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10 CFR 50.73 
1CAN101601 
 
October 19, 2016 
 
 
U.S. Nuclear Regulatory Commission 
Attn: Document Control Desk 
Washington, DC  20555 
 
 
Subject: Licensee Event Report 50-313/2016-003-00 

Tornado Missile Vulnerabilities Resulting in Unanalyzed Condition 
Arkansas Nuclear One, Unit 1 
Docket No. 50-313 

  License No. DPR-51 
 
Dear Sir or Madam: 

 
Pursuant to the reporting requirements of 10 CFR 50.73, attached is the subject Licensee Event 
Report concerning tornado missile vulnerabilities at Arkansas Nuclear One, Unit 1, which 
resulted in the plant being in an unanalyzed condition. 
 
There are no new commitments contained in this submittal.  Should you have any questions 
concerning this issue, please contact Stephenie Pyle, Manager, Regulatory Assurance, at 
479-858-4704. 
 
 
Sincerely, 
 
 

ORIGINAL SIGNED BY RICHARD L. ANDERSON 
 
 
RLA/bws 
 
Attachment:  Licensee Event Report 50-313/2016-003-00 
 
 
 

Entergy Operations, Inc. 
1448 S.R. 333 
Russellville, AR  72802 
Tel  479-858-3110 

Richard L. Anderson 
Vice President - Operations 
Arkansas Nuclear One 
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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 
 
Institute of Nuclear Power Operations 
700 Galleria Parkway 
Atlanta, GA  30339-5957 
LEREvents@inpo.org 
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U.S. NUCLEAR REGULATORY COMMISSION APPROVED BY OMB: NO. 3150-0104                                EXPIRES:
10/31/2018 

Estimated burden per response to comply with this mandatory collection request: 80 hours.  
Reported lessons learned are incorporated into the licensing process and fed back to industry.  
Send comments regarding burden estimate to the FOIA, Privacy and Information Collections  
Branch (T-5 F53), U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001, or by e-mail  
to Infocollects.Resource@nrc.gov, and to the Desk Officer, Office of Information and Regulatory  
Affairs, NEOB-10202, (3150-0104), Office of Management and Budget, Washington, DC 20503. If a 
means used to impose an information collection does not display a currently valid OMB control  
number, the NRC may not conduct or sponsor, and a person is not required to respond to, the  

LICENSEE EVENT REPORT (LER) 
(See Page 2 for required number of digits/characters for each block) 

(See NUREG-1022, R.3 for instruction and guidance for completing this form 
http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr1022/r3/) 

1. FACILITY NAME 

    Arkansas Nuclear One, Unit 1 

2. DOCKET NUMBER 

05000313 
3. PAGE 

1 OF 6 
4. TITLE 

                Tornado Missile Vulnerabilities Resulting in Unanalyzed Condition 

5. EVENT DATE 6. LER NUMBER 7. REPORT DATE 8. OTHER FACILITIES INVOLVED 

MONTH DAY YEAR YEAR 
SEQUENTIAL 

NUMBER 

REV 

NO. 
MONTH DAY YEAR 

FACILITY NAME 

N/A 
DOCKET NUMBER 

 
     FACILITY NAME DOCKET NUMBER

08 24 2016 2016 - 003 - 00 10 19 2016 N/A  

9. OPERATING MODE 
 
 

1 
 
 
 

10. POWER LEVEL 
 
 

100% 

     11.  THIS REPORT IS SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10 CFR §: (Check all that apply) 

 20.2201(b)  20.2203(a)(3)(i)  50.73(a)(2)(ii)(A)  50.73(a)(2)(viii)(A) 

 20.2201(d)  20.2203(a)(3)(ii)  50.73(a)(2)(ii)(B)  50.73(a)(2)(viii)(B) 

 20.2203(a)(1)  20.2203(a)(4)  50.73(a)(2)(iii)  50.73(a)(2)(ix)(A) 

 20.2203(a)(2)(i)  50.36(c)(1)(i)(A)  50.73(a)(2)(iv)(A)  50.73(a)(2)(x) 

 20.2203(a)(2)(ii)  50.36(c)(1)(ii)(A)  50.73(a)(2)(v)(A)  73.71(a)(4) 

 20.2203(a)(2)(iii)  50.36(c)(2)  50.73(a)(2)(v)(B)  73.71(a)(5) 

 20.2203(a)(2)(iv)  50.46(a)(3)(ii)  50.73(a)(2)(v)(C)  73.77(a)(1) 

 20.2203(a)(2)(v)  50.73(a)(2)(i)(A)  50.73(a)(2)(v)(D)  73.77(a)(2)(i) 

 20.2203(a)(2)(vi)  50.73(a)(2)(i)(B)  50.73(a)(2)(vii)  73.77(a)(2)(ii) 

  50.73(a)(2)(i)(C)  OTHER       Specify in Abstract below or in NRC Form 366A 
 

12. LICENSEE CONTACT FOR THIS LER 

LICENSEE CONTACT TELEPHONE NUMER (Include Area Code)  

 Stephenie L. Pyle, Manager, Regulatory Assurance  (479) 858-4704 
13. COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT 

CAUSE SYSTEM COMPONENT MANU- 

FACTURER 

REPORTABLE 

TO EPIX 
CAUSE SYSTEM COMPONENT MANU-

FACTURER 
REPORTABLE 

TO EPIX 

B N/A N/A N/A N/A N/A N/A N/A N/A N/A 

14. SUPPLEMENTAL REPORT EXPECTED 15. EXPECTED 

SUBMISSION 

DATE 

MONTH DAY YEAR 

  YES (If yes, complete 15. EXPECTED SUBMISSION DATE)   NO N/A N/A N/A 
ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines) 

On August 24, September 11, and September 15, 2016, during performance of an extent of condition evaluation 
related to the protection of Technical Specification (TS) equipment from external flood hazards, Arkansas Nuclear 
One, Unit 1 (ANO-1), identified non-conforming plant design conditions such that specific ANO-1 TS equipment was 
considered to not be adequately protected from tornado missiles.  These are legacy design issues. 
 
On August 24, 2016, at 0945, September 11, 2016, at 1504, and September 15, 2016, at 0958, Operations declared 
the affected components inoperable, implemented Enforcement Guidance Memorandum (EGM) 15-002, “Enforcement 
Discretion for Tornado-Generated Missile Protection Noncompliance”, along with necessary compensatory measures, 
and subsequently declared the affected equipment operable but non-conforming. 
 
The cause of this issue was unclear and changing regulatory requirements during original plant licensing that led to an 
inadequate understanding of the regulatory guidance with respect to tornado missile protection design requirements. 
 
Interim corrective actions include implementation of compensatory strategies.  Plant modifications and license basis 
changes are being evaluated to resolve outstanding issues. 
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1.  FACILITY NAME 2.  DOCKET NUMBER 3.  LER NUMBER 

Arkansas Nuclear One, Unit 1 05000313 
YEAR SEQUENTIAL 

NUMBER 
REV 
NO. 

2016 - 003 - 00 

NARRATIVE  
 
A. Background 
 
In accordance with the Arkansas Nuclear One, Unit 1 (ANO-1), Safety Analysis Report (SAR), structures, systems, 
and components (SSCs) important to safety should be designed to withstand the effects of natural phenomenon 
such as tornados without loss of capability to perform the specified safety functions.  In this respect, ANO-1 has 
previously applied the guidance of Regulatory Guide (RG) 1.76, “Design Basis Tornado for Nuclear Power Plants” 
(April 1974), with respect to the assumed tornado-induced wind speed of 300 miles per hour (mph). 
 
Enforcement Guidance Memorandum (EGM) 15-002, “Enforcement Discretion for Tornado-Generated Missile 
Protection Noncompliance,” provides guidance for exercising enforcement discretion when an operating power 
reactor licensee does not comply with a plant’s current site-specific licensing basis for tornado-generated missile 
protection.  Specifically, enforcement discretion would apply to the applicable technical specification (TS) limiting 
condition(s) for operation (LCO), which would require a reactor shutdown or mode change, if a licensee could not 
complete TS LCO Required Action(s) within the stated TS Completion Time. 
 
Interim Staff Guidance DSS-ISG-2016-01, “Clarification of Licensee Actions in Receipt of Enforcement Discretion 
per Enforcement Guidance Memorandum EGM 15-002,” includes additional information intended to facilitate an 
understanding of the expectations for consistent NRC oversight associated with implementing enforcement 
discretion for tornado missile protection non-compliance(s) per EGM 15-002. 
 
Appendix A to DSS-ISG-2016-01 includes guidance for acceptable initial and follow-up comprehensive 
compensatory measures for licensee use in implementing the enforcement discretion outlined in EGM 15-002.  
The licensee is expected to document (log) the utilization of EGM 15-002, inform the NRC resident inspector, and 
enter the issue into the corrective action program.  With respect to initial compensatory measures, it is expected 
that the measures listed in Appendix A are already in place at sites that may be affected by severe weather, such 
as tornadoes and/or hurricane force winds.  The measures provided should be verified as current and readily 
deployable within a very short timeframe (the shortest timeframe could, in some scenarios, be dictated by a TS 
LCO 3.0.3 Completion Time of one hour). 
 
 
B. Plant Status 
 
At the stated dates/times the conditions were discovered, Arkansas Nuclear One, Unit 1 (ANO-1), was operating in 
Mode 1 at 100% power.  There were no other structures, systems, or components (SSCs) that were inoperable at 
the time that contributed to the event. 
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C. Event Description 
 
ANO conducted walk downs and design verifications as extent of condition activities in response to compromised 
external flood boundaries, which were previously identified at the station (reference LER 14-001-00, dated May 5, 
2014 (ML14125A483)).  The extent of condition review was expanded to include other design vulnerabilities, 
including those associated with tornado missile hazards. 
 
In June of 2016, a list of potential tornado missile protection vulnerabilities was developed to evaluate whether 
differences between design documentation and actual plant configuration existed with respect to areas SSCs 
important to safety that could be impacted by tornado missiles.  On June 13, 2016, a tornado missile vulnerability 
was identified for ANO-1 Door 77 (entrance to an electrical penetration room from the Turbine Building), which was 
reported in LER 2016-002-00, dated August 11, 2016 (ML16224A767). 
 
On August 24, 2016, a design vulnerability was identified for postulated tornado missiles entering the ANO-1 Cable 
Spreading Room from the Turbine Building by penetrating the hollow metal door or potentially from spalling of the 
block wall separating Rooms 96 and 97.  A tornado could generate multiple missiles capable of striking the ANO-1 
Cable Spreading Room and rendering certain components on both safety related trains inoperable. 
 
On September 11, 2016, a design vulnerability was identified for postulated tornado missiles entering the ANO-1 
Controlled Access area from the Turbine Building by penetrating block walls and hollow metal doors, and striking 
safety related cables.  A tornado could generate multiple missiles capable of striking components in this area and 
rendering both safety related Emergency Feedwater (EFW) trains inoperable. 
 
On September 15, 2016, a design vulnerability was identified for postulated tornado missiles entering ANO-1 
Rooms 99 and 100 from the Turbine Building and striking vital switchgear in the rooms.  A tornado could generate 
multiple missiles capable of striking vital ANO-1 electrical distribution equipment and rendering both safety related 
AC electrical trains inoperable. 
 
Enforcement discretion per EGM 15-002 has been implemented for each of these identified issues and appropriate 
compensatory actions taken.  Each condition identified was entered into the ANO corrective action program.  The 
guidance provided in EGM 15-002, with reference to Appendix A of DSS-ISG-2016-01, was utilized to address the 
TS operability aspects of these conditions. 
 
 
D. Event Causes 
 
The identified conditions are design legacy issues.  The cause of this issue was unclear and changing regulatory 
requirements during original plant licensing that led to an inadequate understanding of the regulatory guidance with 
respect to tornado missile protection design requirements. 
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E. Corrective Actions 
 
The following corrective actions were completed upon identification of each individual vulnerability: 
 
• The ANO directive (COPD-038) for implementing the respective enforcement discretion was completed for each 

identified condition.  The actions completed ensure compliance with the requirements of EGM 15-002. 

• The status of the affected TS components was documented in the Station Log. 

• The NRC resident inspector and the ANO-1 Operating crews were briefed with respect to the equipment that 
could be potentially affected during a site tornado event and the compensatory actions identified to both 
minimize the potential for tornado missiles during severe weather and to mitigate the consequences of potential 
tornado missiles. 

 
The following corrective actions are being taken to further address the condition:  Note that EGM 15-002 requires 
follow-up actions to be completed within 60 days following tornado vulnerability identification which resulted in 
application of the enforcement discretion.  These actions are in addition to those established upon initial 
identification of a tornado missile vulnerability and intended to provide a discernable, safety beneficial change, when 
compared with the initially established compensatory measures. 
 
 Appropriate procedures and directives have been revised to address both the individual SSC impacts per area 

identified and the aggregate impact of the tornado missile conditions (assuming all vulnerable areas were 
equally impacted by a single tornado).  The intent of this action is to provide a single location of information 
where Operators can identify all potentially affected equipment and identify redundant or compensating safe 
shutdown equipment which can minimize tornado effects. 

 Short term plant changes are ongoing with the intent of minimizing the potential of tornado missile impacts with 
respect to these vulnerable areas, while permanent modifications and licensing basis changes are being 
evaluated and developed.  For example, some non-grouted barriers (shield walls) are being filled in the interim, 
effective in attenuating tornado missile velocity prior to target impingement.  A permanent shield barrier is also 
being prepared for installation at one potential tornado missile access point. 

 Operations personnel remain abreast of the tornado missile vulnerabilities and the established compensatory 
measures.  Operations personnel are fully trained with respect to preparation for and the mitigation of natural 
events such as tornados.  Procedures currently available cover events such as natural emergencies (includes 
tornado events), loss of offsite power, station blackout, and FLEX (diverse and flexible coping strategies) for 
beyond design basis events, along with the aforementioned ANO directive (COPD-038). 

 
Longer term corrective actions include development and installation of plant modifications which bring affected 
areas into compliance with tornado missile protection standards as applicable to the ANO-1 licensing basis.  
Additional options include the application of Revision 1 of RG 1.76, or the use of other evaluation methods such as 
the Tornado Missile code (TORMIS) or the Tornado Missile Risk Evaluator (TMRE), either of which would require a 
license amendment request and subsequent NRC approval. 
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F. Safety Consequences: 
 
ANO-1 is required to be protected from tornado generated missiles as applied within the unit’s design and licensing 
basis.  For the identified vulnerabilities, a tornado event of sufficient magnitude could challenge the operability and 
availability of important instrumentation and redundant safety related equipment.  The most significant potential 
nuclear safety aspects that could be affected by a tornado that is assumed to produce multiple high-velocity 
missiles is the loss of both EFW trains (utilized for post-trip decay heat removal) and the loss of redundant AC 
power sources. 
 
The regulation in 10 CFR 50.36(c)(2) outlines LCOs in the TSs.  Certain TSs contain LCO statements that include 
action statements (required actions and their associated completion time) to provide constraints on the length of 
time components or systems may remain inoperable or out of service before the plant must be shut down or other 
compensatory measures must be taken.  Such time constraints are based on the safety significance of the 
component or system being removed from service. 
 
EGM 15-002, in providing the basis for granting the enforcement discretion states that, in general, tornado missile 
scenarios that may lead to core damage are very low probability events because safety-related SSCs are typically 
designed to withstand the effects of tornados.  For a tornado missile induced scenario to occur, a tornado would 
have to impact the site and result in the generation of missiles that would contact and fail vulnerable, unprotected 
safety related equipment and/or unprotected safety related subcomponents in a manner that is not immediately 
repairable or recoverable.  In addition, because plants are designed with redundancy and diversity, the tornado 
missiles would have to affect multiple trains of safety systems and/or means of achieving safe shutdown. 
 
EGM-15-002 states that the NRC completed a generic risk analysis of potential tornado missile protection non 
compliances to examine the risk significance of these scenarios.  The generic nature of this analysis did not afford 
the staff the capability to assess plant-specific tornado missile protections which likely exist at many reactors that 
would result in lower risk determinations, and it did not consider the plant-specific nature of the non-compliances or 
the redundancies of SSCs.  The generic analysis assumed that core damage would occur if a tornado impacted a 
plant located in the most active tornado region in the country, and a tornado-generated missile was generated 
which results in the loss of all emergency core cooling equipment at the plant with no ability to recover. 
 
Further, the study did not account for a number of conservatisms.  For example, whereas the study assumed the 
failure of redundant systems due to tornado-generated missiles, actual spatial configurations of redundant systems 
at a plant could lower the probability of complete system failures as a result of tornado generated missiles.  
Additionally, some tornado generated missiles may not cause system failures at all or may cause failures that are 
repairable or recoverable within a reasonable time frame. 
 
In summary, EGM 15-002 stated that the generic bounding risk analysis performed by the NRC concluded that this 
issue is of low risk significance.  Therefore, enforcement discretion until June 10, 2018, would not impose significant 
additional risk to public health and safety. 
 
This condition had no actual safety consequences impacting plant or public safety since ANO has not experienced 
a tornado missile event. 
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G. Basis for Reportability: 
 
This event is reportable pursuant to the following criteria: 
 

10 CFR 50.73(a)(2)(ii)(B): Any event or condition that resulted in the nuclear plant being in an unanalyzed 
condition that significantly degraded plant safety. 

10 CFR 50.73(a)(2)(v)(A): Any event or condition that could have prevented the fulfillment of the safety function 
of structures or systems that are needed to shut down the reactor and maintain it in 
a safe shutdown condition. 

10 CFR 50.73(a)(2)(v)(B): Any event or condition that could have prevented the fulfillment of the safety function 
of structures or systems that are needed to remove residual heat. 

10 CFR 50.73(a)(2)(v)(D): Any event or condition that could have prevented the fulfillment of the safety function 
of structures or systems that are needed to mitigate the consequences of an 
accident. 

 
The guidance provided in NUREG 1022 states under 10 CFR 50.73(a)(1): 
 

The holder of an operating license for a nuclear power plant (licensee) shall submit a Licensee Event Report 
(LER) for any event of the type described in this paragraph within 60 days after the discovery of the event. 

 
 
H. Additional Information: 
 
10 CFR 50.73(b)(5) states that this report shall contain reference to “any previous similar events at the same plant 
that are known to the licensee.”  NUREG 1022 reporting guidance states that term “previous occurrences” should 
include previous events or conditions that involved the same underlying concern or reason as this event, such as 
the same root cause, failure, or sequence of events. 
 
A review of the ANO corrective action program and LERs for the previous three years was performed.  Aside from 
LER 2016-002-00 mentioned previously, there were no other previous similar events identified.  The conditions 
identified herein were a result of extent of condition evaluations of plant SSCs with respect to potential tornado 
design vulnerabilities.  These vulnerabilities are legacy issues which are being addressed within the time frame 
allotted by EGM 15-002. 
 

 



<<
  /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 1.00000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 1.00000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /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 1.00000
  /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

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /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 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /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 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


