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Overview of SNS stripping foil systems in the ring

Thick secondary foil in the
injection section of the
proton accumulator ring

Thin stripping foil in the
injection section of the
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Original foil changer stepper motor controls design
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Pacific Scientific driver board issues and battery failures

Inside look at the Pacific
e Qverls years of operOﬁon Scientific Motor Driver
time the Pacific Scientific
driver boards were starting to
fail, and spares were running
low.

Same board underneath view

» The Pacific motor driver
configuration parameters
were stored in the hardware
and retained by the onboard
battery. These batteries were
having end of life failures;
when power was lost, the
parameters had to be

reloaded manually. The battery is soldered onto
the circuit board that had
to be disassembled for
replacement.
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Addressing obsolete components and incre |
sustainability of the control system =i

The primary building blocks of new control system

- Allen-Bradley Control Logix PLCs > IFMs for position
switches
« Application Specific Components Stepper
“AMCI" Ethernet IP Modules g‘offr flf”\’er/
onftrollers
o SDA4840E2 Stepper Motor Controller
— AMCI's SD4840E2 Networked Series Stepper Indexer / Driver for
Ethernet/IP networks reduces stepper confrol system costs by
eliminating the need for a separate stepper controller in your
PLC chassis. The indexer is built into the driver. New
« ANA2 Resolver Input Module o PLC
> m
« Sola 24VDC power supplies (SDN20-24-100C) -
5 Power supplies
o SoftlOCs & network
— EPICS support for devices already exists (A-B PLC switch

TCP/IP, BACnet, Modbus, VFD TCP/IP, etc.
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Architecture of the stepper motor PLC based conitrol
system

Machine Control System >
CA
CA = Channel Access . .
PLC = Programable Logic Control [ Rlng FOII SIOC ]
SI0C="Soft 10C IAB ethernet (CPU Port)
EENET Moduie TO11 System PLC ]

16-Port Switch
| Digital & Analog I/O Positions
[ Stepper Modules (3) ] [ Resolver Input (1) ] Chainsaw “Clock” >

Plunge Intermediate Switches

Absolute Plunge Potentiometer Signals
Motor Leads Position
EOT Switches Feedback
Motors Chainsaw Sensors
Ring Tunnel Primary/Secondary Stripper Foil Systems Selection motor limif switches
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Installation over two 6- week outages with offline testing of
the design

The test stand was fitted with a wiring harness and
connectorized to mate with the spare foil changer.
The test stand uses a PanelView HMI for local control
that matched the functionality of the EPICS control
screens.

» The first outage was utilized to
place connectors on the field
cables to allow the system to be
connected to the old VME based
system and to the new PLC based
system.

+ The second outage the PLC and
motor control system was install
and commissioned.

« Old control system was left in
place for quick rollback if
required.

Thin foil on hangers on primary
foil changer

The stepper motor controllers were optimized through testing and
measurements by the Alignment Group; the results of each axis were for
the primary thin foil; index 0.1501 mm/step and plunge 0.0194 mm/step.
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PLC hardware and software configuration in RSLogix
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AMCI provides Ethernet configuration software for the stepper
controller. The PLC retains configuration data for each stepper
controller. When a controller fails, all that is required is setting the IP
address in the replacement conftroller. Once the new stepper
controller is put in place the PLC recognizes and transfers the motor
configuration to the controller for quicker recovery time.
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New EPICS control screens for foil changers

%

Foil overview screen
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Foil selector detail screen
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Plunge detail screen
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Conclusion

¢ The PLC based motor control system upgrade using commercial
off-the-shelf (COTS) hardware eliminated obsolescent issues with
the VME based system and old motor drivers.

« Streamlining the operator’s interface to remove drive
configuration parameters, that were not well understood,
reduced the possibility of foil damage. Operator’s feedback has
been very positive!l

« The upgrade was a success with improved performance of
motion on the foil changer. No control issues that required
rolloack to the old system have occurred.

« Having the confidence of 1 2 years of operation without any
issues, ensures a path forward to deploying this design to other
stepper motor control systems throughout the facility.

* The PPS gamma blocker system was upgraded with same
design and plans to upgrade the high energy beam transport
(HEBT) scrappers will take place in the 2023-24 long outage.

Secondory f0|l chonger in funnel

%OAK RIDGE

National Laboratory





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /All
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /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 true
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENG ()
    /ENU (Setup for JACoW - paper size, embed all fonts, compression, Acrobat 7 compatibility.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.000 791.000]
>> setpagedevice


