I L e S B Tl P et R I i ST # Fermi]ab

~"»rmi National Accelerator Laboratory

Memorandum e e

Accelerator Division
P O Box 500, MS 306
Kirk Road and Pine Street

Date: September 28, 2022 Batavia, llingis 60510-5011
. . = USA

To: Todd Sullivan Michael Lindgren, ‘s g;‘;"”ﬁ{gg'fg“’ Office. 630.840.8405

From: Michael Lindgren UlD:rnIindgre 3)?80‘2022 09 28 14 2951 miindare@inal gov

Re: Approval for running beam to Booster

Message:

Safety documentation and procedures for restart of beam operations to the Booster are now complete
and in place. Therefore, you are hereby authorized to deliver beam to Booster.

Cc: 8. Chaurize
J. Compton
P. Czarapata
R. Lewis
M. Quinn
B. Russel
M. Schoell
C.Y. Tan cECT
A. Valishev LD\ LN

pate. B/ L[ 2025 Bl
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REV. ¢
SYSTEM START-UP SIGN-OFF

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

SYSTEM BEING SIGNED OFF:  Linac NIF MTA Booster [8-GeV Line-MI-10 Region]

{Circle as Applicabie) [MI-20-MI-62/Recycler] BNB NuMI P1-P2 Muon P3-Switchyard
Meson Primary MT MC NM FAST

DEPARTMENT DATE SIGNATURE (Department HeadlDesignee[

1. Controls Denise Finstrom, UID:finsfrom _ 2 sret Dt e U e
2. Cryogenics N/A

3. E/E Support 9/21/22 Chris Jensen B el it

4. RPO Manager Maddie Schoell, UID:maddiew 5"t s8nec b Madde Scroeh, uiD madciew
5. LSO N/A

6. External Beamlines N/A

7. Instrumentation 9/22/22 Craig Drennan Dats 20250023 11 2508 sm0g

8. Interlocks 9/28/22 Randy Zifko, UID:rmzifko gy sned by Randy 2o Uipmuifa

7aly signad by David Capmta, UiD capista

David Capista, UlD:capista  5i5sab 2ue copsta,
Digutatty signed by Mayling Wong-Squires | D miwong

9. Main injector

10. Mechanical Support 9/27/22 Mayling Wong-Squires, UID:miwong o8 38et Marns Yo
11. Muon N/A
12. Operations 9/27/22 Todd Sullivan ,2:1‘;“?03‘292‘;‘32‘;’&“3;’;“‘3?30.
13. Proton Source 9/27/22 Cheng-Yang Tan, UID:cytan [ sanedby Cheng-varg Tan, Uibeyian
14. RF Paul Derwent, UID:derwent ;% 380e b Pau Derwent, UID derwent
15. ENG Support 9/23/22 Paul C Czarapata Dats 20230023 08 1554 Bep

N/A

16. Target Systems
17. Shutdown Coordinator ~ 9/23/22 Consolato Gattuso 5%y saned br Consolato Gattuso

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

#3. A few systems still LOTOed, GMPS fuses not installed. Requested PS to boot unused/spare ion pump cables in BGE,
9/28/22 comments: remaining cables are not connected to power supplies, no risk to safe accelerator operations

#4. Booster interlock testing was completed for Booster Dump Mode. RSO will ensure configuration control to keep Booster in
Dump Mode until tests completed to permit M! Mode.

The Booster radiation shielding meets the requirements documented in the
2017 "Booster Shielding Assessment"

shielding assessment.

FINAL APPROVALS

Cheng-Yang Tan, %ﬁ“g;m"vcmﬂw
System Department Head UlD:cytan Date 202205.28 14 10.30 -05'00° Date
Assigned RSO Maddie Schoell, UID:maddigw o 5smed i Medds Schoet, Uit madsiow Date

P i i mli Digitaly wgrad by Michaal unqwlan.um mimagre
AD Division Head Michael Lindgren, UID:mlindgre ;5 ot ! Date
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EAM PERMIT
9/28/2022

Booster Accelerator Safety Envelope (ASE) Limit

The maximum hourly beam power transmitted through the Booster accelerator is limited to:
1.80 x 10" protons per hr at 8 GeV.

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

Booster Beamline Operating Limits

The maximum charge transmitted through the Booster is limited to:
2.70 x 10" protons per hour at 8 GeV.

Examples: Charge/hr = number of pulses/hr x number of protons/pulse
#1 54,000 pulses per hour (15 Hz) at 5.00 x 10?2 protons per pulse = 2.70 x 10% protons per hour.

#2 36,000 pulses per hour (10 Hz) at 7.50 x 1012 protons per pulse = 2.70 x 1017 protons per hour.

Special conditions and comments:

%
: Digitally signed by Todd Sullivan
Todd Sullivan 5372027002 11446 0800
Operations Department Head

. Digitally signed by Cheng-Yang Tan, UID:cytan
Cheng-Yang Tan, UID:cytan ;55055 00,28 14.11-30 -0500

Systems Department Head
. . : Digitally signed by Maddie Schoell, UID:maddiew
Maddie Schoell, UID:maddiew py,. 2022.09.28 14:08:06 -05'00
Assigned RSO
: . : Digitally signed by Maddie Schoell, UID:maddiew
Maddie Schoell, UID:maddiew pe 222 00 26 140813 0500
ES&H Radiation Physics Operations Department Head

- : cenli Digitally signed by Michael Lindgren, UID:mlindgr
Michael Lindgren, UID:mlindgre pae 20220026 143801 0500 -

Accelerator Division Head

Reviewed by

Reviewed by

Reviewed by

Reviewed by

Approved by
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3% Fermilab Running Condition

Booster
September 28, 2022

Area RSO Maddie Schoell
Mode of Operation  Booster Operation
Beam Limits Beam Energy ASE Limit Operating Limit

8 GeV 1.80 E19 protons/hr 2,70 E17 protons/hr
Critical Devices B:MHI1 & B:LAM
Enclosures Protected Booster, 8 GeV Line
Preferred Booster intensity is monitored via B:CHGBBM

Moritoring Devices* Booster Absorber intensity is monitored via B:BBMDMP
*Other methods of monitoring intensity may be used

Requirements

Access Devices B:MHI1 and B:L.AM must be disabled in order to access Booster, or the 8 GeV enclosures.

1 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.

There are two operating modes for Booster; Extraction to 8 GeV line and beam to the Dump (Absorber). In

order to change modes ftom sending beam to the dump (absorber) to extracting beam to areas downstream, the

Booster permit should be disabled, otherwise the interlock system may interpret the change as a failure.
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 the 2017 "Booster shielding assessment".
Requirements

-

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

. ; ed by Todd Sl Maddie Schoell, Dy semod by uadsia scrost
TOdd Su"lvan g'ieh%;?m“izlﬂ: ::ﬁ;mﬁg“' . UID:maddiew Dae 303 50 28 1410831 0503
. Dept, Head Approval Assigned RSO Approval :
Cheng-Yang Tan, s by Cna ey Michael Lindaren, Digtatysgred by Vices Uindgrn
Sys. Dept. Head Approval \iD:cytan Que 2020028 1411505 AD Head Approval UD.mindare Caie. 202208 28 14.18.05 0800
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& Fermilab Running Condition
Booster

September 28, 2022
Area RSO Maddie Schoell

Operational Comments

Booster is able to run in two modes: MI-10 (MT) Mode and Dump Mode
B:BS809 is OUT for Ml-10 Mode, and IN for the Dump Mode.

Based on thermal considerations, the repetition rate is limited to 7 Hz when sending beam to the absorber.

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

Instrument Information

Page 2 of 4
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2% Fermilab

Area RSO

Booster

September 28, 2022
Maddie Schoeli

Running Condition

Interlocked detectors (i.e., Chipmunk, FOX, Scarecrow, TLM, etc.) in "Integrate”
until sufficient time has passed to keep the hourly dose rate equal to or below the
mode that trip may be reset as the safety system allows. If there are more than ten
in one hour, RSO approval is required before resuming beam to the area. All dete

mode that trip will not allow a safety system reset
trip point setting. Interlocked detectors in "Integrate"”
trips by an interlocked detector in "Integrate” mode
ctor irips shall be documented in the MCR E-log.

MUX Type Location QF R/ Mode Trip Level CDC Device(s) Tripped
0-203 Chipmunk !Bmster East Fan Room (Short 12) 5 Integrate |5 mrem/hr B:.CRDEV B MHI1 & B:LAM
0-227 | Chipmunk [Booster Crossover at CUB (Short 19) - Integrate |5 mrem/hr B:CRDEV B:MH! & B.LAM
0-232 | Chipmunk [Booster/Linac W Gal Inersect (Long22)| 5 Integrate 2 5 mrem/hr B.CRDEV B:MHI & B'LAM
0-239 | Chipmunk [Booster Per | Exit Stairwell (Short 1) 5 Integrate |5 mrem/hr B:CRDEV B:MH! & B.LAM
0-250 Chipmunk [MI-8 Line in WBT (12" US of Buttress) 5 Integrate |0 4 mrem/hr B CRDEV B-MH! & B:LAM
0-251 Chipmunk |MI-8 Line on Berm (WBT) 5 Integrate |5 mrem/hr B:CRDEV IB:MHi & B.LAM
2-024 TLM BSTR TLM1 Per23. 24 1| Integrate  |3.000 nC/min B:.CRDEV B:MH! & B.LAM
0-252 TLM BSTR TLM2 Per2.3. 4 Integrate  [3.000 nC/min B:CRDEV B-MH| & B.LAM
0-253 TLM BSTR TLM3 Per 5. 6 Integrate  13.000 nC/min B.CRDEV B.MHI1 & B:LAM
0-205 TLM BSTR TLM4 Per 8. 9. 10 Inte; 13.000 nC/min B:.CRDEV B:MH1 & B:.LAM
0-206 TLM BSTR TLMS Per 11,12, 13 Integrate 13,000 nC/min B CRDEV B.MHI & B 1AM
0-220 TLM IBSTR TLM6 Per 14, 15, 16 Integrate |3 000 nC/min B:CRDEV ‘MH! & B.LAM
0-221 TILM BSTR. TLM7 Per 17, 18. 19 Integrate  |3.000 nC/min B.CRDEV B MH1 & B'LAM
2-025 TLM BSTR TLMS Per 20, 21,22 Integrate  |3.000 nC/min B:CRDEV B:MH1 & B.LAM
0-254 TLM BSTR TL.M3a Per6, 7 Integrate  [3.000 nC/min B.CRDEV B MH] & B [ AM
Note: QF only included for chipmmunks
Page 3 of 4 ADAP-11-0001




f/
| e

2/3%/23

MW

3¢ Fermilab Running Condition
Booster
September 28, 2022
Area RSO Maddie Schoell
Operator Signatures
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