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1.  INTRODUCTION 

Since the beginning of the Marathon control rod product line, GEH has actively maintained a 
surveillance program consisting of visual inspections of Marathon control rods.  This is in 
accordance with the approved Safety Evaluation Report (SER) for the Marathon control rod 
(Ref. 1).  A summary of the status of this surveillance program (Ref. 5) was last forwarded to 
NRC via MFN 09-266, and was also provided to the BWR fleet.  This report updates Reference 
5, including:  

• New inspection results 

• A listing of planned inspections 

• A summary of the recently updated root cause analysis, part of which is a Marathon 
Post-Irradiation Examination (PIE) 

• A discussion of a design change to the original D/S lattice Marathon absorber tube 
design. 

• A discussion of new control rod designs. 

GEH will continue to provide updates of the Marathon control rod surveillance program on 
an annual basis, at minimum. 

2.  INSPECTION DATA 

Tables 1 and 2 contain a summary of [[          ]] visual inspections of Marathon control rods that 
GEH has performed or reviewed to date.   Since revision 1 of this report (Ref. 5), four 
additional inspections of high depletion, D/S lattice Marathon control rods have been 
performed.  The inspection of one of these four control rods revealed two minor crack 
indications.  These added inspections are noted in bold in Table 1.  

Control rods that have reached end of life, or near end of life are identified in Tables 1 and 2.  
For the purposes of this report, control rods are considered to be at ‘end of life’ if the peak 
local depletion exceeds 90% of the peak local depletion for a Marathon control rod at its 
lifetime limit in a GEH BWR (Reference 7).  Similarly, control rods are considered to be ‘near 
end of life’ if the peak local depletion exceeds 80% of the peak local depletion for a Marathon 
control rod at its lifetime limit in a GEH BWR.   
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Table 1: D/S Lattice* Marathon Inspection Results 

Plant Serial 
Number Ship Year Inspection 

Date 

Thermal 
Fluence 

(snvt) 

¼-
Segment 

B-10 
Depletion 

(%) 

Peak Local 
B-10 

Depletion 
(%) 

Crack Indications ? 

[[                                               

                                               

                                               

                                                 

                                                 

                                                 

                                                 

                                               

                                               

                                               

                                               

                                                 

                                                 

                                                 

                                                 

                                                   

                                                   

                                                   

                                                   

                                                 

                                                 

                                                 

                                                 

                                                                                       

                                                                                       

                                                                                         

                                                                                         

Plant A  
(US BWR/4) 

                                            
                                                  

]] 
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Table 1: D/S Lattice* Marathon Inspection Results (Continued) 

Plant Serial 
Number Ship Year Inspection 

Date 

Thermal 
Fluence 

(snvt) 

¼-
Segment 

B-10 
Depletion 

(%) 

Peak Local 
B-10 

Depletion 
(%) 

Crack Indications ? 

[[                                                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                                       

                                                                                       

                                                                                       

Plant D  
(International BWR) 

                                                                                        

                                         

                                               

                                                   

                                                 

Plant E 
(US BWR/2) 

                                                                                 

                                                         

                                                             

                                                             

Plant J 
(International BWR) 

                                                             

Plant K 
(International BWR) 

                                                                                   

                                                 

                                                 

                                                 

Plant L 
(US BWR/6) 

                                                 

                                                                                        Plant M 
(US BWR/4)                                                                                         

                                                                               Plant P 
(International BWR)                                                                                     ]] 

* “D/S” square tubes are used for GEH D lattice (BWR/2-4) and S lattice (BWR/6) applications.  

*** Part of etch-indication population.  See Safety Communication SC07-02 (Reference 6). 
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Table 2: C Lattice* Marathon Inspection Results 

Plant Serial 
Number Ship Year Inspection 

Date 

Thermal 
Fluence 

(snvt) 

¼-
Segment 

B-10 
Depletion 

(%) 

Peak Local 
B-10 

Depletion 
(%) 

Crack Indications ? 

[[                                               

                                               

                                                                           

                                               

                                                                           

                                                                             

Plant B 
(International BWR) 

                                                                           

                                       

                                       

                                               

                                               

                                               

                                                                           

                                                   

                                                                           

                                                                           

                                                                                     

                                                   

                                                     

                                                     

                                                                                     

                                                     

                                                     

                                                                                     

                                                     

                                                     

Plant C 
(International BWR) 

                                                                                     

                                                   

                                                       
Plant F 

(US BWR/4) 
                                                       

                                                           

                                                           

                                                           

                                                           

                                                           

                                                           

                                                     

Plant G 
(International BWR) 

                                                          ]] 
* “C” square tubes are used for GEH C lattice (BWR/4,5) applications. 
*** Part of etch-indication population.  See Safety Communication SC07-02 (Reference 6). 
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[[                                                                                                                                                                                                
                                                                                                                                                                                                    
                                    ]] 

[[                                                                                                                                                                                                
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                        ]] 

From paragraph C on page xxiv of the Marathon control rod SER (Ref. 1), GEH is responsible 
for the following action if a material integrity problem should arise: 

“(1) arrangements will be made to inspect additional Marathon control rods to the extent 
necessary to identify the root cause” 

Accordingly, GEH has completed, or is taking, the following actions. 

• GEH has recently completed and updated root cause analysis for the observed crack 
indications.  The results of this analysis are summarized in Section 4. 

• GEH is pursuing additional inspections of high depletion Marathon control rods.  A 
listing of planned control rod inspections is contained in Section 3.  

In paragraph C on page xxiv of the Marathon control rod SER (Ref. 1), GEH is also responsible 
for the following action if a material integrity problem should arise: 

“(2) if appropriate, GEH shall recommend a revised lifetime limit to the NRC based on the 
inspections and other applicable information available.” 

The available inspection data does not suggest a generic design or material issue with the 
Marathon control rod, which would require a reduced lifetime recommendation.  Therefore, 
GEH has not recommended a revised lifetime for Marathon control rods.  As noted, GEH is 
actively pursuing additional visual inspections of high-depletion Marathon control rods, as 
discussed in Section 3.  
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3.  PLANNED INSPECTIONS 

In accordance with the Marathon SER (Ref. 1), GEH is continuing to pursue visual inspections 
of high depletion Marathon control rods.  Table 3 shows a listing of planned inspections. 

 
Table 3: Planned Marathon Control Rod Inspections 

 

Plant 
Square 
Tube 
Type* 

Control Rod 
Type 

Planned 
Inspection 

Date 

Number of 
CRBs to be 
Inspected 

Approx. 
Fluence 
(snvts) 

Peak Local 
Depletion 

(%) 

Plant F 
(US BWR/4) 

C Marathon*** Fall 2010 [[          
     

                          
           

Plant O 
(International 

BWR/6) 
D/S Marathon 

Summer 
2010 

          
     

                          

Plant N 
(International 

BWR) 
D/S Marathon-5S1 

Summer 
2011 

               

Plant M 
(US BWR/4) 

D/S Marathon-5S1 Fall 2011                     ]] 

* “D/S” square tubes are used for GE D lattice (BWR/2-4) and S lattice (BWR/6) applications.  “C” square tubes 
are used for GE C lattice (BWR/4,5) applications. 

*** Part of etch-indication population.  See Safety Communication SC07-02 (Reference 6). 

Notes for Table 3: 

• Plant F has discharged 2 Marathon control rods.  GEH is awaiting an opportunity to 
perform inspections. 

• Plant O is discharging four end-of-life Marathon control rods in August 2010.  GEH and 
the plant have plans in place to perform visual inspections. 

• Plants M and N will inspect Marathon-5S1 control rods in 2011 as the lead assemblies 
for this type. 

                                                 
1 Marathon-5S is known commercially as Marathon Ultra MD (MD = Medium Duty) 
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4.  ROOT CAUSE ANALYSIS 

GEH recently updated the root cause analysis for the observed Marathon crack indications, 
based on a review of the inspection database, manufacturing records, and the completion of 
a Post-Irradiation Examination (PIE) of an irradiated Marathon control rod (serial number 006 
from Plant A). 

Since the inception of the Marathon control rod surveillance program, a total of [[          ]] visual 
inspections have been performed at twelve different plants.  [[                                                                
                                                                                                                                                                                                    
                                                          ]]   

The database of marathon control rod visual inspection results is thoroughly reviewed, 
comparing the appearance of crack indications to control rod depletion level or lifetime, year 
of manufacture, plant, fuel lattice type, plant coolant chemistry, and absorber tube vendor.  
This review makes three significant observations: 

• [[                                                                                                                                                                                
                                                                                                                                                                                    
                                                                                                                                                                                    
                                                                                  ]] 

• Crack indications in early manufacture control rods are much more severe than those 
observed in later manufacture control rods. 

• Those plants with better reactor coolant chemistry, as generically measured by the 
implementation of Hydrogen Water Chemistry, appear to have lower incidences of 
cracking. 

GEH investigated each of the crack indications including reviews of manufacturing records, 
plant coolant chemistry, and the Marathon design methodology itself.  GEH performed a 
Post-Irradiation Examination (PIE) of one of the control rods with crack indications.   The PIE 
included neutron radiography to assess the condition of the neutron absorber.  It also 
performed metallurgical evaluations of the irradiated stainless steel structure, and gathered 
data on the swelling phenomenon and helium release of irradiated boron carbide absorber.  
To supplement the investigation, metallurgical testing was performed on mock-ups of early 
absorber tube and control rod manufacturing processes. 

[[                                                                                                                                                                                                
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                                                    
     

•                                                                                                                                                                                     
                                                                                                                                                                           

•                                                                                                                                                                                     
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•                                                                                                                                                                                     
     

•                                                  

•                                                                                                                                                        

                                                                                                                                                                                                    
                                                                                                                                   

•                                                                                                                                                                                     
                                                                                                                                                                                    
                                                                                                   

•                                                                                                                                                  

•                                                                                                                                                                                     
                                                                                                                                                                                    
                                                                                                                                                                                    
                                                                                                                                                                                    
                                                                                                                                                                                    
                                                                                                                                                                                    
                                                                                                                                                                                    
                                              ]] 

The manufacturing and design improvements identified above result in control rods with 
significantly improved reliability and resistance to IASCC.   
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5.  MARATHON SQUARE ABSORBER TUBE DESIGN MODIFICATION 

Figure 1 shows a design modification that has been made to the geometry of the Marathon 
‘square’ absorber tube.  [[                                                                                                                                              
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                    ]] 

 
 [[ 

        ]]  

Figure 1: D/S Lattice Square Absorber Tube Geometry Modification 

 

Figure 2 demonstrates the reduction in absorber tube strain due to the geometry 
modification.  The figure shows the resulting peak tangential strain on the outer surface of 
the tube, versus the local boron-10 depletion.  As shown, the peak strain is significantly 
reduced for the modified geometry, [[                                                                                                                      
]] 
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[[ 

      ]] 

Figure 2: Peak Tangential Strain Versus Local B-10 Depletion 

 

Finite element analysis is used to demonstrate that the new geometry meets all design 
requirements for maximum outer diameter strain due to capsule swelling, internal pressure, 
and maximum stress from loads imposed by channel bow.  The new geometry is 
demonstrated to meet stuck rod requirements, and all control rod welds affected by the new 
absorber tube geometry are demonstrated to withstand loads from scram, seismic events 
and channel bow. 

The new D/S lattice square tube geometry began implementation in 2006.  All 2008 and 
future deliveries will use the new square absorber tube geometry.  No changes have been 
made to the C lattice square tube design. 
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6.  NEW DESIGNS 

GEH has submitted several new Marathon control rod designs for NRC approval.  NRC 
recently approved the Marathon-5S, know commercially as the Marathon Ultra MD, as 
shown in Reference 4.  In addition, GEH has submitted an ESBWR Marathon design (Ref. 2,3), 
as well as the Marathon-Ultra design (Ref. 9, Marathon Ultra HD) for NRC review. 

[[                                                                                                                                                                                                
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                    ]] 

 

Table 4: Marathon Capsule to Absorber Tube Gap Comparison 
 

Marathon Design Licensing Topical Report(s) 
Local Depletion at Capsule Contact with 

Absorber Tube Inside Diameter 
(Nominal) 

Marathon – D/S Lattice NEDE-31758P-A (Ref. 1) [[         
Marathon – C Lattice NEDE-31758P-A (Ref. 1)        

ESBWR Marathon 
NEDE-33243P Rev. 2 (Ref. 2) 
NEDE-33244P Rev. 1 (Ref. 3)

                                                                   

Marathon-5S2 – D/S 
Lattice NEDE-33284P-A Rev. 2 (Ref. 4)                                                                    

M  NEDE-33284P-A Rev. 2 (Ref. 4)                                                                   arathon-5S2 – C Lattice  
Marath 3 – D/S NEDE-33284P Supp 1 (Ref. 9)                                                                   on-Ultra

Lattice  

Marathon-Ultra3 – C Lattice NEDE-33284P Supp 1 (Ref. 9)                                                                         ]] 
*Nominal depletion at contact based on original square absorber tube geometry.  Nominal depletion at 
contact for the modified D/S lattice square tube geometry is [[            ]]. 

 

All new design control rods use a capsule cross-sectional geometry that provides a larger 
gap between the inner capsule and the outer absorber tube.  As discussed in Section 3.6 of 
Reference 3, Section 3.6 of Reference 4, and Section 3.6 of Reference 9, all new control rods 
are designed such that [[                                                                                                                                              
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                          ]] 

                                                 
2 Marathon-5S is known commercially as Marathon Ultra MD (MD = Medium Duty) 

3 Marathon-Ultra is known commercially as Marathon Ultra HD (HD = High Duty) 
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The evolution of the Marathon designs is also demonstrated in Figure 3.  This figure 
compares the peak absorber tube swelling strain for the original D lattice Marathon design, 
to the original C lattice Marathon design, and new designs.  As discussed in Section 2, [[            
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                      ]]
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7.  RESISTANCE TO IASCC 

Irradiation Assisted Stress Corrosion Cracking (IASCC) is a dominant failure mechanism in 
stainless steels exposed to neutron fluence.  Based on the Post-Irradiation Examination, the 
root cause analysis and the material failures of previous control rod designs, IASCC is the 
most likely failure mechanisms for Marathon control rod designs.  The requirements for 
IASCC are three-fold: 

• Residual or Applied Tensile Stress 

• Susceptible Material 

• Corrosive Environment 

By removing one of these three elements, the threat of IASCC is mitigated.  The design 
strategy for Marathon control rods is to address all three elements, rather than focusing on 
only one.  The method by which the Marathon design addresses each element is 
summarized in Figure 4, and described below. 

7.1  Tensile Stress 

The Marathon design accommodates two phenomenon associated with the irradiation of 
boron carbide: (1) the release of helium gas, and (2) diametral swelling of the boron carbide 
powder.  For all Marathon designs, a diametral gap is provided between the inner capsule 
and the outer absorber tube to (1) provide a volume to accumulate generated helium gas, 
and (2) provide for the diametral expansion of the boron carbide capsules.  For the original 
Marathon design, [[                                                                                                                                                          
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                                                                                                                                                                                    
                                ]] 

The other potential source of a sustained tensile stress is residual stress from manufacturing 
processes.  The measured residual stress in current manufacture absorber tubes is very low, 
as is any added residual stress from the laser welding process.  In particular, it is noted that 
test results show that the residual stress on the surface of the tube is in compression, which 
is advantageous in preventing the onset of IASCC. 

7.2  Susceptible Material 

Square or simplified absorber tubes used in Marathon control rod designs use the high-
purity, IASCC-resistant type 304S stainless steel.  Further, the absorber tubes are delivered in 
the fully annealed state, resulting in very small residual plastic strain in the tubes.  The 
absorber tubes are welded using a low heat input laser weld process, resulting in low 
residual plastic strain, and a very small heat affected zone.  All weld processes, including the 
laser weld process, are qualified to ensure that the material is not sensitized to IASCC due to 
the heat input coupled with bulk surface contamination.  Finally, all stainless steel materials 
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are handled to restrict contact with halogen containing compounds, and are cleaned to 
ensure that the surface is free of harmful contaminants.  

7.3  Corrosive Environment 

The Marathon absorber section and handle are crevice-free designs.  Whether the original 
square absorber tube, or the simplified absorber tube is employed, the full-length tube-to-
tube welds fully seal the tube interface region.  In addition, the absorber sections are sealed 
at the top and bottom, with no crevices present.  Roller-less handles, either plain handles or 
handles with raised spacer pads, ensure that the handle has no creviced regions. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Marathon IASCC Resistance 

 

[[                                    
 
 
                                     ]] 

High-purity, 
stabilized, type 304S 
stainless steel. 

Low heat input laser 
weld, low residual 
plastic strains, and 
minimal heat affected 

Low peak stress at 
allowable pressure 
(new designs). 

Absorber tube 
delivered in a fully 
annealed state (low 
residual plastic strain).

Low residual stress 
from laser welding 
process. 

Crevice-free 
design. 



0000-0071-8269-R2-NP 
Non-Proprietary Information 

16 

8.  REFERENCES 

 

1. NEDE-31758P-A, “GE Marathon Control Rod Assembly,” October 1991. 

2. NEDE-33243P Rev. 2, “Licensing Topical Report: ESBWR Marathon Control Rod – Nuclear 
Design Report,” July 2008. 

3. NEDE-33244P Rev. 1, “Licensing Topical Report: ESBWR Marathon Control Rod – Mechanical 
Design Report,” November 2007. 

4. NEDE-33284P-A, Rev. 2 “Licensing Topical Report: Marathon-5S Control Rod Assembly,” 
October 2009. 

5. GENE-0000-0071-8269-R1, “GEH Marathon Control Rod Lifetime Surveillance Update,” April 
2009. 

6. Safety Communication SC07-02, “Update: Etch Indications on Marathon Control Rod 
Blade Absorber Tubes,” January 2007. 

7. NEDE-30931-12-P, GE BWR Control Rod Lifetime,” February 2010. 

8. GENE-0000-0095-4020-R1, “Marathon Control Rod Post-Irradiation Examination (PIE),” 
April 2009. 

9. NEDE-33284P Supplement 1 Rev. 0, “Licensing Topical Report: Marathon-Ultra Control 
Rod Assembly,” January 2010. 

 
 


	MFN 10-153
	May 14, 2010
	U.S. Nuclear Regulatory Commission
	Document Control Desk
	0000-0071-8269-R2-NP.pdf
	1.   INTRODUCTION
	2.   INSPECTION DATA
	3.   PLANNED INSPECTIONS
	4.   ROOT CAUSE ANALYSIS
	5.   MARATHON SQUARE ABSORBER TUBE DESIGN MODIFICATION
	6.   NEW DESIGNS
	Figure 3: Marathon Swelling Strain Design Evolution

	7.   RESISTANCE TO IASCC
	7.1   Tensile Stress
	7.2   Susceptible Material
	7.3   Corrosive Environment

	8.   REFERENCES



<<
  /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




