
 
 

May 19, 2011 
 

 
Dr. Robert Dimeo, Director 
NIST Center for Neutron Research 
National Institute of Standards and Technology 
U.S. Department of Commerce 
100 Bureau Drive, Mail Stop 8561 
Gaithersburg, MD  20899-8561 
 
SUBJECT: NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY - NRC  
 NON-ROUTINE INSPECTION REPORT NO. 50-184/2011-203 
 
Dear Dr. Dimeo: 
 
On April 18-20, 2011, the U. S. Nuclear Regulatory Commission (NRC, the Commission) 
conducted a non-routine, announced inspection at the National Institute of Standards and 
Technology Center for Neutron Research facility (Inspection Report No. 50-184/2011-203).  The 
enclosed report documents the inspection results, which were discussed on April 20, 2011, with 
you and members of your staff. 
 
This inspection examined activities conducted under your license as they relate to safety and 
compliance with the Commission’s rules and regulations and with the conditions of your license.  
The inspector closely observed various activities in progress, interviewed personnel, and 
reviewed a few selected procedures and representative records,.  Based on the results of this 
inspection, no findings of significance were identified.  No response to this letter is required. 
 
In accordance with Title 10 of the Code of Federal Regulations Section 2.390, “Public 
inspections, exemptions, and requests for withholding,” a copy of this letter, its enclosure, and 
your response (if any) will be available electronically for public inspection in the NRC Public 
Document Room or from the NRC’s document system (Agencywide Document Access and 
Management System (ADAMS)).  ADAMS is accessible from the NRC Web site at 
http://www.nrc.gov/reading-rm/adams.html (the Public Electronic Reading Room). 
 
Should you have any questions concerning this inspection, please contact Craig Bassett at 
(301) 466-4495 or by electronic mail at Craig.Bassett@nrc.gov. 
 

 
Sincerely, 

      /RA/ 
       

Johnny H. Eads, Jr., Chief 
Research and Test Reactors Oversight Branch  
Division of Policy and Rulemaking 
Office of Nuclear Reactor Regulation 
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EXECUTIVE SUMMARY 
 

National Institute of Standards and Technology 
National Bureau of Standards Reactor 

NRC Inspection Report No. 50-184/2011-203 
 
The primary focus of this non-routine, announced inspection was the onsite observation of 
selected crew activities at the National Institute of Standards and Technology (NIST, the 
licensee’s) Class I twenty Megawatt (20MW) test reactor (commonly known as the National 
Bureau of Standards Reactor (NBSR)).  The inspection consisted of observation and/or 
discussion of the licensee’s safety program related to outage and maintenance activities 
including:  1) organization and staffing; 2) design change function; 3) outage and maintenance 
work; 4) fuel handling and movement; and, 5) radiation protection.  The licensee's safety 
program during these non-routine activities was acceptably directed toward the protection of 
public health and safety, and in compliance with NRC requirements.  No violations or deviations 
were identified. 
 
Organizational Functions and Staffing 
 
● The organizational structure was consistent with Technical Specification Section 6.1 

requirements. 
 
● The operations staffing levels for the outage appeared to be adequate for the level of 

activities that had been planned. 
 
● Health physics staffing for the outage was to augmented as needed. 
 
● Other groups at NIST were using their on-site personnel and contractors to assist them 

in completing various tasks during the outage. 
 
 
Design Change Functions 
 
● The design change program being implemented at the facility satisfied the U. S. Nuclear 

Regulatory Commission (NRC) requirements.   
 
Outage and Maintenance Activities 
 
● Shift turnovers and operator cognizance of facility conditions were acceptable. 
 
● Outage activities were being coordinated through daily Outage Status meetings and 

weekly Outage Planning/Status meetings. 
 
Fuel Handling 
 
● Fuel movement was accomplished in accordance with Technical Specification and 

procedural requirements. 
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Radiation Protection 
 
● Surveys were completed and documented. 
 
● Postings and notices met regulatory requirements.  
 
● Staff personnel were wearing the appropriate personal protective clothing and dosimetry 

as required. 
 
● Proper control was being maintained over the various outage activities. 



REPORT DETAILS 
 
Summary of Facility Status 
 
The National Institute of Standards and Technology (NIST, the licensee) NIST Center for 
Neutron Research (NCNR) reactor, a 20-megawatt test reactor commonly known as the 
National Bureau of Standards Reactor (NBSR), entered into an extensive outage and 
maintenance period on April 3, 2011.  The outage is expected to last about 12 months.  During 
the inspection, the reactor was shutdown and being defueled so that various system and facility 
upgrades and improvements could be completed. 
 
1. Organizational Functions and Staffing 
 

a.  Inspection Scope (Inspection Procedure [IP] 69006) 
 

To verify that the licensee was complying with the requirements specified in 
Section 6.1, “Organization,” of the NBSR Technical Specifications (TS), 
designated as Appendix A of the NBSR Renewed Facility Operating License, 
dated July 2, 2009, the inspector reviewed selected aspects of the following: 

 
• NBSR Console Logbook Number (No.) 139 
• Current NBSR and NCNR organization and staffing 
• Management and staff responsibilities outlined in the TS 
• NBSR Administrative Rules (AR) 1.0, “Responsibilities of Operations 

Personnel,” issued July 30, 2009 
• NBSR AR 2.0, “Personnel Requirements,” issued July 30, 2009 

 
b.  Observations and Findings 

 
Through discussions with licensee personnel and review of pertinent documents, 
the inspector determined that the licensee’s organizational structure had not 
changed since the last U. S. Nuclear Regulatory Commission (NRC) inspection 
(refer to NRC Inspection Report No. 50-184/2010-202).  As a result, the 
organizational structure remained consistent with the requirements of TS 
Section 6.1 and Figure 6.1. 

 
In discussing staffing for the outage with management personnel, the inspector 
noted that the licensee planned to maintain continuous (three shift) staffing at the 
reactor facility throughout the outage.  The swing-shift and mid-shift staffing 
would be limited and those personnel would be assigned a reduced amount of 
work.  This provided an adequate number of operators for the level of day-shift 
activity expected at the facility.  It was also noted that the Health Physics (HP) 
group had anticipated staffing needs throughout the outage and separate Health 
Physicists and/or HP Technicians had been assigned to review and cover 
specific jobs and work evolutions that were to take place during the outage.  This 
appeared to be an appropriate allocation of resources during this period. 

 
The inspector asked the licensee about periods of time when additional HP 
coverage might needed because of the amount of ongoing work or when 
radiologically challenging tasks were in progress.  The licensee indicated that 
arrangements were being formalized with the NIST campus Radiation Safety 
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Officer to reassign HP personnel from other areas at NIST to the NCNR on a 
short term basis as needed.  This appeared to be an adequate solution to the 
possible problem. 

 
Other groups had also anticipated personnel needs during the outage and 
contractor personnel had been hired to assist with specific tasks.  This ensured 
that the various jobs that were planned to be completed during the outage would 
be accomplished as scheduled. 

 
c. Conclusion 

 
The organizational structure was consistent with TS Section 6.1 requirements.  
The operations and augmented health physics staffing levels for the outage 
appeared to be adequate for the planned level of activities.  Other groups were 
using their on-site personnel and/or had hired contractors to assist them in 
completing various tasks during the outage. 

 
2.  Design Change Functions 
 

a. Inspection Scope (IP 69007) 
 

The inspector reviewed the following to ensure that the requirements of Title 10 
of Code of Federal Regulations (10 CFR) Section 50.59, were being 
implemented effectively: 

 
• NBSR Procedure No. NBSR-0007-DOC-04, “Engineering Manual,” Rev. 4 

dated June 2009 
• NBSR Procedure No. NCNR-1000-DOC-00, “Engineering Change 

Control for NBSR Reactor Operations and Engineering, NCNR,” dated 
July 10, 2007 

• NBSR Procedure No. NBSR-0001-DOC-03, “NBSR Reactor Engineering 
Document Control Plan,” Rev. 3 dated May 11, 2009 

• NBSR Engineering Change Request (ECR) No. 559, “NBSR Thermal 
Shield Cooling System Upgrades:  Moving Coolant by Vacuum,” Level II 
review, approval dated April 28, 2009 

• NBSR Engineering Change Notice (ECN) No. 559, “NBSR Thermal 
Shield Cooling System Upgrades:  Moving Coolant by Vacuum,” Major 
ECN – Level II review, NCNR Director approval dated December 8, 2010 

• NBSR ECR No. 583, “Pool Coating,” Level I review, approval dated 
April 22, 2010 

• NBSR ECN No. 583, “Pool Coating,” Minor ECN – Level I review, 
approval dated March 18, 2011 

 
b.  Observations and Findings 

 
The inspector met with the Quality Assurance Engineer who managed the 
engineering change process.  The inspector reviewed selected requests for 
changes to the facility and/or equipment that had been proposed for the outage.  
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The change requests were designated as “Minor Engineering Change Requests 
(ECRs)” or “Major ECRs” and numbered sequentially during the year.  Each ECR 
documented what was proposed to be changed, the facility drawings that would 
need to be changed, the procedures that would require revision, and any tests or 
measurements that would need to be completed following the change.   

 
Once an ECR was approved, an “Engineering Change Notice (ECN)” was 
developed to implement the ECR.  Each ECN also contained sections detailing 
the design description, safety considerations and analysis, a safety evaluation, 
and 10 CFR 50.59 screening criteria results.  Minor ECRs were required to be 
reviewed and approved by the Chief, Reactor Operations and the Chief, Reactor 
Engineering.  Major ECRs were to be reviewed by various groups including 
Reactor Operations, Electrical Engineering, Mechanical Engineering, Health 
Physics, and the SEC, and were approved by the Chief, Reactor Operations and 
Engineering and the Director, NCNR. 
 
The ECRs reviewed by the inspector had been properly prepared and reviewed.  
The ECNs reviewed by the inspector demonstrated that the anticipated changes 
were acceptably documented and reviewed in accordance with the TS and the 
licensee’s guidelines and that the work and the required document revisions 
were scheduled to be completed as stipulated.  It was noted that all such 
changes were being tracked to completion by the licensee.  None of the changes 
reviewed by the inspector met any of the criteria of 10 CFR 50.59(c)(2). 

 
c. Conclusion 

 
The design change program being implemented by the licensee satisfied NRC 
requirements. 

 
3. Outage and Maintenance Activities 
 

a. Inspection Scope (IP 69006 and 69012) 
 

To ensure that maintenance activities were being completed and to determine 
that surveillance activities and calibrations were being completed as required by 
TS Section 4, the inspector reviewed selected aspects of:  

 
• NBSR Console Logbook No. 139 
• NBSR Reactor Shift Supervisor Logbook No. 37 
• Shift Supervisors Instructions and Special Log sheets 
• Reactor Technical Specification Log Book, Volume 2 
• NBSR AR 1.0, “Responsibilities of Operations Personnel,” issued July 30, 

2009 
• NBSR AR 2.0, “Personnel Requirements,” issued July 30, 2009 
• NBSR Operating Instruction (OI) 6.1, “Fueling and Defueling Procedures”, 

most recent issue dated February 5, 2010, with Pen and Ink changes 
made March 2, 2011 

 
b. Observations and Findings 



 - 4 - 
 
 

(1) Outage and Maintenance Activities 
 

A review of outage Gantt charts and various logbooks and specific 
instructions indicated that activities being conducted were generally on 
schedule and proceeding as planned.  Outage and maintenance activities 
were being tracked and overseen by personnel assigned to cover each 
task.  Many of the jobs to be completed during the outage have been in 
the planning stages for many months, or in some cases for several years, 
prior to the outage 

 
(2) Outage Oversight and Shift Turnover Activities 

 
The operating logs and records were clear and provided an indication of 
ongoing activities.  The logs and records demonstrated that shift staffing 
was as required by TS.  Through direct observations the inspector verified 
that shift turnover briefings were held during each shift change and that 
activities of the previous shift were discussed in detail.  The records kept 
and the briefings that were given ensured that the operators were aware 
of the conditions in the facility and the status of equipment. 

 
In addition, on Monday and Tuesday, the inspector attended the daily 
Outage Status Meeting held each afternoon at 3:00 p.m.  The briefings 
included persons from each of the various groups involved in the outage 
activities, as well as members of upper management.  The briefings 
ensured that all scheduled and contract work was coordinated and being 
tracked.  The meetings also provided a forum for scheduling conflicts or 
other problems to be brought up so that the issues could be resolved.  
Weekly Outage Planning/Status meetings were also being held.  Project 
managers were required to brief management on the current status of 
each project and indicate the progress that had been made toward the 
final goals of the outage. 

 
c. Conclusion 

 
Shift turnovers and operator cognizance of facility conditions were acceptable.  
The outage was being conducted according to a specific schedule.  Oversight 
functions were being acceptably completed. 

 
4.  Fuel Handling  
 

a. Inspection Scope (IP 69009) 
 

The inspector reviewed selected aspects of the following to verify that fuel 
movement and handling was being conducted as required by TS Sections 3.9 
and 5.3: 

 
• Pool Log No. 3 
• NBSR Console Logbook No. 139 



 - 5 - 
 

• Core Loading/Reloading Sheet No. 605 
• Core Loading, Offloading, and Reloading Verification and Sign-off sheets 
• NBSR AR 6.0, “Refueling Operations,” issued August 22, 2006 
• NBSR OI 6.1, “Fueling and Defueling Procedures”, most recent issue 

dated February 5, 2010, with Pen and Ink changes made March 2, 2011 
• NBSR OI 6.2, “Operation of the Fuel Transfer System,” most recent issue 

dated July 27, 2009 
 

b. Observations and Findings 
 

The inspector observed core unloading and fuel handling operations which were 
ongoing at the Reactor Top and in the Pool Storage room.  Operating 
Instructions 6.1 and 6.2 provided prescribed methods to move and handle fuel 
consistent with the provisions of the TS and the licensee safety analysis.  The 
inspector noted that the fuel unloading and handling was conducted in 
accordance with the established procedures.  Fuel was moved and controlled as 
required and the appropriate records were completed to document the fuel 
moves.  The inspector also reviewed records for the current fuel movements and 
found them to be complete and properly documented.   
 
The inspector observed and noted that the fuel movements were verified by 
various individuals (on the Reactor Top and at the Storage Pool) as required and 
that fuel elements were placed into the designated locations.  The Inspector also 
verified that fuel handling and monitoring equipment was operable and being 
used appropriately.  The inspector further verified that operations personnel were 
familiar with and knowledgeable of the procedural requirements that ensured 
criticality control and fuel integrity.  
 
It was noted that the fuel elements were not inspected following discharge from 
the core other than a verification of each element’s serial number.  The licensee 
indicated that the elements would be visually inspected (i.e., to ensure that the 
cooling channels were clear, etc.) prior to being reloaded into the core. 

 
c. Conclusion 

 
The licensee maintained and followed procedures which effectively implemented 
TS requirements for fuel handling. 

 
5. Radiation Protection 
 

a. Inspection Scope (IP 69012) 
 

The inspector reviewed the following to verify compliance with 10 CFR Part 20 
and the applicable licensee TS requirements and procedures:  

 
• NIST dosimetry reports for 2010 
• Radiation Work Permit (RWP) No. 1-11, “C-200 Reactor Top – 

Refueling,” issued January 25, 2011 
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• RWP No. 2-11, “C-004 Storage Pool – Transfer Fuel,” issued January 25, 
2011 

• Selected radiation and contamination survey records of the Reactor Top 
area and the Storage Pool area 

• Radiological signs and posting in the C-100 area, the Reactor Top area, 
and the Storage Pool area 

 
The inspector also toured the Process Room and observed the use of dosimetry 
and survey meters.  In addition, the inspector conducted a radiation survey using 
a licensee meter. 

 
b. Observations and Findings 

 
(1) Surveys 

 
Appropriate contamination and radiation surveys had been completed in 
the Reactor Top and Storage Pool areas by HP staff members.  No 
contamination had been detected in those areas.  Results of the surveys 
were documented on survey maps and posted at the entrances to the 
various areas surveyed so that the operators would be aware of the 
radiological conditions that existed therein. 

 
(2) Postings and Notices 

 
Copies of current notices to workers were posted in appropriate areas in 
the facility.  The copies of NRC Form-3 noted at the facility were the latest 
issue, as required by 10 CFR Part 19, and were posted in various areas 
throughout the facility such as on the main bulletin board and in main 
hallways.  The inspector determined that radiological signs, as well as the 
survey maps noted above, were typically posted at the entrances to 
controlled areas.  Other postings also showed the industrial hygiene 
hazards that were present in the areas as well. 

 
(3) Dosimetry Results and Personal Protective Clothing Usage 

 
The inspector observed the use of personal protective clothing (PCs) 
during the fuel handling operations.  Each individual involved was wearing 
the PCs required by the Radiation Work Permit (RWP) that had been 
generated for that activity.  It was also noted that each individual 
conducted an appropriate personal survey (or frisk) upon exiting a 
contaminated area. 

 
Through direct observation the inspector determined that dosimetry was 
acceptably used by facility personnel.  The inspector noted that the 
licensee’s dosimeters were supplied by Harshaw and were processed by 
the Navy at the National Naval Medical Center Hospital in Bethesda, 
Maryland.  An examination of the records for the calendar year 2010 
showed that all exposures were well within NRC limits.  No records were 
yet available for the first quarter of 2011. 
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An examination of the dosimetry results indicating radiological exposures 
at the facility for 2010 showed that over half of the facility personnel 
received occupational exposures of zero to only a few millirem above 
background.  The highest annual whole body exposure received by a 
single individual for 2010 was 444 mr Total Effective Dose Equivalent 
(TEDE).  The highest annual extremity exposure for 2010 was 4066 mr 
Skin Dose Equivalent (SDE). 

 
The facility also collected urine samples for Tritium (H-3) bioassay 
purposes.  The highest attributable dose in 2010 from H-3 was 51.4 mr 
Committed Effective Dose Equivalent (CEDE). 

 
The licensee indicated that they were not going to be tracking exposures 
specifically for the outage.  No data base or other mechanism had been 
established to monitor or track outage-related dose.  The only dose 
tracking that was to be done was by recording the dose received by each 
individual at the end of a work evolution as required by the applicable 
RWP.  This was accomplished by means of issuing each person working 
under the auspices of an RWP a Pocket Ion Chamber which could be 
read and the information recorded as required. 

 
(4) Facility Tours 

 
On various occasions during the inspection, the inspector toured the main 
floor of the Reactor Building, or C100 area, the Reactor Top and Control 
Room area, or C200 area, the Storage Pool and Process Room areas, 
the basement area, the existing Guide Hall area and the new Guide Hall 
which is currently under construction, as well as other support areas with 
licensee representatives.  Various outage activities were in progress in 
almost every area.  No unmarked radioactive material was noted and no 
other anomalies were noted.  The inspector noted that facility radioactive 
material storage areas were properly posted.  Radiation and High 
Radiation Areas were posted as required and properly controlled. 

 
c. Conclusion 

 
The inspector determined that the Radiation Protection Program, as implemented 
by the licensee, satisfied regulatory requirements because:  1) surveys were 
completed and documented acceptably to permit evaluation of the radiation 
hazards present; 2) postings met regulatory requirements; 3) personnel were 
wearing the proper personal protective clothing and dosimetry as required; and, 
4) proper control was being maintained over the various outage activities. 

 
7. Exit Interview 
 

The inspection scope and results were summarized on April 20, 2011, with members of 
licensee management.  The inspector described the areas inspected and discussed the 
inspection findings.  No dissenting comments were received from the licensee.  



PARTIAL LIST OF PERSONS CONTACTED 
 
Licensee 
 
P. Brand Chief, Reactor Engineering and Chair, Hazards Review Committee 
D. Brown Senior Health Physicist and Chair, Irradiation Subcommittee 
R. Dimeo Director, NIST Center for Neutron Research 
D. Flynn Reactor Supervisor/Senior Reactor Operator and Irradiation Coordinator 
D. Hughes Deputy Chief, Reactor Operations 
M. Middleton Cryogenic General Engineer and Member, Audit Subcommittee 
J. Moody Senior Reactor Operator 
W. Mueller Reactor Supervisor/Senior Reactor Operator 
T. Myers  Chief, Reactor Operations 
S. O’Kelly  Chief, Reactor Operations and Engineering 
W. Schuster Quality Assurance Program Manager and Member, Audit Subcommittee 
 
 

INSPECTION PROCEDURES USED 
 
IP 69006: Class 1 Research and Test Reactors Organization, Operations, and Maintenance 

Activities 
IP 69007: Class 1 Research and Test Reactors Review and Audit and Design Change 

Functions  
IP 69009: Class 1 Research and Test Reactors Fuel Movement 
IP 69012: Class 1 Research and Test Reactor Radiation Protection 
 
 

ITEMS OPENED, CLOSED, AND DISCUSSED 
 
Opened 
 
None 
 
Closed 
 
None 
 
 

LIST OF ACRONYMS USED 
 
10 CFR Title 10 of the Code of Federal Regulations  
ADAMS Agencywide Document Access Management System 
AR  Administrative Rules (procedures) 
ECN  Engineering Change Notice 
ECR  Engineering Change Request 
HP  Health Physics 
IP  Inspection Procedure 
IR  Inspection Report 
NBSR  National Bureau of Standards Reactor 
NCNR  NIST Center for Neutron Research 
NIST  National Institute of Standards and Technology 
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Nos.  Numbers 
NRC  Nuclear Regulatory Commission 
OI  Operating Instruction 
PCs  Personal Protective Clothing 
Rev.  Revision 
RWP  Radiation Work Permit 
TS  Technical Specification 
 
 
 



<<
  /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


