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Specifics of power supply systems of superconducting (NICA

structural magnets of synchrotrons and Collider

Modern accelerator complexes require precision power supply systems of
MW-power, the stability of load currents should be Al/I ~ 1E-4...1E-5

Superconducting magnets (pure inductive load) at high-speed current
requires operation in the maximum dynamic range of voltage

Providing a given ratio of fields in all families of magnetic elements

The power supply system should include a subsystem of emergency
evacuation of energy from the SC-magnets.



Nuclotron power supply System NICA

Schematic diagram of the Nuclotron power supply system
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Nuclotron power supply System

Block diagram of the source 19TV 20TV
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Nuclotron power supply System

Block diagram of the source 19TV 20TV




Nuclotron power supply System NICA

Block diagram of the source 37TV
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Nuclotron power supply System NICA

System energy evacuation from the SC-magnets

Requirements for the system of energy evacuation from the SC-magnets of the Nuclotron

1) energy output constant - 160ms,
2) the potential of the magnetic elements relative to the "earth" not more than 500V,

3) reliability.

Common view

Power circuit Schematic diagram
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NICA

Nuclotron power supply System

Power consumption of the network is 6 kV

power supply scheme
GPP1
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Nuclotron power supply System

Power consumption of the network is 6 kV

power supply scheme
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NICA

Nuclotron power supply System
Power consumption of the network is 6 kV
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Nuclotron power supply System

Power consumption of the network is 6 kV

supply 19TV, nets 6kV
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Nuclotron power supply System NICA

Source current regulators

Reference function
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NICA

Nuclotron power supply System

Source current regulators

37TV

Block diagram of the current regulator
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Nuclotron power supply System

Source current regulators

Precision current measurement subsystem based on the ZET 220
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Nuclotron power supply System NICA

Source current regulators
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Nuclotron power supply System

Precision currents
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Booster power system NICA

the main parameters of the PS Schematic diagram
Maximum power 2,86 MW - =
_ 12 M0 T\J_
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ks e
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Booster power system (IS‘I.CA)

Block diagram of the current source
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Booster power system

(IiI.CA)

ceTk 0,69xB

Block diagram of the current source
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Schematic diagram of the current source NT11-260

I9LAHJEN 1D
dawakg

T 1—260.7]

arrand]

6908 _|
EL

00 T

Ld

HnBepinop

HUd=08308

|

Lk

[ —

Lag

17008 4504
= 45 Muc

:

Pe

Ik

Ug=330.. 4308 W

Howbepmop |

oy

E e | ACkACE LF
8 [RFCE L3

Kowbapmop 2

12008 6004
h = 80 mxe
& 2 kBm

0or A
260 8

6908
507w _* on 2

6905
B0y o IEE

Production «HII JIM UHeepmop», Moscow, Russia

ooo A
60 8

00 4
60 8




Booster power system

System energy evacuation from the SC-magnets

Requirements for the system of energy evacuation from the SC-magnets of the Booster

1) energy output constant - 160ms,
2) the potential of the magnetic elements relative to the "earth"
3) reliability.
Schematic diagram
Potential graphics
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Booster power system
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NICA

Booster power system
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NICA

Booster power system
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Booster power system NICA
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Booster power system NICA

Start-up NMNUT11-260
27 july 2019r
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Booster power system NICA
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Booster power system NICA

Precision current measurement subsystem

Functional diagram of the The main parameters of the system:
measurement system - the measurement range of the primary current: from 0.1 to 10kA;

- accuracy of current measurement in static mode: for the main source
10kA — 60ppm, for additional sources 600 A and 300 A — 20ppm;

o [ | [ _n R -- accuracy of current measurement in dynamic mode:e for the main source
damiux an.6nox L oy
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Booster power system

2 session sept. 2021

Precision current measurement subsystem
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The power supply system of the Collider

Main parameters of the structural superconducting magnets

The inductance of the dipole magnets, Lm

The inductance of the quadrupole focusing magnets, Lf

The inductance of the quadrupole defocusing magnets, Ld

The current of the dipole magnet with a field of 1.8 T, Im

Current stability, AIm/ Im

The current of quadrupole focusing magnet with gradient field, If

Voltage at the rate of change of the magnetic field 0.1 T/s, U

MmH

MmH

MmH

KA

KA

36
4,6
4,6
10,4
2*10°°
10,4
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The power supply system of the Collider (NICA)

Power system requirements

The cycle of the magnetic field / current

A A

B (T)| I (kA)
dl/dt = +/- 0,01...0,6 kA/ls

1.8 104 2 '

dl/dt = 0,6 kAls \/

& L%

Requirements for the system of energy evacuation from the SC-magnets of the Collider

1) energy output constant - 160ms,

2) the potential of the magnetic elements relative to the "earth" not more than 500V,

3) reliability.




The power supply system of the Collider (NICA)

Schematic diagram
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The power supply system of the Collider

(NicA)

Main parameters of power supplies

PS1 PS2 PS3

Supply voltage 3¢ ~50Hz 380B +/-10% TN-S
Maximum power, 600 KW 45 KW 25 KW
Average power, not more than 250 KW 20 KW 10 KW
Source voltage +/-50 Vp +/-40 V. +/-30 Ve
Output current 11000 A, 1000 A, 600 Ay,
The inductance of the load 45 wmH 9,2 mH 4,6 mH
Al/1 at di/dt not equal to zero 2*%104 5*10 5*104
The minimum duration of rise/fall field 18 s
Al/l at di/dt=0 2*10° 2*10* 2*10*
The maximum length of a table field with a

: 24 h
di/dt=0
Operating mode:
-statics, yes yes yes
- speaker dl/dt 0..+/-600A/s 0..+/-60A/s | 0..+/-20A/s

3
7
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The power supply system of the Collider (NICA)

Power supplies
Schematic diagram of main source Production
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The power supply system of the Collider

(NICA)

System energy evacuation from the SC-magnets

39
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The power supply system of the Collider (NICA)

Energy evacuation Switch

Main parameters : 1) Static mode
2) Minimal energy loss
3) Operational reliability.

General view BAB49 Energy evacuation switch
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Switch automatic high-speed BAB49-6300:

rated current - 6300A
rated voltage - 1050V

the off - time of 8ms production
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The power supply system of the Collider (NICA)

Full schematic diagram of the power supply

[ RPpRE—— Y S Je

. + additional sources (10V x 300A) - 88 pcs.
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The power supply system of the Collider (NICA)

Fundamentally wiring diagram power circuit

COLLADER
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The power supply system of the Collider (NICA)

Fundamentally wiring diagram power circuit

Equipment placement plan. Development of a 3d model of the equipment layout




Development of Booster and Nuclotron power supply systems(NICA

General accelerator NICA power supply system

Current cycles of the NICA

TkA)

Booster

yCKOpeHune

aasog Toxa

e itz N
i I 44 Im I
4,02

Nuclotron

ycKopeHve

y

CKOPEHWE peKynepauns

The main parameters of the magnetic cycles of the
Booster and the Nuclotron

Parameters Booster Nuclotron

Total i '

otal inductance of superconducting 1 120
magnets, L [MH]
Maximum current (field),[A] ([T]) 10 (1,8) 6,0 (2,0)
Voltage of current sources,[V] 260 450
A d

ccumula.tted for each half-cycle 16 2.16
(current rises) energy,[MJ]
Peak f'th t

eak power of the current source, 22 27

[MW]

booster and the Nuclotronin the
collider injection chain




Development of Booster and Nuclotron power supply systems(NICA

Scheme Booster Scheme Nuclotron
W booster W nuclotron

IK?_(W\_V__!_“| ' 1,6Mj Z’ZMJ o ikl KT 2 kT3

| KFD 3

weTom

DC/DC DC/DC

[ FxFD2

K3 K4 KT8 KT S KT 4

existing PS
& —— storage New power supply:
Superconducting magnetic ~ energy - current = 6kA
~ - voltage — 450V
energy storage — SMES \ - Al—50ppm

- solenoid made of high temperature

superconducting cable, Ca pacitor bank

- energy 3-5 MJ, -capacitor capacity 60F

- tfemperature 28 K, AC/DC - voltage 400V

- liquid neon cooling, - energy 4.8M)

- operating current up to 10 kA, [
- 3x inductively coupled windings. ~690V
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Development of Booster and Nuclotron power supply systems(NICA

Scheme Booster Scheme Nuclotron
W booster W nuclotron
x '»J - | 1,6MJ 2,2M)
% e [ pcoe || | |ocioc * :
1z ng f\( KD 2 [koz J} I
existing PS
8 — storage New power supply:
Superconducting magnetic - | EnereY pUCSRE,
energy storage — SMES B - voltage — 450V
gy g \ - Al—50ppm
- solenoid made of high temperature
superconducting cable, Capacitor bank
- energy 3-5 M, -capacitor capacity 60F
- tfemperature 28 K, AC/DC - voltage 400V
- liquid neon cooling, - energy 4.8M)
- operating current up to 10 kA, [
- 3x inductively coupled windings. ~690V

46



Thank you foryour
attention!

47




<<
  /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 false
  /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


