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FY15 Progress
The Accelerator Division has achieved the Notable Outcome in this year’s DOE contract by delivering over 400 kW of beam power for a period of 100 hours in a week, and in fact have been running above 400 kW since the end of March.  Work will continue to increase the beam power to the NOvA experiment before the pending summer shutdown.  Continuous improvements to the extracted beam has allowed SeaQuest to accumulate data at their requested rate.  Booster Neutrino Beam (BNB) will be prepared to send beam to MicroBooNE prior to the FY15 shutdown.  The existing BNB focusing horn was replaced after being in use for nine years.  The process for removal of the horn was reengineered by the new Target Systems Department.  The Accelerator Division has created this department to provide support for high power targets and horn systems going forward.  A Total Loss Monitoring system has been designed and installed to allow higher operation of the Booster beam and is in the final stages of ESH&Q approval as a safety system.  This system is also planned for use when running beam to the Muon Campus for the Mu2e experiment.
The summer shutdown will focus on the installation of beamline components and the conversion of the former antiproton source needed to deliver beam to the Muon Campus, as well as replacing titanium sublimation pumps with ion pumps in one-third of the Recycler.  The shutdown is scheduled to start in July of FY15 and continue through the end of the FY. 
This year has also seen improvements to the Linac and Booster as part of the PIP program, including utilities (power distribution and water), vacuum systems, beam physics and procurement of final power amplifiers. The Linac 200 MHz klystron prototype design is complete and unit manufacturing and acceptance testing will be complete in FY15.  The Linac laser notcher system will be installed during FY15 summer shutdown.  All major components for building two prototype modulators (half and full power) have been ordered and delivered for the Linac Modulator upgrade. Work progresses on the assembly and controls with the initial testing of both modulators planned for late FY15 and continuing into FY16.
The Booster Anode Power Supplies are slated to be installed during the FY15 shutdown. All twenty of the Booster power amplifiers have been converted to solid state, and the modulators upgraded to handle 15Hz operation. The Booster RF cavity refurbishment rate has greatly improved largely due to additional labor and training received in FY15; 17 cavities have been refurbished to date, and all are expected to be complete in FY16. The Proton source is entering the important stage of 15 Hz operation followed by the ramp up proton flux in FY16.   It is expected that Booster will be testing 15 Hz operations before the FY15 shutdown.

FY16 Executive Summary 
Fermilab Complex Operations
Accelerator Operations (KA-22-02-02-1)

$76,125,000 is provided for the following (FWP: 14-105):

· $50,325,000 is provided for support of the operations of 16 km of accelerators and beamlines at the laboratory, two high power target stations and several low power target stations.
· $9,725,000 of funding is provided for the Proton Improvement Plan. The funding will be used to ramp up beam for NOvA and MicroBooNE, plan and test beam delivery to the g-2 experiment, achieve performance metrics and support the laboratory's full experimental program.
· $16,075,000 for Electrical Power to operate the Accelerator complex for approximately 41 weeks in FY16.

In FY16 we will continue to increase the beam power for NOvA.  This will require the successful operation of the Booster at 15 Hz.  Additional RF power will be installed in Booster and two additional cavities will be added to the ring.  Additional spare focusing horns and targets will need to be built to maintain operational spares for BNB and NuMI.  The Test Beams in the external beamlines will continue to be supported.  The installation of the Muon Campus transport lines will continue.  Additional accelerator operations funding is needed to prepare for g-2 commissioning and operations.

FY16 Plan
The plan to increase beam power to the NuMI target is outlined below.  In addition to slip-stacking in the Recycler and the ability to deliver beam at 9 Hz from the Booster, beam losses must be maintained at acceptable levels. 
Beginning in October 2016, we will commission slip-stacking of 4+6 Booster batches in the Recycler with 3.4x1012 protons per batch (ppb) and a goal of 95% efficiency.  At least 18 Booster RF stations are expected to be operational and capable of 15-Hz operation.  A new shielding assessment which takes into account the use of Total Loss Monitors will allow running higher flux through the Booster.
Once efficiencies are acceptable and at least 19 Booster RF stations are operational, the beam from Booster will be increased to 4.3x1012 ppb for a beam power out of the Main Injector of 575 kW.  The Booster longitudinal damper sysytem, to be completed in FY15, will also need to be operational in order to provide beam with the proper longitudinal emittance.  
The next step requires 20 Booster RF stations capable of 15-Hz operation for reliable beam delivery at 9 Hz in addition to good efficiency in the Recycler and Main Injector at 575 kW.  Commissioning of 6+6 slip-stacking would then begin with 3.6x1012 ppb at the 575-kW level of beam power.
The intensity of the Booster beam will be increased to 4.3x1012 when Booster beam quality and MI/RR efficiency allows.  Slip-stacking 6+6 batches at this intensity should allow us to achieve 700 kW to the NuMI target.
Running Booster beam at 15 Hz will provide beam to the Booster Neutrino Beam experiments in addition to NOvA.
In addition to operating at 15 Hz, under PIP-I, a laser notching system will be commissioned in the Linac.  This will replace the notching in the Booster, which will help reduce Booster losses. 
Additional operations funds are planned to begin preparations for operating the Muon Campus. 

FY16 Additional Request
If additional funding were available in FY16, the highest priority in the Accelerator Division would be in the area of succession planning for our aging workforce, to hire and train new staff, especially technicians and engineers.  In addition, we would also increase the number post-doctoral research associates in the Acclerator Division (currently 4).  An increase in funding of       $ 2,200 K would provide for increasing Accelerator Division staffing by 10 full-time equivalents. 
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FY17 Preview
In FY17, the g-2 experiment will be commissioned and construction of the Mu2e experiment will continue.  Additional funding for operation of the Muon Campus for g-2 will be needed.
Operation of MicroBooNE, MINERvA, NOvA experiments and the MTEST and LArIAT Test Beams will be supported.  
Due to new accelerator facilities, e.g. Muon Campus and the Muon g-2 experiment, and increased beam power scheduled to be delivered to the Neutrino Program, the costs of electrical power will increase in FY17 relative to FY16.



Accelerator Operations General
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This thrust supports the commissioning, operations and maintenance of the Accelerator Complex and infrastructure as well as support for beam delivery to the Experiments.  The Accelerator Division directly supports this central mission of the laboratory.  
· Sergei Nagaitsev is the Chief Accelerator Officer and Accerator Division Head.
· A new addition in FY15 has been the planning and initial prototypical Decommissioning and Demolition (D&D) of the Tevatron Accelerator buildings.  In FY15 the plan is to clean out two small service buildings to understand the needed mitigation for impacted systems and to D&D the E2 and E3 service buildings.
· There is a potential for a significant loss of senior staff to retirement starting in FY16.  Resource planning and renewal will require careful consideration and implementation.


PIP-I
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The Proton Improvement Plan (PIP-I), more than half way complete, will have several critical milestones occurring in FY16 through FY17.
· PIP is managed by Bill Pellico and Bob Zwaska, with significant contributions from Fernanda Garcia, Keith Gollwitzer, and C.-Y. Tan.
· For the Linac, all but three tasks have been completed as scheduled. Among the tasks complete in FY15 are utilities (power distribution and water), vacuum systems, beam physics and procurement of final power amplifiers. 
· The Linac 200 MHz klystron prototype design is complete and unit manufacturing and acceptance testing will be complete in FY15. Delivery to Fermilab schedule for early FY16. 
· The Linac laser notcher system will be installed during summer shutdown. Initial commissioning starts immediately continuing through FY16.  
· For the Linac Modulator upgrade, all major components for building two prototypes (half and full power) have been ordered and delivered. Work progresses on the assembly and controls with the initial testing of both modulators planned for later FY15 and continuing into FY16.
· For Booster, 9 of the 22 tasks have been completed with another 6 tasks scheduled to conclude in FY15 and 4 scheduled to be completed in FY16. 
· The Booster RF cavity refurbishment effort has greatly improved largely due to additional labor and training received in FY15.  
· For the shielding assessment, a new beam protection system based on total loss monitor (TLM) were installed in FY15. Extensive dedicated studies and validation tests were performed this year. The goal is to make this system become part of the Booster safety system that allows the higher flux operations starting in FY16. 
The Proton Source is entering the important stage of 15 Hz operation followed by the ramp up proton flux in FY16.   It is expected that Booster will be testing 15 Hz operations before the FY15 shutdown.  An additional RF cavity in FY16 and two more in FY17 will help reduce beam loss and operational reliability.  This is a new operational era and one should expect some growing pains.

Power
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It is anticipated that the Accelerator complex will operate for 40-42 weeks per year in both FY16 and FY17, with 10-12 weeks shutdown per year for installation and maintenance.  
The Accelerator Complex with associated experiments represents the largest AC power use for the laboratory.  The Accelerator Division Operations Department works with the Fermilab Engineering Support Services Section (FESS) to estimate the projected power usage for FY16.  The present plan is to procure power blocks in advance, as has been the custom for a number of years.  The present site power usage for FY16 is estimated to be 379 Gigawatt-hours taking into account the reduced power load for the FY16 summer shutdown. 
Due to new accelerator facilities, e.g. Muon Campus and the Muon g-2 Experiment, increased beam power scheduled to be delivered to the Neutrino Program, the costs of electrical power will increase in FY17 relative to FY16.
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