
February 28, 2007

Mr. Ronnie L. Gardner
AREVA NP Inc.
3315 Old Forest Road
P.O. Box 10935
Lynchburg, VA  24506-0935

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION REGARDING TOPICAL
REPORT ANP-10263(P), “CODES AND METHODS APPLICABILITY REPORT
FOR THE U.S. EVOLUTIONARY POWER REACTOR (U.S. EPR)” (TAC NO.
MD2803)

Dear Mr. Ronnie L. Gardner:

By letter dated August 10, 2006 (ML062270392), as supplemented by letter dated October 6,
2006 (ML062850040), AREVA NP (AREVA) submitted for U.S. Nuclear Regulatory Commission
(NRC) staff review Topical Report (TR) ANP-10263 (P), Revision 0, “Codes and Methods
Applicability Report for the U.S. EPR.”  The NRC staff has reviewed the application and has
determined that additional information is required.  Our questions are provided in the Enclosure. 

A draft of the additional information requested was provided to you on January 22, 2007, and
February 8, 2007 (ML070440044, ML070440041), and discussed with your staff on February
2nd and 15th, 2007.  As a result of these discussions, we have agreed that requested information
16,17,18,19,21, and 22 in the January 22 draft and requested information 30-38 in the February
8 draft are beyond the scope of the topical report under review, and will be addressed in future
topical reports and/or the design certificate application.  Your staff has also agreed that your
response would be provided by March 28, 2007.

If you have any questions regarding this matter, I may be reached at (301) 415-3361.    

Sincerely,

/RA/

Getachew Tesfaye, Project Manager
EPR Projects Branch
Division of New Reactor Licensing
Office of New Reactors

Project 733

Enclosure:  
Request for Additional Information

cc w/encl:  See next page



Mr. Ronnie L. Gardner
AREVA NP Inc.
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Dear Mr. Ronnie L. Gardner:

By letter dated August 10, 2006 (ML062270392), as supplemented by letter dated October 6,
2006 (ML062850040), AREVA NP (AREVA) submitted for U.S. Nuclear Regulatory Commission
(NRC) staff review Topical Report (TR) ANP-10263 (P), Revision 0, “Codes and Methods
Applicability Report for the U.S. EPR.”  The NRC staff has reviewed the application and has
determined that additional information is required.  Our questions are provided in the Enclosure. 

A draft of the additional information requested was provided to you on January 22, 2007, and
February 8, 2007 (ML070440044, ML070440041), and discussed with your staff on February
2nd and 15th, 2007.  As a result of these discussions, we have agreed that requested information
16,17,18,19,21, and 22 in the January 22 draft and requested information 30-38 in the February
8 draft are beyond the scope of the topical report under review, and will be addressed in future
topical reports and/or the design certificate application.  Your staff has also agreed that your
response would be provided by March 28, 2007.

If you have any questions regarding this matter, I may be reached at 301-415-3361.    

Sincerely,

/RA/

Getachew Tesfaye, Project Manager
EPR Projects Branch
Division of New Reactor Licensing
Office of New Reactors

Project 733
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cc w/encl:  See next page
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REQUEST FOR ADDITIONAL INFORMATION (RAI)

TOPICAL REPORT ANP-10263(P), REVISION 0, “CODES AND METHODS

 APPLICABILITY REPORT FOR THE U.S. EVOLUTIONARY POWER

 REACTOR (U.S. EPR)” (TAC NO. MD2803)

PROJECT NUMBER 733

Validation of Methodology for Small Break LOCA

The vertical and horizontal flow maps in S-RELAP5 are described in Section 3.1 of R1. 
Interphase friction is described in Section 3.2 of R1 (see references below), including
entrainment.  The models have been assessed by AREVA and have been found acceptable for
SBLOCA evaluations.

The EPR relies on steam generator crash cooling (including reflux condensation) to bring the
primary system pressure down to the cutoff head of the medium head safety injection (MHSI)
system pumps during SBLOCAs.  The main steam relief train (MSRT) is used to depressurize
the SG at a rate of 180 EF/hr, and is actuated following an SI signal.  The MSRT is also used to
manage an STGR event.

RAI 1: The description of the automatic depressurization method presented in ANP-10276 is
clearer.  The cooling rate is only an approximation of the process which is a pressure
set-point reduction over a period of time.  ANP-10263P should be modified to clarify this
method.

The U.S. EPR SG design  includes an economizer, a feedwater preheating section (Figure 2-5 
does not appear to show this feature).

RAI 2: Provide a better pictorial representation of the economizer, both elevation and cross-
section views, either replacement or additional figure.  On modeling Figure 5-2, provide
a cross-section view showing the economizer modeling.

AREVA used BETHSY test 9.1.b (R2) to evaluate the MHSI system (R3).  It is also noted that
the assessment for loop seal clearing used BETHSY as well as UPTF-A5RUN11E (R3).  There
is no mention of any adjustment to the physical loop seal model for UPTF in R3, “behavior is
not particularly sensitive” to nodalization or time step.  However, for BETHSY, an artificial
adjustment was made based on observed results from the test.  This adjustment carries over to
the SBLOCA methodology.

RAI 3: Did the UPTF S-RELAP5 model include a bias in the loop seal?  If so, the modeling
description should be modified.

RAI 4: Justify the bias in BETHSY as the correct method to address the observed uncertainties
in the break flow rate, the uncertainties in the auxiliary feedwater flow control logic, and
the uncertainties in predicting the flow regime in the U-tubes (water hold-up), which
could also influence loop-seal clearing in a loop.  These uncertainties could all be
related to the calculated performance of the SGs and the resulting uncertainties in the



RCS pressure and temperature.

Little information could be located concerning the scope of modeling studies of the SGs,
beyond the number of axial nodes used to model the U-tubes.  However, the effects of
nodalization have been shown to influence the analytical results, R4.

Of particular concern, because of the importance of using the SGs to manage design basis
accidents, is the treatment of the U-tubes which have varying tube lengths.  There are a
number of tests which show non-uniform conditions exist in the tube bundles.

Tests have shown the following:

1. Non-uniform flow conditions can be expected in the steam generator during reflux
condensation.  Some tubes may be in a condensing co-current two-phase flow pattern
while others stagnate.  This has been found to cause a reduction in the effective heat
transfer area in the SG. (R5, R6, R7, R8 and R9)

2. Noncondensable gases can accumulate in the U-tubes.  These noncondensables can
originate from air initially dissolved in the primary coolant.  Local condensation heat
transfer coefficients are known to decrease as the noncondensable gas mass fraction
increases (R10 and R11).

3. Secondary transient depressurization in one ROSA test (R11) was found to cause a
significant relocation of the primary mass.  Condensate accumulated in the crossover
leg as well as in the SG tubes of the affected loop.  Reactor pressure vessel mass
decreased during this time, and core dryout progressed until it was later slowed by an
increase in the reflux flow rate.

RAI 5: Provide additional nodalization and test comparison analyses to fully qualify the
S-RELAP5 heat and mass transfer package for modeling the EPR SG performance
during small-break LOCAs, including an STGR.  These studies are to include both axial
nodalization as well as multiple U-tube paths to address the observed non-uniform flow
conditions, and the modeling of the U.S. EPR economizer.  The results of these studies
will be used to justify the S-REALP5 model to be used for licencing analyses.

RAI 6: Section 4.2.5 - It is not clear if it will be acceptable to terminate the calculation when the
fuel temperature transient in the core has been reversed.  How does this relate to the
description presented in Section 4.1.1 for the length of the calculation?  Justify this in
consideration of the requirement to demonstrate acceptable cladding oxidation and core
cooling if there are prolonged periods of high cladding temperatures.

Validation of S-RELAP5 Methodology for Non-LOCA Events

RAI 7: Section C.2, page C-3: It is not clear where the 1406.9 psia value comes from, the
graphical output does not reach this value.  The post-trip set-point for the MSRT is not
this high.  Where does this value come from?  Modify the text, or graphical output,
according.
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RAI 8: Section 5.2.2 of ANP-10263P addresses nodal changes because of length change but
not sensitivity studies.  Provide additional nodalization studies to justify the S-RELAP5
model for the economizer.  The results of these studies will be used to justify the
S-RELAP5 model to be used for licencing analyses.

The staff is not sure what to do with, or what is meant by, statements typical of page 5-16 of
ANP-10263NP (emphasis added):

“The significant differences between the U.S. EPR U-tube SG design and current PWR
U-tube SG designs are the increased size/volume of the unit and the incorporation of an
axial economizer with a split downcomer and lower tube bundle region. The difference in
size of the unit has no effect on the ability of S-RELAP5 to simulate the related
hydrodynamic and thermodynamic phenomena. The fluid flow and heat transfer
phenomena within the axial economizer region (single- and two-phase fluid flow,
convection and nucleate boiling heat transfer) are similar to those in other regions of
current PWR U-tube SG designs modeled using the Reference 5-1 methodology. 
Explicit modeling of the axial economizer geometry in the U.S. EPR S-RELAP5 SG
model is allowed by the Reference 5-1 methodology (page 3-1) and would be
considered an acceptable plant-specific application of the currently approved
methodology. The Reference 5-1 methodology is suitable for analyzing U.S. EPR SG
primary/secondary heat transfer phenomena during moderate overcooling events.“

Page 5-24 of ANP-10263NP (emphasis added):

“The fluid flow and heat transfer phenomena within the axial economizer region (single
and two-phase fluid flow, convection and nucleate boiling heat transfer) are similar to
those in other regions of current PWR U-tube SG designs modeled using the Reference
5-1 methodology. The MSLB SG model outlined in Reference 5-1 (a single SG boiler
node with “steam-only” connecting junction to the steam dome) is expected to remain
a conservative approach for calculating SG heat removal for the U.S. EPR SG since it
forces all energy to be removed by conversion of the SG liquid inventory to steam, with
no liquid release or carryover. Therefore, the Reference 5-1 methodology is suitable for
analyzing U.S. EPR SG primary/secondary heat transfer phenomena during the
pre-scram period of MSLB events.”

Page 5-26 of ANP-10263NP (emphasis added):

“U-tube SG with Axial Economizer: The MSLB SG model nodalization outlined in
Reference 5-1 (a single SG boiler node with “steam-only” connecting junction to the
steam dome) is expected to remain a conservative approach for calculating SG heat
removal for the U.S. EPR SG since it forces all energy to be removed by conversion of
the SG liquid inventory to steam, with no liquid release or carryover. The Reference 5-1
methodology is suitable for modeling the U.S. EPR SG heat transfer during an MSLB
event.”

RAI 9: How will AREVA demonstrate that the current modeling approaches are actually
representative of the U.S. EPR and remain conservative?

Page 5-33 of ANP-10263NP:
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“Steam generators with axial economizers: The U.S. EPR steam generator design
features an axial economizer which channels the feedwater through the 180° sector of
the downcomer and lower boiler regions that corresponds to the cooler, downflow legs
of the U-tubes. However, modeling this feature is not warranted for a Main Steam Line
Break analysis, in which all of a steam generator's downcomer and boiler regions are
lumped together into a single volume and the feedwater is injected into the bottom of
that volume.”

RAI 10: This needs further clarification.  Is the statement based simply on using the
previous modeling approach or has it been, or will it be, demonstrated though
sensitivity studies?  What is done with the additional SG structures which form
the economizer?  Why is it not important to consider the economizer for this
event?

RAI 11: It is not clear from the text or from Figure 2-4 what is meant by a variable cross-
section area in the downcomer.  Elaborate and include a discussion of any
changes needed to ensure adequate two-dimensional (θ,z) nodalization of the
downcomer for licensing analyses.

RAI 12: Is equation 2.51 in R1, “S-RELAP5 Models and Correlation Code Manual,”
correct?  Should it be similar to Eq. 2.52?  Is the term properly coded?  (See RAI
2.10 response in EMF-2328(P).)

A review of the informal PIRT discussed in the RAI responses in EMF-2328(P), suggested that
the SG heat and mass transfer phenomena were ranked for the early phases (1, 2 and 3) of the
SBLOCA and focused on loop seal clearing.  In the U.S. EPR, SG mass and heat transfer is
likely important to the later phases (4 and 5) as well.

RAI 13: The referenced benchmarks (Table 4-2) do not specifically address SG mass
and heat transfer.  Expand the PIRT to specifically address SG mass and heat
transfer during all phases, including phenomena associated with reflux
condensation.  Expand the validation data base for SG mass and heat transfer,
including reflux condensation, particularly to address the later phases of the
event.

In addition to the larger RCS component volumes and SG component volumes, the U.S. EPR
operates at a higher power level, with higher RCS temperatures and higher SG pressures than
the typical U.S. PWR designs for which S-RELAP5 was previously accepted.

RAI 14: Verify that the mass and heat transfer correlations in S-RELAP5 adequate cover
the ranges for the anticipated increases in the mass and energy transfer rates
expected in the U.S. EPR, for both small break LOCA (including SGTR) and
non-LOCA accidents.

Applicability of Other Approved Methodologies to U.S. EPR Design
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RAI 15: The COPERNIC code demonstrated that the LOCA initial conditions were not
necessarily limited in the beginning of life depending on the power histories. 
Please assess the situation for the EPR.

RAI 16: The maximum rod gas pressure is limited to below a value which would cause
(1) the fuel cladding gap to re-open, and (2) extensive departure from nucleate
boiling (DNB) propagation to occur.  Does this imply that EPR allows for certain
DNB failures and propagation?

Core Neutronics

RAI 17: Page A-1 of ANP-10263P discusses the subject of “Reflectors.”  Since this a
new reflector design, will there be a separate topical report addressing the new
design?

RAI 18: Page A-15 of ANP-10263P, section A.2.3, presents the methodology description
and the validation process associated with these methodologies.  However, no
technical basis was provided to support these applications.  For example, in sub-
section A.2.4.1, it is simply stated that the critical experiments provided in SAV95
are still valid.  No reason was given as to why they are still valid.  Provide this
justification.

RAI 19: Page A-26, Section A.3.0, Power Distribution Uncertainties for POWERTRAX/S,
and subsequent sub-sections, allude to a new power distribution calculational
method and uncertainties determination.  The last sentence of the first
paragraph in this section, states that this methodology will be discussed in a
future topical.  Will this be a separate topical to the DCD?  What is the time-line
for this topical?  Additional discussions may be required.  

RAI 20: On page A-33, Sub-Section A.3.3.2, the subject of Local Peaking Factor
Uncertainty is discussed.  The remain text of this sub-section and sub-sequent
section provide the staff with the results of the uncertainties for the respective
sections.  However, the statistical method used to arrive at these results is not
discussed.  Please provide the statistical methodology used to arrive at these
values, as well as references.

Heavy Reflector in Place of Core Barrel Thermal Shield Pads

In sections 4 and 5 of the topical report, the following description is provided:

“The effect of the metal in the reflector will be represented by standard heat conductors, and
the bypass flow through coolant flow channels present in the reflector metal structure will be
simulated by suitable standard flow paths.”

RAI 21: a) Please describe the coolant flow system for these channels (number and
size of the channels, and flow path from entrance to exit).

b) Please provide the AREVA plans to validate the flow path modeling. 
Include a discussion on the entrance/exit loss factors, channel pressure
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drop, likelihood and consequences of steam binding (or blockage) in
some or all channels, and the adequacy of the fluid flow map to model
the expected flow pattern in the channels.  How does blockage of these
channels affect the EPR performance for AOOs, DBAs, LOCAs (large
and small) and long term cooling?

There is a need to validate the calculational methods with operational data.  The validation
processes will consist of comparing PRISM reflector calculations with those of startup and
equilibrium operational core data.

General Comment

RAI 22: On page 2-24 of the ANP-10263P, sub-section 2.2.4.2.1 discusses the subject of
the “Aeroball System”.  Does AREVA intend to submit this methodology for NRC
Staff approval prior to the submittal of the DCD?

RAI 23: In an SBLOCA, the RCS begins to depressurize and about 30 minutes later
two-phase natural circulation is lost. Reflux condensation cooling begins and a
slug of unborated water is formed in the descending half of the SG U-tubes, in
the crossover leg, in the pump volume and possibly in the lower plenum of the
vessel.  Later this slug could be transported to the core in several ways.  This
transient is an important issue (Generic Safety Issue 185).  How will GSI 185 be
addressed for the U.S. EPR? 



-6-

References:

R1. “S-REALP5 Models and Correlations Code Manual,” EMF-2100(P) Rev 4, May 2001.

R2. ISP-27, “BETHSY Experiment 9.1.B - 2" Cold Leg Break Without HPSI and With
Delayed Ultimate Procedure,” November 1992, OECD/NEA/CSNI/R(92)20.

R3. “PWR Small Break LOCA Evaluation Model, S-REALP5 Based,” EMF-2328(P), January
2000.

R4. “BETHSY Nodalization Study During Mid-Loop Operation,” V. Segon, et al., International
Conference, Nuclear Energy in Central Europe 2001, September 10-13, 2001.

R5. “Heat Transfer Characteristics of Reflux Condensation Phenomena in a Single Tube,”
G-H. Chou, J-C. Chem, Nuclear Science and Engineering: 127, 220-229 (1997).

R6. “Non-uniform flow distribution in steam generator U-tubes of a pressurized water reactor
plant during single- and two-phase natural circulation,” J-J. Jeong, et al., Nuclear
Science and Engineering: 231, 303-314 (2004).

R7. “Nonuniform Steam Generator U-Tube Flow Distribution During Natural Circulation
Tests in ROSA-IV Large Scale Test Facility,” Y. Kukita, et al., Nuclear Science and
Engineering: 99, 289-298 (1988).

R8. “Intentional Depressurization of Steam generator Secondary Side during a PWR Small-
Break Loss-of-Coolant Accident,” H. Asaka, Y, Hukita, Journal of Nuclear Science and
Technology: 32[2]. pp. 101-110 (February 1995).

R9. “Thermal-hydraulic characteristics of a next generation reactor relying on steam
generator secondary side cooling for primary depressurization and long-term passive
core cooling,” Nucl. Eng. Design,185, pp. 83-96, (1998).

R10. Reflux condensation behavior in a U-tube steam generator with or without
noncondensables,” Tay-Jian Liu, Nuclear Engineering and Design, Volume 204, Issues
1-3, February 2001, Pages 221-232.

R11. “Reflux condenser mode with non-condensible gas: assessment of Cathare against
Bethsy test 7.2C,” B. Noel and R. Deruaz, Nuclear Engineering and Design, Volume
149, Issues 1-3, 1 September 1994, Pages 291-298.

R12. BETHSY Test 9.113. ISP-27, Clement, P., Chataing, T., Deruaz, R.,
OECD/NEA/CSNI/R(92)20, (1992).



-7-

Bibliography

Single Tube Tests

Lee, K. W., et al., “Local heat transfer during reflux condensation mode in a U-tube with
and without noncondensable gases,” Int. J. Heat Mass Transfer, Vol. 49, pp. 1813-1819,
(2006).

Girard, R., and Chang, J. S., “ Reflux condensation phenomena in single vertical tubes,”
Int. J. Heat Mass Transfer, Vol. 35, pp 2203, (1992).

Multi-tube Tests

Loomis, G. G., and Soda, K., “Results of the Semiscale MOD-2A natural circulation
experiments,” NUREG/CR-2335, (1982).

Kukita, Y., Nakamura, H., and Gotou, H., “Nonuniform steam generator U-tube flow
distribution during natural circulation tests in ROSA-IV large scale test facility,” Nucl. Sci.
Eng., 99, pp. 289-298, (1988).

Dumont, D., et al., “Loss of residual heat removal during mid-loop operation: BETHSY
experiments,” NURETH 6, Grenoble, (1993).

K. Umminger, R. Mandl and R. Wegner, “ Restart of natural circulation in a PWR–PKL
test results and 5 calculations,” Nuclear Engineering and Design, Volume 215, Issues
1-2, June 2002, Pages 39-50.

Large Scale Separate Effects Tests

Howard, R. C., et al., “PWR FLECHT SEASET Steam Generator Separate Effects Task
Data Report,” NUREG/CR-1366, (1980).

Howard, R. C., and Hochreiter, L. E., et al., “PWR FLECHT SEASET Steam Generator
Separate Effects Task Data Analysis and Evaluation Report,” NUREG/CR-1534, (1982).

Additional SG Heat Transfer Tests for SBLOCA Qualification

Klaus Kochshkamper, “Validation of the Thermal-Hydraulic Computer Code S-RELAP5
for Performing Loss-of-Coolant Accident Analysis (LOCA) in Pressurized Water
Reactors (PWRs),” Nuclear Society of Slovenia, 2nd Regional Meeting: Nuclear Energy
in Central Europe, 11-14 September 1995. (LOFT L2-5, PKL III B.2 and BETHSY 6.2)



U.S. Evolutionary Power Reactor Mailing List

cc:

Mr. David Lochbaum, Nuclear Safety
Engineer
Union of Concerned Scientists
1707 H Street, NW., Suite 600
Washington, DC  20006-3919

Mr. Paul Gunter
Nuclear Information & Resource Service
1424 16th Street, NW, Suite 404
Washington, DC  20036

Mr. James Riccio
Greenpeace
702 H Street, Suite 300
Washington, DC  20001

Mr. Adrian Heymer
Nuclear Energy Institute
Suite 400
1776 I Street, NW
Washington, DC  20006-3708

Mr. Paul Leventhal
Nuclear Control Institute
1000 Connecticut Avenue, NW
Suite 410
Washington, DC  20036

Mr. Brendan Hoffman
Research Associate on Nuclear Energy
 and Environmental Program
215 Pennsylvania Avenue, SE
Washington, DC  20003

Ms. Sandra Sloan
Areva NP, Inc.
3315 Old Forest Road
P.O. Box 10935
Lynchburg, VA  24506-0935

Mr. Jay M. Gutierrez
Morgan, Lewis & Bockius, LLP
1111 Pennsylvania Avenue, NW
Washington, DC  20004

Mr. Charles Brinkman, Director
Washington Operations
Westinghouse Electric Company
12300 Twinbrook Parkway, Suite 330
Rockville, MD  20852

Mr. Glenn H. Archinoff
AECL Technologies
481 North Frederick Avenue
Suite 405
Gaithersburg, MD  20877

Mr. Gary Wright, Manager
Office of Nuclear Facility Safety
Illinois Department of Nuclear Safety
1035 Outer Park Drive
Springfield, IL  62704

Mr. Ronald P. Vijuk
Manager of Passive Plant Engineering
AP1000 Project
Westinghouse Electric Company
P. O. Box 355
Pittsburgh, PA  15230-0355

Mr. Ed Wallace, General Manager
Projects
PBMR Pty LTD
PO Box 9396
Centurion 0046
Republic of South Africa

Mr. Russell Bell
Nuclear Energy Institute
Suite 400
1776 I Street, NW
Washington, DC  20006-3708

Mr. Robert E. Sweeney
IBEX ESI
4641 Montgomery Avenue
Suite 350
Bethesda, MD  20814



- 2 -

E-Mail:
tom.miller@hq.doe.gov
tom.miller@ nuclear.energy.gov
sandra.sloan@areva.com
sfrantz@morganlewis.com
ksutton@morganlewis.com
jgutierrez@morganlewis.com
mwetterhahn@winston.com
gcesare@enercon.com
erg-xl@cox.com
whorin@winston.com
steven.hucik@ge.com
david.hinds@ge.com
patriciaL.campbell@ge.com
bob.brown@ge.com
chris.maslak@ge.com
mark.beaumont@wsms.com
James1.Beard@ge.com 
george.stramback@gene.ge.com
david.lewis@pillsburylaw.com
paul.gaukler@pillsburylaw.com
john.o'neill@pillsburylaw.com
matias.travieso-diaz@pillsburylaw.com
maria.webb@pillsburylaw.com
roberta.swain@ge.com
junichi_uchiyama@mhi.co.jp



<<
  /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 /Warning
  /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 150
  /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 150
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /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 reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


