ACCELERATOR SUPPORT – EQUIPMENT 	





19.d.	Background





Accelerator-related capital equipment includes devices purchased as units whose price is consistent with DOE capitalization criteria (cost > $ 25 K).  In addition to specific technical items, some examples of general use and replacement items above this cut-off include: vacuum leak-detectors, ultrasonic cleaners, magnet system power supplies, transformers for holding the Tevatron at flat-top during collider stores, transient recorders, logic analyzers, and spectrum analyzers (obsolescent, no longer supported by the manufacturer).  As this list demonstrates, there is a continued need for general-purpose equipment funds for maintaining (and upgrading) the Accelerator Division infrastructure and technical capability.  This is a particularly severe problem for an organization like Fermilab with aging infrastructure, due to the requirement to use scarce capital equipment funding for the replacement of many worn-out or obsolete items of a moderate cost (in the $ 25-100 K range).  As needed, operating funds are exchanged for equipment funds for the purchase of such items.





Major needs during this time period include klystron tubes, modulators, controls equipment, and a 2 oK liquid Helium refrigeration plant, liquid distribution system, and ancillary equipment to support the development and testing of superconducting RF systems at SMTF (Superconducting RF Module & Test Facility).  These procurements would likely extend over multiple fiscal years.


19.f.	Accomplishments in FY05





The following items were purchased using equipment funds:





A replacement for the worn-out cooling tower for Compressor #A at the Central Helium Liquifier.  This completed the multi-year upgrade of the three cooling towers at CHL.


Modification of CHL controls for cold box #2 to enable automated plant operation.  This completed the multi-year controls upgrade at CHL. 


Two sets of high voltage (13.8 KV) switchgear and enclosures to replenish spares that were used to replace those that failed in the Main Injector in 2005.


A four-channel 4 GHz digital oscilloscope for Main Injector.


Two spectrum analyzers to replace obsolescent (no longer supported by manufacturer) for the Antiproton Source and the Recycler ring.


A 75 KW 12-pulse DC power supply for Antiproton Source.


A vector signal analyzer for Tevatron.


Begin upgrading power supplies for correction magnets in the Antiproton Source.


Leak detectors for general use in all accelerator systems, replacing those approaching 30 years of service.


An electric 5 ton capacity fork lift truck, sized to fit into the Tevatron tunnel, to replace a 35 year-old unit for the Mechanical Support Department.


Many items in the Run II Luminosity Upgrade and Reliability Improvement program were funded under equipment: the Main Injector Beam Position Monitor (BPM) system, Optical Transition Radiation (OTR) detector systems for the Tevatron and the A1 beam line (antiprotons from Main Injector to Tevatron), lithium lenses for the Antiproton Source, upgrading the Stacktail Cooling System and the Band 4 Cooling Tanks for the Antiproton Source, upgrade of the Main Injector Slip Stacking RF system, Recycler Ring upgrades, upgrades of the Beam Line BPM system, Hall Probes for Rapid Transfers of beam between machines, upgrade of the Tevatron Electron Lens #2 (TEL 2) and fabrication of Tevatron Electron Lens #3 (TEL 3) for active beam-beam compensation, new Beam Position Monitor (BPM) electronics and a new Ionization Profile Monitor (IPM) system for the Tevatron, production of a Beam Loss Monitor (BLM) and associated beam abort system for the Tevatron, and upgrades of the Booster Low Level RF (LLRF) system.


Equipment expenditures for the Proton Plan included:  4 (plus 2 spare) ORBUMP magnets with upgraded design for less orbit distortion for the Booster during injection of H- beam from the Linac, modulator and bias supply for new Booster RF cavity #20, and 8 large aperture quadrupole magnets for the MI and beam lines in order to allow greater intensities by reducing beam losses and radio-activation of components.


Began procurement of klystron tubes, modulators, and controls equipments for SMTF.


19.g.1.	Accomplishments Expected in FY06





Purchase advanced RF signal processing equipment (and retire obsolete equipment). 


Purchase two additional spectrum analyzers to replace obsolescent (no longer supported by manufacturer) for the Antiproton Source and the Recycler ring.


Purchase a new oscilloscope for the Main Injector Sampled Bunch Display System.


Purchase new network “server” computers and purchase advanced network routers to improve network traffic handling capability. 


Continue upgrading power supplies for correction magnets in the Antiproton Source.


Leak detectors for general use in all accelerator systems, replacing those approaching 30 years of service.


Civil construction and piping contract for installation of the new cooling tower for Compressor A at CHL which was purchased in FY05.


Purchase of an oiler for Compressor A.


Equipment procurement for the Run II Luminosity Upgrade and Reliability Improvement program will include:  new Lithium Lenses for accumulation antiprotons, installation of additional electrostatic separators in the Tevatron, upgrading of the centrifugal cold compressors for the Tevatron cryogenics system, and backups for critical 345 KV switchgear (as identified in the in assessment of critical vulnerabilities).  These items will complete the procurements for the Run II program in FY06.


The Proton Plan will include upgrading (nearly obsolescent) power supplies for the Linac quadrupole magnets (33 units), new correction magnet packages and power supplies (50 each) for the Booster, implementation of a 30 Hz harmonic component to the Booster magnet ramp (this effectively trades RF power to accelerate a larger number of protons at a slower rate, while keeping the overall Booster cycle-time constant), and a beam collimation system for the Main Injection (likely patterned after that recently installed in the Booster), and, if early funding is available, beginning the procurement of power amplifiers, drivers, and modulators for the two-amplifier configuration of Main Injector RF for increased intensity for slip-stacking for neutrino physics program.


Continue procurement of klystron tubes, modulators, and controls equipments for SMTF.


If early funding is available, begin procurement of the 2 oK liquid helium facility for SMTF.


Equipment purchases in support of R&D for accelerating the beam to be delivered by the proposed Proton Driver by the Main Injector would include an anode power supply, a solid state driver, and a new power tube for the MI RF, and a laser amplifier for R&D on laser chopping of proton beams.





19.g.2.	Future Accomplishments Expected in FY07 and Beyond





Purchase leak detectors for general use in all accelerator systems, replacing those approaching 30 years of service.


Purchase new network analyzers, spectrum analyzers, and vector signal analyzers to replace obsolete/obsolescent equipment.


As part of Proton Plan:  MIE procurement of power amplifiers, drivers, and modulators for the two-amplifier configuration of Main Injector RF for increased intensity for slip-stacking for neutrino physics program.  Installation and commissioning will occur in FY08.


Procure an electron-beam welding facility for constructing niobium RF cavities.


Continue procurement of klystron tubes, modulators, and controls equipments for SMTF.


MIE procurement of the 2 oK liquid helium facility for SMTF.
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