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Recycler Accelerator Safety Envelope (ASE) Limit

The maximum beam intensity transmitted through the Recycler Beamline is limited to:
1.27 x 108 protons/hour at 8 GeV

No accelerator or beam line will transmit beam without an operational beam interlock safety system.
Recycler Beamline Operating Limits

The maximum beam intensity transmitted through the Recycler Beamline is limited to:

2.25 x 10V protons/hour at 8 GeV

Examples: protons/hr = number of pulses/hr x number of protons/pulse
#1 1,440 pulses/hour at 1.56 x 10 protons/pulse = 2.25 x 107 protons/hour.

#2 720 pulses/hour at 3.13 x 101 protons/pulse = 2.25 x 10% protons/hour.

Special conditions and comments:
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Operator Signatures
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¢ Fermilab Running Condition
Recycler

November 18, 2020
Area RSO Sue McGimpsey

Mode of Operation  Transferred Beams

Beam Limits Beam Energy ASE Limit Operating Limit
8 GeV 1.27 E18 protons/hr 2.25 E17 protons/hr

Critical Devices R:LAM10 & BS10
Coasting beam critical devices are CBV621A & CBV621B which are open to achieve coasting beam
Enclosures Protected MI-20--MI-62, TeV F Sector, MI/TeV Crossovers

Preferred Intensity is monitored via R:TOR853 on the $BE event
Monitoring Devices*
*QOther methods of monitoring intensity may be used.

Requirements

Access Devices R:LAM10 and R:BS10 must be disabled in order to access the enclosures protected. Access is also dependent
on Main Injector critical devices.

\;)ool Off Period none

Special Interlocks ~ The CDC Inputs including failure mode devices may all be found on the Safety System Status pages.

Special Concerns Any work performed on critical devices or obtaining a critical device key requires prior RSO approval.

Access to MI-40 Absorber room requires prior RSO approval, RCTs may obtain MI-40 Absorber room key
without prior RSO approval.

Gates, Fencing and  There is no access to radiologically fenced areas without prior RSO approval.

Passive Shielding

Requirements The A150 & P150 ODH barrier gates have been locked in the open position since the shielding physically
provides the barrier and isolates the Tevatron from the Main Injector. Shielding, fencing and posting isin
accordance with 2012 "Recycler Ring incremental shielding assessment 2.25E17 protons/hr.

Assigned RSO approval also signifies that all necessary Interlock Tests have been completed and Removable Shielding is installed.
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Operational Comments

MCR must be appropriately staffed according to the Accelerator Safety Envelope.
Defense-in-Depth Controls

The Main Injector and Recycler rings utilize defense-in-depth controls to reduce the probability, duration, and likelihood of beam loss
accident conditions. These consist of Beam Loss Monitors, Vacuum Interlocks and Power Supply Regulation and Permit Interlocks
connected to the Beam Permit System, LCW radiation monitors, Beam Switch Sum Box (BSSB), Time Line Generator (TLG), Main
Injector/Recycler Transfer Permit, Main Injector/Recycler Orbit Controls and software Alarms and Limits.

The Beam Permit System, Beam Switch Sum Box (BSSB), Time Line Generator (TLG), Main Injector/Recycler Transfer Permit and
the LCW Chipmunk Detectors are required to be operational when the Main Injector or Recycler rings are transporting or accelerating
beam.

Individual inputs to the beam permit system from the Beam Loss Monitors, Vacuum Interlocks and Power Supply Regulation and
Permit Interlock may be masked on an as needed basis under the direction of the MI Department. Any inputs masked from these three
systems and any administrative controls directed by the MI Department are required to be logged in the MCR E-log.
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$& Fermilab Running Condition
Recycler

November 18, 2020
Area RSO Sue McGimpsey

Instrument Information

Interlocked detectors (i.e., Chipmunk, FOX, Scarecrow, TLM, etc.) in "Integrate” mode that trip will not allow a safety system reset
until sufficient time has passed to keep the hourly dose rate equal to or below the trip point setting. Interlocked detectors in "Integrate”
mode that trip may be reset as the safety system allows. If there are more than three trips by an interlocked detector in "Integrate"
mode in one hour, RSO approval is required before reset. All detector trips shall be documented in the MCR E-log.

MUX Type Location QF R/I Mode Trip Level CDC Device(s) Tripped
1-136 Chipmunk  [MI-10 SB LCW 1 Integrate  [2.5 mrem/hr [LMICRD R:.LAMI10 & BS10
1-160 | Chipmunk [MI-20 SB LCW 1 Integrate  [2.5 mrem/hr I:MICRD R:LAMI10 & BS10
1-169 Chipmunk _|MI-30 SB LCW 1 Integrate  [2.5 mrem/hr I:MICRD R:LAMI10 & BS10
1-186 | Chipmunk [MI1-40 SB LCW 1 Integrate  |2.5 mrem/hr LMICRD R:LAMI10 & BS10
1-192 Chipmunk _|MI-50 SB LCW 1 Integrate 2.5 mrem/hr I:MICRD R:LAMI0 & BS10
1-200 | Chipmunk |MI-52 SB LCW 1 Integrate 2.5 mrem/hr I:MICRD R:LAMI10 & BS10
1-216 | Chipmunk |MI-62 SB LCW 1 Integrate  |2.5 mrem/hr :MICRD R:LAMI10 & BS10
1-208 Chipmunk _ {MI-60 South Rm 117 Pipe & BUS Pen. = Integrate |5 mrem/hr I:MICRD |R:LAM10 & BS10
1-209 Chipmunk [MI-60 S Room 110 LCW Pens RF Gal 5 Integrate |5 mrem/hr IMICRD R:LAMI10 & BS10
1-210 Chipmunk  [MI-60 N Room 110 LCW Pens RF Gal 5 Integrate |5 mrem/hr I:MICRD IR:LAM10 & BS10
1-211 Chipmunk  [MI-60 N Room 118 LCW Pen 5 Integrate |5 mrem/hr I.MICRD R:LAMI0 & BS10
1-212 | Chipmunk |MI1-60 N Room 118 Pen S Integrate |5 mrem/hr I:MICRD E:LAMIO & BS10

L

Note: QF only included for chipmmunks
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Operator Signatures
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