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Brief LBNL Intro

(Za
H BERKELEY LAB ;9}‘ ALS-U

Radiation Lab is the beginning of the
Lawrence Berkeley National
Laboratory (LBNL, LBL, Berkeley Lab)

Established in 1931 by the University
of California (UC), the laboratory is
sponsored by the United States
Department of Energy and administered
by the UC system. Ernest Lawrence, who
won the Nobel prize for inventing the
cyclotron, founded the Lab and served
as its Director until his death in
1958. (Wikipedia, access 2024-04)

Oppenheimer (Courtesy of WB)

These pictures will be removed after this
(offline) presentation
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Brief Speaker Intro

Jeong Han Lee, Dr.rer.nat.

ALS-U Job: Technical Lead for Controls (~ 13 FTE)
Institution: LBNL

Staff Scientist and Engineer

Experience M7
® 22+ years of international accelerator facilities work experience (MAMI-Germany, RISP-South Korea,
ESS-Sweden, and Jefferson Lab & LBNL - the United States)

Experimental Nuclear Physics — Parity Violation for the Data Acquisition and Detector System, SW Data
Analysis Framework based on ROOT, and Compton Backscattering Polarimeter Chicane Design and
Construction.

8+ years Accelerator Controls Group Leader at RISP and LBNL

® 4+ years Hardware Integration Work Package Lead at ESS (Realtime and Embedded Linux, DAQ, MTCA,
Timing, Network, EPICS SW architecture, E3 architect)

13+ years EPICS Collaboration Works and Contributions

Published 2 Nature, 12 PRL, 10+ JACoW, and other international journal and conference papers and

serves as a peer reviewer of NIM A.
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Brief Speaker Intro

Jeong Han Lee, Dr.rer.nat.

ALS-U Job: Technical Lead for Controls (~ 13 FTE)
Institution: LBNL

Staff Scientist and Engineer

Old Man
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Advanced Light Source Upgrade Project

Electron Beam Profiles
ALS-U will deliver a world-leading light source on schedule and budget

that provides users with bright, high-coherent-flux soft x-rays unmatched 500
. Today’s ALS
by any other facility

High-level goals:

y [um]
o

* Achieve an increase in brightness and coherent flux of soft x-rays (@1 keV) of at
least 2 orders of magnitude beyond today’s ALS capabilities

* Develop a set of world-class experimental capabilities that will push the
frontiers in soft x-ray science and maintain ALS leadership in this area ~2%00
* Provide infrared and hard x-ray capabilities comparable to present-day ALS

500

A SR Sector Arc Area Comparison

Today’s ALS

- 30 years, 40+ beamlines
- 2100+ users/year

- 16,000+ publications

500

Future ALS

y [um]
o

Future ALS (aka ALS-U)
- next 25 years

—%%%0 0 500
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ALS-U Project Scope

Major items:
* New 2-GeV, high-brightness storage ring fed by a new full-energy
accumulator ring and transfer lines in the existing ALS storage-ring tunnel

* 6 high-field bends and realignment of bend-magnet beamlines
* Adding a suite of 2 feature world-leading undulator beamlines

* Seismic/ALARA shielding upgrade: to improve seismic safety and minimize
dose rates

2 BERKELEY LAB \19’} ALS-U 2024 EPICS, Pohang, South Korea | April 17,2024 | 7




ALS-U Key Performance Parameters (KPPs)

Performance Measure Threshold Objective
Storage ring energy >1.9 GeV 2.0 GeV
Beam current > 25 mA 500 mA
Horizontal emittance <150 pmrad <85 pmrad
Calculated brightness at 1 keV > 2.0 x 10%° 2.0 x 10%1
Number of feature MBA beamlines installed 2 > 2

 The threshold KPPs are the minimum parameters against which the project’s
performance is measured at completion (CD-4)

 The objective KPPs describe the technical goals of the project
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ALS-U Project Timeline

Mission Need Conceptual Design Preliminary Design  Final Design Late Finit
(CD-0) (CD-1) (CD-2) (CD-3) (CD-4)
9/20 4/2021 9/2029

/2016 9/2‘018 /| 11(22 Today /

Dark

Time O

Commitment to |

Approval for Accumulator —
i i Dark Time 12/2025 y Finis
e A ¥
12/2019 Installation Installation 12/2077

phase 1 phase 2
* |nstallation is separated into 2 phases

— Tunnel prep and accumulator ring installation and testing conducted during planned summer and winter ALS
shutdowns that began in winter 2021

e Dark Time is scheduled to be one year in duration starting in June 2026 followed by a 6-month
transition to operations (tto) where beamlines are brought online

e Commitment to Dark Time — at least 6 months prior to the start of dark time

e Postponed early finish by ~¥9 months since CD-3 to from April 2027 to Dec 2027

— 20 months of schedule contingency remain, which is sufficient

Fa
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Storage ring energy : 2.0 GeV =
Electron beam current : 500 mA
Horizontal emittance : < 85 pm rad
AR circumference : 182.1 m

SR circumference : 197.5 m

H BERKELEY LAB

Storage Ring (SR)

New 2.0 GeV Storage Ring in existng tunnel

Accumulator ng (AR)

High soft x-ray ALS-U “‘

ting for full enegy / brightness and coherent flux
i ToCoverT ADVANCED LIGHT SOURCE
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A LS/A LS- U Be a m Li n e S https://als.Ibl.gov/als-u/als-u-beamline-impacts/

Quantum Materials (MAESTRO) 7.0.2 —— . > High-Pressure In Situ Soft X-Ray Spectroscopy A
Coherent Scattering and Microscopy (COSMIC) 7.0.1 SAXS/WAXS/GISAXS
Calibration, Optics Testing, Spectroscopy 6.3.2 - Surface and Materials Science (RIXS) A
Macromolecular Crystallography (BCSB/HHMI) A
Macromolecular Crystallography (BCSB/HHMI) A
Macromolecular Crystallography (TomAIberTron)A
Tomography (micro-CT)A

Chemical Transformations

Magnetic Spectroscopy / Materials Science 6.3.1
Full-Field Transmission Soft X-Ray Microscopy 6.1.2
Energy, Catalytic, and Chemical Science (AMBER) 6.0.1
Double-Dispersion RIXS (QERLIN) 6.0.2
Polymer STXM 5322
STXM 5.3.21 —

Research and Development (X-Ray Footprinting) 5.3.1 —

Tender X-Ray Spectroscopy
Ambient-Pressure Soft X-Ray Spectroscopy
ARPES, SpinARPES A

X-Ray Fluorescence Microprobe (XFM)

Macromolecular Crystallography (BCSB) 5.0.3
Macromolecular Crystallography (BCSB) 5.0.2
Macromolecular Crystallography (BCSB) 5.0.1 X-Ray Fluorescence Microprobe (XFM)

PEEM3/Resonant Soft X-Ray Scattering

Molecular Environmental Science

Macromolecular Crystallography (MBC) 4.2.2
High-Resolution Spectroscopy (MERLIN) 4.0.3 -
Magnetic Spectroscopy and Scattering 4.0.2
General X-Ray Testing Station 3.3.2 —
X-Ray Footprinting 3.3.1
LIGA 321
National Center for X-Ray Tomography 2.1 —
Macromolecular Crystallography (GEMINI) 2.0.1

Tender Nano-Tomography

EUV Lithography Photomask Imaging (SHARP)
EUV Lithography Nanopatterning (MET/MET5)
Coherent X-Ray Scattering

Small-Molecule Crystallography

Diffraction Under Non-Ambient Conditions

A Infrared Nanospectroscopy and Imaging 2.4 — SIBYLS—MX and SAXS

Operational = — Under Development

A IR Spectromicroscopy 1.4 — Microdiffraction

Insertion Device Bend Magnet Superbend
Beamlines Beamlines Beamlines

Post-ALS-U operational Beamline upgrade/expanded Beamline closed A Beamline will turn off
status legend capabilities before the dark time
Beamline closed; capabilities Beamline closed; under A\ Beamline may turn off
will be migrated/expanded consideration for post-ALS-U before the dark time
elsewhere reopening/upgrade

BERKELEY LAB ‘ \1467\ ALS-U 2024 EPICS, Pohang, South Korea | April 17, 2024
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A Typical Controls System Scope

What

Carry / take all monitor, control, accelerator model-based calculated signals (data) from one place to
another through network environment

Where

All accelerator subsystems and operations subsystems. In addition, partially experiment, safety, and
conventional facility

How

Achieve a rock-solid control, interactive / non-interactive automation, and user-friendly operation
environment

N P
i BERKELEY LAB \193 ALS-U 2024 EPICS, Pohang, South Korea | April 17,2024 | 12



ALS-U Controls scope

Machine Protection System
- PLC-based Slow Interlock (ms) Global Controls

Motion Control
- Servo / Stepper Motion (Omron — Delta-Tau server, EtherCAT
clients)

Software High Level and Data Acquisition (DAQ) System
Software and middleware services (EPICS)

Infrastructure

- Controls Network — aka Operational Technology Network

- Rack - Rack temperature controller, water leak and smoke
detection system

- Temperature monitoring system (TC and PRTD)

- Asset Management System (AMS) : QR Label, Scanner, Web,
RESTful API

Vacuum System Subsystem
Controls

Power Supply System

Magnet System

Beam Diagnostic System
Facility/Radiation Safety System
Radio Frequency System
Injection/Extraction System
Quality Assurance

Operation

& BERKELEY LAB | &) ALS-U
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Controls Software Architecture

EPICS 7 R oo =oo oo o e 1= ===

Jeong Han Lee, JeongLee@lbl.gov

Bob Dalesio

2024/03/19 | Rev 1.0.2
EPICS 7/3 EPICS 7 Rt < = = il = = == = = el Asset Management System (AMS),
L. EPICS Machine Design Names,
MATLAB (MMLT) / Python Python Scripting for EPICS Community AR Cables Databse
Physics Applications Applications
Controls Network
EPICS 7/3 EPICS 7/3 EPICS 7/3 EPICS 7/3 EPICS 7/3 EPICS 7/3 WEB WEB WEB

Beam/Post-mortem

Directory Service Archiver Olog Client
(Channel Finder) Save and Restore Aopliance (BPM, Fast MPS, Alarm Services Gateways eTraveler PVinfo 2 Display Builder Web
PP PSC, ... etc) Alarm Web Mon
I II g \ Z
5 Snapshot Alarm
Data
Controls Network

EPICS 7/3 EPICS 7/3 EPICS 7/3 EPICS 7/3 EPICS 7/3 EPICS 7/3 EPICS 7/3 EPICS 7/3 EPICS 7/3
Power Supply . Injector/Booster

I0Cs Vacuum IOCs RSSIOC Timing IOCs IOCs
2080 2080

- = - - -

= L = = L = =L IE = L IE =L IE
TT3 TT3

devices devices devices devices devices
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Controls Hardware Architecture

LEVEL 2 LEVEL 3
Operation stations: Displays, Archiving, Alarm, Storage Physics or Science Applications
e Directory, Charts, Save/Restore Services - Using Stored Data
T Events / Timing Data
Fast Orbit Feedback Network
D T e e e T D P PO FAE DR PP TECTTTECEITCUPITECURER PERPECPITEE FECCPRICCEE TECRITEURITEEPPREeRrs JCCCEEY ETTPTRITTC SECCE T PPETTCCCCOLeEeEerr | baoooooc »
< Fast Machine Protection System Network . >
Ethernet - Channel Access, PV Access, or Both 7 F : v
¢ 1 [ A A
! — P ¥ ¥ :
Timing Master Beam
Instruments &
> Cell Controller LLRF Syste
| 1
¢ Controls Subnets (VLAN) ¢ E A Fast MPS EVR
10C E i . avg Fast PSC1 <——
Servers PLC |CNET I/0[1/O Poa’get{lsul’%ies NDework ?ﬁfﬁg’e)d : v
(Physical/VM) . evices LRATS . BPM 1 ﬁ v FastPSC2  <—
[EVR A — v EVR
| ¢ | ! v | EVR is the Event /
> BPM2 - EVR| FastPSC3 <=— Timing Network
Remote I/O Remote I/O : . R
! Y
PLCs, Slow I/0, High Reliability, Low Accuracy, High Density > BPM 3 EVR‘ EVR| Fast PSC 4 <1
Used in Vacuum, Slow Machine Protection, non-FOFB PS, RF Equipment Protection, Magnets, etc... ! A
! A4
> BPM N ,Jm svrFastPSCM  <——
LEVEL 1 (" A15-0 Controls Hardware Architecturs |
8 G Beam Position Fast Feedback e ;
Controls Network - EPICS and SCADA support over a distribution network Monitors Power Supplies Tl e

LEVEL o

High Performance Systems over dedicated networks or slow controls over industrial Ethernet

15
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Controls Network

Decouple from the ALS network / Move the new ALS-U network after Darktime

Network device port counts 2000+, Single Mode Fiber Distribution
Estimated Overall Data Traffic: NETC (56+ Gbps), NETD (43+ Gbps), NET (5+ Gbps)

- For the network design and security models, we follow the NIST Special Publication (NIST SP 800-82) such as the Guide to Industrial Control Systems Security

(Rev 2) and Guide to Operational Technology Security (Rev 3) since 2021

SR S111716:NPP1  C3/D3  S111824:NETD3  ul/u2 $111824:NETD3 d37 $111845:NPP8:A1 ATS120101:NPP1:A1  ATS120103:NET1 ul
SR S111716:NPP1  C4/D4  S111826:NETD4  ul/u2 $111826:NETD4 d37 $111845:NPP8:A2 ATS120101:NPP1:A2  ATS120103:NET1 u2

SR $111845:NPP8:A3 ATS120101:NPP1:A3

SRf $111845:NPP8:A4 ATS120101:NPP1:A4 PS ra c k

SR: $111845:NPP8:AS ATS120101:NPP1:AS

SR SALIBASNERRAS. vvvv ATSIROAOLNREIAS,

SRy S$111716:NPP1 C3/D3 $111824:NETD3 ul/u2 $111824:NETD3 d38 $111845:NPP8:B1 ATS120401:NPP1:A1  ATS120403:NET1 ul

SR: S$111716:NPP1 Cc4/D4 $111826:NETD4 ul/u2 $111826:NETD4 d38 $111845:NPP8:B2 ATS120401:NPP1:A2  ATS120403:NET1 u2 g
SR $111845:NPP8:B3 ATS120401:NPP1:A3 H
SR $111845:NPP8:B4 ATS120401:NPP1:A4 C& I ra c k ;
SR: $111845:NPP8:BS ATS120401:NPP1:AS :

SR S111716:NPP1  C4/D4  S111826:NETD4  ul/u2 S111826:NETD4 d39 $111845:NPP8:C1 ATS120501:NPP1:A2  ATS120503:NET1 u2 H
SR $111845:NPP8:C3 ATS120501:NPP1:A3 :
SR $111845:NPP8:C4 ATS120501:NPP1:A4 Va c ra c k
SR $111845:NPP8:C5 ATS120501:NPP1:AS :
SR, $111845:NPP8:C6 ATS120501:NPP1:A6

SR S111716:NPP1 C3)03"" " STTiR24INETDS hiv) S111824:NETD3 d40 S111845:NPP8:D1
ALS-U Network Distribution Level 3 (NPP..NPP) ‘

A0 rack lecation number oows the ALS-U standard rack number conventon. | starts 1 from e op.

SHiviaiion
| ]
Paich Pt Tk Paich Pane
N [ rocnpne | PR | romack e
1
[N — . ] swmeaeet | Atas | soisior | soisasnsepr arae
XA A BB 9SIE B GG CociCs 6 102630108 08
sweiert | sms | sowsor | sowsoraeer ane
—
FEGEGE FRRAR R GTGZCIGAGE G i VG ROATE T swieueer [ c1os | sooeor | SoweotNRY | oy us v showny
swiieet [ O1os | sowr | Sowrotaee1 | Avs et showny
WEBWEE @B EE NGeKGRE LELGGE
AN 1>
Vv
Down Stream
Retve ermnaied P
[OIIio) OO L5 5 5 o v e OO O 5 5 5 5 [ T ]
WA ASMASAS B E2035i05 B Crozcacacsce 1D 03D DS D8 AR A ACAS A6 B B2 B3 8485 B8 Ciczcscecs cs 010203405 06 [ NoUssge (uwaport

ALS-U Controls Network Topology

ALS Router
irALS-15

Energy Science Network (ESnet)
Corporation for Education Network Initiatives in California (CENIC)

UC Berkeley

NTP
(Tick, Tock) Beamline
Router

ALS-U Controls Network |

ALS-U Core Switch —J

(NETC)

100-Gbps |

SR/ATS/STA

Distribution
Switches
(NETD)

Rack
Switches

(NET)

Controls
Devices -
o

* ALS-U Core is a multi-layer switch
« 10C servers could be located under a specific rack switch

Operators

ALS Controls Network

ALS Booster/Injector ALS SR will be ALS BL EPS

will be connected to replaced with will be
ALS-U AR/BTA ALS-U connected to
NETD SR/ATS/STA ALS-U NETC

Beamline
Core Switch

Booster/Injector

Beamlines

o )
Beamlines
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Slow MPS

- Allen-Bradley PLC L320ER family with the latest RS Studio version

- Main PLC (MPS A) and Remote |0 Chassis Topology to cover AR/BTA
requirements across subsystems (Magnet, Pre-staging, Inj/Ext, Power

Supply)
- AR MPS Design will cover the SR Slow MPS also with an additional RIO

(MPS E)

. . ) ) AR Controls Interface =
- Various level diagrams for plug-to-plug cable mapping and detailed 1/0 <
m app|n g between PLC |O and a phyS|Ca| S|gna| , 5clrcul|.s(T$WW z::cl:fzus'l(s'rgv?lia N , 4c|rcuns(TSWM)r zifc'(ﬁ."s"frgv‘ih : Vdurcui(s(TSWM)r zf..fiif.”s"égﬁh ) 5 circuits (TSWM)
' N SN NN o RS : s ‘
- Terminal blocks for AR magnet thermal sensor interfaces .I]l]l f 1 .I]
! Dipole Assy #3 ‘ Dipole Assy #2 | | \ Dipole Assy #1
Mg T8 m : ploseity Magen T8
813 t SR, TBi2 N
% [Tcupi (Tc-?lz): 2 “"““““
) - 5 l /[zNole 11 4 _,41J J 1G;¢|D /i(chle 1) 4 4 ;(2N0|e1) 5 |
Tasss iy MPS Cable from AXX02 AXCTENT e 3 |

"TC" = Thermocouple

ALS Controls Requirements for maintenance "TSWM® = Thermal Switch

AR11:RF

MPS A - Front

s [<
O‘

2] BERKELEY LAB ‘ \Lp ALS-U 2024 EPICS, Pohang, South Korea | April 17, 2024
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I f QO git & Continuous Integration iz
CO nt ro S SO twa re Source Code [ Test = | {Analyze®
J
®* Released ALS-U EPICS environment 1.0.0 for the AR production N[ (2] \
71 .
— Rocky 9.2 and Debian 12 are official supported Linux ® v Dockerized OS Images
. . . * Rocky 9, Debian12
— Include various SW quality checkers (shellcheck, splint, cppcheck, gcovr, _ - * Compiled EPICS Base
flawfinder, static code analyzer pmd) in Docker images for Continuous Integration & * ggt'i‘fgddsﬂf‘zlxgiu'es ) GitHub
. . . . : GitLab
® ALS GitLab is the source code repository and a central place where we work. We work Source Code f i g?ﬁ‘igsctl";gg;zs"“""e“ V
very closely together to build this environment. Develop / * Public Dockerhub @ docker
Build - J
®* The entire workflow at https://git.als.lbl.gov/ is running since 2021! ;est N NG
un Vs
Debug * ALS Infrastructure a8 Reports A B
Analyze <— | *Naming Conventions
- e Revision — | * Practical Guide Books ! * Run Logs
N () E— | | | S SW Quality Control Plans * GitLab Pages
ArchlverAwlI:noe | . Y\ | o .
J(?I"Lms I i pam | g Kibana E Olog ES .
a P app/pv*....databrowser S e : Web Cllent Key Mlddlewa re . K .
L --------------- ) e g . ® EPICS Community Middleware Services
T - | — Services * Collaboration with the ALS Controls team to use the
_‘ LT . ] N ®  Phoebus same environment
E. ............. CArsssessssssnsssans sasnennans : Java Apps ; ver (recs: z El::’l:s:":h é N . .
— é : Wl J_,  am ®  ChannelFinder ® Phoebus, ChannelFinder, and Archiver Appliance are
|_.f AMarmServer | .o, i i i ) ’ i
Java Apps "’ CA » d Archiver Appliance ° rAeIady fS()r the AR pdrOSdUCtlond R t f- t- d
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . arm Services and Save-and-Restore configuration an
— P S " vy ®  Alarm Services ] &
ot Loger ” Fecats row S || . study in progress
Kafka N 1 JavaApps ! - - . . .
___________ _ . et 50 s, | x Save-and-Restore *  Work with the EPICS collaborators intensively
® PV Web Socket
®  PVinfo

2024 EPICS, Pohang, South Korea | April 17, 2024 18



https://hub.docker.com/orgs/alscontrols
https://git.als.lbl.gov/

ALS-U Motion

The following figure shows the current ALS motion architecture.

- Stepper Motion Control ———
Supports (no resources from ALS Controls I

ALS, end of life hardware,

and so on), work with
. . Delta
Osprey to find a feasible o
solution studies during 1.5
Rack Room
years
Ul B Network Connection
“ G0 Macso o Delta tau macro ring (fiber optic)
o After 1 5 ye ar Study we % > Amplifier B Motor, encoder and limit switch cables
° ) .
finalized the ALS-U Motion ALS Motion Architecture
[ ] [ ] (
ArCh Iitecture to com patl ble We focus on finding feasible solutions to meet the ALS-U motion requirements and keeping the ALS
With ALS m Otion a nd EPICS architecture as close as possible to market available protocol, which is reliable and sustainable for
. the next two decades. Moreover, we aim to make a modularized solution per each axis, so we can
SW a rCh Itectures. scale up that module to cover potential multi-axis requirements without losing the design strategy.
- J

. P
i BERKELEY LAB \193 ALS-U 2024 EPICS, Pohang, South Korea | April 17,2024 | 19




ALS-U Motion Racks (Pit / DBL)

ALS-U Controls Motion Pre-Darktime Layout

AR07C:DBL:BAFF1 AR07C:DBL:M1
AR07C:DBL:M2
AR07C:DBL:LENS "
ARO07C:DBL:BAFF4 AR07C:DBL:SLIT ARO7C:CF LD
AR01S:VAC
(4 axis) (4 axis) N (1 axis) (2 axis)

‘ ‘ARO7DBL:MPP4BZ| ‘ ‘ ’AR07DBL:MPP4B1‘ ‘ ’ | AR07C:MPP1B1 ’ ‘ I AR01S:MPP2B1 I

AR Cold Finger

AR07DBL:MOT1B2 AR07DBL:MOT1B1 AR07C:MOT1B1 AR01S:MOT2B1
AR(7DBL:MOTIA2 AR(7DBL:MOTIAL
Accumulated Ring / BTA /
Roof Block 43/44/45
PIT / RACK
Fiber Optics
ALS-U Controls Motion Darktime (D) Layout S111919:MOT1AL S111919:MOTIA1
SR 1 SRO8C:HBEND2:M1 SROBC:HBEND1:M1 SRO7C:DBL:BAFF1 SR07C:DBL:M1 1 M1
SRO8C:HBEND2:M2 SRO8C:HBEND1:M2 SRO07C:DBL:BAFF2 SR07C:DBL:M2 D2:M2
SRO8C:HBEND2:M3 BEND1:M3 SRO7C:DBL:BAFF3 SRO7C:DBL:LENS D2:M3 TR
SR12C:HAC R SR11C:HAC SRO8C:HBEND2:M4 SRO8C:HBEND1:M4 SRO7C:DBL:BAFF4 SRO7C:DBL:SLIT SRO7C:CF D2:M4 ShoTsVACe
(1 axis) (4 axis) (4 axis) (1 axis) (4 axis) (4 axis) (4 axis) (4 axis) L (1 axis) (4 axis) (4 axis) @ ,;n.)
SR12C:MPP1B1 SR11C:MPP1B1 ‘ ‘ SRO7DBL:MPP4B2 ‘ ‘ ‘ ‘ SRO7DBL:MPP4B1 ‘ ‘ ‘ ‘ SRO7C:MPP1B1 ‘ ‘ SRO1S:MPP4B1
SR12C:MOT4C2 SR12C:MOT4C1 SR08C:MOT4C2 SR08C:MOT4C1 SR04C:MOT4C2 SR04C:MOT4C1
SR12C:MOT1B1 SR11C:MOT1B1 SRO7DBL:MOT1B2 SRO7DBL:MOT1B1 SRO7C:MOT1B1 SR01S:MOT4B1
SRO7DBL:MOTIA2 SRO7DBL:MOTIA1
Storage Ring / ATS / STA / .
Storage Ring / ATS / STA /
Roof Block
oof Block 43/44/45 Roof Block 43/44/45
PIT / RACK PIERACK
Fiber Optics

$112024:MOT1A4 $112044:MOT1A11 S111944:MOT1A10 S111929:MOT1A3 $112039:MOT1A9 S111939:MOT1A8 S111919:MOT1A12 S$112034:MOTI1A7 S111934:MOT1A6 $112029:MOTIAS
sssssssssssss  CAT6A Copper

P
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ALS-U Motion : AR CF Topology (An example)

ALS-U Motion AR Cold Finger Topology Diagram

Accelerator Tunnel

Pit
i Encoder
: : Motor AR07C:CF
AR07C:MPP1B1 o e

Encoder  Motor o

E Fiber Optics :
S111914:MOT1A2 5 T AR07C:MOT1B1

AR07C:MPP1B1 : @J .

Fiber Optics - EtherCAT

ORCRC

1
Moxa Ethernet-to-Fiber Nanotec Driver
Media Converter (C5-E-1-21)

Moxa Ethernet-to-Fiber Omron CPU
Media Converter (CK3MCPU111)

DC PS

il BERKELEY LAB | \ls')T\ ALS-U 2024 EPICS, Pohang, South Korea | April 17,2024 | 21



Asset Management System (AMS)

ALS-U Controls Configuration and Installation Workflow : Device / Rack

ols Assets Management System

Ci Is Device Ci -ation
{111} |Lookup by Asset Tag Create New ~ P g Han Lee ~ LS
Stage 0 Stage 1 Stage 2
Storage {11}
L. . o . Ready to configure Dashboard
Receiving _ Preparation [— Received —>| Unboxing 1 —> Storage
(QA - ACL) ®
- § 1,000 2 0 / 18
l ¢ ® assets licenses accessories consumables people
Stage Stage 4 Stage
ge 3 el ge 5 view all @ view all @ view all © view all © view all @
. . o =
Fovaderioll B }—' Sorage > Gttt QAT Checkout .
) o Recent Activity - Assets by Status -
202 Date Admin Action Item Target EEE Ordered (1) BN Ready to Install (156)
= EEEEN Obsolete (16) MENEM Received (21)
§ : . ’ . O )
e Npr—— P ~ ' 2024-04-1110:09AM Najm Us Saqib checkin from il (000577) - Monitor a Joseph Link M Ready to Configure (47) NS Configuring (707)
D 2024-04-09 02:59PM Joseph Link checkout 1l (000577) - Monitor 2 Joseph Link N/A (Test Equipment) (68)
v & C' 2024-04-09 02:57PM Najm Us Saqib checkin from il (000577) - Monitor Il (001182) - ALS-U Rack
stage 6 stage 7 = O 2024-04-09 02:30PM Najm Us Sagib checkout 1ill (000577) - Monitor il (001182) - ALS-U Rack
Cable A bli Integration Test = D 2024-04-09 02:30PM Najm Us Saqib checkout 1l (001207) - DUMMY ASSET il (001182) - ALS-U Rack %
(QA - Cable TIP (QA - TIP) =
D 2024-04-09 02:30PM Najm Us Sagib checkout Illl (001208) - DUMMY ASSET il (001182) - ALS-U Rack
€' 2024-04-09 02:04PM Najm Us Sagib checkin from Illl (001208) - DUMMY ASSET il (001182) - ALS-U Rack
Production Ready C' 2024-04-09 02:04PM Najm Us Sagib checkin from Il (000577) - Monitor il (001182) - ALS-U Rack
Stage 8
Hand Off / Installation €' 2024-04-09 02:04PM Najm Us Sagib checkin from Illl (001207) - DUMMY ASSET il (001182) - ALS-U Rack
(Deliverable Packages,
s
controls Asset Management Status | Received | Ready to confgiure Configuring | | Ready to install
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Asset Mana

gement System (AMS)

View Asset 000553
Asset Tag Serial Model Category Status Checked Out To Locza
Info Licenses Components Assets @) History Maintenances Files @ Additional Files @ Upload
000267 1182 E2D Monitoring @ Configuring ' peployed Il (000553) - ALS-U Rack  A08(
status ® Contiguing [oseyed 9 A0807
000388 5A2043E05879 AP8932-NMC2 PDU @ Configuring 'Deployed Il (000553) - ALS-U Rack A0S Company AR Production
000553 A0802 ALS-U Rack Installation @ Configuring 'Deployed @ A0802 A08I(
Manutacturr Schrf
000768 6754 RTC DAQ @ Configuring ' peployed [l (000553) - ALS-U Rack  A08( Category naiatan
Model ALS-U Rack
View Asset 000553 Model No. 850 Checked Out To
BYOD X No Q A0802
Info Licenses Components Assets e History Maintenances Files e Additional Subsystem ALS-U Controls System, ALS-U Instrumentation System, Electrical Cable and 9 A0802
& Checkout Date: 2024-03-28
Integration
Edit v m DOE Number
eTraveler URL
Search
Notes
Location A0802
Showing 1 to 3 of 3 rows
Default Location AR Sector, ALS-U
D Asset Name Device Image Asset Tag Serial Model Category Status Checked Out To |
000267 1182 E2D Monitoring @ Configuring peployed [lll (000553) - ALS-U Rack
D 000388 5A2043E05879 AP8932-NMC2 PDU @ Configuring peployed Il (000553) - ALS-U Rack
D 000768 6754 RTC DAQ @ Configuring peployed Il (000553) - ALS-U Rack

Showing 1 to 3 of 3 rows

2024 EPICS, Pohang, South Korea | April 17, 2024 23

BERKELEY LAB ‘ & ALS-U



Asset Mana

gement System (AMS)

View Asset 000553
Asset Tag Serial Model Category Status Checked Out To Locza
Info Licenses Components Assets @) History Maintenances Files @ Additional Files @ Upload
000267 1182 E2D Monitoring @ Configuring ' peployed Il (000553) - ALS-U Rack  A08(
status ® Contiguing [oseyed 9 A0807
000388 5A2043E05879 AP8932-NMC2 PDU @ Configuring 'Deployed Il (000553) - ALS-U Rack A0S Company AR Production
000553 A0802 ALS-U Rack Installation @ Configuring 'Deployed @ A0802 A08I(
Manutacturr Schrf
000768 6754 RTC DAQ @ Configuring ' peployed [l (000553) - ALS-U Rack  A08( Category naiatan
Model ALS-U Rack
View Asset 000553 Model No. 850 Checked Out To
BYOD X No Q A0802
Info Licenses Components Assets e History Maintenances Files e Additional Subsystem ALS-U Controls System, ALS-U Instrumentation System, Electrical Cable and 9 A0802
& Checkout Date: 2024-03-28
Integration
Edit v m DOE Number
eTraveler URL
Search
Notes
Location A0802
Showing 1 to 3 of 3 rows
Default Location AR Sector, ALS-U
D Asset Name Device Image Asset Tag Serial Model Category Status Checked Out To |
000267 1182 E2D Monitoring @ Configuring peployed [lll (000553) - ALS-U Rack
D 000388 5A2043E05879 AP8932-NMC2 PDU @ Configuring peployed Il (000553) - ALS-U Rack
D 000768 6754 RTC DAQ @ Configuring peployed Il (000553) - ALS-U Rack

Showing 1 to 3 of 3 rows
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Asset Management System (AMS)

£  Controls

EFE
KEITHLEY SRl DVMM7510 7 1/2 DIGIT MULTIMETER
ry NS

Local defbuffert T No Script CONT ¢ A
DC VOLTAGE i

-004.10693mV

Range m

100mv

BERKELEY LAB ‘ & ALs-U
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Asset Management System (AMS)

Logical Network Definition Tead
(Google Sheet, DB, others)
Option 1 On-demand
Option 2 Service
N Snipe-IT JSON REST APl / REQUEST |
Phoebusgen » Python Applications £ » Asset M““:geme"t |
L ‘.\\\ /
https://github.com/als-epics/phoebusgen https://ctrlassets.als.lbl.gov/
DHCP/DNS
configuration Phoebus Screens
snippet

https://github.com/ControlSystemStudio/phoebus

[<
O‘

=2l BERKELEY LAB \Lp ALS-U 2024 EPICS, Pohang, South Korea | April 17,2024 | 26




Asset Management System (AMS)

Phoebus Screen 1

Bl

Ao8o02
[(A0101 | [A0102 | [ A0102 | [ A0103 | | ] ° Rack Name (Parent)
[ ] [ ] [ ] [ ] [ ]
| [ [ [ [ ] NET : EX3400-24T
[CAT20T] [A7202] | ][ ]| | DCPS _
e NAME : DEVICE Model (dynamic* PVs)
MPSA
Phoebus Screen 2 e Each unit (Child asset) has all static information and dynamic*
DCDS b T
PVs from 10C if exists
A0102 | [ A0202 | [ A0302 | EVR
BLM e Asset Tag
e Serial Number
NPCT  Model
Phoebus Screen 3 DMM e Firmware
o e I[P address
BCM [ ] Subnet maSk
E2D o Gateway
e MAC Address
RTC
PDU (dynamic* PVs) : Future expansion

Fa
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ALS-U Hardware
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ALS-U Hardware
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vh\ ]

mperature Contro
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ALS-U Hardware
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Lesson Learned?

‘4

,,,,,

We found we have zero clearance, and random orientation for the FM
cable, so we had to find additional L-Shape cable adaptor. Please engage
your design at early stage of the mechanical and plant design.

~_ . P
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Lesson Learned?

We received the
vendor (Schroff/nVent)
= L ' with the rack frame

| ‘ grounding on the left.

®

CORRECT!

WRONG!
— GO © .{zf

e

We fixed it rightly!

Be aware about the
{; vendor QC/QA
| engineering
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Lesson Learned?

Grounding on a painted surface (Schroff / nVent)
not enough tolerance on mounting rails, so we cannot mount

—
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Thank you!
A Argh L Cf

 Let the Light In ALS-

T

-
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