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I. Introduction
m Evolution of ADS to ADANES

® Roadmap of ADS/ADANES
m New Site, New Research Center

II. Progress of ADS/ADANES
m Configuration of C-ADS
B Accelerator System

m Spallation Target
m Key Issue of AD in ADANES Burner




Nuclear Fission Energy Status

~ 1
X
~ 100 = Ideal System :
x T * | ADANES
= &+ | :
=) T I
= 4 |
< 1
N T I
:1 |
© p( 1 ()
S 104 ?
w T !
& i 1
ot 1 I
=] I
= T I
N
2] + I
=z | 2 MOX+LWR | ADS
T+ Transmutation
0.1 ——+—+—+—+++H ——+—+—+—+++H ——t+—+—+—+++H :
0.1 1 10 100
**Fuel Supply 1000GWe Radiotoxicity Reduction (%)

1 I e Rosimap I GHIA.



Nuclear Fission Energy Status
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3%) Status of Close Fuel Cycle

0 Main difficulties of P&T:

0 New Approach: (optimizing SNF resources & radiotoxicity)
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Extract high purity U, Pu & MA # Residual

remain MA<1% (long lifetime in waste)
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more Toxicity @ Complexes after few cycles

High purity Pu, MA fuels is :

Double Strata (4)

Burning Unstable & High risk of proliferation !!
E\(’Rwﬂ LWR ‘ﬂl’ :@

Low feasibility(final solution?), low cost effective

-
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Simplify Fuel Recycle: Remove part of FPs (~50%) from TRU Burning in ADS (3b)

SNE, Convert Residuals as recycle fuel ﬁ TRy ﬁ
Power Burner: Transmuting, Breeding & Energy Amplif N/

by fast neutron for burnini recicle fuel rSO% FPi



Evolution of ADS to ADANES Burner

( Accelerator Driven Advanced Nuclear System )

0 Accelerator Driven System was proposed for:
» Nuclear waste transmutation (ADS)

» Isotopes production (ex. Breed, ISOL, APT) ADANES Burner
» Energy Amplifier (ADTR)...

® ADS consists of high power proton accelerator, spallation
target & subcritical core mainly
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/;::\ >~ ADS and FR in Advanced
cenerat Nuclear Fuel Cycles — A
Turbing Comparative Study,
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ANDANKS dwWR SNE: 220WA/Toan)

MA Energy
TRU

NU ADANES Burner:

DU Transmutation**(3~12) +
Th Breeding > 1.1 +

LEU... Energy Amplifier ~ LWR
S9BHUNF In S

NS

ADANES Fuel Recycles:
Remove >50% FP from SNF by
Waste:<4%SNF HT Dry (Ext. AIROX), further

FP’s: Volatile FP’s, <: Remove >50% Ln’s by REs

<1%gas, <1% Ln’s extract, MA<1% than Origin
MA<1% than SNF




ANDANES MTWR SNE: 220WA/Ton)

MA Energy **Burning: |
TRU SNF >3

NU ADANES Burner: MA = 12

DU Transmutation**(3~12) + -
Th Breeding > 1.1 +

LEU... Energy Amplifier ~ LWR —50%FP

>96%UNE n CuUE i |

Convert SNF into Recycle Fuel _

"= Waste <4% SNF @ MA<1%, = -
1<500Y, Sustain NE > 10000yr

ADANES Fuel Recycles:
Remove >50% FP from SNF by
Waste:<4%SNF HT Dry (Ext. AIROX), further

FP’s: Volatile FP’s, <: Remove >50% Ln’s by REs

<1%gas, <1% Ln’s extract, MA<1% than Origin
MA<1% than SNF

NS -~




ADANES —— Operation Mode

> Safety, Flexibility> Close fuel Cycle, “Raw Fuel”, Higher cost effective
» Higher Resource Utilization, Minimization Radiotoxicity:

>90% resources utilization, <4% waste & 500 yr. live time
» Duration of Accelerator Driven Subcritical Core:

10% ~ <15% (depend power density, temperature, and...)
» Efficiency of Nuclear Electricity Generator:
ADANES: >31%~~36% with AD
>35~~40% without AD

Y e ADS Roadmsp In CHINA
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&) Key issues for Safety | ..
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® Reactivity Control
» Subcritical core with AD

» Good design reactor controller
(Ak--5% ) without AD

Normalized radiotoxicity

o
-

o
o
=1

® Decay Heat Removing T e e me e o
» Smaller decay heat (<10% LWR at discharge, <1/3 ~ 10yr UNF)
» Neutrons, photons < 1/3 of LWR at discharge

» Fuel cladding material (>1500°C) for air removing heat in accident

® Radioactive material confinement

» Two shell of cladding to shield against radioactive releases

» Cladding material ( > 1500°C & > 50MPa) to limitation of
radioactive release during accident

o e D Ronimap In GHIA.



Sy (Cost Effective

® Close Fuel Cycle > Waste <4% volume & <500yr lifetime

® Resources Recycle 2 >90% utilization, no need to add LEU
in > 214 recycle fuel

® UNF treatment simplified ---<1/3 of P/T Schema
\

® Deep (~30yr) burnup core T B0 S g B i
1.9 highly recycling systems): CDB =nm
® Modular Reactor ( Blanket ) ' \\\\\\ Nea3109 (OECD)

1714 3ar FR+TRU
® Higher T,, - higher n, L6 \\\\\s\# ADS+MA

® Part time (10%~15%) AD £ | \| S =

cost, RCOST
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® Optimize the AD power - % 4

= Z—Aps
< 15SMW/1GW sub-core 1 | | | |
0 0.05 0.1 0.15 0.2 0.25
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) ADS/ADANES Roadmap in China
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ADS/ADANES Roadmap in China
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[3%) Accelerator Driven Recycling Used Fuel

SC LINAC ("5mA@ 200MeV d+Be)

°LIEIBT Il\iEIBXT
» Fuel Recycle
» Compact Neutron Source:
1, Verity Recycle Fuel
 UC Fuel Properties
o 23U->23Pu Breeding rate

* Optimization of Fuel Assembling

2, Irradiation of Materials
« Cladding (SIMP. SiC/SiC. SiC/Ti,SiC,...)
* Core Structure (...same as above...)
*  Window between Accelerator and Target

Granu Target




New site, New open research center

CAS: IMP, IHEP, HIPS,USTC, UCAS, ...
GNC, CNNC, Universities, Other Inst....

w
@M R
6
Gk A .
® ) é@'\p | ?:TJ)
q_\‘%‘ u?-"% A %H
BT RE AR Gt
~ y N
BRI TR o A
H s M
N W o de BT

ORISR aGh. W)

4,7;_ \: \
b % B
A LUl .
M Ningde
- &
; Fuel Recycle
=i ® a"
GR. @ A - rEiREERE r‘- ',‘E(m i ‘l=\=, s -
42 ©ﬁ It ] -HUIZﬁéu cnesans [ B :]
F . :' sk s -‘: 4 /
Wi ADSHHIAF T - *




e
'V R,
o . Y/ -
”Y &
!

II. Progress of ADS/ADANES
m Configuration of C-ADS
m Accelerator System

m Spallation Target
m Key Issues of AD for ADANES Burner




) Confiocuration of C-ADS

Injector MEBT2 Main Linac g ‘ IEEEREE RN ~'l
gaam kAR RELIGRE AR, LITEV R

Y ¢
! § l
i \ I*“ W1 ni If|+|wash¢m¢1f-mm-w{-m-{ 4 1 \,.,,',m,

[

Spoke040,59.2m Ellip06348m BeomDumper
42Cavity/7CM 64Cavity/8CM 24Cavity/8CM

Injector 11

| | Elliptical 063
) 650MHz
28 cavities

RFQ
325.0MHz

Injector I Q TaSkS Of |H EP




ECRIS+LEBT

iy ° 2.45GHz ECR Commission:

>25 mA & 35 keV

bl - Improve on Reliability, Stability,

maintaining in >2500hr

* ~8short (<1sec.) beam trip in

CW operation in >100hr

14~18 GHz ECR R&D pre-result:
~10 mA & 35 keV

Feed in RF power ~ 30W, ~300W for
14~18GHz, 2.45GHz ECRIS resp.
Feed in / pumping out H, ~ 1/3 of
2.45GHz ECRIS ( favor for D, )
Less beam trip = more stable




3 Iniector I: 325 MHz RFO+TCM?
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Commission: Pulse Beam, eff. >95% low duty factor~3.6MeV& 10mA

S ADS Roadmap in CHINA
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IMP & THEP
in 2016

325 MHz Spoke cayity

Beta=0.21



Granular Fluid by Gravity

Science China
Tech. Sci. 58(10)
July 2015

o |

Spallation
neutron



Granular Fluid by Gravity

Science China
Tech. Sci. 58(10)
July 2015

Outlet

o3 ;

Spallation
neutron

Granular fluid operate
stable as sand clock
Target heat removing off
line and grain update on
line simply

Higher target power
capacity: 10~100 MW
Dissipation the shock wave
induced by beam trip
Relieve short beam trip
(<10s) requirement as
discrete medium in target
Dust handling require
High cost effective



Large scale loop & HT test Granular target test bench
ADS Roadmap in CHINA
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Kev Ieeatie of AD for ADANKS Rurner

» Accelerator Driven (new approches, operation mode)
« Starter of Burner = reduction requirement for power generation
e 10~15% of Duration Burner Operation = cost effective

» Beam Power (system optimizing)
« ~10MW_/GW, > reduction scale of LINAC, cost effective
» Stability (key tech., system optimizing)
* ECRIS: 14~18GHz = Low RF Power, Flow H, (favor for D,), more stable
 RFQ: 162.5MHz-> Lower power density
* SC-Cavity = Nb (or Nb;Sn) coating on cupper cavity = SC-cavity !?
* Beam trip = Optimizing System: ECRIS, Target (<10Sec.), Burner
operation mode...

» Reliability (key tech., new design)
* RF PS:plugin/out
* Beam lose : beam dynamics, collimator to mitigate halo beam ?
* SCL : rapid fault recovery, He, plasma cleaning...
e Target : Granular fluid, heat remove off line, grain replace on line




f3%) Summary of ADS/ADANES in CAS

® ADANES Conception Proposed, AD is key issue in ADANES !

® Accelerator System (prototype in world)
162.5MHz Injector >2.55MeV&11mA - 5.3MeV&2.7mA CW proton beam

® Spallation Target (new, simplify)

Granular fluid target is designed and prototype testing with e-beam

® Subcritical Fast Core (new, simplify)
(Gas + Grain) / (Water + Steam) two phase coolant core R&D to optimizing one

® Fuel Recycle (partial new, simplify)
HT-Dry + REs Extracting Processes R&D intensively

® ADANES Material R&D (W, Be/Alloy, SIMP, MAX, SiC//SiC...):

SIMP Steel (similar HT9) produced and Improving in S Tone Scale
SiC,/SiC, SiC,/Ti,;SiC, & other HT used in core and cladding, R&D intensively

® GPU based S-Computing used for optimization of System Design




THANKS FORATTENTION

Welcome to
Collaboration !





<<
  /ASCII85EncodePages true
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ABSALOM
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /ALIBI
    /AllegroBT-Regular
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /BankGothicBT-Medium
    /BaskOldFace
    /Batang
    /BATAVIA
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /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
    /BremenBT-Bold
    /BritannicBold
    /Broadway
    /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
    /CASMIRA
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CharlesworthBold
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DauphinPlain
    /EdwardianScriptITC
    /ELEGANCE
    /Elephant-Italic
    /Elephant-Regular
    /ELLIS
    /English111VivaceBT-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EXCESS
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /GENUINE
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HELTERSKELTER
    /HERMAN
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /ISABELLE
    /JOAN
    /Jokerman-Regular
    /JuiceITC-Regular
    /JUSTICE
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /Lithograph-Bold
    /LithographLight
    /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
    /MANDELA
    /Mangal-Regular
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MATTEROFFACT
    /MaturaMTScriptCapitals
    /MICRODOT
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /NATURALBORN
    /NEOLITH
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /OPENCLASSIC
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /PosterBodoniBT-Roman
    /PRETEXT
    /Pristina-Regular
    /PUPPYLIKE
    /Raavi
    /RADAGUND
    /RageItalic
    /Ravie
    /REALVIRTUE
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SHELMAN
    /ShowcardGothic-Reg
    /Shruti
    /SimSun
    /SnapITC-Regular
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /Stencil
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TRENDY
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-RomanExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /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 (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENG ()
    /ENU (Setup for JACoW - paper size, embed all fonts, compression, Acrobat 7 compatibility.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.000 791.000]
>> setpagedevice




