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ArevaEPRDCPEm Resource

From: Pederson Ronda M (AREVA NP INC) [Ronda.Pederson@areva.com]
Sent: Wednesday, January 14, 2009 2:48 PM
To: Getachew Tesfaye
Cc: WILLIFORD Dennis C (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. 131(1537,1510,1560), FSAR 

Ch. 9
Attachments: RAI 131 Response US EPR DC.pdf

Getachew, 
 
Attached please find AREVA NP Inc.’s response to the subject request for additional information (RAI).  The 
attached file, “RAI 131 Response US EPR DC.pdf” provides technically correct and complete responses to 5 of 
the 21 questions.  
 
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 131, Questions 9.01.04-2, 9.01.04-12, 9.05.06-3, and 9.05.06-6. 
 
The following table indicates the respective page(s) in the response document, “RAI 131 Response US EPR 
DC.pdf,” that contain AREVA NP’s response to the subject questions. 
 
Question # Start Page End Page 
RAI 131 — 9.01.04-1 2 2 
RAI 131 — 9.01.04-2 3 3 
RAI 131 — 9.01.04-3 4 4 
RAI 131 — 9.01.04-4 5 5 
RAI 131 — 9.01.04-5 6 6 
RAI 131 — 9.01.04-6 7 7 
RAI 131 — 9.01.04-7 8 8 
RAI 131 — 9.01.04-8 9 9 
RAI 131 — 9.01.04-9 10 10 
RAI 131 — 9.01.04-11 11 11 
RAI 131 — 9.01.04-12 12 12 
RAI 131 — 9.01.04-13 13 13 
RAI 131 — 9.02.01-25 14 14 
RAI 131 — 9.05.06-1 15 15 
RAI 131 — 9.05.06-2 16 16 
RAI 131 — 9.05.06-3 17 17 
RAI 131 — 9.05.06-4 18 18 
RAI 131 — 9.05.06-5 19 19 
RAI 131 — 9.05.06-6 20 20 
RAI 131 — 9.05.06-7 21 21 
RAI 131 — 9.05.06-8 22 22 
 
A complete answer is not provided for 16 of the 21 questions.  The schedule for a technically correct and 
complete response to these questions is provided below. 
 
Question # Response Date 
RAI 131 — 9.01.04-1 March 20, 2009 
RAI 131 — 9.01.04-3 March 20, 2009 
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RAI 131 — 9.01.04-4 March 20, 2009 
RAI 131 — 9.01.04-5 March 20, 2009 
RAI 131 — 9.01.04-6 March 20, 2009 
RAI 131 — 9.01.04-7 March 20, 2009 
RAI 131 — 9.01.04-8 March 20, 2009 
RAI 131 — 9.01.04-9 March 20, 2009 
RAI 131 — 9.01.04-11 March 20, 2009 
RAI 131 — 9.01.04-13 March 20, 2009 
RAI 131 — 9.02.01-25 February 27, 2009 
RAI 131 — 9.05.06-1 March 20, 2009 
RAI 131 — 9.05.06-2 March 20, 2009 
RAI 131 — 9.05.06-5 March 20, 2009 
RAI 131 — 9.05.06-7 March 20, 2009 
RAI 131 — 9.05.06-8 March 20, 2009 
 
Sincerely, 
 

Ronda Pederson  
ronda.pederson@areva.com  
Licensing Manager, U.S. EPR 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, December 02, 2008 3:01 PM 
To: ZZ-DL-A-USEPR-DL 
Cc: Larry Wheeler; Gerard Purciarello; Stephen Campbell; John Segala; Peter Hearn; Joseph Colaccino; John Rycyna 
Subject: U.S. EPR Design Certification Application RAI No. 131(1537,1510,1560), FSAR Ch. 9 
 
Attached please find the subject requests for additional information (RAI).  A draft of the RAI was provided to 
you on October 29, 2008, and discussed with your staff on November 19, 2008.  Draft RAI Question 09.01.04-
10 was deleted as a result of that discussion.  The schedule we have established for review of your application 
assumes technically correct and complete responses within 30 days of receipt of RAIs, excluding the time 
period of December 20, 2008 thru January 1, 2009, to account for the holiday season as discussed with 
AREVA NP Inc.  For any RAIs that cannot be answered within 45 days, it is expected that a date for receipt of 
this information will be provided to the staff within the 45-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 
 
 
 



 
 
Hearing Identifier:  AREVA_EPR_DC_RAIs  
Email Number:  123  
 
Mail Envelope Properties   (5CEC4184E98FFE49A383961FAD402D3197A9C9)  
 
Subject:   Response to U.S. EPR Design Certification Application RAI No. 
131(1537,1510,1560), FSAR Ch. 9  
Sent Date:   1/14/2009 2:47:31 PM  
Received Date:  1/14/2009 2:47:34 PM  
From:    Pederson Ronda M (AREVA NP INC) 
 
Created By:   Ronda.Pederson@areva.com 
 
Recipients:     
"WILLIFORD Dennis C (AREVA NP INC)" <Dennis.Williford@areva.com>  
Tracking Status: None  
"BENNETT Kathy A (OFR) (AREVA NP INC)" <Kathy.Bennett@areva.com>  
Tracking Status: None  
"DELANO Karen V (AREVA NP INC)" <Karen.Delano@areva.com>  
Tracking Status: None  
"Getachew Tesfaye" <Getachew.Tesfaye@nrc.gov>  
Tracking Status: None 
 
Post Office:   AUSLYNCMX02.adom.ad.corp  
 
Files     Size      Date & Time  
MESSAGE    3868      1/14/2009 2:47:34 PM  
RAI 131 Response US EPR DC.pdf    156317  
 
Options  
Priority:     Standard   
Return Notification:    No   
Reply Requested:    No   
Sensitivity:     Normal  
Expiration Date:      
Recipients Received:     
  



Response to  
 

Request for Additional Information No. 131 (1537, 1510, 1560), Revision 0 
 

12/2/2008 
 

U. S. EPR Standard Design Certification 
AREVA NP Inc. 

Docket No. 52-020 
SRP Section: 09.01.04 - Light Load Handling System (Related to Refueling) 

SRP Section: 09.02.01 - Station Service Water System 
SRP Section: 09.05.06 - Emergency Diesel Engine Starting System 

Application Section: FSAR Ch. 9 
 

QUESTIONS for Balance of Plant Branch 2 (ESBWR/ABWR) (SBPB) 
QUESTIONS for Balance of Plant Branch 1 (AP1000/EPR Projects) (SBPA) 

 



AREVA NP Inc. 
 
Response to Request for Additional Information No. 131 
U.S. EPR Design Certification Application Page 2 of 22 
 
Question 09.01.04-1: 

Regulatory Position C2 of Regulatory Guide 1.29, “Seismic Design Classification” describes the 
guidance for Seismic Category II systems, structure and components (SSC).  This guidance 
states, in part, that Seismic Category II SSC are designed to preclude structural failure during a 
safe shutdown earthquake to preclude interaction with safety related SSC.   

a. Some fuel handling system equipment (e.g. control rod drive shaft and instrumentation 
tooling and video mapping equipment) shown in FSAR Tier 2, Table 3.2.2-1 
“Classification Summary,” are classified as non-safety related and non-seismic (NSC).  
The applicant is requested to explain the NSC classification of these components and 
whether these components have been evaluated for their impact on safety-related SSCs 
following a safe shutdown earthquake (SSE). 

b. The cranes and hoists listed in FSAR Tier 2, Table 3.2.2-1 are classified as Seismic 
Category II.  In addition to not failing structurally, such that safety related equipment 
would not be degraded, the applicant is requested to verify that these components will 
continue to hold their maximum load (not drop the load) during an SSE.  The applicant 
needs to revise the FSAR to clarify the ability of this equipment to hold its maximum load 
during an (SSE).   

c. Component FCD30 and FCB30 in FSAR Tier 2, Table 3.2.2-1 use the acronym CCU.  
The staff could not find the meaning of this acronym.  Provide the meaning of this 
acronym. 

Response to Question 09.01.04-1: 

A response to this question will be provided by March 20, 2009. 
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Question 09.01.04-2: 

Guidelines specified in SRP Section 9.1.4, “Light Load Handling System Related to Refueling,” 
Revision 3, state that the design layout showing the functional geometric layout of the fuel 
handling areas is reviewed for whether the various handling operations can be performed 
safely.  SRP Section 9.1.4 also states that the LLHS physical arrangement for stored fuel and 
fuel handling areas are to be sufficiently described.  Figures showing overall system 
arrangement, including reactor cavity, the core internal storage area, the reactor building 
transfer compartment, fuel transfer tube facility, the spent fuel pool transfer pit, the spent fuel 
pool loading pit, spent fuel pool, and the new fuel storage area, refueling canal have not been 
provided.  The applicant needs to provide a figure(s) for the FSAR Section 9.1.4 that supplies 
the above listed information. 

Response to Question 09.01.04-2: 

The reactor cavity is described in U.S. EPR FSAR Tier 2, Section 3.8.3.1.1.  The Reactor 
Building operating floor is described in U.S. EPR FSAR Tier 2, Section 3.8.3.1.5.  The refueling 
canal is described in U.S. EPR FSAR Tier 2, Section 3.8.3.1.7.  U.S. EPR FSAR Tier 2, Figure 
3.8-5—Reactor Building Plan at Elevation +17 feet, Figure 3.8-8—Reactor Building Plan at 
Elevation +64 feet, and Figure 3.8-13—Reactor Building Section C-C show the refueling areas 
in the Reactor Building.  

The Fuel Building is described in U.S. EPR FSAR Tier 2, Section 3.8.4.1.2.  The new fuel 
storage facility is described in U.S. EPR FSAR Tier 2, Section 9.1.2.2.1 and shown in U.S. EPR 
FSAR Tier 2, Figure 3.8-45—Fuel Building Plan Elevation +49 Feet.  The spent fuel storage 
facility is described in U.S. EPR FSAR Tier 2, Section 9.1.2.2.2 and in the listed U.S. EPR 
FSAR Tier 2 figures (which also show related fuel handling areas in the Fuel Building):  

� Figure 3.8-42—Fuel Building Plan Elevation +12 Feet.  

� Figure 3.8-43—Fuel Building Plan Elevation +24 Feet.  

� Figure 3.8-44—Fuel Building Plan Elevation +36 Feet.  

� Figure 3.8-45—Fuel Building Plan Elevation +49 Feet.  

� Figure 3.8-50—Fuel Building Plan Section A-A. 

� Figure 3.8-51—Fuel Building Plan Section B-B. 

� Figure 3.8-52—Fuel Building Plan Section C-C. 

A sentence will be added to the system description of the Fuel Handling System in U.S. EPR 
FSAR Tier 2, Section 9.1.4 referencing Section 3.8 for the figures showing the overall system 
arrangement of the fuel handling areas in both the Reactor Building and the Fuel Building. 

FSAR Impact: 

U.S. EPR FSAR Tier 2, Section 9.1.4.2 will be revised as described in the response and 
indicated on the enclosed markup. 
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Question 09.01.04-3: 

Acceptance criteria for meeting the relevant requirements of GDC 61 and GDC 62 are based on 
meeting the guidelines of American National Standards Institute/American Nuclear Society 
(ANSI/ANS)-57.1-1992; R1998; R2005 (R=Reaffirmed), “Design Requirements for Light Water 
Reactor Fuel Handling Systems.”  Table 1 in ANSI/ANS-57.1 provides interlock protection 
requirements for each component of the Fuel Handling System (FHS).  

The staff finds that the description of the interlocks in the application do not account for all the 
interlocks specified in Table 1 of ANSI/ANS 57.1.  Therefore, the applicant needs to describe in 
the FSAR how each required interlock specified in Table 1 of ANSI/ANS 57.1 is applied for each 
of the FHS components listed in Table 1.  Provide FSAR markup showing the above requested 
information.   

Response to Question 09.01.04-3: 

A response to this question will be provided by March 20, 2009. 
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Question 09.01.04-4: 

GDC 62 requires criticality in the fuel storage and handling system be prevented by physical 
systems or processes, preferably by use of geometrically safe configuration.  The applicant has 
stated in FSAR Tier 2, Section 9.1.4.2.2, “Component Description,” that the new fuel elevator 
(NFE) is used to lower new fuel assemblies to the bottom of the spent fuel pool for handling by 
the spent fuel machine.  The applicant is requested to explain the design and operation of the 
NFE such that, in accordance with GDC 62, inadvertent critically is prevented when handling 
new fuel assemblies.  The explanation needs to include the maximum number of fuel 
assemblies that can be placed in the NFE at any one time.  

Response to Question 09.04.04-4: 

A response to this question will be provided by March 20, 2009. 
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Question 09.01.04-5: 

Guidelines specified in SRP Section 9.1.4, “Light Load Handling System Related to Refueling,” 
Revision 3, state that the objective of the review is to confirm that the LLHS design precludes 
system malfunctions or failures that could cause criticality accidents, a release of radioactivity, 
or excessive personnel radiation exposures.   

The applicant stated that the spent fuel cask transfer facility has safety related components and 
safety related functions and that single failure criterion are applied to the components of the 
facility performing safety functions. The applicant did not specify and describe safety related 
components and functions of the spent fuel cask transfer facility, thus the staff can not evaluate 
the spent fuel cask transfer facility.     

In order to complete our review the staff requires the following information: 

a. Identify the safety related components and the non safety related components of the 
spent fuel cask transfer facility,  

b. Describe the safety function of each safety related component,  

c. Explain the compliance to the single failure criterion,  

d. Describe the emergency cooling and the need for emergency cooling of the spent fuel 
casks,  

e. Explain the function of the internal and external interlocks and including the 
prevention of unsafe operation by the interlocks. 

This information should be in the FSAR. 

Response to Question 09.01.04-5: 

A response to this question will be provided by March 20, 2009. 
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Question 09.01.04-6: 

In FSAR Tier 2, Section 9.1.4.1, “Design Basis,” the applicant states that the spent fuel cask 
transfer facility is Seismic Category I and safety related.  However, FSAR Tier 2 Table 3.2.2-1 
“Classification Summary,” lists neither the spent fuel cask transfer facility nor its components. 
Table 3.2.2-1 needs to be revised to include these components. 

Response to Question 09.01.04-6: 

A response to this question will be provided by March 20, 2009. 
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Question 09.01.04-7: 

Figure 3.8-52- Fuel Building Plan Section C-C, shows the Loading Hall approximately 32 feet 
below the bottom of the Loading Pit and approximately 17 feet below the bottom of the Spent 
Fuel Pool (SFP).  There is apparently a possible path to drain the SFP to a level of 
approximately 18 feet above the bottom of the SFP from the pool to the Loading Pit and out to 
the Loading Hall.  The gates between the SFP and the Loading Pit and the connection at the 
bottom of the Loading Pit are the barriers to prevent draining the SFP.   

a. Provide sketches and a description of the seal at the bottom of the cask loading pit. 
Assuming a single failure of the seal, provide the methodology by which the draining of 
the SFP is prevented.  

b. When the shipping cask is connected to the bottom of the cask loading pit, assuming a 
single failure of the seal, provide the methodology for preventing draining of the SFP.  
Provide sketches. 

c. Define the design criteria of the gates between the SFP and the Loading Pit. Describe 
the seals of the gates. Provide sketches to describe the design.  Explain whether 
failure of a gate will jeopardize water inventory in the SFP either during normal 
operations or during operation of the spent fuel cask transfer facility. 

d. With the 3 seals between the SFP and the Loading Hall, [i.e. the two gates between 
the SFP and the Loading Pit; and the seal at the bottom of the Loading Pit (either the 
seal with the spent fuel cask or the seal without the spent fuel cask), confirm 
that operator error at any time during the fuel handling procedures will not result in 
the loss of water in the SFP.  Explain. 

The information should be in the FSAR. 

Response to Question 09.01.04-7: 

A response to this question will be provided by March 20, 2009. 
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Question 09.01.04-8: 

The spent fuel machine (SFM) transports spent fuel assemblies over and above the spent fuel 
racks.  If the raised fuel assembly was too close to the surface of the spent fuel pool (SFP), 
excessive radiation levels on the fuel handling floor might occur.  GDC 61 requires the 
avoidance of excessive personnel radiation exposure. Therefore, the applicant should explain 
the operating interlocks for the SFM, which ensures a spent fuel assembly is not raised above a 
specified level in the SFP, such that radiation levels in the fuel building are as low as reasonably 
achievable (ALARA).   

The information should be in the FSAR. 

Response to Question 09.01.04-8: 

A response to this question will be provided by March 20, 2009. 

 

 



AREVA NP Inc. 
 
Response to Request for Additional Information No. 131 
U.S. EPR Design Certification Application Page 10 of 22 
 
Question 09.01.04-9: 

General Design Criteria (GDC) 62 required provisions to prevent criticality in spent fuel storage.  
The reactor cavity, the core internal storage compartment, and the reactor building pool transfer 
compartment are flooded with borated water during refueling operations so that spent fuel 
assemblies are handled with shielding and criticality prevention.  The applicant states in FSAR 
Tier 2, Section 9.1.4.2.1 that “The boric acid concentration in the water is sufficient to preclude 
criticality.”  The applicant has stated in FSAR Tier 2, Section 9.1.4.2.1 under “Spent Fuel 
Storage and Activities During Plant Normal Operation,” that a step in the procedure is 
“Verification of SFP boron concentration to maintain subcriticality of the fuel assemblies.”  The 
applicant has stated in FSAR Tier 2 Section 9.1.4.3 that the fuel handling systems is designed 
to maintain geometrically safe configurations in the fuel storage areas to prevent inadvertent 
criticality and that for defense in depth, additional margin to prevent criticality is provided by the 
borated water.  These sections of the FSAR provide conflicting statements with respect to the 
need for borated water to prevent criticality.  Explain if borated water is required to prevent 
criticality during refueling operations or is provided only for defense in depth and to make the 
FSAR consistent. 

Response to Question 09.01.04-9: 

A response to this question will be provided by March 20, 2009. 
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Question 09.01.04-11: 

10 CFR 52.47(b) (1), which requires that a design certification (DC) application contain the 
proposed inspections, tests, analyses, and acceptance criteria (ITAAC) that are necessary and 
sufficient to provide reasonable assurance that, if the inspections, tests, and analyses are 
performed and the acceptance criteria met, a plant that incorporates the design certification is 
built and will operate in accordance with the design certification, the provisions of the Atomic 
Energy Act, and the NRC regulations. 

Safety related functions should be described in the FSAR Tier 1, Section 2.2.8,”Fuel Handling 
System”  and Table 2.2.8-2, “ FHS Inspections, Test, and Analysis and Acceptance Criteria.” 
(ITAAC).  

Justify the exclusion of ITAAC for the safety related systems, structures, and components and 
safety related functions, that include the fuel tube transfer facility (FTTF) and the spent fuel 
transfer facility.   

Response to Question 09.01.04-11: 

A response to this question will be provided by March 20, 2009. 
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Question 09.01.04-12: 

The staff notes that FSAR Tier 1 Section 4.5, “Fuel Handling System,” describes various design 
requirements for the fuel storage racks and interface requirements for Tier 2, Section 9.1.2, 
“New and Spent Fuel Storage,” but does not discuss interfaces with Tier 2 Section 9.1.4, “Fuel 
Handling System.”  Justify designating FSAR Tier 1 Section 4.5 as an interface requirements for 
the “Fuel Handling System” and not the “New and Spent Fuel Storage”.   

Response to Question 09.01.04-12: 

The fuel handling system is within the scope of U.S. EPR FSAR Tier 1 and is addressed in U.S. 
EPR FSAR Tier 1, Section 2.2.8.  U.S. EPR FSAR Tier 1, Chapter 4, Interface Requirement 4.5 
addresses new and spent fuel storage; the title of U.S. EPR FSAR Tier 1, Chapter 4, Interface 
Requirement 4.5 will be changed from “Fuel Handling System” to “New and Spent Fuel 
Storage.” 

FSAR Impact: 

U.S. EPR FSAR Tier 1, Chapter 4 will be revised as described in the response and indicated on 
the enclosed markup. 
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Question 09.01.04-13: 

The applicant stated in FSAR Tier 2 Section 9.1.4.2.2 that one of the main components of the 
Spent Fuel Cask Transfer Facility is fluid circuits.  The staff does not know the meaning of the 
term “fluid circuits” in this application.  Explain the meaning of the term “fluid circuits” in the 
FSAR.  Furthermore, the applicable components of the Spent Fuel Cask Transfer Facility 
referred to as "fluid circuits" should be listed in FSAR Tier 2, Table 3.2.2-1. 

Response to Question 09.01.04-13: 

A response to this question will be provided by March 20, 2009. 
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Question 09.02.01-25: 

Flooding isolation of the Essential Service Water System (ESWS) pumps is discussed in two 
sections of the Final Safety Analysis Report (FSAR) (see below); however, Tier 2, Section 9.2.1 
makes no mention of this important feature to mitigate a flood in the Safeguards Building (SB) or 
Fuel Building (FB).  Provide a detailed discussion in the appropriate sections of 9.2.1 related to 
the flood signals and ESWS isolation.  Clarify how the logic will isolate each division of ESWS 
pumps (or all ESWS pumps) and clarify if any pump receives a lockout from starting.  Provide 
schematic diagrams showing all inputs (i.e., logic inputs , sensor inputs, all variables, actuation 
logic, binary limitation signals), with input types (i.e.,  hardwired, fiber, type of isolation used), 
ESWS circuit components, and all ESWS control signal outputs of the ESWS control system.  
The schematic provided should be of the type provided by Figure RAI 19-1, page 5, and Figure 
RAI 19-2, page 6, in “Response to Second Request for Additional information”, Attachment A, 
ANP-10284Q2P, dated June 13, 2008.  In addition, describe operator actions that are required 
and justify the non-safety-related classification for the ESWS flooding isolation logic. 

From Tier 2 FSAR 19.1.5.2.2.5 

“Floods caused by a break in a system with very large flooding potential (ESWS or DWS) are 
assumed to be contained below ground level of the affected buildings (SB or FB).  This is a 
reasonable assumption since those systems are automatically isolated if the building sump 
detects a large flooding event.  Moreover, expansive time is needed to flood a building up to 
ground level, so operator isolation is likely to succeed if automatic isolation failed.” 

From Tier 2 FSAR 3.4.3.4 

“Relevant component and system piping failures considered in the analysis for this elevation 
include failures in the essential service water system (ESWS) and component cooling water 
system (CCWS) heat exchangers, leaks in the emergency feedwater system, leaks in the 
CCWS, and pipe failure in the fire water distribution system.  

A postulated pipe break or erroneous valve alignment in the ESWS has the potential to impact 
more than one division. The ESWS piping penetrates the SBs at elevation -14 feet, 9-1/4 inches 
and is routed to the CCWS heat exchangers at elevation +0 feet.  The worst case scenario 
assumed in the analysis is an erroneous valve alignment where the CCW heat exchanger is left 
open after plant maintenance, resulting in the entire cross section of the associated ESW line 
releasing water at elevation +0 feet.  To cope with nonclosure of the heat exchanger or a large 
break in the ESWS piping, the pump must be stopped and the isolation valve in the discharge 
line of the affected ESWS train must be closed to limit the flooding volume in the affected SB. 

Non safety-related detection and isolation signals are provided in the nuclear island drain and 
vent system in each SB to isolate the ESWS.  The alarm that actuates the isolation is above the 
floor level so only large flooding events can activate the alarm.  Two level sensors in a one-out-
of-two logic activate the alarm.  If a level instrument fails that sensor is not considered for the 
voting, and the signal is activated when one sensor alarms.” 

Response to Question 09.02.01-25: 

A response to this question will be provided by February 27, 2009.  
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Question 09.05.06-1: 

FSAR Tier 2, Table 3.2.2-1, “Classification Summary,” lists the components of the diesel 
generator starting air system (DGSAS) as safety related, Quality Group C, and seismic 
Category I from the receiver inlet check valves to the engine. The DGSAS from the air 
compressors to the inlet check valves is non safety related, Quality Group E, and non seismic 
(NSC).  FSAR Tier 2, Table 3.2.2-1 conflicts with FSAR Tier 2 Figure 9.5.6-1, “Emergency 
Diesel Generator Starting Air System,” which shows the Quality Group C to Quality Group E 
break at the inlet of the isolation valves to the receiver inlet check valves.  Provide consistency 
between FSAR Tier 2, Table 3.2.2-1 and FSAR Tier 2 Figure 9.5.6-1. 

Response to Question 09.05.06-1: 

A response to this question will be provided by March 20, 2009. 
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Question 09.05.06-2: 

Regulatory Guide 1.29, “Seismic Design Classification,” states that those portions of structures, 
systems, and components (SSCs) of which continued function is not required but of which 
failure could reduce the functioning of the Class 1E electrical systems, including the auxiliary 
systems for the onsite electric power supplies to an unacceptable safety level, should be 
designed and constructed so that the safe shutdown earthquake (SSE) would not cause such 
failure. 

The applicant did not state that the non seismic Category I SSCs both in the DGSAS and in 
surrounding SSCs will either have no effect on the safety related functions of the DGSAS after 
an SSE or are designed to withstand SSE seismic loads, without incurring a structural failure 
that could reduce the safety related functions of the DGSAS. 

Provide a description of the effects of non seismic Category I SSCs in the DGSAS and other 
non seismic Category I SSCs upon the safety related SSCs in the DGSAS during an SSE.  The 
FSAR should be changed to reflect this information. 

Response to Question 09.05.06-2: 

A response to this question will be provided by March 20, 2009. 
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Question 09.05.06-3: 

The four DGSAS are situated in two emergency power generation building (EPGB).  

The applicant did not provide in FSAR Tier 2, Section 9.5.6, “Diesel Generator Starting Air,” a 
description of the protection methodology for for the prevention of an internally generated missle 
adversely affecting more than one DGSAS.  Additionally, the applicant stated that there are no 
high energy lines in the EBGB; however, the applicant did not state that the DGSAS are 
protected from moderate energy line breaks.  Since the applicant did not state that an internal 
missile could not damage more that one DGSAS, and the applicant did not state that each 
DGSAS could withstand the effects of any moderate energy line break in the area, the applicant 
did not demonstrate that the application meets the requirements of GDC 4.  

a. Provide and justify a statement in the DCD (FSAR Tier 2, Section 9.5.6) that an 
internally generated missile will not disable more that one DGSAS.   

b. Provide the effects of a moderate line break upon the DGSAS.  

The FSAR should be changed to reflect this information. 

Response to Question 09.05.06-3: 

Each emergency diesel generator (EDG) division is located in a dedicated EPGB room which 
contains support systems for that division.  Each of the four divisions is separate and 
independent from one another.  All pressure lines located in a division support only that division.  
A failure of any pressure line will only have the potential to impact the function of the structures, 
systems and components in that division.  There are no high- or moderate-energy lines in the 
EPGB whose failure could alter the function of more than one diesel generator starting air 
system (DGSAS).  The statement that “There are no high energy lines in the EPGB” will be 
replaced by a clarification in the safety evaluation discussion of the DGSAS in U.S. EPR FSAR 
Tier 2, Section 9.5.6.4. 

FSAR Impact: 

U.S. EPR FSAR Tier 2, Section 9.5.6.4 will be revised as described in the response and 
indicated on the enclosed markup. 
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Question 09.05.06-4: 

Guidelines in SRP Section 9.5.6 state that part of meeting the requirements of GDC-17 is 
meeting the recommendations of NUREG/CR 0660, “Enhancement of On-Site Emergency 
Diesel Generator Reliability.”  NUREG/CR 0660 provides several recommendations related to 
starting air and states that moisture removal by air driers of the desiccant type and refrigerated 
type are the most effective.  

The applicant needs to specify the type of air driers used in the DGSAS and how it meets the 
recommendations of NUREG/CR 0660.  The FSAR should be changed to reflect this 
information. 

Response to Question 09.05.06-4: 

NUREG/CR-0660 identifies moisture in the diesel generator starting air system (DGSAS) as 
being detrimental to the system and recommends the use of air dryers in the design of the 
DGSAS.  The report recommends dessiccant and refrigerant dryers as effective for this 
application.  The intent of the NUREG is to control the moisture in the system by incorporating 
air dryers in the starting air system design.  The U.S. EPR starting air system incorporates air 
dryers in the starting air system design to meet the intent of the NUREG recommendation.  U.S. 
EPR FSAR Tier 2, Section 9.5.6.1 states: “Additionally, each compressor is equipped with an air 
dryer which reduces the moisture content of the compressed air supplied to the starting air 
receivers.”  The general system description in Section 9.5.6.2.1 indicates that the starting air 
system contains air dryers and the component description in Section 9.5.6.2.2 states:  

“An air dryer is provided in each starting air train.  The dryer includes a prefilter.  The dryer 
provides moisture-free air with a dew point of not more than 50°F when installed in a 
normally controlled 70°F environment; otherwise, at least 10°F less than the lowest 
expected ambient temperature. The air dryer and filter cleans and dries the air discharged 
from the compressor prior to entering the starting air receivers during recharging.” 

In addition, the discussion of the normal operation of the DGSAS includes the dryers. 

The referenced NUREG report is dated (30 years old) and there are now more modern 
alternatives available for air dryers. In addition, the FGSAS is a non-safety system. The DGSAS 
design includes air dryers to provide dry air to the starting air receivers and components of the 
air start system.  AREVA intends to take advantage of advances in design since NUREG/CR-
0660 was published, and intends to meet the intent of the recommendations in NUREG/CR-
0660. 

FSAR Impact: 

The U.S. EPR FSAR will not be changed as a result of this question. 
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Question 09.05.06-5: 

FSAR Tier 2, Chapter 16, Technical Specification 3.8.3, “Diesel Fuel Oil, Lube Oil, and Starting 
Air,” provide limiting conditions of operation and surveillance requirements related to EDG 
starting air.  Surveillance Requirement 3.8.3.4 requires the pressure of each EDG air start 
receiver to be � 3100 kPa (� 435 psig).  Paragraph E.1 of the bases for this requirement (B 
3.8.3) states that sufficient air capacity for 5 consecutive starts is not available with receiver 
pressure < 3100 kPa (< 435 psig), but that at least one start attempt is available with pressure > 
1618 kPa (> 220 psig) and that the EDG can be considered operable as long as the pressure is 
restored from > 1618 kPa (> 220 psig) to > 3100 kPa (> 435 psig) within the next 48 hours.  

a. Noting that the diesel engines are yet to be purchased, provide the methodology for 
calculating the the air quantities specified in the Technical Specifications.   

b. In meeting the guidelines of SRP Section 9.5.6 II.4.C regarding the DGSAS being 
capable of cranking a cold diesel engine five times without recharging the 
receivers, provide the above described information in FSAR Tier 2, Section 9.5.6. 

Response to Question 09.05.06-5: 

A response to this question will be provided by March 20, 2009. 
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Question 09.05.06-6: 

FSAR Tier 2 Chapter 14.2 (Test #106) tests the EDG auxiliaries, including DGSAS.  This testing 
is comprehensive including demonstrating operation of starting air receiver volume for 5-
consecutive starts, starting air compressors, starting-air pneumatic controls, and starting-air 
alarms, interlocks, and automatic operations.  The acceptance criteria require DGSAS 
performance to conform to the details of FSAR Tier 2, Section 9.5.6.  The staff notes that this 
testing does not specifically identify testing of a single EDG start from 1618 kPa (220 psig) 
receiver pressure.   

Since a single EDG start from 1618 kPa (220 psig) receiver pressure is the basis for operability 
as specified in Technical Specification 3.8.3, “Diesel Fuel Oil, Lube Oil, and Starting Air,” testing 
to confirm the validity of the value should be included in Test # 106.  Justify not including in Test 
106 the testing for the single start capability when air receiver pressure is 1618 kPa (220 psig). 

Response to Question 09.05.06-6: 

U.S. EPR FSAR Tier 2, Section 14.2.12, Test #106, which tests the emergency diesel 
generators (EDG), will be revised to verify the capability of starting each EDG when the receiver 
is at the minimum design pressure, as described in U.S. EPR FSAR Tier 2, Section 9.5.6. 

FSAR Impact: 

U.S. EPR FSAR Tier 2, Section 14.2.12 (Test #106) will be revised as described in the 
response and indicated on the enclosed markup. 
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Question 09.05.06-7: 

10 CFR 52.47(b) (1) requires that a DC application contain the proposed ITAAC that are 
necessary and sufficient to provide reasonable assurance that, if the ITAAC are performed and 
the acceptance criteria met, a plant that incorporates the design certification has been 
constructed and will be operated in conformity with the design certification, the provisions of the 
Act, and the Commission’s rules and regulations.  

Additionally, SRP Section 14.3, “Inspection, Tests, Analyses, and Acceptance Criteria,” specify 
that Tier 1 information include a certified design description and figures.  Figures are to be 
provided for most systems, with the amount of information depicted based on the safety 
significance of the SSCs.  The figures are intended to depict the functional arrangement of the 
significant SSCs of the standard design. 

FSAR Tier 1, Section 2.5.4, “Emergency Diesel Generator,” describes certified design material 
and Inspection, Tests, Analyses, and Acceptance Criteria (ITAAC) for the EDG.  The ITAAC for 
the DGSAS includes verifying that the starting air receivers are in place and designed and 
tested to ASME Code Section III and have specifications.  Also an ITAAC exists for the DGSAS 
to start the EDG five consecutive times without recharging respective starting receivers between 
EDG starts.   

Other than the air receivers, certified design material and ITAAC do not exist for other safety 
related and seismic Category I SSC of the DGSAS, such as valves, pipe, filters, instrumentation 
and alarms.   FSAR Tier 1, Section 2.5.4 does not have a figure showing the functional 
arrangement of the significant SSCs of the standard design.   

The applicant needs to provide additional certified design material and ITAAC for the other 
safety related SSCs and safety related functions of the DGSAS, including a figure showing 
functional arrangement of significant SSCs. 

Response to Question 09.05.06-7: 

A response to this question will be provided by March 20, 2009. 
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Question 09.05.06-8: 

The applicant stated in FSAR Section 9.5.6.3.2, “Abnormal Operation,” that a failure that will 
jeopardize continued operation will activate a trip signal.  The applicant did not identify the 
failures that jeopardize continued operation; therefore, the staff requests that the applicant 
identify in the FSAR the failures that activate a trip signal. 

Response to Question 09.05.06-8: 

A response to this question will be provided by March 20, 2009. 
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4.5 New and Spent Fuel StorageFuel Handling System 

 Design Description 

Site specific systems that are not within the scope of the certified design will be designed 
for any facility which has adopted the U.S. EPR certified design. The site specific 
systems will meet the interface requirements defined below. 

 Interface Requirements 

Certain design bases of the U. S. EPR are to be met by the COL Applicant in the design 
of the site specific systems. 

The COL Applicant will provide the design of the new fuel storage racks and the spent 
fuel storage racks. These racks identified as Seismic Category I and are designed, 
constructed and tested to ASME Code Section III, Division 1, Subsection NF.  Materials 
for fuel storage racks shall satisfy their intended safety functional requirements with 
regards to fuel subcriticality.  Spent fuel rack materials will be compatible with the pool 
storage environment.  Spent fuel rack structural materials must be corrosion-resistant and 
compatible with the expected water chemistry of the spent fuel pool.  The new fuel and 
spent fuel storage racks are located in the Fuel Building. 

The COL Applicant will also demonstrate that the design satisfies the criticality analysis 
requirements for the new and spent fuel storage racks, and describe the results of the 
analyses for normal and credible abnormal conditions, including a description of the 
methods used, approximations and assumptions made, and handling of design tolerances 
and uncertainties.  The COL Applicant will also describe the new fuel storage racks, 
including a description of confirmatory structural dynamic and stress analyses and the 
spent fuel storage racks, including a description of confirmatory structural dynamic and 
stress analyses and thermal-hydraulic cooling analyses.  
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The fuel transfer tube facility (FTTF) provides containment isolation so that offsite 
dose limits are not exceeded during a design basis accident (DBA).

9.1.4.2 System Description

FHS equipment is needed to perform the following functions:

� New fuel handling and storage.

� Refueling.

� Spent fuel storage and activities during plant normal operation.

� Spent fuel transfer from SFP.

This equipment consists of fuel assembly handling devices such as the refueling 
machine, FTTF, new fuel elevator, spent fuel machine, auxiliary crane, Spent Fuel 
Cask Transfer Facility, and fuel racks.  The areas associated with the fuel handling 
equipment are the refueling cavity consisting of the reactor cavity, the core internal 
storage area and the reactor building transfer compartment, and the fuel pool 
consisting of the transfer pit, the loading pit and the spent fuel storage pool, and the 
new fuel storage area.  Figures showing the overall system arrangement in the Reactor 
Building and Fuel Building are provided in Section 3.8.

9.1.4.2.1 General Description

The fuel handling equipment can handle a fuel assembly under water from the time a 
new fuel assembly is lowered into the underwater fuel storage area until the irradiated 
fuel assembly is placed in a spent fuel cask for shipment from the site.  Underwater 
transfer of spent fuel assemblies provides radiation shielding and cooling for removal 
of decay heat.  The boric acid concentration in the water is sufficient to preclude 
criticality.

The reactor cavity, the core internal storage compartment, and the Reactor Building 
Pool Transfer Compartment are flooded only for refueling during plant shutdowns.  
The SFP remains full of water and is always accessible to operating personnel.   

New Fuel Handling and Storage

New fuel containers are received in the FB loading bay.  Typically, each container 
carries two fuel assemblies.  The new fuel assemblies are moved from the loading bay 
to the new fuel assembly examination facility.  After examination, the accepted new 
fuel assemblies are placed either in the new fuel dry storage area or lowered into the 
spent fuel storage pool for underwater storage via the new fuel elevator.  The new fuel 
assemblies placed in the new fuel dry storage will be moved to underwater storage 

09.01.04-2
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9.5.6.3.2 Abnormal Operation

In case of abnormal operation during an emergency start, an alarm signal is provided 
to the MCR.  If the failure is one that will jeopardize continued operation, a trip signal 
is activated.  All other alarmed conditions will require operator evaluation to 
determine if continued operation is feasible.  Operators can activate a manual trip at 
any time.

In case of abnormal operation during periodic start, an alarm signal is provided to the 
MCR.  If the failure jeopardizes the equipment during a test or surveillance start, a trip 
signal is activated.

9.5.6.4 Safety Evaluation

� The safety-related portion of the DGSAS is located in the EPGBs.  The EPGB is 
designed to withstand the effects of earthquakes, tornadoes, hurricanes, floods, 
external missiles, and other similar natural phenomena.  Sections 3.3, 3.4, 3.5, 
3.7(B), and 3.8 provide the bases for the adequacy of the structural design of these 
buildings.

� The safety-related portion of the DGSAS is designed to remain functional after an 
SSE.  Sections 3.7(B).2 and 3.9(B) provide the design loading conditions that were 
considered.  There are no high energy lines in the EPGB.There are no high- or 
moderate-energy lines in the EPGB whose failure could alter the function of more 
than one DGSAS.  Sections 3.5, 3.6, and 9.5.1 provide the hazards analyses to make 
sure that a safe shutdown, as outlined in Section 7.4, can be achieved and 
maintained.

� The DGSAS for each diesel engine is independent of any other diesel engine 
system.  This precludes the sharing of any systems and components important to 
safety that could prevent those systems or components from performing required 
safety functions.

� The four-division design of the EDGs provides complete redundancy.  A single 
failure in one division of the DGSAS safety-related portion will not compromise 
the EDG safety function.  All vital power can be supplied from either onsite or 
offsite power systems, as described in Chapter 8.  This meets the recommendation 
of NUREG/CR-0660 (Reference 2Reference 1).

� The DGSAS is initially tested using the program described in Chapter 14.  Periodic 
inservice functional testing is carried out in accordance with Section 9.5.6.5.

� Section 3.2 delineates the quality group classification, seismic category, and design 
and fabrication codes applicable to the safety-related portion of this system and 
supporting systems.  The power supplies and control functions necessary for safe 
function of the DGSAS are Class IE, as described in Chapters 7 and 8.

� Section 9.5.6.2 describes provisions to identify and isolate leakage or malfunction 
and to provide isolation of the non-safety-related portions of the system.

 09.05.06-3
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��� Verify that safety-related components meet electrical independence 
and redundancy requirements.

14.2.12.9.16 Emergency Diesel Generator Auxiliaries (Test #106)

1.0 OBJECTIVE

��� To confirm whether or not the EDG fuel oil system provides a reliable 
and adequate supply to each EDG.

��� To confirm whether or not the operation of the EDG engine cooling 
water system is adequate.

��� To confirm whether or not the EDG engine starting air system: 

����� pProvides adequate amount of air for five consecutive starts of 
its EDG without makeup air.

����� Is capable of achieving a single EDG start when the receiver is 
at the minimum receiver design pressure.

��� To confirm whether or not the operation of the EDG engine lube oil 
system is adequate.

��� To demonstrate electrical independence and redundancy of safety-
related power supplies.

��	 To confirm that the EDG intake air and exhaust gas systems 
demonstrate the ability to support full load capacity.

��
 To verify that EDG auxiliary alarms, interlocks, and EDG auxiliary 
control functions perform as designed.

2.0 PREREQUISITES

��� Construction activities on the EDG auxiliary systems have been 
completed.

��� EDG auxiliary systems instrumentation has been calibrated and is 
functional for performance of the following test.

��� Support systems required for operation of the EDG auxiliary systems 
are complete and functional.

��� Test instrumentation is available and calibrated.

��� The EDGs are available for a loaded run to measure fuel consumption 
and to perform consecutive starts.

3.0 TEST METHOD

��� Demonstrate the operation of the fuel oil automatic transfer feature 
from the storage tanks to the day tank.

��� Demonstrate the operation of the fuel oil and day tank level alarms.

��� Demonstrate the day tank can be filled manually.

��� Demonstrate the operation of the fuel oil booster pump.
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��� Demonstrate the operation of the fuel oil recirculation system.

��	 Demonstrate by performing a loaded run of the EDG with its day tank 
filled to its low level alarm point, that the day tank provides sufficient 
fuel for at least 60 minutes of EDG operation with the EDG supplying 
the power requirements of the most limiting design basis accident.

��
 Demonstrate by performing a loaded run of the EDG and analysis of 
EDG fuel storage capacity, that each EDG has sufficient fuel storage 
capacity to operate for a period of no less than seven days with the 
EDG supplying the power requirements of the most limiting design 
basis accident.

��� Demonstrate the operation of the EDG cooling water system keep 
warm pump.

��� Demonstrate the operation of EDG cooling system heaters.

���
 Demonstrate the operation of the EDG cooling system alarms.

���� Demonstrate the operation of EDG starting air compressors.

���� Demonstrate that each EDG starting air system:

������  hHas sufficient volume available to perform five consecutive 
starts of its EDGs.

������ Is capable of achieving a single EDG start when the receiver is 
at the minimum receiver design pressure.

���� Demonstrate the EDG starting air system operates the EDG pneumatic 
controls as designed.

���� Demonstrate the EDG starting air alarm interlocks and automatic 
operation.

���� Demonstrate the operation of the EDG lube oil pre-lube pump.

���	 Demonstrate the operation of EDG lube oil heaters.

���
 Demonstrate the operation of EDG lube oil alarms.

���� Demonstrate the operation of the EDG lube oil transfer pump.

���� Verify power-operated valves fail upon loss of motive power as 
designed (refer to Section 9.5).

���
 Check electrical independence and redundancy of power supplies for 
safety-related functions by selectively removing power and 
determining loss of function.

���� Demonstrate by performing a loaded run of the EDG and analysis of 
EDG lube oil storage capacity, that each EDG has sufficient lube oil 
storage capacity to operate for a period of no less than seven days with 
the EDG supplying the power requirements of the most limiting design 
basis accident.

���� Verify that EDG auxiliary instrumentation operates over the design 
range using actual or simulated signals.

09.05.06-6



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


