UK Crab Cavity Project Structure

Niklas Templeton — STFC Daresbury Laboratory
On behalf of the UK Crab Cavity collaboration

13th HL-LHC Collaboration Meeting — Vancouver (CA) — 26 Sep 23




UK Crab Cavity Project Structure

Meetings & Organisation

Management Changes from RFD to DQW

= Staffing Changes
= Team Structure
=  Sub-team management

= Parts Management
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Phase | vs Phase Il Management Changes

RFD SPS DQW LHC

=  PM: Andy B-M (was Shrikant) = PM (HL-LHC-UK): Graeme B
= Schedule, finance, status reports
= WPL:NKkT
= Sponsor: Alan W = Schedule, finance, status reports
= Technical Manager: Nik T = Sponsor: lan L

L
=
=C

o
o~
m
<«
——

niklas.templeton@stfc.ac.uk



Meeting / Freq. / Chair / Traceability
=  Toolbox Meeting (1/wk) NT
= Tech Task Board

= UK Project (1/2wks) NT + mins
= 1 slide (2 min) updates
=  UK-CERN Technical (1/wk) NT
=  UK-CERN Project (1/2wks) NT + mins

= Design sub-group (1/2wks) EJ + mins
= Quality sub-group (1/2wks) CG
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Meetings & Organisation

FAT sub-group (ad-hoc) AM

Marco 1-1 (1/2wks)

Sponsor 1-1 (1/mo.) + min

PM Board (4/yr)

UK Oversight Committee (2/yr)

CERN Steering Committee (1/yr)

MS To-do Task Planner

niklas.templeton@stfc.ac.uk




Dec ‘22
FTE (yrs)

IL 0-Sponsorn 5% 5% 5%
NT] 1-WPL 50% 50% 50%
NT|2-Lead Mech Engl 40% 40% 10%

EJ 2-Mech Eng 70% 50% 10%
CG 2-QA/Mech Eng 70% 70% 50%
PC 2-Design Engl 40% 30% 10%
TS 3-RFEngl 7% 7% 7%
SP| 4-Cryo Engl 20% 20% 10%

AM 4-Cryo Tech 0% 20% 10%
KM 5-Snr Vac Engl 20% 20% 10%
SW, 5-Vac Engl 15% 30% 10%

PA 6-Tech Man| 10% 30% 20%

PH 6-Tech Man| 0% 0% 0%
LB/TH  6-Senior Techs| 160% | 400% | 180%
- 6-Techs 80% | 100% | 90%

RC 7-Surveyl 25% 50% 25%
8-Other] 25% 70% | 45%

Totall 6.4 9.9 5.4

RL Lanc Mech Engl 100% | 100%

7.4 10.9 5.4

Staffing

Mar ‘23

FTE (yrs)

Role 23/24 24/25 25/26
IL 0-Sponsorl 5% 5% 5%
NT 1-WPY 70% | 70% | 30%

EJl 2-Lead Mech Eng 100% | 90% | 50% |
IB 2-Mech Engl 50% | 50% | 10%
CG 2-QA/Mech Engl 90% | 90% | 50%
KC/LC 2-Design Engl 40% | 50% | 50%

TS 3-RFEngl 0% 0% 0% |
AM 4-Cryo Engl 60% | 60% | 50%
IS 4-Cryo Tech| 10% | 20% | 10%
KM 5-SnrVac Engl 20% | 20% | 10%
SW 5-Vac Engl 20% | 30% | 20%
PA 6-Tech Man| 10% | 10% | 10%
PH 6-Tech Man| 10% | 10% | 10%
LB/TH 6-Senior Techs| 160% | 400% | 180%
TBD 6-Techs| 80% | 100% | 90%
RC 7-Survey| 20% | 30% | 20%
8-Otherl 30% | 70% | 50%
Totall 7.8 | 11.1 | 6.5

RL Lanc Mech Eng| 100% | 100% N
88 | 121 | 6.5




Change Request After Rl Cavity Delays

1
Mar ‘23 FTE (yrs) Sep 23 FTE (yrs)

Role 23/24 24/25 25/26 Role 23/24 24/25 25/26 26J21

IL 0-Sponsor] 5% 5% 5% IL 0-Sponsor, 5% 5% 5% 0%
NT] 1-WPLY 70% 70% 30% NT] 1-WPY 70% 70% | 70% | 40%
EJ 2-Lead Mech Engl 100% | 90% | 50% EJ 2-Lead Mech Eng 100% | 90% | 90% | 50%

JB 2-Mech Engl 50% 50% 10% JB 2-Mech Eng 50% 50% | 10% | 0%
CG 2-QA/MechEngl 90% | 90% | 50% CG 2-QA/MechEng 90% 80% | 40% | 20%

KC/LC 2-Design Engl 40% | 50% | 50% KC/LC 2-Design Eng 40% 50% | 50% | 0%

TS 3-RFEng 0% 0% 0% TS 3-RFEng 0% 0% | 0% | 0%
AM 4-Cryo Engl 60% 60% 50% AM 4-Cryo Eng 60% 50% | 40% | 20%
IS 4-Cryo Tech| 10% | 20% | 10% IS 4-Cryo Tech) 10% 10% | 20% | 10%
KM 5-SnrVac Engl 20% 20% 10% KM 5-SnrVac Eng 20% 10% | 20% | 10%
SW 5-VacEngl 20% | 30% | 20% SW 5-Vac Eng 20% 20% | 30% | 20%

PA 6-Tech Man| 10% 10% 10% PA 6-Tech Man,| 10% 10% | 10% | 0%
PH 6-Tech Man| 10% 10% 10% PH 6-Tech Man| 10% 10% | 10% | 10%
LB/TH 6-Senior Techs| 160% | 400% | 180% LB/TH 6-Senior Techs| 160% |200% | 400% | 120%
TBD| 6-Techs] 80% | 100% | 90% AL 6-Techss 80% 80% | 100% | 50%
RC 7-Survey| 20% 30% 20% RC 7-Survey| 20% 20% | 20% | 10%
8-Otherl 30% | 70% | 50% 8-Other] 30% 30% | 50% | 20%

Total 7.8 11.1 6.5 Total| 7.8 79 | 9.7 | 3.8

RL Lanc Mech Eng| 100% | 100% RL Lanc Mech Engl 100% | 100%

~Hil D 88 | 121 | 6.5 8.8 BE [ BN | 38
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HL-LHC-UK . Tech Oversight
PM UK DQW Project Structure | _ ...
Phil Atkinson
Graeme Burt
CC Sponsor
PM Support WP Lead \an Lazarus New/Change Tech Manager ——
Anna Nik iali Paul Hindle
Vikhorova Templeton Specialist Support y
H _ —
Tooling & QA & Weld FAT Lead Lead Senior Survey &
Procedure Lead Lead Technician Technician Alignment
Ed Jordan Carlos G Andy B-M Luke Bladen Tom Hanley Ryan Cash
e [ | I
SorrorTieaT Sy Outside
emg\ ec Welder efgar ac Cryo Tech Technician Manufacturing
g g. (Procurement)
Mech Eng John Hassall Stuart Wild lvan S Abigail Lee ]
i +2 Mech In-house
Y Mech Ricardo L e Tech's | | Manufacturin
Eng ac Eng. (peak)
Design Ollie Poyton Vac Processing
Luke C Apprentice Mech Tech Apprentices
Logistics

‘ m&%mrl " |_Dan Skae
‘ — *Does not reflect STFC pay bands. Some staff are shared between multiple projects.



HL-LHC-UK

Tech Oversight

PM Project Management .
Phil Atkinson
Graeme Burt
. CC Sponsor
PM Support WP Lea _,_ lan Lazarus Tech Manager _
Nik Riggers
Anna ! Paul Hindley
Vikhoreva Templeton
| 1 -
Tooling & QA & Weld EAT Lead Lead Senior Survey &
Procedure Lead Lead Technician Technician Alignment
Ed Jordan Carlos G Andy B-M Luke Bladen Tom Hanley Ryan Cash
l %
— IM - | 1 — I 1 Outside
enlgr o Welder erlgor e Cryo Tech Technician Manufacturing
ng ng. (Procurement)
James Bourne Mech Eng John Hassalll Stuart Wild lvan S Abigail Lee
i | +2 Mech In-house
YII Mech Hicardo L . Tech’s Manufacturin
Eng — ac Eng. (peak)
Design Ollie Poyton Vac Processing
Luke C Apprentice Mech Tech Apprentices
- Logistics
! uml Dan Skae g

*Does not reflect STFC pay bands. Some staff are shared between multiple projects.




HL-LHC-UK

Tech Oversight

PM I i
- . BUIId _eaderShlp Phil Atkinson
raeme Burt
CcC
Sponsor
PM Support WP Lead I : Tech Manager
Nik lan Lazarus Riggers
Anna Paul Hindley
Vikhoreva Templeton
Tooling & QA & Weld EAT Lead Lead Senior Survey &
Procedure Lead Technician | | Technician Alignment
Ed Jordan Carli)s G Andy B-M Luke Bladen Tom Hanley Ryan Cash
Senior Mech l 1 S - 7 1 1 1 Outside
enlgr o Welder erlgor e Cryo Tech Technician Manufacturing
ng ng. (Procurement)
James Bourne Mech Eng John Hassall Stuart Wild lvan S Abigail Lee
i | +2 Mech In-house
YII Mech Ricardo L . Tech’s Manufacturin
Eng — ac Eng. (peak)
Design Ollie Poyton Vac Processing
Luke C Apprentice Mech Tech Apprentices
; | ogist
! uml Dan Skae ogistics

*Does not reflect STFC pay bands. Some staff are shared between multiple projects.




HL-LHC-UK Tech Oversight

P Quali (All)
o uality Assurance (All o Ao
t
raeme Bur T
Sponsor
PM Support WP Lead Tech Manager )
lan Lazarus Riggers
~Anna Nik Templeton Paul Hindley
Vikhoreva
I I I |

Tooling & QA & Weld FAT Lead Lead Senior Survey &

| Procedure Lead Lead Technician Technician Alignment

Ed Jordan Carlos G Andy B-M Luke Bladen Tom Hanley Ryan Cash

| | L
Senior Mech I Y ' ' | Outside
enlgr ec Welder ef:EIOF ac Cryo Tech Technician Manufacturing
ng ng. (Procurement)
James Bourne Mech Eng John Hassall Stuart Wild lvan S Abigail Lee

- | +2 Mech In-house
YII Mech Ricardo L Voo £ Tech’s Manufacturing
T acE=ng: (peak) '
Design Ollie Poyton Vac Processing

Luke C Apprentice Mech Tech Apprentices
: : Logistics
Hi Dan Skae g

Q" % poes not reflect STFC pay bands. Some staff are shared between multiple projects.



Quality Management

Ensuring EDMS & MTF requirements are met

Ensuring local ISO 9001 requirements are me: WP Lead QA Lead
=  Awareness Nik T Carlos G
= Processes & Procedures
= Competence
= Continuous Improvement Anna Howard
= Etc. Vikhoreva Cheng

Peter Bates

= Driving Culture

=  EDMS & MTF Local Instructions ‘knowledge base’

niklas.templeton@stfc.ac.uk



Cryomodule Procurement

_ Nik T EdJ Carlos Andy B-M
Large Proc. Items Responsible
Ricardo :
) StuW J B Ricardo
OVCs (+ Carlos & Nik) . ames |
. James Bourne
Warm Mag Shields (+ Nik)
Diane
: Andy & Carlos
OM
Cryolines ¢+ Ricardo) (OM) UKRI
Proc.
Thermal Screens Nik (+ Ed) Peter B Howard Jac (OM)
Cavity Support Systems Ed (+Nik) Lanc Proc.
Nick (OM)

Procurement Thresholds

<£2.5k
Credit Card

HiLumi Y
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<£10k

Single Quote OK  Managed by OM

<£115k

>£115k
UKRI Proc.




Desigh Management

Assembly tooling & infrastructure

Ed J
Design development & review
. . James
= Check & approval of drawings Nik T Bourne Carlos G
= Nik & Carlos available supervision,
support (& design if necessary) Ricardo L Luke C Dan Skae

= Discussions on-going for JB replacement

HilLu |’
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Parts Management

All incoming & Outgoing items
managed by Carlos

All inventory & storage managed I Storage |
by Carlos & Luke ! I
| |
. I Carlos G Luke B I Abigail L
= Abi, Luke & Tom to manage QC &
processing |_ _____ o _I
= Dimensions control Mech
Tom H Techs &
= Mock assembly Apprentice
= Cleaning
= Degaussing
= BOM Kits

niklas.templeton@stfc.ac.uk



Parts Management Process

Visual
Unique ID & Inspection -
Incoming Assy Step? | : , Cleaning Pack, label &
[ Item E‘ L Dimension Store by CM#
QA Control Degaussing & Step#
Accepted?
Mock Assy

NCR (concession, repair, return...)

niklas.templeton@stfc.ac.uk



Infrastructure Layout

ISO 4 CLEANROOM BAY

ISO 6/7 CLEANROOM

CLEANROOMS SUPPORT AREA

SURVEY ROOM BAY

LOGISTICS AREA

STORAGE SHELVES

MAIN HALL ASSEMBLY BAY

niklas.templeton@stfc.ac.uk




Assembly Management

Provisional Assembly Plan
CM2: Luke, Tom, Abi

I '
CM3: (Luke) Tom, Abi, +1 Riggers | Ed . Nik
‘ ‘ rH Al r: I 1
CM4: Luke, +2 | | Lukes Tom H
Ryan
I I
CM5: Tom, Abi, (Luke) | Survey & | _
I Alignment | | +2(peak) Abi L
| cM2 ] et = -
12 Apr ‘24 - 17 Mar '25
cMm3 .
27 Feb '25 - 10 Feb '26 Apprentices
CcM4
16 Jul '25 - 22 Jun '26

CM5

@ | 23 Jan 26 - 30 Oct '26
HL L e niklas.templeton@stfc.ac.uk
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Instrumentation, Qualification & Testing

= All on-site vacuum, pressure and cold tests as part of qualification and
outgoing acceptance

I I
| Andy B-M | |

e e e Em - = - =
| 1 Technician Support |
I 1
| | Electricals lvan S ' StuwW Carlos G :
I 1 I
I 1 I
I _ j | Over o
C Instrumentation b Weld Qualification |
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Closing Remarks

Lots of improvements done & planned for series
= Parts Management is greatest opportunity

Clearer roles & responsibilities with sub-team management

= QA s everyone's responsibility, & ALL needed for EDMS MTF requirements to be
met

= More effort = more staff budget

= More than £100k is a major change request
= Even if accepted, additional staffing is not guaranteed
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Science and

Technology ' Sci-Tech Daresbury

Facilities Council

Daresbury Laboratory




To troubleshoot & de-risk technical tasks
= ‘BOM kits’ can be prepped by sub-step
= Extremely valuable for LHC CC Cryomodules

= Includes requirements, torques & sign-off
checklists for travellers

Assembly Procedures

Based on poster logic + tooling & infrastructure

11-3 Install Blow-Off Valve %
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Status of UK CC Cryomodules, N. Témpleton, HL-LHC-CM-13, Vancouver
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UK DQW Schedule aucae

28 Jul '25
... CM3 Cavities CM5 Cavities
CM2 Cavities . :
07 May ‘24 05 May '25 08 Sep '25
12021 12022 12023 |2024|. |20%\._, A)ZG 12027

Start

01 Apr ‘20 Cryomodule UK Design Activities

01 Apr "20 - 22 Jan ‘24
Procurement Activities
05 Sep ‘22 - 13 Oct '25
Infrastructure Upgrade
16 Mar "21 - 21 Aug ‘24

cm2
12 Apr '24 - 17 Mar '25
cm3
. 27 Feb '25 - 10 Feb 26
 RFD build delays cm4
. 16 Jul '25 - 22 Jun '26
impacted DQW progress cms
23 Jan '26 - 30 Oct '26
T T > > g
. . RFD CM Assembly CMS5 Cold Test at C
« RI Cavity Delivery delays Complete CM2 Cold Test at CERN 04 Aug ‘27
CM3 Cold Test at CERN

04 Feb '26
I

CM4 Cold Test at CERN
22 Jul ‘26
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Status of UK CC Cryomodules, N. Templeton, HL-LHC-CM-13, Vancouver



