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ArevaEPRDCPEm Resource

From: WELLS Russell (AREVA) [Russell.Wells@areva.com]
Sent: Tuesday, April 05, 2011 11:03 AM
To: Tesfaye, Getachew
Cc: LENTZ Tony (EXTERNAL AREVA); BENNETT Kathy (AREVA); DELANO Karen (AREVA); 

ROMINE Judy (AREVA); RYAN Tom (AREVA)
Subject: Response to U.S. EPR Design Certification Application RAI No. 411, FSAR Ch. 14, 

Supplement 7
Attachments: RAI 411 Supplement 7 Response US EPR DC.pdf

Getachew, 
 
AREVA NP Inc. provided a schedule for technically correct and complete responses to the 4 questions in RAI 
No. 411 on July 12, 2010.  A revised schedule was provided in Supplement 1 on September 13, 2010, 
Supplement 2 on October 14, 2010, and Supplement 3 on November 29, 2010.  Supplement 4 was submitted 
on January 17, 2011 which provided a technically correct and complete response to 1 of the 4 questions.  A 
revised schedule for the remaining three questions was provided in Supplement 5 on February 10, 2011 and 
Supplement 6 on March 16, 2011.  The attached file, “RAI 411 Supplement 7 Response US EPR DC.pdf,” 
provides technically correct and complete responses to 1 of the remaining 3 questions, as committed. 
 
The following table indicates the respective pages in the response document, “RAI 411 Supplement 7 
Response US EPR DC.pdf,” that contain AREVA NP’s response to one question. 
 
Question # Start Page End Page
RAI 411 — 14.03.11-4 2 4 
 
The schedule for technically correct and complete responses to the remaining two questions is unchanged and 
provided below:  
 
Question # Response Date 
RAI 411 — 14.03.03-48 May 5, 2011 
RAI 411 — 14.03.03-49 May 5, 2011 
 
 
Sincerely, 
  
Russ Wells 
U.S. EPR Design Certification Licensing Manager 
AREVA NP, Inc.  
3315 Old Forest Road, P.O. Box 10935   
Mail Stop OF‐57 
Lynchburg, VA 24506‐0935  
Phone: 434‐832‐3884 (work) 
             434‐942‐6375 (cell)   
Fax: 434‐382‐3884 
Russell.Wells@Areva.com 
 

From: WELLS Russell (RS/NB)  
Sent: Wednesday, March 16, 2011 3:16 PM 
To: 'Tesfaye, Getachew' 
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Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); LENTZ Tony (External RS/NB) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 411, FSAR Ch. 14, Supplement 6 
 
Getachew, 
 
AREVA NP Inc. provided a schedule for technically correct and complete responses to the 4 questions in RAI 
No. 411 on July 12, 2010.  A revised schedule was provided in Supplement 1 on September 13, 2010, 
Supplement 2 on October 14, 2010, Supplement 3 on November 29, 2010.  Supplement 4 was submitted on 
January 17, 2011 which provided a technically correct and complete response to 1 of the 4 questions 
(Question 14-3-11-5).  A revised schedule was provided in Supplement 5 on February 10, 2011. 
 
In order to allow time for interaction with the NRC, the schedule for a technically correct and complete FINAL 
response to the remaining 3 questions for this RAI has been revised and is provided below: 
  
 
Question # Response Date 
RAI 411 — 14.03.03-48 May 5, 2011 
RAI 411 — 14.03.03-49 May 5, 2011 
RAI 411 — 14.03.11-4 May 5, 2011 
 
 
Sincerely, 
  
Russ Wells 
U.S. EPR Design Certification Licensing Manager 
AREVA NP, Inc.  
3315 Old Forest Road, P.O. Box 10935   
Mail Stop OF‐57 
Lynchburg, VA 24506‐0935  
Phone: 434‐832‐3884 (work) 
             434‐942‐6375 (cell)   
Fax: 434‐382‐3884 
Russell.Wells@Areva.com 
 

From: BRYAN Martin (External RS/NB)  
Sent: Thursday, February 10, 2011 10:41 AM 
To: Tesfaye, Getachew 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); WELLS Russell (RS/NB) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 411, FSAR Ch. 14, Supplement 5 
 
Getachew, 
 
AREVA NP Inc. provided a schedule for technically correct and complete responses to the 4 questions in RAI 
No. 411 on July 12, 2010.  A revised schedule was provided in Supplement 1 on September 13, 2010, 
Supplement 2 on October 14, 2010, and Supplement 3 on November 29, 2010.  Supplement 4 was submitted 
on January 17, 2011 which provided a technically correct and complete response to 1 of the 4 questions 
(Question 14-3-11-5). 
 
In order to allow time for interaction with the NRC, the schedule for a technically correct and complete 
FINAL response to the remaining 3 questions for this RAI has been revised and is provided below: 
  

Question # Response Date 
RAI 411 — 14.03.03-48 March 17, 2011 
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RAI 411 — 14.03.03-49 March 17, 2011 
RAI 411 — 14.03.11-4 March 17, 2011 
 
Sincerely, 
  
Martin (Marty) C. Bryan 
U.S. EPR Design Certification Licensing Manager 
AREVA NP Inc. 
Tel: (434) 832-3016 
702 561-3528 cell 
Martin.Bryan.ext@areva.com 
  
 

From: BRYAN Martin (External RS/NB)  
Sent: Monday, January 17, 2011 10:13 AM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); WELLS Russell (RS/NB) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 411, FSAR Ch. 14, Supplement 4 

Getachew, 
 
AREVA NP Inc. provided a schedule for technically correct and complete responses to the 4 questions in RAI 
No. 411 on July 12, 2010.  A revised schedule was provided in Supplement 1 on September 13, 2010, 
Supplement 2 on October 14, 2010, and Supplement 3 on November 29, 2010.  Based on discussions with 
NRC, the attached file, “RAI 411 Supplement 4 Question 14-3-11-5 Response US EPR DC.pdf” provides a 
technically correct and complete responses to 1 of the 4 questions, as committed. 
 
The following table indicates the respective pages in the response document, “RAI 411 Supplement 4 Question
14-3-11-5 Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions. 
 
 
Question # Start Page End Page
RAI 411 — 14.03.11-5 2 2 

 
The schedule for technically correct and complete responses to the remaining 3 questions is unchanged and 
provided below:  
  

Question # Response Date 
RAI 411 — 14.03.03-48 February 17, 2011 
RAI 411 — 14.03.03-49 February 17, 2011 
RAI 411 — 14.03.11-4 February 17, 2011 
 
Sincerely, 
  
Martin (Marty) C. Bryan 
U.S. EPR Design Certification Licensing Manager 
AREVA NP Inc. 
Tel: (434) 832-3016 
702 561-3528 cell 
Martin.Bryan.ext@areva.com 
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From: BRYAN Martin (External RS/NB)  
Sent: Monday, November 29, 2010 6:14 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); WELLS Russell (RS/NB) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 411, FSAR Ch. 14, Supplement 3 

Getachew, 
 
AREVA NP Inc. provided a schedule for technically correct and complete responses to the 4 questions in RAI 
No. 411 on July 12, 2010.  A revised schedule was provided in Supplement 1 on September 13, 2010 and 
Supplement 2 on October 14, 2010.  
 
In order to allow time for interaction with the NRC, the schedule for a technically correct and complete 
FINAL response to this RAI has been revised and is provided below: 
  

Question # Response Date 
RAI 411 — 14.03.03-48 February 17, 2011 
RAI 411 — 14.03.03-49 February 17, 2011 
RAI 411 — 14.03.11-4 February 17, 2011 
RAI 411 — 14.03.11-5 February 17, 2011 
 
Sincerely, 
 
  
Martin (Marty) C. Bryan 
U.S. EPR Design Certification Licensing Manager 
AREVA NP Inc. 
Tel: (434) 832-3016 
702 561-3528 cell 
Martin.Bryan.ext@areva.com 
  
 

From: BRYAN Martin (External RS/NB)  
Sent: Thursday, October 14, 2010 1:42 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); LENTZ Tony (External RS/NB) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 411, FSAR Ch. 14, Supplement 2 

Getachew, 
 
AREVA NP Inc. provided a schedule for technically correct and complete responses to the 4 questions in RAI 
No. 411 on July 12, 2010.  A revised schedule was provided in Supplement 1 on September 13, 2010. 
 
AREVA NP is unable to provide a response to the remaining questions at this time. The schedule for a technically correct 
and complete response to the remaining questions has been changed and is provided below:  
  

Question # Response Date 
RAI 411 — 14.03.03-48 December 2, 2010 
RAI 411 — 14.03.03-49 December 2, 2010 
RAI 411 — 14.03.11-4 December 2, 2010 
RAI 411 — 14.03.11-5 December 2, 2010 
 
Sincerely, 
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Martin (Marty) C. Bryan 
U.S. EPR Design Certification Licensing Manager 
AREVA NP Inc. 
Tel: (434) 832-3016 
702 561-3528 cell 
Martin.Bryan.ext@areva.com 
  
 
  

From: BRYAN Martin (External RS/NB)  
Sent: Monday, September 13, 2010 4:18 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen (RS/NB); ROMINE Judy (RS/NB); BENNETT Kathy (RS/NB); LENTZ Tony (External RS/NB) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 411, FSAR Ch. 14, Supplement 1 

Getachew, 
 
AREVA NP Inc. provided a schedule for technically correct and complete responses to the 4 questions in RAI 
No. 411 on July 12, 2010. 
 
AREVA NP is unable to provide a response to the remaining questions at this time. The schedule for a technically correct 
and complete response to the remaining questions has been changed and is provided below: 
  

Question # Response Date 
RAI 411 — 14.03.03-48 October 15, 2010 
RAI 411 — 14.03.03-49 October 15, 2010 
RAI 411 — 14.03.11-4 October 15, 2010 
RAI 411 — 14.03.11-5 October 15, 2010 
 
Sincerely, 
 
  
Martin (Marty) C. Bryan 
U.S. EPR Design Certification Licensing Manager 
AREVA NP Inc. 
Tel: (434) 832-3016 
702 561-3528 cell 
Martin.Bryan.ext@areva.com 
  
 

From: BRYAN Martin (EXT)  
Sent: Monday, July 12, 2010 4:34 PM 
To: 'Tesfaye, Getachew' 
Cc: DELANO Karen V (AREVA NP INC); ROMINE Judy (AREVA NP INC); BENNETT Kathy A (OFR) (AREVA NP INC); LENTZ 
Tony F (EXT) 
Subject: Response to U.S. EPR Design Certification Application RAI No. 411, FSAR Ch. 14 

Getachew, 
 
Attached please find AREVA NP Inc.’s response to the subject request for additional information (RAI).  The 
attached file, “RAI 411 Response US EPR DC.pdf,” provides the schedule for technically correct and complete 
responses to these questions. 
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The following table indicates the respective pages in the response document, “RAI 411 Response US EPR 
DC.pdf,” that contain AREVA NP’s response to the subject questions.  
 
Question # Start Page End Page 
RAI 411 — 14.03.03-48 2 2 
RAI 411 — 14.03.03-49 3 4 
RAI 411 — 14.03.11-4 5 5 
RAI 411 — 14.03.11-5 6 6 
 
A complete answer is not provided for 4 of the 4 questions.  The schedule for a technically correct and 
complete response to these questions is provided below. 
 
Question # Response Date 
RAI 411 — 14.03.03-48 September 13, 2010 
RAI 411 — 14.03.03-49 September 13, 2010 
RAI 411 — 14.03.11-4 September 13, 2010 
RAI 411 — 14.03.11-5 September 13, 2010 
  
  
Martin (Marty) C. Bryan 
U.S. EPR Design Certification Licensing Manager 
AREVA NP Inc. 
Tel: (434) 832-3016 
702 561-3528 cell 
Martin.Bryan.ext@areva.com 
  
 

From: Tesfaye, Getachew [mailto:Getachew.Tesfaye@nrc.gov]  
Sent: Friday, June 11, 2010 10:22 AM 
To: ZZ-DL-A-USEPR-DL 
Cc: Ng, Ching; Dixon-Herrity, Jennifer; Grady, Anne-Marie; Jackson, Christopher; McKirgan, John; Miernicki, Michael; 
Carneal, Jason; Colaccino, Joseph; ArevaEPRDCPEm Resource 
Subject: U.S. EPR Design Certification Application RAI No. 411(4734,4721), FSAR Ch. 14 

Attached please find the subject requests for additional information (RAI).  A draft of the RAI was provided to 
you on May 25, 2010, and discussed with your staff on June 9, 2010.   Drat RAI Question 14.03.03-49 was 
modified 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.  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. 411(4734, 4721), Supplement 7 
 

6/11/2010 
 

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

Docket No. 52-020 
SRP Section: 14.03.03 - Piping Systems and Components - Inspections, Tests, Analyses, 

and Acceptance Criteria 
SRP Section: 14.03.11 - Containment Systems and Severe Accidents - Inspections, Tests, 

Analyses, and Acceptance Criteria 
Application Section: FSAR Section 14.3 

 
QUESTIONS for Engineering Mechanics Branch 2 (ESBWR/ABWR Projects) (EMB2) 

QUESTIONS for Containment and Ventilation Branch 1 (AP1000/EPR Projects) (SPCV) 
 



AREVA NP Inc. 
 
Response to Request for Additional Information No. 411, Supplement 7 
U.S. EPR Design Certification Application Page 2 of 4 
 
Question 14.03.11-4: 

Follow-up to RAI 104, Question 14.3.11-1(b) 

Hydrogen Monitoring System.   

Per 10 CFR 50.44(c)(4)(ii), equipment must be provided for monitoring hydrogen in the 
containment. Equipment for monitoring hydrogen must be functional, reliable, and capable of 
continuously measuring the concentration of hydrogen in the containment atmosphere following 
a significant beyond design-basis accident for accident management, including emergency 
planning. 

Per US EPR FSAR, section 6.2.5.1, the HMS measures the hydrogen concentration in 
containment during and after the accident, and remains functional during and after exposure to 
accident environmental conditions (10 CFR 50.44(c)(4)(ii). 

While the high range monitors are not safety related, they are safety significant, similar to the 
PARs and the SAHRS. 

Since both the low and the high range HMS equipment are part of the CGCS design basis, add 
the high range hydrogen monitoring system (HMS) equipment to Table 2.4.14-1, so that the 
HMS ITAAC will verify that both the low range and the high range monitors display and alarm in 
the main control room. 

Response to Question 14.03.11-4: 

AREVA NP based its development of U.S. EPR FSAR Tier 1 on Standard Review Plan (SRP) 
14.3.  SRP 14.3 states that not all information required for compliance with regulations and 
described in Tier 2 is required to be in Tier 1 and have ITAAC.  SRP 14.3 describes a graded 
approach to selecting information from Tier 2 and including that information in Tier 1 with 
ITAAC.  SRP 14.3 specifies specific non-safety-related criteria for inclusion in Tier 1 such as 
severe accident, anticipated transient without scram (ATWS), and fire protection. 

U.S. EPR FSAR Tier 2 material is screened to determine if it is ”safety significant” as described 
in U.S. EPR FSAR Tier 2, Section 14.3.  This screening process uses criteria developed from 
SRP 14.3, Appendixes A and C.  The first process uses discipline checklists that include ITAAC 
criteria based on guidance in SRP, Section 14.3.  For example, the discipline checklist for 
systems provides guidance to create ITAAC for the following features: 

� Major safety-related features. 

� Equipment that is seismic, EQ, or 1E. 

� Safety-related equipment. 

� Design features provided for severe accident mitigation, station blackout (SBO), and ATWS. 

� Significant system features identified in the applicable SRPs for the system. 

� Significant safety-related (and non-safety-related) functions derived from those listed in 
system design requirements documents. 



AREVA NP Inc. 
 
Response to Request for Additional Information No. 411, Supplement 7 
U.S. EPR Design Certification Application Page 3 of 4 
 
The second process involves an expert review panel that selects safety-significant features 
based on assumptions and insights from key safety and integrated plant safety analyses in U.S. 
EPR FSAR Tier 2, where plant performance is dependent on contributions from multiple 
systems.  This process is based on guidance in SRP 14.3, Page 14.3-21.  Results of the expert 
review panel meetings are provided in U.S. EPR FSAR Tier 2, Tables 14.3-1 through 14.3-7. 

Specifically: 

SRP 14.3, Appendix A, Page 14.3-16 states: 

“The applicant should put the top-level design features and performance characteristics that 
were the most significant to safety in the Tier 1 design descriptions.  The level of detail in 
Tier 1 is governed by a graded approach to the SSCs of the design, based on the safety 
significance of the functions they perform.” 

“For example, safety-related SSCs should be described in Tier 1 with a relatively greater 
amount of information.  Other SSCs should also be included based on their importance to 
safety, such as containment isolation aspects of non-safety systems.  Some non-safety 
aspects of SSCs need not be discussed in Tier 1.  This graded approach recognizes that 
although many aspects of the design are important to safety, the level of design detail in Tier 
1 and verification of the key design features and performance characteristics should be 
commensurate with the significance of the safety functions to be performed.” 

SRP 14.3, Page 14.3-17 states: 

“The level of detail specified in the ITAAC should be commensurate with the safety 
significance of the functions and bases for that SSC.” 

SRP 14.3, Appendix A, Page 14.3-21 states: 

“The staff is particularly interested in ensuring that the assumptions and insights from key 
safety and integrated plant safety analyses in Tier 2, where plant performance is dependent 
on contributions from multiple systems of the design, are adequately considered in Tier 1.  
Addressing these assumptions and insights in Tier 1 ensures that the integrity of the 
fundamental analyses for the design are preserved in an as-built facility referencing the 
certified design.  These analyses include flooding analyses, over-pressure protection, 
containment analyses, core cooling analyses, fire protection, transient analyses, anticipated 
transient without scram analyses, steam generator tube rupture analyses (PWRs only), 
radiological analyses, USIs/GSIs and TMI items, or other key analyses as specified by the 
staff.  Therefore, applicants should provide information, in tabular form, in Section 14.3 that 
cross references the important design information and parameters of these analyses to their 
treatment in Tier 1.  The cross-references should be sufficiently detailed to allow a COL 
applicant or licensee to consider whether a proposed design change impacts the treatment 
of these parameters in Tier 1.” 

SRP 14.3, Appendix A, Page 14.3-17 states: 

“Also, the scope of the ITAAC is consistent with the SSCs that are in the design 
descriptions.  In general, each system has one or more ITAAC that verify the information in 
the design descriptions.  The system ITAAC should verify that the key design characteristics 



AREVA NP Inc. 
 
Response to Request for Additional Information No. 411, Supplement 7 
U.S. EPR Design Certification Application Page 4 of 4 
 

and performance requirements of the SSCs are verified.  The level of detail specified in the 
ITAAC should be commensurate with the safety significance of the functions and bases for 
that SSC.” 

SRP 14.3, Appendix C, Page 14.3-24 states: 

“This section is not repeated here, but it provides a discussion of what should be included as 
a ‘key feature’, and therefore by exclusion what does not have to be addressed in Tier 1and 
hence ITAAC.” 

As is stated in this question, these non-safety-related monitors are less ”safety significant” than 
the safety-related monitors. 

Lack of inclusion in U.S. EPR FSAR Tier 1 does not mean the COL applicant does not have to 
address the items described in U.S. EPR FSAR Tier 2.  The COL applicant must comply with 
U.S. EPR FSAR Tier 2 or take exception to it.  Further evidence of this is provided in the 
inspection manual chapters have separate chapters on ITAAC (IMC 2503) inspections and non-
ITAAC (2504) inspections. 

U.S. EPR FSAR Tier 1, Section 3.7 completes the identification of the minimum inventory of 
alarms and controls in control room. 

FSAR Impact: 

The U.S. EPR FSAR will not be changed as a result of this question. 



<<
  /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
  /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

  /CreateJDFFile 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


