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Re: Approval for Running IOTA/FAST Electron Injector

Safety documentation and procedures for running IOTA/FAST Electron Injector are
now complete and in place. Therefore, you are hereby authorized to accelerate and

transport beam up to 300 MeV.

cc: M. Convery
D. Broemmelsiek
E. McHugh
M. Schoell
S. McGimpsey
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ADAP-11-0001
REV.9

SYSTEM START-UP SIGN-OFF

The signatures below, unless noted in the comments section, indicate that the relevant systems are ready for the
restart of beam operation. Indicate in the comments section any remaining work that would affect the restart of beam
operations. Indicate N/A for departments that did not do any work on the system.

SYSTEM BEING SIGNED OFF:
(Circle as Applicable)

Linac NIF

MTA Booster [8-GeV Line-MI-10 Region]

[MI-20-MI-62/Recycler] BNS@‘!-PZ Muon P3-Switchyard
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Digitally signed by Madetyn Schoell, UID:maddiew
Dete: 2020.10.08 13:14:42 -05'00"

Sghoell, UID:maddiew

[74
Matthew Quinn, UID:mquinn

Digilally signed by Matthew Quinn, UID:mquinn
Dale: 2020.10.08 13:13:16 -05'00'
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1. Controls /D -2-2050 .
2. Cryogenics / 0/ L/wZa
3. E/E Support 16/1 /20
4. RPO Manager 10/8/20
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7. Instrumentation 2 /292
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9. Main Injector ﬂ /0\
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15. ENG Support (0/5 /2020

16. Target Systems "\ / 0\
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>} 17. Shutdown Coordinator /¢ [ 7 [2<

Comments and special conditions (please mark comment with department # to connect comment with appropriate department):
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shielding rﬁeets the re;_uire ents documented in the
ety (ASTANL12)0d) » The.

_ . shielding assessment.

FINAL APPROVALS
System Department Head UID:broemmel

€/

Daniel Broemmelsiek, Diitally sianed by Danist
Broammelsiek, WID:broammal

Assigned RO Susan McGimpsey

AD Division Head Michael Lindgren, UID:mlindgre

Date: 2020.10.08 14:52,58 -05'00" Date
Digitally signed by Susan McGimpsey
Date: 2020 10.08 14:41:48 -05'00' Date
Digitafy #gned iy Michael Lindgren, UID:mlindgre
Dete: 7701, 11 (3 14:47:34 05'00" D ate







# Fermilab ADAP-11-0001

REV.9
SYSTEM START-UP SIGN-OFF

The signatures below, unless noted in the comments section, indicate that the relevant systems are ready for the
restart of beam operation. Indicate in the comments section any remaining work that would affect the restart of beam
operations. Indicate N/A for departments that did not do any work on the system.

SYSTEM BEING SIGNED OFF: Linac NIF MTA Booster [8-GeV Line-MI-10 Region]
(Circle as Applicable) [MI-20-Mi-62/Recycler] BNB NuMI P1-P2 Muon Bl
Switchyard Meson Primary MT MC NM FAST [IOTA

DEPARTMENT DATE SIGNATURE (Department Head/Designee)

1. Controls 12/15/20 James Patrick R e e
2. Cryogenics N/A

3. E/E Support 12/15/20 Chris Jensen T s st
4. RPO Manager 12/16/20 Madelyn Schoell, UID:maddiew D anetiorialen o, Umadd
5. LSO N/A

6. External Beamlines N/A

7. Instrumentation 12/15/20 Craig Drennan D g 1o 13:83,00 0500

8. Interlocks 12/14/20 Adam Olson, UID:aolson g s s omon
9. Main Injector N/A

10. Mechanical Support 12/14/20 hmm;fs’%m“

11. Muon N/A

12. Operations 12/14/20 Todd Sullivan, UID:sullivan Dol sianed by ed S e "
13. Proton Source e

14. RF yY/ad

15. ENG Support W

16. Target Systems N/A

17. Shutdown Coordinator 12/15/20 James Santucci, UID:santucci @gﬁﬂﬁ”ﬁr@'ﬁﬁ‘:ww

Comments and special conditions (please mark comment with department # to connect comment with appropriate department):

This sign-off is for IOTA only, as FAST beam to HEA has already been signed off. IOTA work/changes since the last beam run
involved Mechanical Support and Instrumentation systems. All systems should confirm readiness for the restart of beam
operations into the IOTA Ring. FAST personnel are responsible for the "Shutdown Coordinator” role.

EE Support performed no work on lota this shutdown.

The FAST/IIOTA radiation shielding meets the requirements documented in the

Advanced Superconducting Test Accelerator (ASTA) (12/14) and The Shielding Assessment for the
IOTA/FAST Electron Injector at 300 MeV (8/14)

shielding assessment.

FINAL APPROVALS Daniel Broemmelsiek, Distely sined by Bone

roemmalsiak, LID:broemmel

System Department Head UID:broemmel Dale: 2020,12.16 15:33/11 0800 Date
Assigned RSO Madelyn Schoell, UID:maddiew il sionedty Maddyn Sofoel, UDmaddiow pDate 12/16/20

Tiigitally signed by Michael Linsgsen, UID:mlindgre

AD Division Head Michae! Lindgren, UID:miindgre {32875 ¢ s 4ase odoo Date 12/16/20
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ADAP-11-0001 Rev. 9
BEAM PERMIT

12/16/2020
FAST/IOTA Beamline Accelerator Safety Envelope (ASE) Limit

The maximum beam intensity transmitted through the FAST Beamline is limited to:
1.96 x 10" electrons/hr up to 300 MeV

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

IOTA Beamline Operating Limits
The maximum beam intensity for the IOTA Beamline is limited to:

3.6 x 1083 electrons/ hr at 150 MeV at injection
2.0 x 100 electrons at 150 MeV circulating

FAST Beamline Operating Limits
The maximum beam intensity transmitted through the FAST Beamline is limited to:
1.96 x 107 electrons/hr at 55 MeV
3.37 x 1018 electrons/hr up to 300 MeV
Examples: Electrons/hr = {Current (A)/1.6 x 10-1 C/electron} x 3600 sec/hr
Where: Current (A) = #Bunches x 1 nC/bunch @1 Hz

(100 bunches) x (8.7 x 10 8 C/bunch) x (1/sec) = 8.8 x 106 C/sec) = 8.7 pA
Special conditions and comments:

TOdd S u I | |Va n Digitally signed by Todd Sullivan
Reviewed by Date: 2020.12.16 12:04:32 -06'00'
Operations Department Head
R R . Digitally signed by Daniel Broemmelsiek, UID:broemmel
Reviewed by Daniel Broemmelsiek, UID:broemmel e 2020.12.16 15:35:18 -06'00°
Systems Department Head
. - Digitally signed by Madelyn Scheell, UID:maddiew  for S.
Reviewed by Madelyn Schoell, UID:maddiew pgie 2020.12.16 11:53:48 -06'00 McGimpsey
Assigned RSO
. : Digitally signed by Madelyn Schoell, UID:maddiew
Reviewed by Madelyn Schoell, UID:maddiew pge. 2020.12.16 11:54:00 06100
ES&H Radiation Physics Operations Department Head
: : . . Digitally signed by Michael Lindgren, UID:mlindgre
Approved by Michael Lindgren, UID:mlindgre pgie: 2020.12.16 15:46:38 -06'00

Accelerator Division Head

Page 1 of 2



Operator Signatures

Crew Chiefs Crew A
Crew B Crew C
Crew D Crew E

Other
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3F Fermilab Running Condition
FAST

December 16, 2020
Area RSO Sue McGimpsey

Mode of Operation 55 MeV electrons to low LEA; Up to 300 MeV electrons to HEA.

Beam Limits Beam Energy ASE Limit Operating Limit
55 MeV 1.96E19 electrons/hr 1.96E17 electrons/hr
300 MeV 1.96E19 electrons/hr 3.37E18 electrons/hr

Critical Devices N:LGXBS1 and N:LGXBS2

Enclosures Protected FAST/IOTA

Preferred 55 MeV electrons to the LEA is monitored via N:T124, 300 MeV electrons to the HEA is monitored via
Monitoring Devices* N:T612

*Qther methods of monitoring intensity may be used

Requirements

Access Devices None

~o00l 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 requites prior RSO approval.

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

Passive Shielding

Requirements Shielding, fencing and posting are in accordance with the shielding assessment for the Advanced
Superconducting Test Accelerator (ASTA) (December 2014) and the shielding assessment for the IOTA/FAST
Electron Injector at 300 MeV (August 2017).

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

Digitally signed by Madelyn
Todd Sullivan Digitally signed by Todd Sullivan Madelyn Schoell, Schoegbgjgzn?gﬁi% "
Date: 2020.12.16 12:01:50 -06'00" . ' i Dale: 16 11:51:
2s. Dept. Head Approval = Assigned RSO Approval UID:maddiew gy
1 Digritally signed by Danis| H i Digitally signed by Michael Lindgren,
Daniel Broemmelsiek, bt e Mnchagl Lindgren, o
Sys. Dept. Head Approval UID:broemmel D 20201216 15:3436.0600. AD Head Approval UID:mlindgre Date: 2020.12 16 15:47:21 -0600"
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Operational Comments

MCR must be appropriately staffed according to the Accelerator Safety Envelope.

If beam power remains below 8 watts, FAST is permitted to go into Supervised Access without a radiation survey. Contact RSO/RCT
if beam power goes above 8 watts to perform a new radiation survey prior to going into Supervised Access.

Page 2 of 4 ADAP-11-0001



3& Fermilab Running Condition
FAST

December 16, 2020
Area RSO Sue McGimpsey

Instrument Information

Al detector trips shall be documented in the MCR E-log. 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. Interlocked
detectors in "Rate" mode that trip require RSO approval before reset.

MUX Type Location QF R/I Mode Trip Level CDC Device(s) Tripped
3-065 CH INML NW CATWALK RAILING D) Rate 1.5 mrem/hr N:ASTCDC N:LGXBS1 & N.LGXBS2
3-066 CH NML Q460 COLUMN J ROOF 5 Integrate 50 mrem/ht N:ASTCDC N:LGXBS1 & N:LGXBS2
3-067 CH NML NORTH LABYRINTH GATE 5 Rate 1.5 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-068 CH NML N CATWALK RAILING 5 Rate 1.5 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-069 CH INML NE CATWALK GATE 5 Rate 1.5 mrem/hr N:ASTCDC N:LGXBS1 & N:.LGXBS2
3-084 CH NML ESB SOUTH WALL 5 Rate 5 mrem/hr N:ASTCDC N:LGXBS1 & N:.LGXBS2
3-085 CH NML ESB NORTH WALL 5 Rate 5 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-086 CH NML ESB TOP STAIRWELL 5 Rate 4.5 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-087 CH NML ESB BOTTOM STAIRWELL 5 Integrate 50 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-224 CH NML S CATWALK GATE 5 Rate 1.5 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-225 CH NML E-GUN 5 Integrate 50 mrem/hr N:ASTCDC N:LGXBS1 & N.LGXBS2
3-226 CH NML EAST PENETRATION 1 5 Rate 1.5 mrem/hr N:ASTCDC N:LGXBSI & N:LGXBS2
3-227 CH NML EAST PENETRATION 2 5 Rate 1.5 mrem/hr N:ASTCDC N:LGXBS1 & N:.LGXBS2
3-228 CH NML CC1/2 ROOF S Integrate 50 mrem/hr N:ASTCDC N:LGXBSI & N:LGXBS2
3-229 CH NML SE CAVE GATE 5 Rate 1.5 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-230 CH NML ROOF COLUMN C 5 Integrate 50 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-231 CH NML SW STAIRWELL GATE 5 Rate 1.5 meem/hr NASTCDC N:LGXBS1 & N:LGXBS2
3-233 CH NML ROOF COLUMN D 5 Integrate 50 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-234 CH NML WEST PEN 3 COLUMN E 5 Integrate 50 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-235 CH NML ROOF COLUMN F 5 Integrate 50 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-236 CH NML EAST PENETRATION 5 5 Rate 1.5 mrem/hr N:ASTCDC N:LGXBS1 & N:.LGXBS2
3-237 CH NML WEST PENETRATION 4 5 Integrate 50 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-238 CH NML 0450 COLUMN G 5 Integrate 50 mrem/hr N:ASTCDC N.LGXBS1 & N:LGXBS2
3-232 CH NML WEST PENETRATION 2 5 Rate 5 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2

Note: QF only included for chipmmunks

Page 3 of 4 ADAP-11-0001




£& Fermilab

Crew Chiefs
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2& Fermilab

Running Condition

IOTA

December 16, 2020
Area RSO Sue McGimpsey
Mode of Operation 150 MeV electrons to IOTA
Beam Limits Beam Energy ASE Limit Operating Limit
150 MeV injection 1.96E19 electrons/hr 3.60E13 electrons/hr
150 MeV circulating n/a* 2.00E10 electrons
*ASE limit is based on injection
Critical Devices N:LGXBS1 and N:LGXBS2

Enclosures Protected FAST/IOTA

Preferred
Monitoring Devices* monitored via the DCCT (N:IBEAM)

*Qther methods of monitoring intensity may be used.

Injected beam is monitored via the Wall Current Monitor (WCM) (N:IBEAMW), and circulating beam is

Requirements

Access Devices None
;,)ool Off Period None
Special Interlocks

Special Concerns

Gates, Fencing and
Passive Shielding
Requirements

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

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

There is no access to radiologically fenced areas without prior RSO approval.

Shielding, fencing and posting are in accordance with the shielding assessment for the Advanced

Superconducting Test Accelerator (ASTA) (December 2014) and the shielding assessment for the IOTA/FAST

Electron Injector at 300 MeV (August 2017).

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

Todd Sullivan 5285 'z o0 oeoo

2s. Dept. Head Approval

Daniel Brosmmelsiek,

Uikl oammal
UID:breammat 2

Clale 245301 1248 15:34:08 -06100"

[Digdally segnien by Danlel Broemmeislak,

Sys. Dept. Head Approval

Madelyn Schoell, ety sgmas oy madayn scnsor
Assigned RSO Approval V' 2:maddiew
Michael Lindgren,
AD Head Approval -UD:miindgre

Dot 20201218 11:61-10 0600

Dirgitally sigrind by Michas
Lindgren, Uomlindge
[Date: 202042 16 15:45:35 -0600°

Page 1 of 4
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Operational Comments

MCR must be appropriately staffed according to the Accelerator Safety Envelope.

If beam power remains below 8 watts, FAST is permitted to go into Supervised Access without a radiation survey. Contact RSO/RCT
if beam power goes above 8 watts to perform a new radiation survey prior to going into Supervised Access.

Page 2 of 4 ADAP-11-0001



3¢ Fermilab Running Condition
IOTA

December 16, 2020
Area RSO Sue McGimpsey

Instrument Information

All detector trips shall be documented in the MCR E-log. 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. Interlocked
detectors in "Rate" mode that trip require RSO approval before reset.

MUX Type Location QF R/l Mode Trip Level CDC Device(s) Tripped
3-065 CH NML NW CATWALK RAILING 5 Rate 1.5 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3066 CH NML Q460 COLUMN J ROOF 5 Integrate 50 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-067 CH NML NORTH LABYRINTH GATE 5 Rate 1.5 mrem/hr N:ASTCDC N:-LGXBSI & N:LGXBS2
3-068 CH NML N CATWALK RAILING 5 Rate 1.5 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-069 CH NML NE CATWALK GATE 5 Rate 1.5 mrem/hr N:ASTCDC N:LGXBS! & N:.LGXBS2
3-084 CH INML ESB SOUTH WALL 5 Rate 5 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-085 CH NML ESB NORTH WALL 5 Rate 5 mrem/hr NASTCDC N:LGXBS1 & N:LGXBS2
3-086 CH NML ESB TOP STAIRWELL 5 Rate 4.5 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-087 CH NML ESB BOTTOM STAIRWELL 5 Integrate 50 mrem/hr N:ASTCDC N:LGXBS1 & N:.LGXBS2
3-224 CH NML S CATWALK GATE B Rate 1.5 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-225 CH NML E-GUN 5 Integrate 50 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-226 CH NML EAST PENETRATION 1 5 Rate 1.5 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-227 CH NML EAST PENETRATION 2 5 Rate 1.5 mrem/hr N:ASTCDC N:LGXBS! & N:LGXBS2
3-228 CH NMIL. CC1/2 ROOF 5 Integrate 50 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-229 CH NML SE CAVE GATE 5 Rate 1.5 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-230 CH NML ROOF COLUMN C - ) Integrate 50 mrem/hr N:ASTCDC N:'LGXBS1 & N:LGXBS2
3-231 CH NML SW STAIRWELL GATE 5 Rate 1.5 mrem/hr N:ASTCDC N:LGXBS! & N:LGXBS2
3-233 CH INML ROOF COLUMN D 5 Integrate 50 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-234 CH NML WEST PEN 3 COLUMN E 5 Integrate 50 mrem/hr N:ASTCDC N:LGXBSI & N:LGXBS2
3-235. CH INML ROOF COLUMN F 5 Integrate 50 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-236 CH NML EAST PENETRATION 5 5 Rate 1.5 mrem/hr N:ASTCDC N.LGXBS! & N:LGXBS2
3-237 CH INML WEST PENETRATION 4 5 Integrate 50 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-238 CH NML Q450 COLUMN G 5 Integrate 50 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2
3-232 CH INML WEST PENETRATION 2 5 Rate 5 mrem/hr N:ASTCDC N:LGXBS1 & N:LGXBS2

Note: QF only included for chipmmunks
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