
 
 
 
 

 
 
 
 
1CAN071601 
 
July 13, 2016 
 
 
U.S. Nuclear Regulatory Commission 
Attn: Document Control Desk 
Washington, DC  20555 
 
SUBJECT: Request for Relief from ASME Section XI  

Table IWB-2500-1 Requirements 
Arkansas Nuclear One, Unit 1 
Docket No. 50-313 
License No. DPR-51 

 
 
REFERENCES 1. Entergy Operations letter to NRC dated April 22, 2016, “Request for 

Relief from ASME Section XI Table IWB-2500-1 Requirements, 
Arkansas Nuclear One, Unit 1,” 1CAN041603, (ML16116A175) 

 
2. NRC letter to Entergy Operations dated July 23, 2008, “Approval of 

Request for Relief No. ANO1-ISI-010 for the Third 10-Year Inservice 
Inspection Interval (TAC No. MD8017),” (ML081680317) 

 
3. NRC letter to Diablo Canyon dated November 4, 2015, “Diablo 

Canyon Power Plant, Unit No. 2, Inservice Inspection Program Relief 
Request NDE-RCS-SE-2R19, Associated with the Use of Alternate 
Sizing Qualification Criteria Through a Protective Clad Layer (TAC 
No. MF5348),” (ML15299A034) 

 
4. NRC letter to Catawba dated October 26, 2015, “Proposed Relief 

Request 14-CN-003, American Society of Mechanical Engineers 
(ASME) Boiler and Pressure Vessel Code (ASME Code), Code Case 
N-695 (CAC NO. MF5447),” (ML15286A326) 
 

 
Dear Sir or Madam: 
 
On April 22, 2016, Entergy Operations, Inc. (Entergy) submitted a request (Reference 1) for 
approval of an alternative to the depth sizing qualification requirement cited below for the 2016 
fall outage at Arkansas Nuclear One, Unit 1 (ANO-1).  This letter and its attachments supersede 
Reference 1 in its entirety. 
 
During the upcoming 2016 fall refueling outage at ANO-1, Entergy plans to examine the Core 
Flood Nozzle to Safe-End dissimilar metal welds.  The examinations will be performed using 

Entergy Operations, Inc. 
1448 S.R. 333 
Russellville, AR  72802 
Tel  479-858-4704 

Stephenie L. Pyle 
Manager, Regulatory Assurance 
Arkansas Nuclear One 
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techniques that are qualified for flaw detection and sizing using procedures, personnel, and 
equipment qualified by demonstration in all aspects except depth sizing.  Therefore, as a 
contingency for depth sizing of any flaws detected, Entergy hereby requests approval of the 
proposed alternative to the requirements of the 2001 Edition w/ 2003 Addenda of ASME Section 
XI for ANO-1, specifically, the requirements of Examination Category B-F, Table IWB-2500-1.  
This request is made pursuant to 10 CFR 50.55a(g)(5)(iii).  The basis for the request is provided 
in Attachment 1 to this letter. 
 
Reference 2 documents the NRC approval of a similar request for a previous Inservice 
Inspection Interval for ANO-1.  References 3 and 4 are examples of recent NRC approvals for 
similar requests at other plants.  The NRC Safety Evaluations of References 3 and 4 identified 
the need for special treatment of flaws connected to the inside surface that are measured to be 
more than 50 percent through the wall thickness.  This new request by Entergy incorporates all 
of the compensatory measures determined by NRC in References 3 and 4 to be necessary. 
 
In accordance with 10 CFR 50.55a(g)(5)(iii), Entergy requests that the proposed alternative to 
the referenced requirements be approved on the basis that the required flaw sizing error 
requirement is impractical.  The available qualified examination technology is not capable of 
meeting the applicable flaw sizing error requirement for the subject component.  Furthermore, 
Entergy believes the proposed alternative maintains an acceptable level of quality and safety, 
as discussed in Attachment 1 of this letter. 
 
The relief request includes two new regulatory commitments as summarized in Attachment 2. 
Entergy hereby withdraws the previous request (Reference 1) and its associated regulatory 
commitment as this request fully supersedes the previous request. 
 
Although this request is neither exigent nor emergency, your prompt review is requested.  If the 
need for this relief changes due to the identification of flaws in the core flood nozzle dissimilar 
metal welds during the 2016 fall outage, this request may become an exigent or emergency 
request.  It should be noted that the applicable welds were last inspected in 2008.  No 
indications were identified in those inspections. 
 
If you have any questions or require additional information, please contact me. 
 
 
Sincerely, 
 
ORIGINAL SIGNED BY STEPHENIE L. PYLE 
 
 
 
SLP/rwc 
 
Attachments: 
 
1. Request for Relief  ANO1-ISI-025 

2. List of Regulatory Commitments 
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cc: Mr. Kriss Kennedy 

Regional Administrator 
U. S. Nuclear Regulatory Commission, Region IV 
1600 East Lamar Boulevard 
Arlington, TX 76011-4511 
 
NRC Senior Resident Inspector 
Arkansas Nuclear One 
P.O. Box 310 
London, AR 72847 
 
U. S. Nuclear Regulatory Commission 
Attn: Mr. Stephen Koenick 
MS O-8B1A 
One White Flint North 
11555 Rockville Pike 
Rockville, MD 20852 
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REQUEST FOR RELIEF 
 

ANO1-ISI-025 
 
 

 
 
I Code Requirement(s) 
 
The current code of record governing in-service inspection for Arkansas Nuclear One, Unit 1 
(ANO-1), is the 2001 Edition w/ 2003 Addenda.  Table IWB-2500-1, Examination Category B-F, 
“Pressure Retaining Dissimilar Metal Welds in Vessel Nozzles,” Item B5.10 requires a 
volumetric and surface examination of the weld volume as identified in Figure IWB-2500-8. 
 

1) Code Item B5.10, as designated by the risk-informed process of ASME Code 
Case N-716-1 to R-A Item R1.11/15, requires a volumetric examination of circumferential 
nozzle to safe end butt welds nominal pipe size 4 inches or larger, as depicted in 
Figures IWB-2500-8 and Risk-Informed In-service Inspection Evaluation Procedure, 
EPRI Report No. TR-112657; Topical Report, Revision B-A, June 1999.  Surface 
examination is no longer required with the implementation of ASME Code Case N-716-1. 

 

Components/Numbers: Core Flood Nozzle to Safe-End Dissimilar Metal (DM) 
Welds 01-025, 01-026 

  
Code Classes: American Society of Mechanical Engineers (ASME) Code 

Class 1 
  
References: ASME Section XI 2001 Edition w/2003 Addenda, 

Table IWB-2500-1 
 
ANO Unit 1 Risk Informed In-service Inspection (ISI) Program 
(based in part on ASME Code Case N-716-1) 
 
10 CFR 50.55a 
 
ASME Code Case N-770-1, Table 1, Inspection Item B 

  
Examination Category: B-F 
  
Item Number(s): B5.10 
  
Description: Pressure Retaining Dissimilar Metal Welds in Vessel Nozzles – 

Inspection Program B 
  

Unit / Inspection Interval 
Applicability: 

Arkansas Nuclear One, Unit 1 / Fourth (4th) 10-year interval 
(May 31, 2008 to May 20, 2017) 
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ASME Code Case N-770-1 requires subsequent volumetric examination of all Inspection Item B 
welds, as defined in Table 1 of the code case, at a frequency of every second inspection period 
not to exceed seven years. 
 
The volumetric examination is to be conducted in accordance with ASME Section XI, Mandatory 
Appendix VIII; Supplement 10. 
 
 
II. Impracticality of Compliance 
 
ASME Code Case N-695, “Qualification Requirements for Dissimilar Metal Piping Welds, 
Section XI, Division 1,” is shown as acceptable for use in Regulatory Guide (RG) 1.147, 
Revision 17, dated August 2014.  This code case provides alternatives to the requirements of 
Appendix VIII, Supplement 10, but Paragraph 3.3(c) of this case requires that “Examination 
procedures, equipment, and personnel are qualified for depth-sizing when the RMS error of the 
flaw depth measurements, as compared to the true flaw depths, do not exceed 0.125 inches 
(3 mm).” 
 
The requirement for the 0.125-inch root mean square error (RMSE) depth sizing accuracy 
criteria of Code Case N-695 is impractical for ANO-1 to comply with.  To date, although 
examination vendors have qualified for detection and length sizing in accordance with the 
requirements for examinations from the inside diameter (ID), the vendors have not met the 
established RMSE of 0.125 inch for indication depth sizing.  Several process enhancements 
including new delivery systems, new search units, and software modifications have been 
implemented, but did not achieve the desired improvements in performance given the 
challenges of weld geometry, rough surfaces, multiple materials, and microstructural 
anisotropies.  This result shows that the Code accuracy standard is impractical for use with the 
ID ultrasonic examination technology employed in the qualification efforts. 
 
 
III. Burden Caused by Compliance 
 
The numerous attempts by inservice inspection (ISI) vendors to meet the RMSE value for depth 
sizing required by Supplement 10 and Code Case N-695 when examining from the inside 
diameter have been unsuccessful.  Furthermore, the configuration of the ANO-1 core flood 
nozzle to safe end welds is not suitable for examination from the outer surface; examination 
from the outside diameter (OD) would require extensive effort and result in significant and 
unnecessary personnel radiation exposure. 
 
 
IV. Alternative Requested 
 
Entergy proposes to use Code Case N-695 with a RMSE of 0.189 inches instead of the 
0.125 inches specified for depth sizing in the Code Case.  The examination vendor contracted 
to perform the safe end examinations at ANO-1 has demonstrated the ability to depth size 
indications in dissimilar metal welds with a RMSE of 0.189 inches instead of the 0.125 inches 
RMSE required by Appendix VIII Supplement 10 and Code Case N-695.  If the examination 
vendor demonstrates an improved depth sizing RMSE prior to the examination, that improved 
RMSE will be used in any flaw evaluations instead of the 0.189-inch RMSE. 
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If a reportable flaw is detected and determined to be ID surface connected during examination 
of the welds in accordance with this relief request, Entergy will provide a flaw evaluation 
including the measured flaw size as determined by ultrasonic examination for NRC review.  
Eddy current testing will be used to determine if flaws are surface connected.  Additional data 
including details of the surrounding ID surface contour in the region of the flaw and percentage 
of the examination area where ultrasonic testing (UT) probe lift-off is evident, if any, will be 
included. 
 
In the event that any flaw(s) requiring depth sizing are detected during examination of welds in 
accordance with this relief request, the following criteria shall be implemented: 
 
• Flaws detected and measured as less than 50 percent through-wall in depth shall be 

adjusted by adding a correction factor to the flaw depth such that the adjusted flaw depth is 
equal to the measured flaw depth + (applicable vendor RMSE – 0.125 in.), prior to 
comparison to the applicable acceptance criteria; 

 
• For flaws detected and measured as 50 percent through-wall depth or greater and to 

remain in service without mitigation or repair, Entergy shall submit flaw evaluation(s) for 
review and approval prior to reactor startup.  The flaw evaluation shall include: 

 
o Information concerning the mechanism that caused the flaw 

 
o Information concerning the inside surface roughness and/or profile of the region 

surrounding the flaw in the examined piping weld 
 

o Information concerning areas where UT probe lift-off is observed, if any. 
 
Attachment 2 provides the List of Regulatory Commitments associated with this request for 
relief. 
 
The activities included in the relief request are subject to third party review by the Authorized 
Nuclear In-service Inspector. 
 
 
V. Basis for Alternative 
 
During the upcoming 2016 fall refueling outage at ANO-1 (1R26), Entergy will perform ultrasonic 
examination of the two (2) core flood piping safe-end to nozzle dissimilar metal welds.  These 
examinations will be performed from the ID of the weld utilizing robotics, coincident with the 10-
year ISI reactor vessel examinations.  Code Case N-695 will be used as the basis for 
performing these examinations. 
 
To date, although examination vendors are qualified for detection and length sizing on these 
welds, the examination vendors have not met the RMSE requirement for depth sizing.  
Entergy’s contracted examination vendor has demonstrated ability to meet the depth sizing 
qualification requirement with an RMSE of 0.189 inches instead of the 0.125 inches required by 
the Code Case. 
 
For the case of flaws measured to be less than 50 percent through-wall, the addition of the 
difference in allowable depth sizing tolerance to the flaw depths measured as demonstrated to 
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that actually measured during the examination will compensate for the possible variance in the 
measured depth.  Flaws measured to be more than 50 percent through-wall are proposed to be 
given special treatment because of the concern for the magnitude of depth sizing errors specific 
to such deep flaws. 
 
The proposed alternative assures that the safe end-to-nozzle welds will be fully examined by 
procedures, personnel, and equipment qualified by demonstration in all aspects except depth 
sizing.  For depth sizing of flaws measured to be less than 50 percent through-wall, the 
proposed addition of the difference between the qualified and demonstrated sizing tolerance to 
any flaw required to be sized compensates for the potential variation.  For depth sizing of flaws 
measured to be 50 percent through-wall or greater, Entergy will submit a flaw evaluation to NRC 
for review and approval prior to reactor startup from the refueling outage. Therefore, the 
proposed alternative provides an acceptable level of quality and safety by providing reasonable 
assurance of structural integrity of the subject welds. 
 
Given the impracticality of the applicable depth-sizing requirement, Entergy requests that the 
proposed alternative of Attachment 1 be approved in accordance with 10 CFR 50.55a(g)(5)(iii). 
 
 
VI. Conclusion 
 
10 CFR 50.55a (g)(5)(iii) states in part: 
 

ISI program update: Notification of impractical ISI Code requirements.  If the licensee has 
determined that conformance with a Code requirement is impractical for its facility the 
licensee must notify the NRC and submit, as specified in § 50.4, information to support the 
determinations.  Determinations of impracticality in accordance with this section must be 
based on the demonstrated limitations experienced when attempting to comply with the 
Code requirements during the inservice inspection interval for which the request is being 
submitted. 

 
The proposed alternative assures that the safe end-to-nozzle welds will be fully examined by 
procedures, personnel, and equipment qualified by demonstration in all aspects except depth 
sizing.  For depth sizing of flaws measured to be less than 50 percent through-wall, the 
proposed addition of the difference between the qualified and demonstrated sizing tolerance to 
any flaw required to be sized compensates for the potential variation.  For depth sizing of flaws 
measured to be 50 percent through-wall or greater, Entergy will submit a flaw evaluation to NRC 
for review and approval prior to reactor startup from the refueling outage.  Therefore, as a 
contingency, Entergy requests authorization to perform the proposed alternative to the Code 
requirement pursuant to 10 CFR 50.55a(g)(5)(iii) for implementation during the ANO-1, 1R26 
refueling outage scheduled for the fall of 2016. 
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List of Regulatory Commitments 
 
The following table identifies those actions committed to by Entergy in this document.  Any other 
statements in this submittal are provided for information purposes and are not considered to be 
regulatory commitments. 
 
 

COMMITMENT 
TYPE (check one) SCHEDULED 

COMPLETION 
DATE 

ONE-TIME 
ACTION 

CONTINUING 
COMPLIANCE 

If a reportable flaw is detected and 
determined to be inside diameter (ID) 
surface connected during 
examination of the welds in 
accordance with the Relief Request 
ANO1-ISI-025, Entergy will provide a 
flaw evaluation including the 
measured flaw size as determined by 
ultrasonic examination for NRC 
review.  Eddy current testing will be 
used to determine if flaws are 
surface connected.  Additional data 
including details of the surrounding 
ID surface contour in the region of 
the flaw and percentage of the 
examination area where ultrasonic 
testing (UT) probe lift-off is evident, if 
any, will be included. 

  

Prior to startup 
from ANO-1 
Refueling 

Outage 1R26 
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COMMITMENT 
TYPE (check one) SCHEDULED 

COMPLETION 
DATE 

ONE-TIME 
ACTION 

CONTINUING 
COMPLIANCE 

In the event that any flaw(s) requiring 
depth sizing are detected during 
examination of welds in accordance 
with the Relief Request 
ANO1-ISI-025, the following criteria 
shall be implemented: 

• Flaws detected and measured as 
less than 50 percent through-wall 
in depth shall be adjusted by 
adding a correction factor to the 
flaw depth such that the adjusted 
flaw depth is equal to the 
measured flaw depth + (applicable 
vendor RMSE – 0.125 in.), prior to 
comparison to the applicable 
acceptance criteria; 

• For flaws detected and measured 
as 50 percent through-wall depth 
or greater and to remain in service 
without mitigation or repair, 
Entergy shall submit flaw 
evaluation(s) for review and 
approval prior to reactor startup. 
The flaw evaluation shall include: 

o Information concerning the 
mechanism that caused the 
flaw 

o Information concerning the 
inside surface roughness 
and/or profile of the region 
surrounding the flaw in the 
examined piping weld 

o Information concerning areas 
where UT probe lift-off is 
observed, if any. 

  

Prior to startup 
from ANO-1 
Refueling 

Outage 1R26 

 
 



<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /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
    /3Of9Barcode
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /Algerian
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /FangSong
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Gabriola
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Gautami-Bold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /KristenITC-Regular
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /Leelawadee-Bold
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /Narkisim
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /Nyala-Regular
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /SakkalMajalla
    /SakkalMajallaBold
    /ScriptMTBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SnapITC-Regular
    /Stencil
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


