
 
 
 

February 29, 2008 
 
 
LICENSEE: Union Electric Company  
 
FACILITY: Callaway Plant, Unit 1 
 
SUBJECT: MEETING WITH REPRESENTATIVES OF UNION ELECTRIC COMPANY FOR 

THE CALLAWAY PLANT, UNIT 1 (TAC NOS. MD6792 AND MD7252) 
 
 
A meeting was held on Wednesday, January 23, 2008, between the Nuclear Regulatory 
Commission (NRC) staff and the licensee for the Callaway Plant, Unit 1 (Callaway).  The 
meeting was held at the request of the licensee to address the licensee's relief request (RR) to 
use plastic pipe in the safety-related essential service water (ESW) system.  The buried ESW 
steel piping would be replaced by high density polyethylene (HDPE) piping in the upcoming fall 
2008 outage, and the licensee submitted its RR I3R-10 with respect to paragraph IWA-4221(b) 
in Section XI of the American Society of Mechanical Engineers Boiler and Pressure Vessel 
Code (ASME Code) in its letter dated August 30, 2007 (Agencywide Documents Access and 
Management System (ADAMS) Accession No. ML072550488).  The notice for the meeting was 
issued on January 8, 2008 (ADAMS Accession No. ML080040023). 
 
The licensee also submitted a license amendment request (LAR) to extend the completion time 
(CT) for an inoperable ESW train and diesel generator (DG), in Technical Specification (TS) 
3.7.8, "Essential Service Water System (ESW)," and TS 3.8.1, "AC [Alternating Current] 
Sources," to allow for the time needed to replace portions of the ESW system underground 
piping with the HDPE piping.  This replacement of piping would be done one ESW train at a 
time for the two trains of ESW. 
 
In its application, the licensee stated that the replacement of the current ESW steel piping with 
HDPE piping is an overall benefit to plant safety since the polyethylene (PE) piping is more 
resistant to fouling and microbiologically-induced corrosion (MIC).  There has been a history of 
significant fouling and MIC in the ESW piping at Callaway.  This replacement with PE piping 
would ensure improved long-term reliability of the ESW system and reduced fouling and MIC.  
At this time, the licensee intends to replace the ESW steel piping with piping made of HDPE. 
 
The purpose of the meeting was to ensure that the NRC staff understands the RR and the 
licensee understands what additional information may be needed for the NRC staff to complete 
its review of the licensee’s application.  Enclosure 1 is the list of attendees.  Enclosure 2 is the 
NRC staff handout with five questions on RR I3R-10.  Enclosure 3 is the handout from the 
licensee.  The agenda for the meeting, which is Slide 2 of Enclosure 3, was the following: 
 

• Introductions 
• Overview of ESW piping replacement 
• Licensee's relief request 
• Scope of work and schedule in fall 2008 outage 



 - 2 -

• One-time extension of CT in TS 3.7.8 and TS 3.8.1 
• Comments, Questions, and Discussion 

 
To meet its obligation under the Commission's policy statement on "Enhancing Public 
Participation in NRC meetings," in Federal Register notice 67 FR 36920, dated May 28, 2002, 
the public was allowed to ask questions of the NRC staff at the close of the meeting. 
 
Through the slides in Enclosure  3, the licensee presented an overview of the proposed ESW 
piping replacement and the importance of the NRC staff timely review of (1) RR I3R-10 and (2) 
the one-time extension of the CT for an inoperable ESW train and the associated emergency 
DG.  This work would be done in the upcoming fall 2008 refueling outage where one ESW train 
at a time would be taken out-of-service for the pipe replacement.  The work on both ESW trains 
would be completed in the fall outage. 
 
The background for why the licensee is proposing to replace the buried ESW steel piping with 
plastic piping is on Slides 4 and 5 of Enclosure 3.  Pictures of the existing buried piping are on 
Slide 5.  An overview of the piping replacement plan is on Slide 7.  The basis for the choice of 
the HDPE piping is on Slides 9 and 10.  The licensee explained its RR I3R-10 on Slides 11 
through 14. 
 
The licensee explained that the ESW pipe replacement involved work while the ESW system 
would be in-service and work when each ESW train would be separately taken out-of-service.  
The details are in Slide 15 of Enclosure 3.  Not all of the work is during the fall 2008 outage.  
The schedule to do the work is on Slide 16. 
 
Slides 17 through 19 addressed the licensee's request to extend the completion time in the TS 
for an inoperable ESW train, the train taken out-of-service to do the pipe replacement.  There 
was no NRC staff involved in the review of the licensee's application for the extended CT dated 
October 31, 2007 (ADAMS Accession No. ML073100488).  Prior to the meeting, questions from 
the PRA licensing branch (APLA) were forwarded to the licensee in an email dated January 16, 
2008.  These questions, although not discussed in this meeting, are given in Enclosure 2. 
 
In the discussion on RR I3R-10, the NRC staff stated that its review would focus on the 
soundness of the proposed HDPE material for the replacement piping, the procedure for 
forming the complete piping from the individual HDPE pipe sections, and the testing and 
surveillance on the HDPE piping.  The testing would be related to the decision of whether the 
formed plastic pipe is sufficiently sound for service and the surveillance is on future checks of 
the piping that it remains sound.  The NRC concern is that, while steel piping would leak before 
a break in the piping, the plastic pipe may not do this so that there would be no indication of 
degradation of the plastic pipe before it fails in a safety-related system.  After the NRC staff and 
the licensee completed the discussion on RR I3R-10, the meeting was ended.  The NRC staff 
stated that it expected to complete the Piping and NDE Branch’s questions within a month.  The 
Mechanical and Civil Engineering Branch’s questions are in Enclosure 2. 
 
One member of the public was in attendance.  The person was given the opportunity to ask 
questions of the NRC staff, but the person had no questions.  During the meeting, a Public 
Meeting Feedback form was given to the person.  Any comments received in the future on this 
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meeting will be forwarded to the NRR Senior Communications Analyst, who will forward then to 
the Office of the Executive Director for Operations. 
 
Direct any inquiries about this meeting to me at 301-415-1307, or by electronic mail to 
jnd@nrc.gov. 

 
 
/RA/ 
 
Jack Donohew, Senior Project Manager 
Plant Licensing Branch IV 
Division of Operating Reactor Licensing 
Office of Nuclear Reactor Regulation 

 
Docket No. 50-483 
 
Enclosures: 1.  List of Attendees at Meeting 
  2.  NRC Staff’s Handout 
  3.  Licensee's Handout 
 
cc w/encls:  See next page 
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Callaway Plant, Unit 1        (11/26/2007) 
 
cc: 
John O’Neill, Esq. 
Pillsbury Winthrop Shaw Pittman LLP 
2300 N. Street, N.W. 
Washington, D.C.  20037 
 
Mr. Tom Elwood, Supervising Engineer 
Regulatory Affairs and Licensing 
AmerenUE 
P.O. Box 620 
Fulton, MO  65251 
 
Mr. Les H. Kanuckel, Manager 
Quality Assurance 
AmerenUE 
P.O. Box 620 
Fulton, MO  65251 
 
Mr. Luke Graessle, Manager 
Regulatory Affairs 
AmerenUE 
P.O. Box 620 
Fulton, MO  65251 
 
Mr. Scott Maglio 
Assistant Manager, Regulatory Affairs  
AmerenUE 
P.O. Box 620 
Fulton, MO  65251 
 
U.S. Nuclear Regulatory Commission 
Resident Inspector Office 
8201 NRC Road 
Steedman, MO  65077-1302 
 
Missouri Public Service Commission 
Governor Office Building 
200 Madison Street 
P.O. Box 360 
Jefferson City, MO  65102-0360 
 
Regional Administrator, Region IV 
U.S. Nuclear Regulatory Commission 
611 Ryan Plaza Drive, Suite 400 
Arlington, TX  76011-4005 
 
Mr. H. Floyd Gilzow 
Deputy Director for Policy 
Department of Natural Resources 
P.O. Box 176 
Jefferson City, MO  65102-0176 
 
Mr. Rick A. Muench, President and CEO 
Wolf Creek Nuclear Operating Corporation 
P.O. Box 411 
Burlington, KA  66839 
 

Certrec Corporation 
4200 South Hulen, Suite 422 
Fort Worth, TX  76109 
 
Technical Services Branch Chief 
FEMA Region VII 
2323 Grand Boulevard, Suite 900 
Kansas City, MO  64108-2670 
 
Kathleen Logan Smith, Executive Director and 
Kay Drey, Representative, Board of Directors  
Missouri Coalition for the Environment 
6267 Delmar Blvd., Suite 2E 
St. Louis, City, MO  63130 
 
Mr. Lee Fritz, Presiding Commissioner 
Callaway County Courthouse 
10 East Fifth Street 
Fulton, MO  65251 
 
Mr. Keith G. Henke, Planner III 
Division of Community and Public Health 
Office of Emergency Coordination 
Missouri Department of Health and 
 Senior Services 
930 Wildwood Drive 
P.O. Box 570 
Jefferson City, MO 65102 
 
Mr. Scott Clardy, Director 
Section for Environmental Public Health 
Missouri Department of Health and 
 Senior Services 
930 Wildwood Drive 
P.O. Box 570 
Jefferson City, MO 65102 
 
Director, Missouri State Emergency 
  Management Agency 
P.O. Box 116 
Jefferson City, MO  65102-0116 
 
Mr. Charles D. Naslund 
Senior Vice President & Chief Nuclear Officer 
Union Electric Company 
P.O. Box 620 
Fulton, MO  65251



LIST OF ATTENDEES AT MEETING OF JANUARY 23, 2008 
 

WITH UNION ELECTRIC COMPANY (AMEREN UE) 
 
 
          NAME                AFFILIATION       
 
NRC:   J. Donohew    NRC/NRR/LPLIV 
   T. Chan    NRC/NRR/CPNB 
   D. Naujock    NRC/NRR/CPNB 
   C. Basavaraju    NRC/NRR/EMCB 
   T. Sullivan    NRC/NRR/DCI 
   M. Thadani    NRC/NRR/LPLIV 
   C. Ng     NRC/NRO/DE 
 
Licensee:  S. Maglio    Ameren UE (UEC) 
   B. Yates    Ameren UE (UEC) 
   L. Graessle    Ameren UE (UEC) 
   S. Abel     Ameren UE (UEC) 
   M. Brandes    Ameren UE (UEC) 
 
Licensee:  F. Schaaf    SRC - Callaway 
(contractors)  J. McLean    Sargent & Lundy 
   T. Musto    Sargent & Lundy 
   K. Connelly    Scientech 
 
Public:   M. Golliet    WEC 
 
 
 
 
 
Where:  CPNB =  Piping and NDE [non-destructive examination] Branch 
  DCI =  Division of Component Integrity 
  DE =  Division of Engineering 
  EMCB =  Mechanical and Civil Engineering Branch 
  EPRI =  Electric Power Research Institute 
  LPLXX =  Plant Licensing Branch XX 
  NRC =  Nuclear Regulatory Commission 
  NRO =  Office of New Reactors 
  NRR =  Office of Nuclear Reactor Regulation 
  UEC =  Union Electric Company (or Ameren UE, a trade name) 
  WEC =  Westinghouse Electric Company 
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NRC STAFF'S HANDOUT FOR JANUARY 23, 2008, MEETING 
 
The following request for additional information was handed to the licensee as part of the 
January 23, 2008, meeting.  These questions on Relief Request I3R-10 are from the Mechanical 
and Civil Engineering Branch (EMCB). 
 
 

REQUEST FOR ADDITIONAL INFORMATION (RAI) REGARDING 

CALLAWAY PLANT UNIT 1 RELIEF REQUEST 

FOR REPLACEMENT OF CLASS 3 BURIED STEEL PIPING 

IN ESW SYSTEM WITH POLYETHYLENE PIPING 

 
In its application dated August 30, 2007 (Agencywide Documents Access and Management 
System (ADAMS) Accession No. ML072550488), Union Electric Company (Ameren UE) 
submitted Relief Request (RR) I3R-10 for the replacement of Class 3 buried steel piping in the 
safety-related essential service water system (ESW) system with polyethylene (PE) piping at the 
Callaway Plant (Callaway).  Ameren UE stated that the construction code of record for buried 
ASME class 3 piping is American Society of Mechanical Engineers Boiler and Pressure Vessel 
Code (i.e., ASME Code), Section III, Division 1, subsection ND, 1974 edition through summer 
1975 addenda.  As the construction code and later editions and addenda do not provide rules 
for the design, fabrication, installation, examination, and testing of piping constructed using PE 
[polyethylene] material, RR I3R-10 must be approved for the use of PE piping in a safety-related 
system.  In RR I3R-10, Ameren UE proposed to use the provisions of ASME Code Case N-755 
for the ESW piping replacement effort. 
 
The following additional information is requested as it was not included in RR I3R-10, as 
submitted in the application: 
 

1. Ameren UE indicated that PE material with a cell classification of 445574C will be 
utilized.  This PE material has a higher tensile strength than 445474C PE 
material specified in the code case.  Provide the mechanical properties of the 
445574C PE material. 

 
2. Ameren UE indicated that mitered elbows of less than 90 degrees (i.e., 45 and 

22.5 degree) and less than 3 [three] joints may be utilized, while the code case 
specifies three or five-joint mitered elbows.  Address if any test data is available 
and what stress intensification factor values will be used for mitered joints with 
less than three joints. 

 
3. The relief request did not include the piping diameter (Do), wall thickness (t), and 

dimension ratio (DR) values.  Provide this information for the PE pipe sizes 
proposed for use at Callaway. 
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4. Provide a complete stress analysis calculation package of one buried ESW 
piping system containing detailed evaluations showing structural integrity, stress 
margins, and factors of safety.  

 
5. Ameren UE stated that the PE piping will be subjected to pressures and 

temperatures as high as 165 psig [pounds per square inch gauge], and 180 oF 
[degrees Fahrenheit], which exceed the limitations provided in ASME Code Case 
N-755. The material properties will be determined by material testing. 

 
a. Provide the material test data for the 445574C PE material for 

temperatures up to 180 oF. 
 

b. Provide structural integrity evaluations performed for the high pressure, 
high temperature applications of the PE piping showing stress margins, 
and factors of safety. 

 
Note:  There are several editorial changes between what was handed out to the licensee at the 
meeting and what is stated above. 
 
 
Below are RAI questions from the PRA licensing branch (APLA) that were forwarded to 
Ameren UE in an email dated January 16, 2008, as part of the NRC staff's preparation for this 
meeting.  These questions were based on APLA's review of the licensee's application dated 
October 31, 2007 (ADAMS Accession No. ML073100488).  Although the following set of RAI 
questions were not discussed during the meeting, these questions were sent to the licensee in 
preparation for the meeting in the case that the APLA reviewer may need to explain these 
questions to the licensee.  This was not needed in the meeting, and the following questions 
were not handed out for discussion: 
 
 

REQUEST FOR ADDITIONAL INFORMATION RELATED TO AN AMENDMENT TO REVISE 

TECHNICAL SPECIFICATIONS FOR ESSENTIAL SERVICE WATER 

CALLAWAY PLANT 

DOCKET NO. 50-483 

TAC NO. MD7252 

 
The questions given below are based on the NRC staff's review of the license amendment 
request (LAR) submitted on October 31, 2007 (ULNRC-05445), by the Union Electric Company 
(the licensee) for the Callaway Plant.  This LAR proposes changes to the Callaway Technical 
Specifications (TSs). 
 

1. The licensee identified that five open significant (level A or B facts and 
observations (F&Os)) from its industry peer review are not yet resolved and 
incorporated into the Callaway probabilistic risk assessment (PRA) model used 
to support this application, and similarly that none of the gap items identified by 
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the Scientech peer review are yet resolved.  The licensee stated that none of the 
open F&Os would have a direct impact on the PRA insights developed for this 
application, and further that it did not believe that the gap analysis findings 
invalidate the PRA insights developed to support this license amendment 
request.  The licensee is requested to provide additional details and justify its 
technical basis that these open, unresolved issues have an insignificant impact 
on the risk analyses supporting this amendment request. 

 
2. The licensee is requested to confirm that there are no (1) current outstanding 

plant changes (i.e., modifications or changes to operating procedures) or 
(2) planned changes which would be implemented prior to the expiration date of 
the temporary change, which would impact the PRA model.  If such changes 
exist, the licensee is requested to identify such changes and provide its technical 
basis that the change(s) have an insignificant impact on the risk analyses 
supporting this amendment request. 

 
3. The licensee is requested to identify and justify truncation levels used to 

generate the risk results in support of this application in accordance with NRC 
Regulatory Guide (RG) 1.177, Section 2.3.3.4. 

 
4. The licensee identifies that internal flooding, internal fires, seismic events, and 

other external events are not in the scope of its PRA models and risk analyses.  
No disposition of these risk sources has been provided to address the potential 
risk exposure when one essential service water (ESW) header is unavailable 
under the proposed TS change.  The licensee is requested to provide an 
appropriate technical basis, supported by qualitative and/or quantitative risk 
insights, to support a conclusion that the risk impact from these unmodeled 
events is insignificant, or to provide appropriate effective compensatory 
measures to mitigate that risk during the ESW train outage. 

 
5. The licensee is requested to address sources of uncertainty in the PRA 

calculations in support of this application, specifically the following:   
 

a. Whether the reported values of the risk metrics are point estimates of the 
mean or mean values calculated by propagating uncertainties in the data; 

 
b. Important assumptions in the PRA models relevant to this application, 

such as ESW success criteria, loss-of-offsite power frequency and 
recovery, reactor coolant pump seal LOCA [loss-of-coolant accident] 
modeling, credit for equipment repair and recovery, and other important 
assumptions based on the licensee’s review of the risk results and 
insights. 

 
c. How potential parametric and/or model uncertainties have been 

accounted for in the calculations, and how they impact the conclusions. 
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6. In the tier 2 evaluation of the proposed TS change, the licensee states that credit 
is taken in the PRA calculations for certain tier 2 restrictions, specifically the 
following: 

 
a. No PRA-modeled equipment other than the affected ESW train will be 

voluntarily removed from service;  
 
b. No work will be performed in the Callaway switchyard; and 
 
c. The extended CT will not be entered if inclement weather is forecast.  

 
The licensee is requested to more specifically identify how the PRA model and/or 
results were modified to quantitatively account for these commitments.  The 
licensee should specifically address the following: 

 
• How unplanned unavailability of PRA-modeled equipment is accounted 

for in the risk calculations; 
 
• How the frequency of a loss-of-offsite power event has been adjusted; 

 
• How the probability of recovery of offsite power after loss has been 

adjusted; and 
 

• How “inclement weather” is defined and what initiating event frequencies 
or other PRA model probabilities have been adjusted. 

 
7. The licensee has identified that the normal service water system will be aligned 

for the majority of the time of the extended CT, and that the risk analyses do not 
credit this alternate cooling capability.  The impact on CDF [core damage 
frequency] and LERF [large early release frequency] had also been quantified in 
a sensitivity study, and would reduce the risk impact by about 40% for CDF and 
70% for LERF.  The NRC staff would expect that the majority of the risk impact 
for a loss of one ESW train would be due to loss-of-offsite power initiating events, 
for which the normal service water system is identified as unavailable since it is 
not powered from a vital bus.  Therefore, this significant reduction in risk due to 
the normal service water system is not fully understood as follows and should be 
addressed. 

 
a. Since the risk impact is above the RG 1.777 criteria, why is no credit 

taken for the normal service water system? 
 
b. The licensee is requested to describe the dominant accident sequences 

which contribute to the increase in risk during the extended CT, and the 
mitigative effect of the availability of the normal service water system on 
these sequences and cutsets.  A brief description of the normal service 
water system configuration, support systems, and operation would also 
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assist the NRC staff in understanding the relative importance of this tier 2 
compensatory measure. 

 
8. The licensee has included a regulatory commitment in its application to 

implement the proposed TS changes prior to December 31, 2008.  Also, the 
licensee has proposed that the one-time TS change to extend the ESW CT in the 
TSs will expire on that same date.  Since the amendment must be implemented 
prior to its use, the licensee must implement the amendment at least 14 days 
before December 31, 2008, to be able to use the full 14 days for the ESW CT.  
The extended CT can not be used after December 31, 2008.  The licensee is 
requested to address this apparent inconsistency between the regulatory 
commitment and the proposed extended CT. 

 



LICENSEE'S HANDOUT FOR JANUARY 23, 2008, MEETING 
 

ADAMS* ACCESSION NO. ML080250405 
 
 
The licensee's handout is 20 slides used in its presentation to the NRC staff in the meeting.  
This handout included two pages (i.e., pages 3 and 8 of 20) that contained schematics of the 
underground essential service water piping and the routing of the replacement plastic piping.  
Ameren UE considered the two schematics as providing sensitive information about a safety-
related system important to the safe shutdown of the plant during an accident.  As such, the 
licensee handed out the schematics for the discussion in the meeting and collected the 
schematics toward the end of the meeting.  The two pages in the handout have the statement 
"withheld" below the titles on the two pages.  The NRC staff had no disagreement with this. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Agencywide Documents Access and Management System. 

ENCLOSURE 3



<<
  /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


