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1.0 PURPOSE AND SCOPE TC  "1.0
PURPOSE AND SCOPE" \l 1 
In accordance with the DOE Accelerator Safety Order, DOE O 420.2C, and as flowed down through the Fermilab Director’s Policies, the Fermilab Environment Safety and Health Manual including the Fermilab Radiological Control Manual, this procedure defines the approved accelerator beam intensity operating limits derived from the various radiological shielding assessments.
The table in Section 2 specifies the beam power limitations for each section of the Fermilab accelerator complex.  The shielding assessments conducted for each beamline or experimental area with respect to the FRCM limits found that continuous operation at an intensity defined in the Operating Intensity Limits along with the stated Beam Energy is safe and defines the normal Beam Permit operating limits.  

The Basis listed in the table identifies what limits the beam intensity for each area.  The term “Overburden” is used in the table when the Operating Intensity is limited by the shielding surrounding the beamline enclosure.  The overburden intensity limits are specified in protons per hour since the concern here is prompt radiation exposures from beam operations.  The term “Groundwater” is used when the intensity is limited to the number of particles where activation of unprotected soil surrounding the enclosures leads to radioactivity in the ground water.  Ground water limits are cumulative effects and are expressed in protons per year.

2.0 Beam Intensity OPERATING LIMITS
	Area
	Operating Intensity Limits
	Beam
Energy
	Basis

	Linac to NTF
	6.70 E17 protons/hour
	66 MeV
	Overburden 
, 


	Linac
	3.54 E17 protons/hour
	400 MeV
	Overburden i

	Linac Absorber #1
	6.40 E20 protons/year
	400 MeV
	Groundwater 


	Linac Absorber #2
	6.40 E20 protons/year
	400 MeV
	Groundwater iii

	MuCool Test Area to
Emittance Absorber
(Emittance Mode)
	9.60 E15 protons/hour
	400 MeV
	Overburden 


	MuCool Test Area to
Final Beam Absorber
(Experiment Mode)
	9.60 E14 protons/hour
	400 MeV
	Overburden iv

	MuCool Test Area
Final Beam Absorber
	7.75 E19 protons/year
	400 MeV
	Groundwater iv

	Booster & 8 GeV Line
 up to cell 803
	1.80 E17 protons/hour
	8 GeV
	Overburden 


	Booster 8 GeV Absorber
	8.53 E18 protons/year
	8 GeV
	Groundwater 


	8 GeV Line from 
cell 803 to cell 850
	2.84 E17 protons/hour
	8 GeV
	Overburden 


	8 GeV Line from cell 850 to the Booster Neutrino Beam
Target Station
	1.62 E17 protons/hour
	8 GeV
	Overburden vii

	Booster Neutrino Beam
Target Station
	7.50 E20 protons/year
	8 GeV
	Groundwater 


	Main Injector
	1.39 E17 protons/hour*
	8 GeV
	Overburden 


	Main Injector
	1.39 E17 protons/hour
	120 GeV
	Overburden ix

	Main Injector
	1.16 E17 protons/hour
	150 GeV
	Overburden ix

	MI-40 Abort
	2.09 E21 protons/year
	8, 120 & 
150 GeV
	Groundwater ix, x

	Recycler
	2.25 E17 protons/hour
	8 GeV
	Overburden 


	NuMI 
	1.46 E17 protons/hour
	120 GeV
	Overburden 


	NuMI Target Station
	2.14 E21 protons/year
	120 GeV
	Groundwater xi

	Main Injector to Muon Campus
	3.60 E13 protons/hour
	8 GeV
	Overburden 


	Main Injector to
Muon Campus AP0 Target
	1.80 E16 protons/hour
	120 GeV
	Overburden xii

	AP0 Target Station
	7.27 E20 protons/year
	120 GeV
	Groundwater 


	Beam to the Switchyard 120 Beamlines including Meson Test (P3 line, SY120 interconnect region, and the SY 120 beamline in enclosures B and C), M01-M05
	2.50 E15 protons/hour
	120 GeV
	Overburden 


	Beam to the Switchyard Absorber
	2.98 E17 protons/year
	120 GeV
	Groundwater xiv

	M01 Target Train
	7.94 E17 protons/year
	120 GeV
	Groundwater xiv

	M02 Absorber
	1.74 E17 protons/year
	120 GeV
	Groundwater xiv

	M03 Pinhole Collimator
	1.74 E17 protons/year
	120 GeV
	Groundwater xiv

	Meson Center 
beam from M01-M05 and MC6
	6.00 E12 protons/hour
	120 GeV
	Overburden 


	MC6 Target Pile
	5.26 E16 protons/year
	120 GeV
	Groundwater xv

	Neutrino Experimental Area
	6.00 E14 protons/hour
	120 GeV
	Overburden 


	NM3 Target Station
	1.75 E21 protons/year
	120 GeV
	Groundwater xvi

	A0 Photoinjector
	2.88 E17 electrons/hour
	25 MeV
	Overburden 


	Advanced Superconducting Test Accelerator (ASTA) Injector
	1.96 E17 electrons/hour
	55 MeV
	Overburden 


	ASTA Low Energy Beam Absorber
	1.16 E21 electrons/year
	55 MeV
	Overburden xviii


* It is noted that although energy scaling of the 8 GeV intensity could be substantially higher, there is no operational need for a higher 8 GeV intensity.  Therefore, the 8 GeV intensity limit has been chosen to match the 120 GeV intensity limit.

3.0 DISTRIBUTION
An electronic controlled copy of this procedure is maintained on the ESH Department website at:

http://ad-esh.fnal.gov/ad_adap.html
An uncontrolled copy is provided to the Fermi Site Office.
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