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Beamline Installation Scope

® Major installations (Feature Beamline and Major Enhancements) at 14 beamlines
(13 currently operating)

— Shielded enclosure contract includes:
® Installation, modification and removal of shielded stations
® Electrical, lighting, cable trays, PSS wiring

— Contract work (BPA) to prepare sectors for construction and utility
reconnection:

® Disconnect and reconnect electrical, piping, network, cable trays
— Installation of beamline optics, components, instruments

® Minor enhancement installations (optics, instruments) at 8 other beamlines (APS
and CATs)

" New wall collimators and front-end exit tables for almost every ID beamline (BPA)

" Realignment of BM beamlines
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Projected Schedule for ID and BM Beamlines

Qure,2022 Qu3, 2022 Qur4, 2022 Qur1,2023 Qur2,2023 Qur3, 2023 Qur4,2023 Qur1, 2024
. . . . Task Name + Duration + Start o aer «| Mar Apr May Jun  Jul  Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug | Sep Oct Nov Dec Jan | Feb = Mar
chedules for ID installations designed |:= ' '
4 Optics Receipt 195days  July1,2022 March 30, 2023 T 1
Primary Mirrors 22days  November1,2022  November 30,2022 —
. . . Monochromator 22days  March 1,2023 March 30, 2023 —
around shielded enclosure installation | = &
KB Substrates 22days  July1,2022 July 30,2022 —
KB Mount/Housing 22days  January1,2023 January 30,2023 —
- 4Photon Delivery Receipt 71days?  April 1,2023 July 10, 2023 r 1
component delive ates from -
Masks 22days  April 1,2023 April 30,2023 -
Collimators 22days  April 1,2023 April 30,2023 -
Shutters 22days  April 1,2023 April 30,2023 —
Ve l I O rS Transports 1day July 10,2023 July 10,2023 1
Vacuum Hard _
Controls 41D 172 days?  April 1,2023 November 28, 2023 T 1
Control Room 4 Optics Receipt 20 days April 1,2023 April 30, 2023
. 4Instruments Re DMM 22 days April 1,2023 April 30,2023 I
- WAXS 4Photon Delivery Receipt 22days? May1,2023 May 30, 2023 i
SAXS Slits 22 days May 1, 2023 May 30, 2023 I 1
. Detectors Collimators
dark time schedule .
Enclosure teal 4 Beam Delivery Installation 45 days August 30, 2023 October 31, 2023
New Enclosure Front End work 10days  August 30,2023 September 12,2023 -
Electric/Cable DMM Sdays  September 13,2023 September 19, 2023 1
Water/Air Beam Conditioning 10days  September 20,2023 October 3,2023 - 3
DO NO HARM BEAMLINES ¥
427-ID 2days April 18, 2023 April 19, 2023 | 1
checkout 1day April 18,2023 April 18,2023 e
Ready for Commissioning 1day April 19,2023 April 19,2023 I +
425D 6 days April 18, 2023 April 25,2q§ BM DO NO HARM BEAMLINES
Realign Cant and checkout 5days April 18,2023 April 24, 204 1'BM : 43days  July19,2023 September 15, 2023
Ready for Commissioning 1 day April 25, 2023 April 25,2 Removalof beamiine components Sdays  July19,2023 July 25,2023 ",
. Replace FE Wall Collimator 12days  July 26,2023 August 10, 2023
413-ID GSECCARS 8 days April 25, 2023 May 4,202 | Sdays  |Augustil208  |Augustid, 2023
Swap FE exit table 2days April 25,2023 April 26, 288 \echanical utilities rework Sdays  August18,2023 August 24, 2023
Realign Cantand checkout 5 days April 27,2023 May 3,202 Electrical utilities rework 5days August 18, 2023 August 24, 2023
Ready for Commissioning 1day May 4, 2023 May 4,202} 4Realign beamline 20days  August18,2023  September 14,2023
416-ID HP 8 days April 27, 2023 May8,202§  Move transport 6days  August18,2023  August25,2023
Swap FE exit table 2 days April 27,2023 April 28,2 Move mini-enclosure 8days  August18,2023  August29,2023
Replace Guiloti 8d August18,2023  August29, 2023
Realign Cant and checkout 5 days May 1,2023 May 5,202 eprace Gullotines avs ugust 215, ugust 25,
R Install/Realign 15days  August 25,2023 September 14, 2023
Ready for Commissioning 1day May 8, 2023 May 8,2028 ¢4y for Commissioning 1day September 15,2023 September 15, 2023
421-ID LSCAT 1lldays  May1,2023 May 15, 208, gm 72days  July13,2023 October 20, 2023
Swap FE exit table 2days May 1,2023 May 2,202 Removal of beamline components Sdays  July13,2023 July 19,2023 I,
Realign Cant and checkout 5 days May 8, 2023 May 12,20§  Replace FE Wall Collimator 12days  July 20,2023 August 4, 2023 - 3
Ready for Commissioning 1day May 15,2023 May 15,200 Wait 34days  August7,2023 September 21, 2023 -
223.1D GMCA ladays  May3,2023 May 22, 20§ Mechanical utilies rework Sdays  September 22,2023 September 28, 2023
- Electrical utilties rework Sdays  September22,2023 September 28, 2023 3
Swap FE exit table 2 days May 3, 2023 May 4, 202 B
* 4Realign beamline 20days  September 22,2023 October 19, 2023
Realign Cant and checkout 5 days May 15, 2023 May 19, 20 Move transport 5 days September 22,2023 September 28, 2023
Ready for Commissioning 1day May 22,2023 May 22, 20) Move mini-enclosure 7 days September 22,2023 October 2, 2023 1
424-1D NECAT 17days  May5,2023 May 29,200 Replace Guilotines 7days  September 22,2023 October 2,2023 1
Swap FE exit table 2days May 5, 2023 May 8, 202) Install/Realign 15days  September 29,2023 October 19, 2023 -
Realign Cant and checkout 5 days May 22,2023 May 26, 20§ Ready for Commissioning 1day October 20,2023 October 20, 2023
Ready for Commissioning 1day May 29, 2023 May 29, 20 45-8M 48 days June 26, 2023 August 30, 2023 1
Removal of beamline components Sdays  lune 26,2023 June 30,2023 "
435.1D DCS 18days  May9,2023 June 1, 202 -
Replace FE Wall Collimator 12days  July3,2023 July 18,2023 3
[ PRON . hao a0 \rees a0 ! il
== Wait Odays July 18,2023 July 18,2023 17/‘8
Niochanicals C o Lioc oo
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Feature Beamlines and Major Enhancements

¥ Schedules reflect

construction activities,
infrastructure buildouts,
beamline installation,
safety systems, and final
installation checks

Not detailed are pre-
construction removal
activities (about two
months prior), standard
beamline commissioning
activities

" All work utilizes e-traveler

and CDB systems
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Qtr2,2022 Qtr 3,2022 Qtr4,2022 Qtr1,2023 Qtr2,2023 Qtr 3,2023 Qtr4,2023 Qtr1,2024
Task Name w Duration « Start w Finish w  Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb = Mar
48-1D XPCS 323 days? July 1, 2022 September 26, 2023 1
4 Optics Receipt 195days  July 1, 2022 March 30, 2023
Primary Mirrors 22 days November 1,2022 November 30, 2022 |
Monochromator 22 days March 1, 2023 March 30, 2023
CRL 22 days March 1, 2023 March 30, 2023
KB Substrates 22 days July 1,2022 July 30,2022 1
KB Mount/Housing 22 days January 1, 2023 January 30, 2023 1
4 Photon Delivery Receipt 71days?  April 1, 2023 July 10, 2023 1
Slits 22 days May 1, 2023 May 30, 2023 I 1
Masks 22 days April 1,2023 April 30, 2023 1
Collimators 22 days April 1,2023 April 30, 2023 1
Shutters 22 days April 1,2023 April 30, 2023 1
Transports 1day July 10,2023 July 10,2023 1
Vacuum Hardware
Controls 20 days December 1, 2022 December 28, 2022
Control Room
4 Instruments Receipts 129 days? October 1, 2022 March 30, 2023 T
WAXS 22 days October 1,2022 October 30, 2022 | 1
SAXS 22 days March 1,2023 March 30, 2023
Detectors
4 Beam Delivery Installation 247 days  September 19, 2022 August 29, 2023 I 1
Enclosure teardown 48 days September 19,2022 November 23,2022
New Enclosure (D,E,l) 90 days November 24,2022 March 29, 2023
Electric/Cable tray 15 days March 30, 2023 April 19, 2023 1
Water/Air 10 days March 30,2023 April 12,2023 l
Network 10 days April 20,2023 May 3, 2023 l
Contols 20 days May 4, 2023 May 31, 2023
FOE cleanUp 5 days October 3,2022 October 7, 2022 n
FE Wall Collimator/Exit table 10 days May 31, 2023 June 13,2023 =
Primary Mirror 10days  June 14,2023 June 27,2023 [
Monochromator 5 days June 28,2023 July 4,2023 1
CRL 5 days July 5, 2023 July 11,2023 1
Beam Conditioning 20 days July 5,2023 August 1,2023
Transports 5 days August 2, 2023 August 8,2023 1
Alignment 10 days August 2, 2023 August 15,2023 l
Utility Tie-ins 5 days August 16,2023 August 22,2023
PSS Validation 5 days August 23,2023 August 29, 2023 1
BLEPS checkout 5 days August 23,2023 August 29, 2023 l
Final Installion Check 20 days August 30,2023 September 26, 2023
4 Instruments Installation 50 days June 1,2023 August 9,2023 I 1
Assemble 40 days June 1,2023 July 26, 2023 r l
Testing 10 days July 27, 2023 August 9,2023 l
Final Instrument Checkout 20 days August 10,2023 September 6, 2023
49-1D CSSI 416 days? July 1, 2022 February 2, 2024 1
4 Optics Receipt 216 days? July1, 2022 April 30, 2023 1
Primary Mirror 22 days April 1,2023 April 30, 2023 1
Do 2o o Niocch 1 9000 naooob o0 onoo
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Minor Enhancements

® Shorter durations, limited to systems that are being modified
" Involve similar procedures to full beamline buildouts
" Expecting more beamline staff (XSD and CAT) involvement

41-1D 172 days? April 1, 2023 November 28, 2023 : I

4 Optics Receipt 20 days April 1, 2023 April 30, 2023 Tl
DMM 22days  April 1,2023 April 30, 2023 : Il

4 Photon Delivery Receipt 22 days? May1, 2023 May 30, 2023 1
Slits 22 days May 1, 2023 May 30, 2023 I |
Collimators
Shutter

4 Beam Delivery Installation 45 days August 30, 2023 October 31, 2023
Front End work 10 days August 30, 2023 September 12, 2023
DMM 5 days September 13,2023 September 19, 2023
Beam Conditioning 10 days September 20,2023 October 3, 2023
Alignment 10 days October 4, 2023 October 17,2023
Utility Tie-ins 5 days October 18, 2023 October 24, 2023
PSS Validation 5 days October 25, 2023 October 31, 2023
BLEPS checkout 5 days October 25, 2023 October 31, 2023

Final Installion Check 20 days November 1, 2023 November 28, 2023 _
42-1D 241 days? October 10, 2022 September 11, 2023 [

4 Photon Delivery Receipt 22 days?  October 10, 2022 MNovember 8, 2022 1
Masks 22 days?  October 10, 2022 November 8, 2022 | |
Collimators 22 days?  October 10, 2022 November &, 2022 | |

4 I[nstruments Receipts ; |
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ID and BM Schedules

¥ Coordination with beamline staff

® Access to FOEs requires removal
of beamline components

® Scope of work has been identified

" Work handled through BPA and
APS-U techs
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427-ID

checkout

425-ID

416-1D HP

Swap FE exit table

Swap FE exit table

DO NO HARM BEAMLINES

Ready for Commissioning

Realign Cant and checkout

Ready for Commissioning
413-1D GSECCARS

Realign Cant and checkout

Ready for Commissioning

Realign Cant and checkout

2 days
1day
1day
6 days
5days
1day
8 days
2 days
5 days
1day
8 days
2 days
5 days

April 18, 2023
April 18, 2023
April 19,2023
April 18, 2023
April 18, 2023
April 25,2023
April 25, 2023
April 25,2023
April 27,2023
May 4, 2023

April 27, 2023
April 27,2023
May 1, 2023

April 19, 2023
April 18,2023
April 19,2023
April 25, 2023
April 24,2023
April 25,2023
May 4, 2023
April 26,2023
May 3, 2023
May 4, 2023
May 8, 2023
April 28,2023
May 5, 2023

BM DO NO HARM BEAMLINES
41-BM
Removal of beamline components
Replace FE Wall Collimator
Wait
Mechanical utilities rework

Electrical utilities rework

4 Realign beamline
Move transport
Move mini-enclosure
Replace Guilotines
Install/Realign
Ready for Commissioning
42-BM
Removal of beamline components
Replace FE Wall Collimator
Wait
Mechanical utilities rework
Electrical uti

s rework
4 Realign beamline
Move transport
Move mini-enclosure
Replace Guilotines
Install/Realign
Ready for Commissioning
45-BM
Removal of beamline components
Replace FE Wall Collimator
Wait

Morhanical ofiliFine rovark

43 days
5 days
12 days
5 days
5 days
5 days
20 days
6 days
8 days
8 days
15 days
1 day
72 days
5 days
12 days
34 days
5 days
5 days
20 days
5 days
7 days
7 days
15 days
1day
48 days
5 days
12 days
0 days

£ Ao

July 19, 2023

July 19, 2023

July 26, 2023
August 11,2023
August 18,2023
August 18,2023
August 18, 2023
August 18,2023
August 18,2023
August 18,2023
August 25,2023
September 15,2023
July 13, 2023

July 13,2023

July 20, 2023
August 7, 2023
September 22,2023
September 22,2023
September 22, 2023
September 22,2023
September 22,2023
September 22,2023
September 29,2023
October 20, 2023
June 26, 2023

June 26,2023

July 3,2023

July 18, 2023

1.k, 10 2072

September 15, 2023
July 25,2023
August 10, 2023
August 17, 2023
August 24, 2023
August 24, 2023
September 14, 2023
August 25, 2023
August 29, 2023
August 29, 2023
September 14, 2023
September 15, 2023
October 20, 2023
July 19,2023
August4,2023
September 21, 2023
September 28, 2023
September 28, 2023
October 19, 2023
September 28, 2023
October 2, 2023
October 2, 2023
October 19,2023
October 20, 2023
August 30, 2023
June 30, 2023

July 18,2023

July 18,2023

1.k, 25 9092
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Work on Feature Beamlines and Major Enhancements

" Requires coordination with currently operating Current
research programs .

— Ramping down user programs (XSD management)

L] L] L] L] ] ———____-.
— Possible operation of adjacent beamlines during el ‘
. erore -
construction All beamline components
_ . . . and infrastructure need to be
Removing and relocating beamline components =L 3 \7 o ved before the start of
and infrastructure (CDB) S installation activities

— Preparing sectors for enclosure and utility work
— Installing beamline components and infrastructure

EXISTING XTIP
CONTROL ROOM

— Preparing beamlines for commissioning

— Preparing beamlines for user operations
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Team Approach for Beamline Installation Work

" Project resources will be assigned to beamline work

® Management is assigning the individual beamline leads
(Construction Lead and Installation Coordinator for each beamline
that will be modified for APS-U)

Beamline
Construction
APS-U APS-U Lead
: Beamline _
Project . For all Beamlines
R Installation
Coordinator Beamline
Installation
Coordinator
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Coordination Challenges for APS-U Installation Activities

= Resources (people) will
be strained as the project
enters the year-long
shutdown and upgrade of
the accelerator

= There is close
coordination between the
beamline, front-end and
accelerator installation
coordinators

= Plan to have a dedicated
team working directly on
beamline installations

Argonne &
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New Storage Ring
6 GeV MBA lattice
200 mA current

Improved electron/photon
-.. stability
“:‘;;Hh . .
Feature beamlines TSN [\le\:v Insertu:tm gg\lrjces
Suite of beamlines designed for ‘ ncI;or;t)oc:abe i S on
best-in-class performance Selected beamiines
\“‘-.
“New/upgraded Front-ends

Common design for
maximum flexibility

N L4

Beamline
Enhancements:
improvements to
make beamlines
“Upgrade
Ready’

Injector improvements
* Increase performance as
required to meet APS-U needs

Utilizes $1.5B in existing
infrastructure
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Budgeted Labor Resources for Installation Work

® Based on the projected technician resources needed for 25-ID installation work
and the installation tasks needed for all the featured and major enhancement
beamline installations, we have determined that we will need a dedicated team
for beamlines from January 2022 through November 2024

Technician Type Estimated Days Number needed per year
(Jan 22- Nov 24)
Vacuum 2620 2
Water 1260 2
Survey 1125 2
Safety Interlocks 1170 2
Network 450 1
Controls 800 2
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Beamline Installation Schedule

Current Schedule - June 2022

: . FY22 FY23 FY24 FY25

= During accelerator Beamline

removal and Q1 | Q2 Q3l Q4Il Q11 Q2 | Q3 | Q4 [ Q1| Q2 | Q3 | Q4 | Q1| Q2 | Q3 | 4

installation we HEXM (20-1D) A = L

anticipate possible ISN (19-ID) —

technician shortages: csS! (9-) —— ——

— Vacuum : : i

— Water/Mechanical #PCs (&1D) 11 e

— Survey 124D @ e

— Safety Interlocks 11-ID L
= Technician groups 3DMN/ATOMIC (34-ID)

need to be m—

coordinated (example; |Pe'ar (4-P) e

. . eclor olte rreparauon

installation of RSS 38-AM R e R il

: c Shielding Verification —
components requires | ey 2s.) B Commissioning
mU|t|p|e teCh typeS A Access to LBB for Installation
. [ Installation of 9-ID Flight Path System
working together) PtychoProbe (33-I0) —— 1117
1} 1t

ArgOn ne ° Front-end work begins (5/1)  Accelerator Commissioning Starts (1/16) y
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Mohan_june

								10/21
12/21		1/22
3/22		4/22
6/22		7/22
9/22		10/22
12/22		1/23
3/23		4/23
6/23		7/23
9/23		10/23
12/23		1/24
3/24		4/24
6/24		7/24
9/24		10/24
12/24		1/25
3/25		4/25
6/25		7/25
9/25



				Beamline		Days		FY22								FY23								FY24								FY25								FY25

								Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4

				HEXM (20-ID)		60/40

				ISN (19-ID)		10

				CSSI (9-ID)		85

				XPCS (8-ID)		90

				12-ID		15

				11-ID		45

				3DMN/ATOMIC (34-ID)		40

				Polar (4-ID)		80

				38-AM		10

				CHEX (28-ID)		120

				PtychoProbe (33-ID)		55

								10/21
12/21		1/22
3/22		4/22
6/22		7/22
9/22		10/22
12/22		1/23
3/23		4/23
6/23		7/23
9/23		10/23
12/23		1/24
3/24		4/24
6/24		7/24
9/24		10/24
12/24		1/25
3/25		4/25
6/25		7/25
9/25




































































































19-ID (ISN) and 20-ID (HEXM)

Installation of 7-m tall by 20-m long
shielded enclosure (20-ID-E) for
HEXM began on June 28

= Shielded door and roof labyrinths
will be installed for ISN concrete
enclosure (19-1D-D)

19-ID-D

e
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28-ID IDEA Status

= |IDEA s a testing phase TS
beamline for APS-U that will| $SPass
become CHEX Beamlines [
starting in 2023

= Beamline is operational

= Completion of work with
local contractors and
technicians (COVID impact)

= Problems: APS approval
processes, available
technicians, inertia, IS
delays, BPA agreement
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Beamline Installation Status (Dellver to XSD in July 2022)
25-ID ASL Status

= Canted beamline relocates two current
XSD programs (20-ID and 11-ID)

= Shielded enclosures completed June 2021
(COVID delays)

= Beamline installation started November
2021

= Mirror systems and monochromators
installed and tested in March and May
2022 (COVID delays)

= Shielding validation competed in June
2022

= XSD operation in July 2022

= Problems: COVID, APS approval
processes, available technicians, inertia,
BPA agreement

ArgOn ne ° APSUO/PUC Meeting July 27, 2022 14
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Questions?

Contact Information:

Robert Winarski
x9921
winarski@anl.gov

Thomas Gog
x0320

gog@anl.gov

APSUO/PUC Meeting July 27, 2022
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