May 6, 2008

Mr. Robert E. Brown

Senior Vice President, Regulatory Affairs
GE Hitachi Nuclear Energy

3901 Castle Hayne Road MC A-45
Wilmington, NC 28401

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION LETTER NO. 178 RELATED TO
ESBWR DESIGN CERTIFICATION APPLICATION

Dear Mr. Brown:

By letter dated August 24, 2005, GE-Hitachi Nuclear Energy (GEH) submitted an application for
final design approval and standard design certification of the economic simplified boiling water
reactor (ESBWR) standard plant design pursuant to 10 CFR Part 52. The Nuclear Regulatory
Commission (NRC) staff is performing a detailed review of this application to enable the staff to
reach a conclusion on the safety of the proposed design.

The NRC staff has identified that additional information is needed to continue portions of the
review. The staff’s request for additional information (RAl) is contained in the enclosure to this
letter.

If you have any questions or comments concerning this matter, you may contact me at
301-415-6256 or Dennis.Galvin@nrc.gov or you may contact Amy Cubbage at 301-415-2875 or
Amy.Cubbage@nrc.gov.

Sincerely,

/RA/

Dennis Galvin, Project Manager
ESBWR/ABWR Projects Branch 1
Division of New Reactor Licensing
Office of New Reactors
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Requests for Additional Information (RAIls):
ESBWR Design Control Document (DCD) Revision 4

RAI Reviewer |Question Full Text

Number Summary

7.1-65 Beacom R |Clarify the use of The RAI response states that the safety-related fiber optic communications
Supplement 1 communications interfaces modules (CIMs) provide safety-related isolation. The staff does not
(MFN 08-319, interfaces modules in |consider the use of safety related fiber optic communication transmitter or

April 11, 2008)

the DCD

receiver modules, where the electrical signal is first converted to light, as sole
and adequate communication isolation. The staff has provided in DI&C-ISG-04
an acceptable method for implementing communications between a safety and
non-safety equipment. Please identify whether the communication isolation will
conform to DI&C-ISG-04 and clarify any departures from DI&C-ISG-04.

The RAI response does not identify whether any DAC are applicable to isolation
function of the CIMs. If so, this should be explicitly identified in DCD Tier 1,
Section 2.2.15.

If DAC are not applicable to the CIMs, the DCD needs to provide design
information on the CIMs; in particular, how communication isolation is
implemented in or with the CIMs. This discussion should address the criteria in
DI&C-ISG-04 or an alternative method identified and justified by GEH.

DCD Tier 2, Revision 4, Section 7.1.6.6.1.7 appears to be inconsistent with the
response provided to RAI 7.1-65. For example the fourth paragraph of this
section states, “Communication from safety-related systems to nonsafety-related
systems is carried out with proper signal isolation devices, such as CIMs and
fiber optic cable wired network, and data path gateway.” This statements implies
that CIMs are one possible means of communication isolation and not
necessarily safety-related. Please clarify the discussion of CIMs in the DCD.
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RAI Reviewer |Question Full Text

Number Summary

7.1-80 Hardin R Clarify use of remote |In the original RAl, the staff requested that GEH specifically verify that there will

Supplement 1 access be no remote access to any safety systems. This part of the RAI was not

(MFN 08-169, addressed in the GEH response. Subsequently, by teleconference, GEH

March 13, 2008) clarified that there will be no remote access to any safety systems. Please
include this clarification in NEDO-33295P.

9.2-23 LiC Clarify that the NPSH |The response to RAI 9.2-23 indicates that the requested information on the Plant

Supplement 1 for the PSWS pumps |[service Water System (PSWS) pump net positive suction head (NPSH) is

(MFN 08-342, is within the scope of |considered as Conceptual Design Information (CDI). However, the staff finds

April 11, 2008)

CDI

that the description of the CDI in DCD Tier 2, Revision 4, Section 9.2.1.2 under
“Detailed System Description” is not clear what information is conceptual and
what information is part of the standard plant as related to PSWS pump NPSH.
As discussed during a conference call on April 30, 2008, the staff understood that
the pumps are in the design certification scope and the basin is part of the CDI.
The pump NPSH information may need the information of basin level and the
choice of system design to be determined by the COL applicants. Therefore, the
DCD description for the CDI should clarify that the NPSH for the PSWS pumps is
within the scope of the conceptual design information.




RAI
Number

Reviewer

Question
Summary

Full Text

9.4-5
Supplement 2
(MFN 08-198,
March 8, 2008)

Forrest E

Codes and Standards
for HVAC
components

The RAI response does not address the staff request to clarify which
components are designed to which codes and standards. Even though a list of
codes and standards is provided as a table at the end of the 9.4 section that
applies to all HVYAC components in the section, and does not specify which code
or standard applies to which component. 10 CFR 52.47, “Contents of
application; technical information,” states:

“The application must contain a level of design information sufficient
to enable the Commission to judge the applicant’s proposed means
of assuring that the construction conforms to the design and to reach
a final conclusion on all safety questions associated with the design
before the certification is granted. The information submitted for a
design certification must include performance requirements and
design information sufficiently detailed to permit the preparation of
acceptance and inspections requirements by the NRC, and
procurement specifications and construction and installation
specifications by an applicant.”

The staff position is that the DCD should contain a degree of specificity that
defines which code or standard is applicable to each major HVYAC component
and that it would be best done by creating a table in each section identifying the
appropriate code or standard as an attribute of the specific component. This
would facilitate the preparation of acceptance and inspections requirements and
is certainly necessary for the preparation of the procurement specification.

9.4-39
Supplement 1
(MFN 07-592
Supplement 3,
November 28,
2007)

Forrest E

RTNSS HVAC
Systems

The GEH response to RAI 9.4-39 identified a number of HVAC systems that have
RTNSS functions. Please provide the following information for each these
systems to allow the staff to complete its evaluation.

A. General Comment: HVAC systems may depend on instrument air to position
dampers. Cooling functions may also depend on chilled water systems and
chiller operation. Please state clearly in the DCD that supporting systems,
such as instrument air, are also RTNSS systems, if they are required to
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Number

Reviewer

Question
Summary

Full Text

assure that the RTNSS HVAC systems are capable of meeting their RTNSS
functions. This should be stated in the appropriate HVAC system descriptions
in DCD Tier 2 Section 9.4 and in DCD Section 19A.

B. RTNSS HVAC systems that are required to operate after 72 hours to fulfill a
long-term safety function should be identified in the appropriate HVAC system
descriptions in DCD Tier 2 Section 9.4 and in DCD Section 19A along with the
safety function and any key parameters that system operation should meet
(such as temperature limits, air flow rates, filtration efficiencies, etc.)

C. RTNSS HVAC systems that have safety function post 72 hours should be

addressed in the Availability Controls Manual in DCD Tier 2, Section 19A, with
appropriate Actions and Surveillances and the basis for these Actions and
Surveillances.

D. Consistent with the ITAAC selection criteria provided in DCD Tier 2,
Section 14.3, RTNSS HVAC systems should have ITAAC established in
Tier 1, Section 2.16.2, to assure that the system has been installed in
accordance with the design requirements and that it is capable of meeting its
post-72-hour safety functions. For example, in the GEH response to
RAI 14.3-61 S01 and in RAI 9.4-39 item B, it was stated that the Electrical
Building HVAC System (EBVS) has RTNSS functions to provide cooling for
the standby diesel generators and their applicable electric and electronic
equipment. Please provide an ITAAC that demonstrates that the EBVS (and
specifically, the Electric and Electronic Rooms HVAC Subsystem (EERVS)
and the Diesel Generators HVAC Subsystem (DGVS)) are capable of meeting
the design flow rates and cooling capacity to meet the RTNSS functions in
post 72-hour service.




RAI Reviewer |Question Full Text

Number Summary

18.7-7 Bongarra J |Clarify details on the |The RAI response includes markups to NEDO-33267 that provide additional
Supplement 3 PRA/HRA detail on the probabilistic risk assessment/human reliability analysis (PRA/HRA).
(MFN 08-154, There are some aspects of the RAI response that need additional clarification.
April 1, 2008)

The question regarding Table 19.1-3 was answered by deleting the Table and
moving information into Tables 19.2-2 and -3. But the same problems
remain. The tables are not adequately explained in the text. Itis not clear
how the items were selected for the tables. What are the criteria and
thresholds? Are the human interactions (HIs) in the table risk-important?
Are they the only risk-important HIs?

In the RAI response to Comment 2 on p. 20, explain what was meant by “the
quantitative PRA risk importance identification values.”

In the RAI response to Comment 9 on p. 21, sentence 2 is not clear. The
staff was not able to find the information in Table 19.2-3 as described.




RAI Reviewer |Question Full Text

Number Summary

18.7-8 Bongarra J |Clarify details on risk- |[MFN 08-298 provides responses to RAIs 18.7-8 S02 and 18.7-9 S03. Both of
Supplement 3 important human these address the methodology and criteria by which the risk-important human
(MFN 08-298, actions actions will be identified. These responses provide markups to the

March 27, 2008)

NEDO-33267 which add more detail including six revised pages for the topical
report. There are some aspects of the RAI responses that need additional
clarification.

e Clarify the use of three thresholds for rick achievement worth (RAW)
(2.0, 5.0 and 50) and two thresholds for Fussell-Vesely importance
measure (FV) (0.01 and 0.1).

e The terminology used for risk-important actions is not the same in

NEDO-33267 and the other human factors engineering implementation plans

(e.g., task analysis and training). The other plans all use risk-important
human actions, but the latest markup for NEDO-33267 does not. Please
clarify specifically what values in NEDO-33267 define the risk-important
actions and ensure that the terminology is consistent.

e Confirm that the intent of the method at the end of NEDO-33267,

Section 3.2.1.1, is to define a risk-important action if either RAW or FV meets

the criteria. The markup pages submitted use “and” rather than “or.”

e The top of page 31 uses the words “such as the shutdown PRA analysis.”
What are the others?

e The end of NEDO-33267, Section 3.2.1.1, discusses “ensuring that risk
impact is reduced to below cutoffs.” Is this truly the intent; what if this
cannot be reasonably accomplished?




RAI Reviewer Question Full Text

Number Summary

18.8-2 Part B Bongarra J |Clarify the level of GEH’s response partially clarified Part B of the staff's question regarding the level
Supplement 2 style guide specificity |of style guide specificity. GEH indicated that the guide will consist of a

(MFN 08-050, compilation of requirements from NUREG-0700 and -0711 that are entered into
March 11, 2008) an industry-standard software requirements tracking/traceability tool. GEH’s

response provided general information about the contents of the guide.
However, NUREG-0700 guidance is often presented at a high-level (since it is
used to review many different design implantations). The staff expects the style
guide to be specific to the ESBWR design; i.e., described at a level to ensure
consistency in application across users of the guide. As an example,
NUREG-0700 Guideline 4.1.4.2-1 indicates that “General HSI features (e.g., a
data display zone, control zone, or message zone) should be displayed in
consistent locations from one display to another.” A design specific
implementation of this guideline would be “Each screen will be divided onto four
zones: the upper zone provides a label and identifying information, a left zone
providing navigation controls, a lower zone providing alarms and status
messages, and a large center zone displaying user selected information.”
Please clarify whether GEH'’s style guide will simply repeat the guidance in
NUREG-0700 or if GEH will provide ESBWR specific guidance on how the
guidance is applied to the design. In addition, GEH’s response did not “clarify
the relationship between the HSI guidelines in the NEDO and those to be
included in the style guide.” Please provide the clarification as requested.

18.11-21 Bongarra J |Participants and GEH'’s response to RAI 18.11-21, Supplement 1, addressed several aspects of
Supplement 2 Validation Test human variability in validation testing of an integrated system. The only

(MFN 08-281, remaining question is the number of crews GEH plans to use for integrated
March 26, 2008) system validation. Please indicate how many crews will participate in the testing.




RAI Reviewer |Question Full Text

Number Summary

18.11-25 Bongarra J |Clarify display GEH’s response to RAI 18.11-25, Supplement 1, addressed the aspect of the

Supplement 2 aspects of automation |question associated with procedures. The staff needs additional clarification with

(MFN 08-088, regard to performance measures for displays. A list of measures is provided

March 8, 2008) such as: enhanced ease of operating procedures use, reduced time demands,
and increased accuracy, and reduced cognitive demands. Many of the
measures are stated in relativistic terms, such as reduced time demands. For
these measures, the question arises “compared with what?” That is, for
example, reduced time demands compared with what? Performance measures
stated in relative terms are generally used when the performance of a system is
being compared with another system. For example, one might look to see if the
new HSI design reduces time demands compared with an old HSI design.
However, the overall GEH validation methodology is not one based on
comparisons. Please clarify how these measures will be quantified.

18.11-32 Bongarra J |Human Engineering |GEH’s response RAI 18.11-32, Supplement 1, proposed an extensive revision to

Supplement 2 Discrepancies (HED) |Section 4.6 of NEDO-33276 and Figure 4 that graphically depicts the risk

(MFN 08-281, resolution significance methodology.

March 26, 2008)

methodology

Regarding RAI subpart A, GEH’s revision to Section 4.6 and Figure 4 does not
address discrepancy justification.

Regarding RAI subpart B, GEH’s revision to Section 4.6 and Figure 4 does not
clarify the staff's concern about evaluating departures from HFE guidance.

Regarding RAI subpart C, GEH has deleted specific solutions from the process
and Figure 4.

Revised Sections 4.6.1 and 4.6.2 provide a more general process for addressing
HEDs and finding an engineering solution that is acceptable.

The revised methodology requires additional clarification. Each of the decision
blocks is not clearly described in the text, for example:

-8-
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¢ Figure 4 begins with a decision block for “HED Valid?” What is the analyst
evaluating at this point and how is the decision made. The write-up of the
methodology in Section 4.6 begins with the second decision block “HFEITS
Pri 1 or 2?” Thus no guidance is provided to the analyst.

¢ Regarding the second decision block “HFEITS Pri 1 or 2?,” how does the
analyst make the decision whether the HED is Category 1 or 2? It appears
the risk significance methodology results in a sorting of HEDs into four risk
significance categories (see the bottom of Figure 4). If so, why is there a
sorting at the top of the methodology?

¢ Decision block 3 is “HED addressed in PRA R-I list or DB events?” How is
this assessment made by the analyst?

¢ How are more general HEDs evaluated? For example, departures from HFE
guidance may result in a design deficiency that impacts multiple human
actions. Some of these actions may be risk important, while others may not.

Please provide additional clarifications to address the areas discussed above.

18.12-4
Supplement 3
(MFN 07-499,
October 1, 2007;
MFN 08-088,
March 8, 2008)

Bongarra J

Clarify responsibility
for design
implementation

GEH provided a response to RAI 18.12-4 S01 in MFN 07-499 and an updated
response (18.12-4 S02) in MFN 08-088. The GEH response in MFN 07-499 is
acceptable to the staff and included a hand markup of NEDO-33278. However,
GEH provided a slightly different response in MFN 08-088 and included a
redline-strikeout version of the changes to NEDO-33278 which needs
clarification.

In MFN 07-499, GEH deleted NEDO-33278, Section 1.1, “Purpose,” item 4,
“Transfer design implementation responsibility to the COLOG [combined
operating license owner’s group].” Such a deletion is appropriate since GEH
clarified in the RAI response that design implementation is the responsibility of
the COL applicant, not the COLOG. However, the updated response in

-9-
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Number

Reviewer

Question
Summary

Full Text

MFN 08-088 retains item 4. This is inconsistent with the RAI response and other
changes made to NEDO-33278 in MFN 08-088. Please clarify the role of the
COL applicant and the COL owner’s group.

-10 -




DC GE - ESBWR Mailing List

CC:

Ms. Michele Boyd

Legislative Director

Energy Program

Public Citizens Critical Mass Energy
and Environmental Program

215 Pennsylvania Avenue, SE

Washington, DC 20003

Mr. Ray Ganthner

Senior Vice President
AREVA, NP, Inc. 3315

Old Forest Road

P.O. Box 10935

Lynchburg, VA 24506-0935

(Revised 04/28/2008)



DC GE - ESBWR Mailing List -2-

Email

aec@nrc.gov (Amy Cubbage)

APH@NEI.org (Adrian Heymer)
art.alford@ge.com (Art Alford)

awc@nei.org (Anne W. Cottingham)
bennettS2@bv.com (Steve A. Bennett)
bevans@enercon.com (Bob Evans)
bob.brown@ge.com (Robert E. Brown)
BrinkmCB@westinghouse.com (Charles Brinkman)
cberger@energetics.com (Carl Berger)
chris.maslak@ge.com (Chris Maslak)
CumminWE@Westinghouse.com (Edward W. Cummins)
cwaltman@roe.com (C. Waltman)
dan1.williamson@ge.com (Dan Williamson)
david.hinds@ge.com (David Hinds)
david.lewis@pillsburylaw.com (David Lewis)
David.piepmeyer@ge.com (David Piepmeyer)
dennis.chin@ge.com (Dennis Chin)
dlochbaum@UCSUSA.org (David Lochbaum)
don.lewis@ge.com (Don Lewis)
erg-xl@cox.net (Eddie R. Grant)
Eugene_Grecheck@dom.com (Eugene S. Grecheck)
frankqg@hursttech.com (Frank Quinn)
Frostie.white@ge.com (Frostie White)
gcesare@enercon.com (Guy Cesare)
GEH-NRC@hse.gsi.gov.uk (Geoff Grint)
george.honma@ge.com (George Honma)
george.stramback@gene.ge.com (George Stramback)
george.wadkins@ge.com (George Wadkins)
GovePA@BV.com (Patrick Gove)
greshaja@westinghouse.com (James Gresham)
gzinke@entergy.com (George Alan Zinke)
hickste@earthlink.net (Thomas Hicks)
james.beard@gene.ge.com (James Beard)
jeurtiss@winston.com (Jim Curtiss)
jeff.waal@ge.com (Jeff Waal)
jgutierrez@morganlewis.com (Jay M. Gutierrez)
jim.kinsey@ge.com (James Kinsey)
jim.riccio@wdc.greenpeace.org (James Riccio)
jim.rogers@ge.com (Jim Rogers)
JJINesrsta@cpsenergy.com (James J. Nesrsta)
joel.Friday@ge.com (Joel Friday)
John.O'Neill@pillsburylaw.com (John O'Neill)
john.sorensen@ge.com (John Sorensen)
Joseph_Hegner@dom.com (Joseph Hegner)



DC GE - ESBWR Mailing List -3-

junichi_uchiyama@mnes-us.com (Junichi Uchiyama)
kathy.sedney@ge.com (Kathy Sedney)
kathy.warnock@ge.com (Kathy Warnock)
kenneth.ainger@exeloncorp.com (Kenneth Ainger)
kimberly.milchuck@ge.com (Kimberly Milchuck)
KSutton@morganlewis.com (Kathryn M. Sutton)
kurt.schaefer@ge.com (Kurt Schaefer)
kwaugh@impact-net.org (Kenneth O. Waugh)
laura.bello@ge.com (Laura Bello)
lou.lanese@ge.com (Lou Lanese)
Marc.Brooks@dhs.gov (Marc Brooks)
maria.webb@pillsburylaw.com (Maria Webb)
mark.beaumont@wsms.com (Mark Beaumont)
Marvin.Smith@dom.com (Marvin L. Smith)
matias.travieso-diaz@pillsburylaw.com (Matias Travieso-Diaz)
media@nei.org (Scott Peterson)
mike_moran@fpl.com (Mike Moran)
MSF@nei.org (Marvin Fertel)
mwetterhahn@winston.com (M. Wetterhahn)
nirsnet@nirs.org (Michael Mariotte)
PAC2@nrc.gov (Peter Cochran)
pareez.golub@ge.com (Pareez Golub)
Pat.Woodfin@ge.com (Pat Woodfin)
patriciaL.campbell@ge.com (Patricia L. Campbell)
paul.gaukler@pillsburylaw.com (Paul Gaukler)
Paul@beyondnuclear.org (Paul Gunter)
peter.jordan@ge.com (Peter Jordan)
phinnen@entergy.com (Paul Hinnenkamp)
pshastings@duke-energy.com (Peter Hastings)
randy.newton@ge.com (Randy Newton)
RJB@NEl.org (Russell Bell)
RKTemple@cpsenergy.com (R.K. Temple)
roberta.swain@ge.com (Roberta Swain)
sandra.sloan@areva.com (Sandra Sloan)
SauerB@BV.com (Robert C. Sauer)
sfrantz@morganlewis.com (Stephen P. Frantz)
sharon.lyons@ge.com (Sharon Lyons)
steven.hucik@ge.com (Steven Hucik)
steven.stark@ge.com (Steven Stark)
tdurkin@energetics.com (Tim Durkin)
tom.miller@hqg.doe.gov (Tom Miller)
trsmith@winston.com (Tyson Smith)
Vanessa.quinn@dhs.gov (Vanessa Quinn)
VictorB@bv.com (Bill Victor)
Wanda.K.Marshall@dom.com (Wanda K. Marshall)



DC GE - ESBWR Mailing List -4 -

waraksre@westinghouse.com (Rosemarie E. Waraks)
wayne.cutright@ge.com (Wayne Cutright)
wayne.marquino@ge.com (Wayne Marquino)
whorin@winston.com (W. Horin)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /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


