25 JULY 2018

APS All-Hands Meeting

APS UPGRADE UPDATE

JIM KERBY
PROJECT MANAGER, APS UPGRADE




APS-U PROJECT

The APS-U will increase the New Storage Ring
brightness and coherence available 6 GeV MBA lattice

, 42 pm-rad emittance @ 200 mA current
by up to 2 to 3 orders of magnitude Improved electron/photon stability

New Insertion Devices
* Incorporate SCUs on
selected beamlines

Feature beamlines
Suite of beamlines designed for
best-in-class performance

New/upgraded Front-ends

« Common design for
maximum flexibility

» Integrated hard x-ray beam
position monitors

Beamline
Enhancements:
improvements to
make beamlines
“Upgrade Ready”

Injector improvements
* Increased performance (high
single-bunch charge)

Utilizes $1.5B in existing
infrastructure
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PROJECT SCHEDULE

CD-4

€b-1 CD-3B CD-2 CD-3
Approve Approve Start
. Approve Approve Approve
Alternative
Long Lead Performance

Baseline

Selection &
Cost Storage

of Operations
Start of per
S Project
Fabrication :
Completion

Procurements
\./

Research & Developm
I

Conceptual Design
Preliminary Design

Installation
& Testing

Schedutle
Contingenc

FY_14/ FY15 FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23 FY24 FY25 FY26
prior year

Director’s Review August 21-23
DOE ICE/ICR on site week of October 15t I

CD-2 Review October 10-12

These reviews confirm the baseline
scope, cost and schedule of the APS-U
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APS-U TPC AND KEY PERFORMANCE PARAMETERS

= Total Project Cost ;
Increased to $815M to
more fully enhance the ’
scientific capabilities of the .
facility after the APS-U is ’ I I
complete ' v b I I b
= Key Performance e

BA MS

Key Performance Thresholds

Parameters modlfled to Parameter (Performalnce Deliverlable] Objectives
. Storage Ring Energy >0 (';‘e\.", mgthvsystem:?: installed 6 GeV
reflect the change in TPC or 6 GeV operafion
B c ¢ = 25 mA in top-up with systems 200 mA
eam t.urren installed for 200 mA operation m
Horizontal Emittance < 130 pm-rad at 25 mA < 42 pm-rad at 200 mA
Brightness' @ 20 keV >1x 1020 >1x 10%
Brightness' @ 60 keV >1x 10" >1x 1041
APS-U Beamlines 7 >9
Transitioned to Operations -

! photons/sec/0.1% BW/mm?2/mrad?
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ACCELERATOR WHOLE-RING MODEL
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MODEL OF STORAGE RING,
INSERTION DEVICES, AND FRONT ENDS
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IANICAL INTEGRATION

Doublet:L-Bend:Multiplet
(DLM) Module

First Production Article
Quadrupoles
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X-RAY BEAM POSITION MONITOR DEVELOPMENT

Downstream Undulator Gap Scan
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BUNCH LENGTHENING SYS

EM

HARI\/IONIC CAVITY CRYOMODULE

|| Final machining on the BLS lower vessel
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POWER SUPPLY CALIBRATION AND CONTROL

Bipolar Power Supply
Calibration Hardware

Bipolar Power Supply
In-house design
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GREAT TECHNICAL PROGRESS

APS-U Coherent High-Energy X-ray (CHEX) Technical Review July 24, 2018
. . - - APS-U ATOMIC Beamline Technical Review July 25, 2018
23 desi gn reviews comp leted since Apri | = S T
APS-U Ptychoprobe (Ptycho) Technical Review August 2, 2018
. . .
Advancing and completing our designs
ANL Director's DOE CD-2 Review of the APS Upgrade Project August 21-23, 2018
Previous APS-U Project Reviews
All | DOE ‘ CDR ‘ POR | FDR Tnstall Production Safety ‘ R&D ] Otha
1 1 1 1 1
APS-U 3D Micro and Nano Diffraction (3DMN) Technical Review July 19, 2018

APS-U X-Ray Photon Correlation Spectroscopy (XPCS) Technical Review  July 12, 2018

[l
Le ad I I I to APS-U High Energy X-Ray Microscope (HEXM) Technical Review July 18, 2018
g e

APS-U Coherent Surface Scattering Imaging (CSSI) Technical Review July 11, 2018

APS-U 25-1D High Heat Load Mirror System Procurement Readiness

Review July 10, 2018

ARS-U Ins n Device Vacuum Charr
Readiness Review

E Procur
Support Extrusion Procurement July 10, 2018

P P sertion ice 2. peri t Rea :
APS-U Planar Insertion Device 2.8cm period Procurement Readiness July 10, 2018
Review
APS-U Canted Undulator Front End Technical Review June 29, 2018

!\PS_—U .3-.mc!‘ Lenglhe.ni:‘.g System Cryoplant Final Design and June 28, 2018
Procurement Readiness Review
ARS-U Longitudinal Feedback Kicker Preliminary Design Review June 19, 2018

APS-U 51, 52, 53 Sextupole Final Design and Procurement Readiness June 13, 2018

Review
APS-U Magnet Measurement Space Layout Design Review June 13, 2018
APS-U Front End Pneumatics Procurement Readiness Review June 12, 2018

APS-U ID Front

nt Readiness

d Equipment Protection System Procurem June 8, 2018
¢

Review
APS-U Storage Ring Vacuum Technical Status Review June 5, 2018
APS-U Insertion Device Vacuum Chamber Final Design Review May 31, 2018

APS-U High Heat Load Front Ends Masks/Photon Shutters Production

Readiness Review May 30, 2018

APS-U Lattice and Beam Physics Final Design Review May 16-17, 2018
APS-U Injector Plan Preliminary Design Review May 15, 2018
APS-U Advanced Spectroscopy/LERIX {ASL) Technical Review May 10, 2018
APS Upgrade CD-2 Risk Management Weorkshop May 1-2, 2018
APS-U Magnet Supports Technical Review April 27, 2018

APS-U Shielded EMI Cabinets for Dignostics Procurement Readiness

Review April 26, 2018
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LONG LEAD PROCUREMENTS

Control Account f CD-3B Package FY19 Grand Total
U.U2.03.03.01 - Magnets 55,05?,901 51?,351.6941 $1,721,917|  $22,631,508
01/02 Quadrupcle Magnets 53,057,901 53,057,901
B-pole Corrector Magnets 52,148,129 52,148,129
Since Our April meeti ng APSU 03, 06 Quadrupole Magnets 54,063,587 P 54,063,587
04, 05 Quadrupole Magnets 54,063,587 54,063,587
Sextupole Magnets 57,576,387 57,576,387
haS put more than $30M Of M1 Dipole Magnet §1,721,917| 51,721,917
M3 Dipole Magnet S0
. U.U2.03.02.02 - Support Structures and Alignment Systems 50 $4,437,260 54,437,260
m ag n etS , p Owe r S u p p I I e S , DLW A Plinth and assaciated 54,437,260 L 54,437,260
U.U2.03.03.03 - Magnet Power Supply Systems 59,173,180 S0 S0
- Unipolar Power Supply Components 59,173,180 59,173,180
optics, vacuum chambers and i v B ammsl e
Multiplet/Doublet vacuum chambers 51,722,362 51,722,382
fro nt end Com ponents Out for L-bend chamber components 5935,342 5936,342
Fast Correctar chambers 51,087,823 51,087,823
. 1J.U2.03.03.05.02 - Bunch Lengthening System $251,405 $347,726 52822850  $3,421,981
b I d Bunch Lengthening Cavity and Cryomodule 5251,405 5347,726 5277,576 S&76,707
Burnch Lengthening System Cryoplant 51,354,112 51,354,112
Bunch Lengthening System Cryogenic Distribution System 51,191,162 51,191,182
1.U2.03.03.06 - Injection / Extraction Systems 50 51,414,270  $1,414,270
High Voltage Pulsers 51,414,270 51,414,270
U.U2.03.03.07 - Diagnostics $374,212 sof $374,212
RF BPM Components (Relay Racks) 5374,212 5374,212
U.U2.04.02 - Global Beamline Support 5354,990 5588,481 S8B7,102 r 51,830,572
Optics, Stability Components 5354,990 5588,481 SE87,102 51,830,572
U.U2.04.04 - Beamlines 64,579,000 $1,850,655 50
ASL Hutch Procurement 52,269,000 52,269,000
ASL Beamline Critical Components 52,310,000 5 1,850,655 54,160,655
U.U2.05.02 - Front Ends 3,907,200 $2,150,007"  $6,057,217
High head load front end components (all FE GlidCop) 51,053,153 51,130,985 52,184,148
Canted front end components (all FE GlidCop) 5663,911 5423488 51,087,399
X-ray Beam Position Monitor Components [GlidCop) 5791,593 5791,583
FE Equipment Protection Systems & Phnumatics 51,165,441 51,165,441
ASL CUFE 5233,092 5595,544 5828,636
U.U2.05.02 - Insertion Devices $2,085,379 $6,696,0167 56588374
Magnetic Structures 51,840,199 54,502,995 56,343,194
Imsertion Device Vaouum Chamber Components 5245,180 52,193,021 5245,130
Grand Total $3,664,296 438,906,868 $24,312,343 566,383,506
Contingency @35% 5366,430 513,617,404 58,509,320 §23,409,227
Grant Total Including Contingency 64,030,726 §52,524,271 532,821,663 89,376,660
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APS-U PROJECT TEAM

A project is scope, cost and
schedule....butis only as

APS Upgrade Project Management
Robert Hettel Project Director

Jeff McGhee ESH

Tom Barsz QA Removal / Installation

Karen Mellen Communications — Jim Kerby Project Manager Robert Connatser
Marge Brockman Procurement . . Installation Coordinator
Diane Wilkinson Executive Secretary Mark Beno Technical Director

Thomas Fornek Deputy Project Manager

Accelerator Systems
Glenn Decker
Assoc. Project Manager

Radiation Physics

Brad Micklich -

I I

Beam Physics
Michael Borland

Injection, Bunch

Electrical Systems Lengthening, and

Magnetic
Measurements,
Alignment, and

Pre-assembly
Animesh Jain |

Argonne &
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John Carwardine Multibunch Feeedback
(1BM} Systems
| Ulrich Wienands
Power Supplies 7 Injector
Ju Wang Kathy Harkay
| |  Diagnostics Injection/Extraction
Bob Lill —
(Herman Cease)
Controls [
L Bunch Lengthening
Ned Arnold Mike Kelly
Multibunch
L Feedback
Ulrich Wienands

Mechanical Systems

Magnets
Mark Jaski

Herman Cease

Front Ends and
Insertion Devices
Mohan Ramanathan

Experimental Facilities
Dean Haeffner
Assoc. Project Manager

Assoc. Project Manager

Project Operations
Elmie Peoples-Evans
Assoc. Project Manager

1

Front Ends
Yifei Jaski

Beamline Enhancements
Tim Graber

Insertion Devices

Optics Development
P P Roger Dejus

Xianbo Shi

Vacuum
Jason Carter (Acting)

Mechanical Supports
Jeremy Nudell

ZoneF
(Herman Cease)

Feature Beamline Design

Oliver Schmidt
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I

Project Controls
Katie Martin

Finance
(Elmie Peoples-Evans)

Procurement
Mike Oprondek

IT
Felix Lacap

good as it’s people.

APSU has >100 FTEs of the
best --full time or matrixed
from across Argonne, the
National Lab System, and
Industry



CONCLUSION

The APS-U is coming!

= The project will be baselined this fall, with a
— Scope
— Cost
— Schedule

= We are executing on the Long Lead Procurements

People (you!) make it happen.
It’s hard and exciting work...please do it safely!
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