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LINAC Accelerator Safety Envelope (ASE) Limit

The maximum beam intensity transmitted through the LINAC Beamline is limited to:
1.77 x 10" protons/ hr at 400 MeV

No accelerator or beam line will transmit beam without an operational beam interlock safety system.

LINAC Beamline Operating Limits

The maximum beam intensity transmitted through the LINAC Beamline is limited to:
3.54 x 10" protons/hr at 400 MeV

Examples: Particles/hr = current (mA) x pulse length (usec) x number of pulses/hr x 6.25 x 10°

#1 35 mA of beam with a pulse length of 30 psec at 15 Hz for one hour yields 3.54 x 107 protons/hour
(35 mA x 30 psec x 54,000 pulses/hr x 6.25 x 10° = 3.54 x 10"7 protons/hour)

#2 50 mA of beam with a pulse length of 30 psec at 5 Hz for one hour yields 1.69 x 1017 protons/hour
(50 mA x 30 psec x 18,000 pulses/hr x 6.25 x 10° = 1.69 x 1077 protons/hour)

Special conditions and comments:
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3& Fermilab Running Condition

Linac
October 2, 2020
Area RSO Sue McGimpsey
Mode of Operation  Fy|j Operation
Beam Limits Beam Energy ASE Limit Operating Limit
400 MeV 1.77 E19 protons/hr 3.54 E17 protons/hr

Critical Devices L:LVV and RFQ Low Level RF

L:LVV is a Vacuum Gate Valve
Enclosures Protected Linac and all areas downstream

Preferred Intensity is monitored via L:RF3INT
Monitoring Devices*

*Qther methods of monitoring intensity may be used

Requirements
Access Devices L:LVV must be closed and RFQ Low Level RF must be OFF to access Linac.

Cool Off Period none

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

No access to the Linac enclosure while the high energy (Klystron) and Marx modulator gradients are energized.
Back-up devices are the ion source extractor PS AC Contactor L:AEXTSV AND L:BEXTSV
The status of the RFQ low level RF is monitored in L:RFQDS]1

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

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

Passive Shielding Shielding, fencing and posting are in accordance with 1993 "Radiation shielding assessment of the Linac high

Requirements energy enclosure following the 1993 upgrade installation and low energy commissioning". The RFQ, ion
source, (and former 1- Cockroft-Walton) area directly north of the Linac enclosure is posted as a Radiation
Area and is locked/posted to prevent access by non-Radiological Worker trained personnel. Routine access to
this Radiation Area by Radiological Worker trained personnel is permitted during beam operations. Lower
Level penetrations (27) must be locked with a LIN C cored padlock prior to operation. Penetrations (8) on top
of the Linac Berm must be locked with PAD 118 and LIN E cored padlocks. The downstream portion of the
Booster Chute (on the Booster side) must be covered and locked with a PAD 118 and LIN C cored padlocks.

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

M M : i
Ops. Dept. Head Approval A Assigned RSO Approval
SrS.ng;Yang Tan, Szgtzc{af‘vgned by Cheng-Yang Tan, Michael Lindgren, E:E:?:]hn;‘gre Wicheal Lindgren,
Sys. Dept. Head Approval el Dale: 20201002 1006300500~ A) Head Approval UlDimlindare Dt 2020 10.02 1016:10.0500°
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& Fermilab Running Condition
Linac

October 2, 2020
Area RSO Sue McGimpsey

Operational Comments

-MCR must be appropriately staffed according to the Accelerator Safety Envelope.
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3¢ Fermilab Running Condition
Linac

October 2, 2020
Area RSO Sue McGimpsey

Instrument Information

Interlocked detectors are limited to 10 trips per hour. RSO approval is required if there are more than 10 interlocked detector trips in an
hour. All interlocked detector trips and RSO approvals to reset, if required, shall be documented in the MCR E-log.

MUX  Type Location QF R/l Mode Trip Level CDC Device(s) Tripped
2-027 Chipmunk _|Linac Dump #1 Berm US F) Rate 2.5 mrem/hr L:CRDEV L:LVV & RFQ Low Level RF
2-028 Chipmunk__|Linac Dump #1 Berm DS 5 Rate 2 5 mrem/hr L.:CRDEV L ILVV & RFQ Low Level RF
2-031 Chipmunk__|Linac Enclosure Tank #1 3 Rate 50 meem/hr 1.CRDEV L:LVV & RFQ Low Level RF
2-032 Chipmunk _ [Linac Gallery Tank #2 5 Rate 50 mrem/hr L.CRDEV L:LVV & RFQ Low Level RE
2-033 Chipmunk |Linac Gallery Tank #3 5 Rate 50 mrem/hr L:CRDEV L:LVV & RFQ Low Level RF
2-034 Chipmunk _|l.inac Gallery Tank #4 5 Rate 50 mrem/hr L:CRDEV L:LVV & RFQ Low Level RF
2-035 Chipmunk |Linac Gallery Tank #5 S Ratc 50 mrem/hr L:CRDEV L:LVV & RFQ Low Level RF
2-036 Chipmunk__|Linac Gallery Tank #6 5 Rate 10 mrem/hr L.CRDEV [L.LVV & RFQ Low Level RF
2-037 Chipmunk [Linac Gallery Tank #7 S Rate 10 mrem/hr L.CRDEV L:LVV & RFQ Low Level Rl
2-038 Chipmunk |Linac Gallery Tank #8 5 Rate 10 mrem/hr L:CRDEV 1'LVV & RFO Low Level RF
2-039 Chipmunk__ |Linac Gallery Tank #9 5 Rate 10 mrem/hr L:CRDEV [-LVV & RFQ Low Level RF
2-040 Scarecrow _|Linac Enclosure 400 McV Labyrinth Ratc 300 mrem/hr L:CRDEV L:LVV & RFQ Low Level R
2-042 Scarecrow _|Linac Enclosure Tank #3 Rate 3.500 myem/hr L:CRDEV L:LVV & RFQ Low Level RF
2-044 Chipmunk _ |Booster Chute 5 Rate 50 mrem/hr I..CRDEV L:LVV & RFQ Low Level RE
2-053 Chipmunk _|Booster Tunnel Dump #1 Sl Rate 50 mrem/hr 1..CRDEV L:LVV & RFQ Low Level RF

Note: QF only included for chipmmunks
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3¢ Fermilab Running Condition

Linac

October 2, 2020

Area RSO Sue McGimpsey

Operator Signatures
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