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List of Acronyms

ARR — Accelerator Readiness Review

ASE — Accelerator Safety Envelope

CATS — Corrective Action Tracking System

CEBAF — Continuous Electron Beam Accelerator Facility
CED — CEBAF Element Database

CMTF — Cryomodule Test Facility

ELOG — Electronic Logbook

ePAS — Electronic Permit Administration System

EPICS — Experimental Physics and Industrial Control
System

FSD — Fast Shutdown System
LOTO — Lock out/Tag out

ODH - Oxygen Deficiency Hazard
PSS — Personnel Safety System
RCG — Radiation Control Group

CMTF/VTA Accelerator Readiness Review (ARR)

RCM — Radiation Control (Group) Manager
SAD — Safety Assessment Document

SME — Subject Matter Expert

SOP — Standard Operating Procedure

SRFLog — Superconducting Radiofrequency Logbook;
portion of the ELOG

SSA — Solid State Amplifiers
SSO — Safety System Operator
TOD — Testing Operations Directives

UED — UITF element database; used for all accelerators
in the Test Lab

UITF — Upgraded Injector Test Facility
USI — Unreviewed Safety Issue

VTA — Vertical Test Area

WCD — Work Control Document



Test Lab (CMTF/VTA) — Location & Hlstory
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Figure 2.- Architects' perspective rendering of the Space Radiation Effects Laboratory.
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Figure T.- Plan of the Space Radiation Effects Laboratory.



The CMTF Today:
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CMTF Governing Documentation

DOE Order 420.2D - Safety of Accelerators

e Establishes accelerator-specific safety requirements for
Department of Energy (DOE)

SAD updated for DOE O 420.2D

Thomas Jefferson
National Accelerator Facility

Safety Assessment Document ACCELERATOR SAFETY ENVELOPE

Jefferéon Lab flevision© Jefferson Lab
THOMAS JEFFERSON NATIONAL
ACCELERATOR FACILITY

CRYOMODULE TEST FACILITY

Safety Assessment Document (SAD)

* Analyzes hazards associated with JLab accelerator
operations

Accelerator Safety Envelope (ASE)

e Defines the set of facility-specific controls for CMTF

CMTF Testing Operations Directives (TOD)

e Establishes the conduct of CMTF Operations

Once approved:
https://www.jlab.org/eshg/ProgramDocs

RE: IRR Finding 1: SAD comments addressed.

RE: IRR Finding 3: SAD V.9a draft in review materials.
RE: IRR Finding 2: ASE sent to site office for review.
RE: IRR Finding 5: FSAD references in ASE removed.

CMTF/VTA Accelerator Readiness Review (ARR)

ALGUST 2024

perations
irectives

TOD Release Memo
Index

CMTF-AD-01-000
Revision 0b2,

DRAFT ,!effgon Lab

Jefferson Lab



https://www.jlab.org/eshq/ProgramDocs

How Do We Do Business? Described in the TOD

CMTF
esting
perations
irectives

Table of Contents
TOD Release Memo

Index

CMTF-AD-01-000

Revision 0b2,
DRAFT .geff,ggon Lab

Similar to the CEBAF AOD, but less complicated as the CMTF is less complicated:
= CMTF accelerator enclosure is contained in one common space that cannot
be occupied when the accelerator is ON, whereas the CEBAF accelerator
beamline leads to many spaces that can be occupied when the accelerator is
ON. In addition, CMTF is solely a testing facility and not a user facility.

Four chapters of TOD:

Chapter 1: Program Control
Describes how safety is integrated into CMTF program execution
and establishes how the program is defined and executed

Chapter 2: Configuration Management
Outlines how configuration management standards and work practices
are applied as part of CMTF operations

Chapter 3: CMTF Operations
Specifies directives for how the CMTF program is carried out, including
the safety responsibilities of the control room staff and the role of safety
organizations

Chapter 4: Maintenance & Tracking
Describes the planning, scheduling, and coordinating of maintenance
activities to maintain and improve CMTF availability

RE: IRR Finding 1: Explicit Safety / Operating envelopes incorporated into SAD.

(New documents created for CMTF & VTA)

CMTF/VTA Accelerator Readiness Review (ARR) 6 .ggtfgon Lab



Contractor Assurance System

@JSA Jefferson Science Associates, LLC Jef " on Lab
bl

Thommas Jfferson Naionsl Acclerator Facity VoSt AcesarstorFaclty

™

DOE INTERACTIONS INCLUDE:

INTERACTIONS INCLUDE: -
- = Written Assurance Reports

* fji:lpperfurmam:e Updates Sets Pelr:jorma;\je Iixpectatlons + Annual Performance Reviews
* Validates /Verifies CAS . i
JEFFERSON SCIENCE ASSOCIATES, LLC (JSA) » Metrics & Feedback Processes | | Formal/Informal Meetings

; Provides Feedback
* Joint Assessments |

. R v | Monitors & Facilitates
CONTRACTOR ASSURANCE SYSTEM DESCRIPTION Review of 3 Pal’T\l’ 1 -
Certification Processes & Tri-Party CAS Engagement Model
for the Reviews
THOMAS JEFFERSON NATIONAL ACCELERATOR FACILITY " Furmalflnfurmal Partnerlng /’—F‘_
Revision 6 — February, 2023 / OUTCOMES:
¢ k * Efficient performance
JLAB JSA * Risks are understood &
Department of Energy JLAD Moni .
. onitors Performance
} ) o | Thomas Jstorson 3ta Offce Uses & refines CAS processes i ) managed effectively
Approved for Submittal to the Thomas Jefferson Site Office: 12000 Jefferson Avenue, Sits 14 " Monitors Risk . A” IeVEIS Of management are
Newport News, Virginia 23606 Sets Transparency in tools . . . g
) Corrective Action Efficacy

Soan 7 oarmo February 6, 2023 Measures Performance accountable

gan : Continuous Improvement Assurance Performance & C tive / ti

i"f'fl',fm" Seienc Assocites, LLC (JSA) Board Chair i}iﬁl‘:‘;f::::;ggm Lic p Accountability orrective / preventve
Southeastern Universities Research Association, Inc. (SU oS sl ez Asosiion | actions are effective

Washingon D 20003 \ * Mutual respect and support
Dear Dr. Hearne: “ "

JSA CAS PROGRAM DESCRIPTION - REV. 6, JANUARY 2023

The Thomas Jefferson Site Office (TJSO) has reviewed the revised Jefferson Science Associates,
LLC (1SA) Contractor Assurance System (CAS) Program Description submitted February 1. INTERACTIONS INCLUDE:

2023.

+ Board & Committee Meetings
The revised CAS Program Description continues to satisfy the requirements identified in contract N ;
clause HL.50, Contractor Assurance System. The nature of the changes in this revision are * Independent Audit & Oversight
considered significant, and as such, approval of the revised CAS Program Description is X X

— granted. Any future revisions to the CAS Program Description deemed significant are to be = Risk Profile

submitted to TISO for approval. .

= Formal/Informal Meetings
The Site Office remains a committed partner in working with the Laboratory and JSA Board of
Directors in fulfilling the objectives identified in the H clause, and our jointly developed CAS
Operating Principles Agreement.

Sincerely,
Gt Avange

Joseph Arango, Manager
‘Thomas Jefferson Site Office

cc:
Stuart Henderson
Johnathon Huff
Elizabeth Lawson
Stephen Smith
Thomas Featsent

Contractor Assurance Program in use site-wide (managed by Performance Assurance Office):

https://www.jlab.org/about/management/coo office/perf assur
[Point of contact: Stephen Smith (sjsmith@jlab.org)]

CMTF/VTA Accelerator Readiness Review (ARR) 7 ..lgtfgon Lab


https://www.jlab.org/about/management/coo_office/perf_assur

CMTF Program Control (Overview) ISM Guiding Principles

Seven Guiding Principles were developed as a starting
framework for ISM:

1. Line Management is Responsible for Safety.

Line management is directly responsible for the
protection of the public, the workers, and the
environment.

« All facets of CMTF program planning and execution 2. GlearRoles and Responsiittis

Clear lines of autherity and responsibility for ensuring

integrate safety as defined in the JLab Integrated Safety ateyshl b staished and maaine at

organizational levels

Manaqement SVStem Proqram Description .' 3. Competence Commensurate with Responsibility.

Personnel shall possess the experience, knowledge,
skills, and abilities that are necessary to discharge their

- Seven QUiding prinCipIeS responsibilities.

4. Balanced Priorities.

. L Resources shall be allocated to address safety,

- Five core safety management functions programmatc. nd operstionsl consideratons.
Protecting the public‘ the workers, and the environment
shall be a priority whenever activities are planned and
performed

« Program is as test facility only for accelerator hardware 5. Idantficaton ofSafety Standards ang

Requirements.

(mainly cryomodules), and not experimental in nature aetors vor s prormes, n hzarcs sl e

evaluated and a set of safety standards shall be
established which will protect the public, the workers,
and the environment.

* AS there iS no eXperimentaI program, 6. Hazard Controls Tailored to Work Being Performed.
ES&H Manual sections 3120 & 3130 and the associated ol narts Al e s e nd

hazards

measures do not apply to the CMTF program 7. Operaton Authorizaton

Operations will only be initiated ence controls are in
place

!

ye\o
CMTF/VTA Accelerator Readiness Review (ARR) 8


https://jlabdoc.jlab.org/docushare/dsweb/Get/Document-149177/2017%20JLAB_ISM%20PD%20Revision%2015.1%20110717.pdf
https://jlabdoc.jlab.org/docushare/dsweb/Get/Document-16104/3120.pdf
https://jlabdoc.jlab.org/docushare/dsweb/Get/Document-16114/3130%20%20rev2.0%20%20Accelerator%20Experiment%20Safety%20Review%20Process%20%2009.23.2022.pdf

Program Control: Cryomodule Test Facility (CMTF)

« Responsible for the safe and effective operation, maintenance and improvement of facility
in accordance with DOE Order 420.2D & Integrated Safety Management Program.

- CMTF is a testing facility only; no physics experiments are conducted there.

« Scope of Operations: Two broadly definable programs: Cryomodule Acceptance Testing &
Research & Development Activities

« SRF Operations Project Execution & Production processes define these as follows:

Projects:

— CEBAF Support: Refurbishment of CEBAF cryomodules through projects or service agreements
controlled by the JLab Accelerator Division.

— Multi-Lab Partnership: Fabrication, testing & delivery of SRF components to external customers
through projects controlled by the JLab MLP office with liaising SRF staff.

— Work for Others/R&D: Fabrication and delivery of SRF components and/or data to external
customers through projects managed through SRF Ops., Lab Directed Research & Development
projects, or projects from SRF Science & Technology.

Services:

— CEBAF Support Services: SRF Ops maintains CEBAF cryomodules and components through
project/service agreements administered by the Accelerator Division.

— Lab Service Requests: SRF Ops provides labor, equipment, products, or data for Work for Others
projects controlled by S&T and other JLab organizations.

CMTF/VTA Accelerator Readiness Review (ARR) 9 Jefferson Lab


https://www.directives.doe.gov/directives-documents/400-series/0420.2-BOrder-d
https://www.jlab.org/esh/ism
https://jlabdoc.jlab.org/docushare/dsweb/Get/Document-280072/SRF-11-PD-001%20Project%20Execution%20Program%20Description%20R2.pdf
https://jlabdoc.jlab.org/docushare/dsweb/Get/Document-284728/SRF-11-PR-001%20Project%20Execution%20R4.pdf
https://jlabdoc.jlab.org/docushare/dsweb/Get/Document-286312/SRF-10-PR-001%20Production-R2_signed.pdf

Hierarchy of Controls

Hazard assessment and process in
Safety Assessment Document (SAD).

Controls in place to eliminate, control, or
mitigate identified hazards.

Credited controls are specified in ASE.

A credited control is determined through
hazard evaluation to be essential and
necessary for safe operation directly
related to the protection of personnel or
the environment.

Credited controls are assigned a higher
degree of operational assurance than
other controls.

Controls may be engineered or
administrative.

If a credited control is altered, the USI
process is followed.

CMTF/VTA Accelerator Readiness Review (ARR) 10

Hazard Analysis & Mitigation: Credited Controls

CMTF Credited Controls

Full description is in ASE

Passive Engineered Controls

* Permanent shielding, including labyrinths,
penetration routing, earthen berms, and
overburden

* Movable shielding
e Nitrogen gas supply orifices
* ODH vents and facility configuration

Active Engineered Controls

* Personnel Safety System (PSS) access controls
® ODH system controls

Administrative Controls

* Doors, gates, fences and other barriers
e CMTF staffing during PSS Sweep Procedure
e CMTF staffing during operations

.ggf,ﬁ;;gon Lab



Credited Controls (CMTF) — Passive Engineered Controls

« ASE 4.1.1: Permanent shielding:
- CMTF Enclosure; Shielding Policy for lonizing Radiation.

 ASE 4.1.2: Movable shielding:

Shielding packages (All 6 will be in RCG Shielding Tacking Database

& Credited for CMTF / VTAARR):

- 04-TL-08: CMTF Mezzanine: Exhaust fan/SSA waveguide penetration
04-TL-09: Personnel Labyrinth Entrance
06-TL-10: Cryogenic penetration CMTF-to-VTA
06-TL-11: Partial Wall: Personnel Entrance/E Wall
24-CMTF-01: Trench to control room (ID Corrects IRR finding #10)
24-CMTF-02: Concrete/Pb shield wall in Cryogenic Penetration of
East Wall (Presently removed for Junction box replacement work)

« ASE 4.1.3: Nitrogen Gas Supply Orifices:

 ASE 4.1.4: ODH Vents & Facility Configuration:
- 4'x4’ CMTF enclosure ceiling vent (Passive)
- Defense-in-depth measure: Active venting.
- Defense-in-depth measure: Sealed penetrations: Trench to CMTF

control room, 2" floor, & Cryo penetration to VTA (on the VTA-side) * ODH
- ODH assessment (JLAB-TN-07-066; 11/14/24 revision w/ new ALARM

Junction box — in signature queue for review now.) DO NOT ENTER,
- Revised ODH analysis (Review 188201) should satisfy IRR finding #8 2

& 22 for CMTF

CMTF/VTA Accelerator Readiness Review (ARR) 11 ..lgf_ﬁ;?son Lab


https://www.jlab.org/sites/default/files/eshq/docs/CURRENT%202020%20approved%20RCD-POL-14%20%23001%20rev2%20Shielding%20Policy%20for%20Ionizing%20Radiation.pdf
https://www.jlab.org/esh/radcon/operations
https://misportal.jlab.org/railsForms/oxygen_deficiency_reviews/188201

Shielding labels & verification:

O
il 7(’1‘)\

Test Cave
| ODH States
4

CC

04-TL-08

IRR Findings 11/12/13: Credited shielding packages labelled and
in RCD database with RCD package number and credited control
labels. (To be checked with RCG checklist & System Readiness
Manager sign-off prior to operation. (More from RCD later.)

CMTF/VTA Accelerator Readiness Review (ARR) 12



Credited Controls (CMTF) — Active Engineered Controls

« ASE 4.2.1: PSS Access Controls:

- Certified at least annually; certification
will be Safety System SRM check-off
(& Credited) to ensure system is
functional and working as designed.

- See static & functional certification
procedures

- System presentation tomorrow by SSG

« ASE 4.2.2: ODH System Controls:

- Certification process maintained by SSG

- ODH sensors located along ceiling and
floor of CMTF enclosure

- System Readiness Manager
components:

« ODH sensors/beacons/klaxon horns

- System presentation tomorrow by SSG

CMTF/VTA Accelerator Readiness Review (ARR) 13
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PSS Alarm Summary, key/door control, & ODH panels
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https://www.jlab.org/esh-man/6500

Credited Controls (CMTF) — Administrative Controls

« ASE 4.3.1: Doors, Gates, Fences, & Other Barriers

« ASE 4.3.2: CMTF Staffing — Sweep

- Sweep Procedure / Diagram

- Qualified Sweeper List

« ASE 4.3.3: CMTF Staffing — Operations

- Staffing / PSS Run Modes on upcoming slide

) br Pl
£ ™ ™ —,
[ | | :

il

OPERATIONAL

TREHCH j

Wmmﬁ i
W
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[ |
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CMTF PSS Sweep Procedure

Document Number: SSG-PR-03-015
Revision Number: Rev. 2; February 28, 2017
Technical Custodian: Henry Robertson
Estimated Time to Perform: ~10 minutes

Procedure Overview

This procedure documents the protocol for performing sweeps of the Upgrade Injector Test
Facility (UITF). A sweep, which verifies that all personnel have exited the area, must be
carried out before changing the Personnel Safety System (PSS) state from OPEN to RUN
mode.

Prerequisites

Notice: CMTF Sweepers MUST be ODH 2 qualified (see ref. CMTF operating procedures).

Prior to operation of the CMTF the beam enclosure is searched by 2 personnel. These
“sweepers” ensure that no one is in the enclosure. One of the sweepers must have experience
in sweeping the CMTF and must be familiar with the CMTF sweep pattern.

The PSS users manual contains a map and directions that the sweep team may take with them
to confirm the proper sweep procedure and pattern.

Sweep Team Responsibilities

1. Lead Sweeper — Qualification requires that the Lead Sweeper be familiar with the
sweep procedure and have participated in a sweep of the area at least once.

2. The sweep team shall do the following:
a. Check in all confined areas, such as behind the cryomodule, cable trays, storage
bins. etc.
b. Arm all Run/Safe boxes in the proper order without deviation.

Perform the sweep in a timely manner.

Ensure that all exit doors are pulled tight and locked.

Ensure that all crash switches are not activated

Have anyone found in the sweep area during a sweep must accompany the sweep

e oo

Page 1of 4

Jefferson Lab



https://jlabdoc.jlab.org/docushare/dsweb/View/Collection-27531
https://accweb9.acc.jlab.org/apps/psslog/sweepers

Unreviewed Safety Issue Process

The USI Process is included in pre-brief materials:
* “Unreviewed” doesn’t necessarily mean that the hazard was never
considered.
* Process also used when:
- Conditions inconsistent with the SAD or ASE are discovered

- The Department of Energy Thomas Jefferson Site Office identifies
accelerator operations as being in violation of the ASE

- New or proposed changes to accelerator equipment installation,
configuration, or operational activities are proposed

Safety Concern Form & Unreviewed Safety Issue (USI) Procedure:
https://www.jlab.org/about/management/coo office/perf assur/pro prog

Actions/findings as a result of the above processes (as well as many others) are
tracked via the Corrective Action Tracking System (CATS):

https://mis.jlab.org/ehs

(Accessible from laboratory networks only)

CMTF/VTA Accelerator Readiness Review (ARR) 15 J)gf.fegon Lab


https://www.jlab.org/about/management/coo_office/perf_assur/pro_prog
https://mis.jlab.org/ehs

CMTF-Specific Hazards

Hazards and their assessments are summarized in the Safety Assessment
Document (SAD)

: Off-site Hazards
On-site Hazards (Evaluated; but not applicable)
e High Voltage electricity e Offsite dose from prompt ionizing
e Cryogenic ||qu|d5 and gases radiation (skyshine). (JLAB-TN-].G-O].O)
e Oxygen-displacing gas
e Pressure and vacuum systems - sl 2
* Prompt ionizing radiation exposure (n,g)
e Radiation exposure from radioactive st eeonoe Encity
m at e ri a I Safety Assessment Document

Nonionizing radiation.

SAD (Rev. 9) - Section 4.4.2.4

IRR finding 4: Slide previously not in agreement w/ SAD; corrected.

@eiEnay &5 Rl

CMTF/VTA Accelerator Readiness Review (ARR) 16 ..lgtfégon Lab



TOD - Program Control (Safety Features)

As required by DOE Order 420.2D, Safety of Accelerator

Facilities, two documents address the hazards
associated with CMTF operations:
- CMTF Accelerator Safety Envelope (ASE)
- JLab Safety Assessment Document (SAD)
Additional safety features:
- Machine Protection System (MPS)
- CMTF-Specific Standard Operating Procedures
- Channel Access Security
Means of Communication:
- SRFLog (electronic logbook)
- Work planning & control tools:
» TATL (Test lab Area Task List)
» ePAS (Electronic Permit Administration System)
« Pansophy
- OPS-PR (Operations Problem Reporting)
- CATS (Corrective Action Tracking System)

U.S. Department of Energy ORDER

sk BE

Approved: 9-9-2022

SUBJECT: SAFETY OF ACCELERATORS

1. PURPOSE. To establish accelerator-specific safety requirements for Department of
Energy (DOE), including National Nuclear Security Administration (NNSA),
accelerators and their operations’ that, when supplemented by other applicable
safety and health requirements, promote safe operations 1o ensure adequate
protection of workers, the public, and the environment.

2 CANCELS/SUPERSEDES. DOE Order () 420.2C, Safery of Accelerator Facilivies,
dated 7-21-2011. Cancellation of a directive does not, by itself, modify or otherwise
affect any contractual or regulatory obligation to comply with the directive. Contractor
Requirements Documents (CRDs) that have been incorporated into a contract remain in
effect throughout the term of the contract unless and unul the contract or regulatory
commitment is modified to either eliminate requirements that are no longer applicable or
suk a new set of req

3 APPLICABILITY.

a Departmental Applicability, Exeept for the exempuions/equivalencies in section
3.c., this Order applies to any DOE Element with programs involving accelerators,
and their operations. The Administrator of the National Nuelear Security
Admimstranon (NNSA) must assure that NNSA employees comply with their
responsibilities under this directive. Nothing in this directive will be construed 1o
interfere with the NNSA Administrator’s authority under section 3212(d) of
Public Law (P.L.) 106-65 o establish Admimstranon-specific policies, unless
disapproved by the Secretary

b, DOE Contractors. Except for the equivalencies/exemptions in section 3.c. the
CRD, Anachment 1, sets forth requirements of this Order that apply 1o contracts
that include the CRD.

The CRD, Attachment 1, must be included in site/Tacility management contracts
that involve the management and operation of accelerators and accelerator
facilities unless superseded by an allemative standard authonzed through an
exemption or equivalency process

. Exemy ‘Equivalencies for DOE O 420.2D. Reg) for | and
equivalencies to the requirements of this Order which are not addressed in section
3.c. must be processed in accordance with DOE O 251.1, Deparmiental Directives
Program, current version

1 See definition of Accel Operations in b 2, Definitton: 4

AVAILABLE ONLINE AT: INITIATED BY:
www disectives doe gov

Office of Science

- USI (Unreviewed Safety Issue) Process

CMTF/VTA Accelerator Readiness Review (ARR) 17
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https://www.directives.doe.gov/directives-documents/400-series/0420.2-BOrder-d
https://www.jlab.org/esh/ProgramDocs
https://logbooks.jlab.org/book/srflog
https://tasklists.jlab.org/tatl/tasks?statusCode=approved
https://epas-rk95.prometheusgroup.app/
https://pansophy.jlab.org/pansophy/
https://logbooks.jlab.org/content/web-based-pr-form
https://mis.jlab.org/ehs/
https://jlabdoc.jlab.org/docushare/dsweb/Get/Document-16644/*.pdf

Defense-in-Depth — Additional Safety Controls (Not Credited)

Machine Protection System (MPS) Run Authorization

« An active engineered system
designed to turn off RF/High
Voltage whenever an off-normal
condition is detected and before
significant damage occurs.
[CARMS, Arc & IR Detectors,
Quench detection circuit, etc.]

» Before RF/HV Operations are

permitted in CMTF following a
shutdown, the Facility Manager
examines component readiness &
issues permission to run via the
System Readiness Manager and an
entry into the SRFLog.

Channel Access Security Safe Computing Practices

« An active engineered system that
establishes a security protocol
limiting individuals’ ability to access
electronic process variables used to

» LabView access only via Group

login with a regularly rotating
password, retrieved in-person from
administrator.

control the accelerator. [EPICS] * Lock computers when not in use.

Operational Envelope Other Administrative Controls

« Administrative limits and operating .
parameters for specific CMTF
systems. .
CMTF/VTA Accelerator Readiness Review (ARR) 18

Work control documents &
procedures

Training

Signs & Postings

.ggf,ﬁ;;s)on Lab



Program Control Critical Personnel and Their Responsibilities

CMTF Facility Manager
« Authorizes who can operate at CMTF
« Develops schedule in conjunction with Lab Management and Principal Investigators
« Approves schedule deviations and return to work following critical event response
« Maintains documentation, operating guidelines, and issues Run Authorization via System
Readiness Manager to permit operations.

CMTF Principal Investigator
« Supplies all activity-specific information necessary for design and safety review processes
« Coordinates with Facility Manager, Testing Coordinator, and RF Operators for the installation
of equipment and beam tests

CMTF Testing Coordinator
« Liaises with Facility Manager and Principal Investigators
« Sets day-to-day test staffing and schedule, performs online data analysis, and ensures
adequate documentation of testing process

CMTF RF Operator
« Person(s) with sufficient knowledge (and authorization) to operate the accelerator or a
specific component of the accelerator and record their testing results

CMTF Work Coordinator
* Approves proposed work control document tasks submitted via Test Lab Accelerator Task List
(TATL), electronic Permit Authorization System (ePAS), or Pansophy as Work Coordinator
« Coordinates internal and external work to ensure tests are performed safely and successfully,
involving the Radiation Control Group when necessary
2

CMTF/VTA Accelerator Readiness Review (ARR) 19 JJﬁe-rson Lab



CMTF Program Authorization

» Operations authorization process follows DOE O 420.2D requirements
« ASE, CAS, SAD, USI, and Shielding Policies developed by JLab and reviewed by DOE
« DOE authorizes operations after ARR verifies all conditions are met

Radiation Shielding
Policy
JLab management approval JLab
Management
Safety Assessment
Document (SAD)
JLab I
ab management approva DOE Operations CMTE CaTE
Authorization » Manager + Operator
DOE Site Office Run Authorization
Accelerator Safety
Envelope (ASE)
DOE approval
Communicated
Accel. Readiness CMTF o :
: perations
Review (ARR) Schedule Plan
DOE approval

CMTF Program Authorization
(Testing Operations Directives; Sect. 1.2)

CMTF/VTA Accelerator Readiness Review (ARR) 20 .g_gfﬁ;;s)on Lab



CMTF Program Communication and Feedback

* Schedule communication

Long-term (12 month) Experimental Schedule is developed by the Physics & Accelerator Division with input from
others.

Deliverables to support the program are negotiated between Director of SRF Operations & Director of Accelerator
Operations, informed by budget, production schedule, etc.

Module production and acceptance testing schedule developed with input from SRF work centers & executed by
facility manager.

Daily Operational Plan communicated by Facility Manager or Testing Coordinator to those on duty at start of shift.
Schedule feedback to Facility Manager/Testing Coordinator via email, SRF Logs, paper logbook entries, and Ops-PRs.

Program meetings to coordinate progress and provide feedback

Daily 8:30 SRF Work Center Meeting to summarize progress and coordinate activities for the day.

Daily 15:30 Progress Meeting to iterate over the morning plan and coordinate work for the next day.

Weekly Fri. 1:30 Production, Coordination, & Priorities manager meeting to review milestones for the next week.
Weekly Monday 9:30 Work Center Planning manager meeting to plan the upcoming week’s work at a high level.

SRFLOG and paper logbook are used to communicate and record operational and other important
information

Failure tracking and feedback to SMEs

OPS-PR system is used to communicate failures to system owners and monitor repair status.

Corrective Action Tracking System (CATS) — lab-wide formal action-item tracking system

CMTF/VTA Accelerator Readiness Review (ARR) 21 Jefferson Lab


https://www.jlab.org/physics/experiments/schedule

Conduct of Operations at CMTF

Planning
CMTF Schedule

Directives/Authorization
» Safety Assessment Document
* Accelerator Safety Envelope
* Operations Directives
* CMTF Operating Envelope
* CMTF Run Authorization

v

Communicated
Operations
Plan

Configuration

Control
UED

CMTF Program

CMTF Staff:
* Facility Manager
« Testing Coordinator
* Principal Investigator

Qutbound
Communications
« SRFLog
= OPS-PR

* RF System Operator(s)

RadCon
Support

RadlLog

t

Process
= System Aeadiness Manager
* Pansophy Travelers & Tests
* Test Plans (TATL)

* Maintenance or off-nominal tasks
(ePAS)
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Public Discussion
+ 08:30 SAF Morning Meating
* 15:30 SAF Progress Meating
* Mon. Work Center Planning Meeting
* Fri. Production, Coordination &
Priorities Meeting
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CMTF Configuration Management: UED

Jefferdon Lab

UED

Current Session

Zones Areas Catalog Workspaces

Workspace: OPS
You are not logged in. Login. .

Element Search

UED = UITF Element Database:

e Similar to CEBAF Element Database
(CED) used at CEBAF

e Database of elements, physical
positions, and associated properties

Why UED and not a new database?

* Significant overhead in maintenance
of each database deployment for
high level apps/software

* UED deployment able to handle the
needs of all the test lab accelerators
IRR Finding 19: Data now in UED
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Tools Reports | Help

Filter

Inventory Tree

The tree structure below is a hierarchical representation of the types of elements in the CED. 1

em
CryoModule
=+ I0Cards
=+ LCWValves
i= LineElem
= BeamElem

BeamStopper

- Collimator
Detector ODH Inventory (9 items)
Lineage: Elem > SafetyElem > ODH
T : & oM
=+ Diagnostic Lineage: Elem > SafelyElem > ODH > OM30'
ysical || Other
Diffuser

CalFactor

Goniometer

ooooo

&+ Magnet
Mark
= RFCavity e
A
Radiator ine
-
Target
Admi
SegM:
i

BeamlLossMonitor
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CMTF Configuration Management: UED Revision Process

From TOD Section 2.0:

“Consistency between the installed

equipment configuration and the

information contained in the UED is

critical, making appropriate application of b s s

magnets, 1]wdhlh

configuration management principles of S S s

= System Tachni
= Contrals Co 1d.ci

paramount importance for accelerator ¥

Operations . 7 = Nomenclature Admin

Impact
notification

Accurate database yields:

-p
p Work control

— On-demand up-to-date controls and 2 documents nform

le updates

SC ree n S * UED Admin menitors tasks

and also recaives nofification

of anticipated UED impact.

— “Free” tools/applications already g
deployed at CEBAF, LERF, and UITF

UED Revision Process

eeeeeeee

UED Development Workspace nm tior  QLA. Review
! «Stakeholders input elamant  "o%7Perion = UED Admin reviews tha
information in the Devealopmant additions/changes.
Workspace before it is released = UED Admin runs awdit
to the Production Database. software.

* Element fields are customized for = UED Admin releasas to
each system and editable by Production Databasa or
specific stakeholdars. notifies stakeholders if tha

=When a fiald is changed, change is rejectad.
stakeholders are notified via reject, wih
amail, depanding on the typa of ecxplenstion

chan g approve
= Spacil red” propartie
muest bs umph; & bafon H
elament is submitted for review.
UED Production Database
» Mew alement information
bacomes part of the *mastar”
Accelerator Control System UED database usad 1o
= The UED is tha primary UITE  ,VTA & CMTF
referance for patglh D1|:| hghlry
I atn g 5 the basi ratained for latar
1 n-the: ily n gan E'dthn.

System Readiness Tool

= The UED providas systam
status information.

Figure 2-1: The UED Revision Process

— Existing system readiness/
configuration management process
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CMTF Configuration Management (Continued)

« Ultimately, a list of accelerator components in correct order, with specific locations
assigned.

* Physics modeling and simulation tools can export information from UED.

« System readiness manager is based on UED, helps satisfy part of DOE 0420.2D
requirement for accelerator configuration control.

« UED is exceptionally useful for software development, e.g., on-the-fly epics control
screens, macros, many analysis tools, high- and low-level apps from CEBAF
readily exportable once in place for CMTF/VTA (big example — alarm handler) and
used to denote |IOC configuration.

» Combination of the above allows for rapid troubleshooting — no more waiting
around for a week to realize you have the wrong |IOC configuration after a power
outage, spotting something wrong in data stream during analysis, and having to
repeat tests.

» Survey and alignment uses as a record of where things are physically located.

« System owners are responsible for conveying UED information to Software Group;
Epics screens automatically populated with every UED configuration.

» UITF administrator (designated by CMTF/VTA facility managers) is responsible for
making sure the UED is correct for each accelerator (Mike McC. for CMTF/VTA
during implementation).
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Configuration Management: System Readiness Manager

» System readiness tracked in tool; gets component inventory

System Readiness Manager

Readiness || Signoff || Masks || Checklists || Links || Reports || Help

directly from UED [creo== ) Readiness

+ Paradigm: Staff check SRM prior to operating hardware

» SMESs) update element readiness status in SRM (components,
controls, etc.)

+ Facility manager to downgrade elements as needed, with
input from knowledgeable staff and SMEs

 SRM used to assess system readiness pre-Operations:

- Credited controls status will be monitored through tool and
upgraded/downgraded as needed

- Granularity of check-offs at discretion of facility manager,
plus individual system owners

- Systematic downgrade of systems and frequency
envisioned only with major utility interruptions (e.g., IOCs
with power outages, cryomodule/dewars if CTF goes down
for maintenance)

- Not the same for both facilities:
* VTA: Near-continuous operation

« CMTF: Downgrade PSS when switching between
Window test stand running with the jumper request and
recertification

- Final authorization to run sign-off by facility manager—— |
Credited controls must be in place to run.
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All Components {10,615} (18 Masked)

[ Collapse All |

=¥ ¢ JLAB

X ¢ CEBAF

X ¢ LERF

X ¢ Cryo

X ¢ Facilities

X ¢ Hall A

X ¢ HallB

X ¢ HallC

X ¢ HallD

X & uITF

¥ ¢ CMTF

¥ ¢ CMTF Control System

¥ (3 CMTF 10Cs

¥ ¢ CMTF Diagnostics

¥ 3 CMTF Helium Flow Sensors

¥ ¢ CMTF Info Systems

X & CMTF Software

¥ (3 CMTF LabView Apps

3 13 CMTF Unix Apps (HLA)

¥ 3 CMTF Gateways

3 3 CMTF Network Hardware

¥ 3 CMTF Servers

¥ 3 CMTF UPS

& CMTF RF

& CMTF Radiation Controls

¥ [3 CMTF Penetrations

X & Cable Trench to Control Room

X © East Wall (Cryo Penetration)

X © Personnel Access door

¥ © Personnel Labyrinth

¥ © Roof (4'x4' vent)

X @ VTA Cryo Penetration

3 3 CMTF Postings

¥ © CMTF Postings

% 2 CMTF Radcon Checklist

¥ © CMTF Radcon Checklist

=~ 3 (3 CMTF Shielding Configuration (Credited Control)

¥ © Movable Shielding Verification- Control Room Trench (24-CMTF-01)
X 4 RADCON

¥ © Movable Shielding Verification- Cryo Penetration Wall (24-CMTF-02)

¥ @& Movable Shielding Verification- Fan Stack (04-TL-08)

X
X

% @& Movable Shielding Verification- Shadow Shield (06-TL-11)
% © Movable Shielding Verification- VTA Cryo Penetration (06-TL-10)
¥ © Permanent Shielding Verification
3 & CMTF Run Authorization
e 3 3 CMTF Facility Manager Permission to Run
P & X © CMTF Run Authorization
% ¢ CMTF Safety Systems
3 (3 CMTF ODH (Credited Control)
X & CMTF_OMO1

X & ssG
X & CMTF_oM02
X © CMTF_OMO03
X © CMTF_OM04
X © CMTF_OMO05
¥ 3 CMTF ODH (non-credited)
¥ © CMTF Ceiling Exhaust Fan Function
¥ 3 CMTF PSS Access Controls (Credited Controls)
¥ & CMTF PSS Access Controls (Credited Control)
% © CMTF PSS System Certification (Credited Control)
% 3 CMTF PSS HMI
¥ © CMTF PSS HMI
¥ 3 CMTF Sweep Procedure (Credited Control)
¥ © CMTF PSS Sweep Procedure (Credited Control)

% & Movable Shielding Verification- Personnel Access Door penetration (04-TL-09)

Status Key
NA Not Applicable

&= Ready

o/ Checked

¥ Not Ready

% Masked
(Director)

& Masked
(Crew Chief)

9 Masked
(Administrator)

Node Key

& Category
3 system

© Component
4 Group




CMTF Ops: Control Room Personnel & Responsibilities

Scope: 16 hr/day, with 2 8-hour shifts starting 8 am & 4 pm

Turnover meeting between shifts; Operating Plan briefing
by Facility Manager or Testing Coordinator at the start of
each shift

Control Room Staff

- Facility Manager

- Test Coordinator

- Principal Investigator(s) (if applicable)

- Duty Operators: [JLab or Visiting]
* RF System Operator
* Cryogenic System Operator
- Safety Systems Group
* Supporting PSS certification activities
- Radiation Control Group
* Supporting PSS certification activities or CARM alarm response

Also includes:

- SMEs

- Engineers

- ES&H Support (industrial hygiene, etc.)

- Others who operate the accelerator controls to commission new
hardware or software, diagnose problems, and perform equipment-
specific tests, plans, or studies.

* Accelerator-Site security guards available for emergency
response
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CMTF Operations: RF System Operator

 Program execution by the CMTF RF Operator

Deemed sufficiently trained by the CMTF Facility Manager.
Knowledge of PSS, leaves CMTF in safe state at end of activity.

Ensures safe operation of CMTF, in accordance with the
requirements outlined in the ASE, SAD, and TOD.

Reads and understands all approved CMTF-specific SOPs and
WCDs.

Requests Radiation Control Department conduct a radiation survey
of the enclosure after prompted by CARM response (or while
assessing new conditions).

Responds appropriately to all PSS and MPS faults and conducts
critical event response.

Makes detailed entries in SRFLog, paper logbook, and other WCDs.
Responds to off-normal events.

* Average Testing Frequency: ~3 modules/year; ~200 hours total RF-on.

X
OFI#4/Ref#29 —>
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CMTF Operations: Qualified CMTF Operators

» Training & Qualifications (RF/Cryo Ops):

- SAF801C/P/T: Rad Worker 1 JeffersonLab
Requires: [omes Jelierser e one feeepreer faeti
. SAF800: General Employee Radiation Knowledge Memorandum:
«  SAF801kd: General Access Radiation Work Permit To: Control Room Postings
rom: chag! ury,
o ] CMTF Facility Manager
- ODH_2 Work Quallfled: %l;l:i:ect: (lloualléf};:l Operators of the UITF Accelerator
+  MED13: ODH-2 & Respirator Medical Certification Efftive 1016724 the followin individuats based on fhei oncrationa] cxoericnce. frainine. and
- SAF103: Oxygen Deficiency Hazard cervice records are authorized to operate the CMTF in the manners moted below. All arler dated
. SAF210: 5-minute Escape Pack Use lists of facility operators are now considered invalid.
. . Authorized CMTF Operators:
- ESCO001: Basic Electrical Safety R PR
+  Class 1 electrical tasks not requiring LOTO REOperators:
+  Plug in-hand work (V < 24 VDC) [e.g. Connect arc detectors etc.] D Christian (MCCOPS) - Morrone
. Buttons / Control screens; but no breaker manipulation [e.g. Turn on/off M. Drury R Ruber
vacuum pump power supplies, but NOT touch HV cabling] § Duton 1. Sencvinathne
. L. Kin; E. Deir (MCCOPS) +
- Knowledge Comprehension Documents: M. MeCaughan U. Budassini |
° SAann* CMTF-SpeCIfIC RWP + Br|ef|ng T: Conditional permission, must be accompanied by another qualified Operator who is in present & in control room
+  SAFnnn*: TINAF Safety Assessment Document (SAD) Ervogenic Systemn Operators:
«  SAFnnn*: CMTF Accelerator Safety Envelope (ASE) N Tpey A
«  SAFnnn*: CMTF Testing Operations Directives (TOD) M. Murphy M. Weaks

t: Conditional permission, must be accompanied by another qualified Operator who 1s in present & in control room

- Revised USI Training Soocial Catennri

. .. ] pecial Lalegories: ]
- SAFnnn*: On-the-job Training (OJT) Window Test Stand Operation
_ ApprOVaI Of the Facility Manager Authorized Window Test Stand Operators:

D. Christian (MCCOPS) 1 M. McCaughan
. g . . M. Drury
. F. Humphry
» Specific procedures may require more
- 480V breaker SWltChlng Supplylng RF source haS own procedure : Conditional permission, must be accompanied by another qualified Operator who is in present & in control room

-  Specifies Qualified Electrical Worker training (ESC001 - ESC008 + SAF603B.KD
for that subset of trained individuals in addition to OJT & valid ePAS permits.

IRR Finding 18: CMTF RWP developed; more in RCD talk.
IRR Finding 20: Recording of training & OJT records
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Job Task Analysis modification to update Skills Req. Lists:

Expand All = Collapse Non-Checked = Collapse All
1. JLAB TYPE -- check to open questions U nd er QlO .

[ 1. Is this person contract labor? (GEN034, SAF100, CST001) ° ASSlgned tO acce|erat0r

2. s this person an employee of JSA? (GEN034, GEN150, SAF100, GENT01, MED00, ADM001, MED006, CST001)

1. Is this employee Salaried Exempt (does not receive overtime)? (ADM004, ADM005) d Ivision ? YeS
O 2. Is this employee Salaried Non-Exempt (receives overtime but not a student or casual employee)? (ADM003, ADM005)
O 3. 1s this employee Hourly (Student or Casual)? (ADM002) CMTF
O 4. Does the person in this role require a security clearance? (P$101) o) Add Question 107 |S thIS
O ;Efisﬂ::jig:jsﬁc’)r;jj:;rjol:eo:(n;t:r:etlj::;)o lead and supervise others and evaluate their performance? person an Operator Of the
[0 6. Does this person perform safety observations or management discussions? (SAF120kd) Cryomodule TeSt FaCi l Ity?
[ 7. Is this person a "Lead Investigator” for JLab accidents or events? - Add d ppropriate tra I ning
OJ 8. Will this person be an Event or Issue Owner in the Corrective Action Tracking System (CATS)? (QA12kd) reCIUirementS from the
O 9. Is this person/position the Chief Technology Officer (CTO)? (1T-022, 11-023, IT-025) preViOUS S“deS.
10. Is this person/position assigned to the Accelerator Division? o Ana |Og0us 10.8 for VTA.
O 1. Is this person/position the Associate Director (or Deputy AD) of the Accelerator Division? o) POpUIateS Tr-aining Competency

(ACC-001, ACC-002, ACC-003, ACC-004, ACC-016)

O 2. Is this position the Head of CASA? (ACC-008, ACC-009, ACC-010, ACC-011, ACC-001)
Required Competencies (skill sets)
O 3. Is this person/position the Head of the SRF Institute? (Acc-020, ACC-021, ACC-022, ACC-023) Gompetency ~ stams ~
Electrical Switching Hide details COMPLETE
[ 4. Is this person/position the senior Accelerator Injector Scientist/Engineer? (ACC-005) Show[10_v]entries Fitersy |
. - . . Skill ~ Code ~ Last Months Expiratis Staty
O 5. Is this person/position in the Accelerator Operations Dept? : 0 acqured smee A
O 6. Is this person an operator of the Upgrade Injector Test Facility (UITF)? (SAF162) Basic Blectical Safely ESCO01 252004 9 | 1252027 | Curront
Arc Flash and PPE ESC002 1/4/2024 10 1/4/2027 Current
[ 11. Is this person/position within the Directorate or the Chief Operating Officer (COQ) Dept? Safe Switching of Electrical Equipment ESC005| 121142003 11 |1214/2026)| Current
Electrical Contact Release ESCO006 11/29/2023 11 11/29/2024 ' Current
[ 12. Is this person/position in the Theoretical and Computational Physics Division? Lockout/Tagout (LOTO) ESCO07 1232024 9 1/2812027 | Current
Electrical Safety Practical Application ESCO008 1/9/2024 10 1/912025 Current
O 13. Is this person/position assigned to the Experimental Physics Division? Showing 1 to 6 of § entries First_Previous 1 Next Lasl

(An example training competency)
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CMTF Operations: Qualified CMTF Operators

OJT Qualification:

« Spend at least one shift observing
each type of measurement — noted at
right.

« Spend at least one shift being
observed performing each type of
measurement

« Trainer / Observer should notify
Facility Manager if they believe
trainee is ready to perform each
measurement type on their own.

» Facilities managers will have a
training sign-off (SAFnnn*) when the
process is completed.

Training & performance office estimates
we can have everything in production by
12/13/24. Will stand down & retrain all
operators once posted before facility
operation resumes. (IRR Finding #25)

CMTF/VTA Accelerator Readiness Review (ARR)

IRR Finding #21
OFI#1/IRR Ref#37

CMTF DOn-the-Job Training Qualifications
The intert of this dacument i to provide = training recard far On-the-Job-Training [0.T) elements associated with the Cryomodule Test Facility [CMTF). Training elements are process-specificto
CEBAF madules tested in the CMTF. The intentis for the aperatar being trained to a) observe a measursment taking place, and understandthe purpase of the measurement, then bl execute the
measurement themselves under trained supervision,

Observed Executed o
P=a % Date:  Date: Process: Deseription:

Safety Erwelope Understand the Accelerator Safery Erwelope, and what its constraints are.

Operating Envelope Understand the fccelerator Operating Envelope, and what its constraints are.

Critizal Event Response Describe critical events & rezponse as outling in the CMTF Testing Operations Directives [TOO)

USls Describe the US| process and how toinstigate a Safery Concern Formif anissue is dizcoverad with the CMTF credited conuols
LIED update Describe what to do if you find something to be incorrect in LIED
@a Emergency Response Desoribe haw to respanse in a number of Emergency Seenatios associated with the CMTF as presented by reviewer.
o CARM response Describe the administrative response to gamma and neutron CARM alarms required in the CMTF.
-
© Undsrstand which types of tasks are govened by Pansaphy, TATL, and PAS. Understand how to located and review tasks in =ach
o ‘work Control Douments which are being executed on your shift
o Deseribe to your review er the safe computing practices associated with the CMTF. [Channel access, otating LabVIE'W passwords,
Safe computing practices & lacking terminals when not inuse.)
= Uniderstand how to use the paper laghooks for testing, PSS state changes, and the slectranic lagbocks asscisted with CMTF
Logkeeping testing.
Understand how ta locate relevant procedures, work contral documents, training infarmation, and travelers associatad with testing
Oocumentation Contiol on wour zhift
Understand the CMTF System Readiness & Repair processes. Understand where to look ta ensure you have autharization ta n the
Repair Escalation Process Facility.
Shift turn-ower Participate in turn-over ta an on-coming shift.
Observed Enecuted .
Req # Date- Date- Mesurement: Description:
‘wWarm Pass-bands Using a network anzalyzer - measure the resonant frequencies of a CEBAF crymaodule cavity at room temperature,
Cold Pazs-bands Using a network analyzer - measure the resonant frequencies of a CEBAF crymadule cavity at Z Kelvin,
Interlack Checks Understand and check each of the interlock chains for each cavity in a CEBAF Cryomedule
Cavity Switching Configure a cavity ta receive RF power via the w aveguide rauting system, microw ave measursment relay sustem, & the RF
distribution netw ork
PSS &0 Become a trained PSS sweeper ! guard for the CHMTF; learn how to manipulate PSS systemin accordance with procedures & the
weeps GHREralion  yTF Tasting Dperations Directives (TOD).
Power Meter Calibration Calibrate a Boonton Power Meter to take data during your shift.
FF Operation Enable the CPS 1o deliver FF. Use the HM panel to wrn onloff klystrons when cavities are prepared for operation.
= bt hecks:
8
- Tunet Corfiguration Configure wners for operation via the resonance control chassis and EPICS soreens (ACC { VEL <10K; Motar current = 1)
ﬂ Measure the upper and lower ends of the tunet range using the EPICS contral sereens, archiver, and & means of frequency
5 Tuner Range Checks
= measurement [frequency meter or network analyzer). Tune the cavity to resonance following the measurment.
= Turer Dueride Using the tuner override box, override the tuner interlock to back a tuner off of a limit switch when encountered during tuner testing,
o
w Tunet Husteresiz Checks Characterize Tuner Husteresis via the LabWIE'W vi.
o
Gradient Checks:
. ) Understand how ta tune up and characterize a cavity, measure Emax in pulsed & C'w modes, and how to establish the operating
Establishing Operating Gradients .
gradisnt.
N . . IF figld emizsion is present in a cavity, characterize both the volume of emission via the decarad sustem and nate the onzet gradient
Field Emission Characterization .
of emission
Using LabWIE'w .ui, JTIRT valves, and an electric heater, execute a Qo vs E measurement series an a cavity with the help of aCryo
DosidPidtmethad 2K) o ¥ nenEhy
peratar
o Execute a pressure sensitivity measurement using the LabVIE' .vi when transitioning a P2 3 Tar range following 2 Qo
Pressurs Sensitivity
measurement with the help of a Cruo Operator.
Observed Executed P
Req. # Date: Date: Mesurement: Description:
Obzerve & understand the appropriate parameters and equipment to check priar to the cool-down of 3 cryomedule. (Insulating
Pre-cooling checks vacuum, BLIMWG vacuum, flux gates, heater hunction, JTIRT valves actuate, etc.]
utubes oordinate a u-tube operation with the cryagenic | assem! roups
= b Coardi be operstion with the cryagenic | bly group:
(w] 4K ool down Perfarm a 4K cool down of a module
o Pump down Perfarm a 2K pump down of a madule
= o Measurements Leamn how to il module, manipulate ualves, & periorm Do measurements with an FF Clperater
(%] Trip to 4k Tranzition from 2K > 4K operations in the CMTF
Cryocycle Perfarm a 30K cryocycle on a cryomodule in the CMTF
‘arm-up ‘wfarm a module from 4K to room temperature in the CMTF
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CMTF Operations: PSS States & Staffing Requirements

RF ON: CMTF in RUN state with high voltage ON to klystron CMTF has four PSS states: OPEN, SWEEP, READY (an exclusion state,
or solid-state amplifiers

RF OFF here == CMTF incapable of delivering RF due to
the high voltage to the RF source being off (regardless of
having or not having RF/HV permit from PSS) Table 3-1: Minimum Staffing Requirements for UITF Operations

OPEN: Self-explanatory; no RF/HV permits available to run

when the state when the PSS Sweep has been completed), and RUN.

SWEEP: Timed PSS sweep procedure in-process prior to
potential operation

RF (HV) ON or OFF & PSS State: RUN — RF operator * RF OFF * OPEN * None

required in control room * RF OFF « SWEEFP = Trained Sweeper & Guard per the PSS
Sweep Procedure.

READY: PSS sweep completed; exclusion state. Attempt to {Control Room can be unstaffed)

access enclosure drops sweep (enclosure to OPEN state). « RF OFF « READY Key control of PSS & RF source keys.

No RF/HV permit in this mode. MPS trips (CARM, etc.) drop (Sweep Complete) (No staffing required)

to this state. No staffing required in key control of PSS keys « RF ON or OFF « RUN Authorized (S)RF Operator in Control Room.

& RF source keys maintained.

PSS system may be dropped from RUN to READY mode
(exclusion state; prevents personnel access. No RF/HV
permit):

o Key control: Remove PSS key from chassis and store

Whenever CMTF Operator changes occur for any reason, the
oncoming staff members must receive a summary of the shift

in key station (CPS / RF source key removed and activities and receive task assignments from the off-going CMTF
stored as well by procedure) operator.
o Prevents possible operation Control room staffing is an ASE-credited control, with minimum

Operator may leave JLAB site

o Allows one to forgo sweep the following day and
resume operations after retrieving keys; useful for Failure to meet staffing requirements constitutes an ASE violation
facility efficiency as it reduces staffing need and and provokes a critical event response if the facility is not shut down
replaces sweep time with operations the following day  in advance of the issue.

Revised following IRR finding # 16.
CMTF/VTA Accelerator Readiness Review (ARR) 32 J)gﬁé?son Lab

o

staffing requirements in the TOD and summarized above.



CMTF Operations: Critical Event Response

TOD Section 3.4

Personnel Safety System (PSS) Malfunctions

Safety Envelope Violations

e Safety envelope defined by the ASE.

¢ PSS designed to protect personnel from harm using
administrative and engineered controls.

e The duty operator contacts the Safety System Group Leader.

e |f the Safety System Group Leader determines that a
malfunction has occurred, then the USI process is followed.

¢ |f credited controls violated, safety envelope violation process
must also occur.

e If a safety envelope violation is suspected, RF/HV
operations will halt and an immediate investigation will
take place.

e The ES&H Reporting Officer, AD of Accelerators, CMTF
Facility Manager, Head of SRF Operations, Safety System
Group Leader (for PSS-related violations), and
Accelerator Division Safety Officer must be notified as
soon as possible.

¢ Process is defined in ES&H manual, Section 5200: Machine Protection System
Notable Events.

* No operations permitted until reauthorized by Associate e If malfunction is perceived, RF/HV operations are halted and
Director of Accelerator Division and the Facility Manager. system owner is contacted.

e Facility Manager must re-authorize RF/HV operations.
Operations Envelope Violations
Emergency Response
* Those within the safety envelope are not treated as DOE
reportable. » Specific procedures for responding to radiation exposures,

e The CMTF Facility Manager, Head of SRF Operations, ODH alarms and response, and power outage response are

Safety System Group Leader (for PSS-related violations), Iocate.d if‘ CMTF SOPs.
and Accelerator Division Safety Officer must be notified * Most incidents: RF/HV off, PSS to safe state, and follow ES&H

as soon as possible. emergency management guidance.

e RF/HV operations must be reauthorized by the Director
of SRF Operations and the Facility Manager.
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https://www.jlab.org/esh-man/5200
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EPICS Channel Access Security

CMTF Operations: Control System Interaction

EPICS Experimental Physics and Industrial Control System (EPICS) — A set of software tools and applications that provide a

software infrastructure for use in building distributed control systems.
% + EPICS has a huge support base spanning the globe. See https://epics.anl.gov/sites.php for a list of facilities that use

EPICS as their chosen control system.

Typical EPICS Client-Server Relationship

Channel access is restricted approved operators using host
machines in the CMTF control room for RF Operations. [ Channel Access

CMTF cryogenic operators may operate remotely at the
discretion of the Facility Manager & Testing Coordinator.

|Server| | 10C ]

Control room staff have the authority to close and open
channel access for specific devices or systems. [Meter | | Power Supply | [Camera|

Image taken from EPICS training slides, by Andrew Johnson
(https://epics.anl.qgov/docs/APS2014/05-CA-Concepts.pdf)

Safe Computing Practices

« LabView controls only accessible via Group login with
a regularly rotating password, retrieved in-person from
administrator.

» Use Lock feature of all computers when not actively in
use.
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CMTF Operations: Documentation Control

SRF Operations Documentation

(e.g., procedures, directives, drawings)

is stored in local and web-based databases.
- Docushare

- Various SharePoints

- (\WJLABSGRP) M:\asd\asddata

SRF Operations documentation is
maintained by Technical Custodians.

Quarterly Quality Review Meetings include
Documentation and Records Management
processes, retention of organizational
knowledge, and corrective actions.

Process owner prompts technical custodians
for periodic reviews and revisions of
controlled documents.

Strict revision process is implemented.

Engineers, operators, and relevant technical
personnel review and provide corrections to
procedures.

All SRF Operations staff have access to the
database of officially released procedures,
though these may be organized and stored
by each specific work center.

IRR Finding 17: Old documents removed from control room.

CMTF/VTA Accelerator Readiness Review (ARR)

Xerox DocuShare®

Search this Collection

HOME Tt MY DOCUSHARE © MY TASKS f¥ MY FAVORITES Q QUICK SEARCH B RECENT

® This site uses cookies for its functions. By continuing to browse the site, you agree to allow cookies to be set on your computer. ok More information

Location: Home | Facilifies SRF Institute ' 02 - SRF Technical Facilities | CMTF Listing
CMTF

Edit Selected... v  Add.. -

C50 Program

Cryomodule Testing Facilities

FL02 Decommission and Processing
LCLS Il Upgrade

March '09 SAD

R100 (0L04)
Test Results for the R100 Cryomodule

Recommission 2013
Documents relating to the commissioning of cryomodules after the long warm up

Quality Review Meeting Agenda

Facilities (Phil)
VTA Maintenance Plarned/fActual (Justin)

[ M 1A S

Process Owners:
Q Corrective Action (Ashley M)
QO Document Management (Valerie B)
QO Records Management (Valerie B)
Q Organizational Knowledge (Megan M)

O Fast-moving KPIs (Ashley)
Q Travelers
Q NCRs
Q D3s
QO CAPAs

O Documents Due for Review (Valerie)
Action Items (Ashley)
O Next Month Presenters

O
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CMTF Maintenance and Tracking

» We typically operate CMTF during day/swing shifts (i.e., no 24/7 round-the-
clock operation)

» Equipment usually repaired by System Owners on day shift (no back-shift
maintenance, beyond what can be performed by operators themselves —
equipment resets, power cycling, etc.)

» Maintenance and repairs documented via OPS-Problem Report, ePAS, and
Test lab Area Task List (TATL) and documented in SRFLog, the paper logbook,
and Pansophy.

» Maintenance and repair responsibilities shared by Facility Manager/Work
Coordinator, SRF Work Centers, and Accelerator Engineering Service (AES).

» Elements will be tracked, upgraded, and downgraded in the System Readiness
Manager, with Facility manager authorizing operations.

» Updates to UED as appropriate

» Safety guidelines for maintenance work outlined in:
- ES&H Manual, Section 3000, Work Planning and Control Processes
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Work Planning & Controls: Pansophy

Pansophy lays out the agreed-upon vetted and discussed testing process and the order
of tests for acceptance testing (and other) processes.

* Levelis work control — not procedural:

- Ex. Do Qo measurements from gradients X-to-Y in MV/m steps & record results.
- No information on how to perform the measurement itself — delegated to SOPs.
- Includes several hold and data review points in addition to Quality Control.

Figure 3-1: The Pansophy System

CMTF/VTA Accelerator Readiness Review (ARR)

Pansophy _ | Accelerator
”| Applications
Data Collection Process Control Data Analysis A
» Test * Fabrication * Query
* Process * Assembly * Reports
* Travelers * Production * Plots/Graphs
= File Upload » E-Logbooks . Mallab_ ' External
* Travelers * Dump Files 2 h
* QA/QC nalysis

Cavity & Cryomodule
Prototyping, Production & Testing
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Work Planning & Controls: Test lab Area Task List (TATL)

Testlab Areas Task List
Tasl|

ks~ SAD Calendar Hazards List Plant items Help/About~

ge:  Created # between and

Selected Tasks

ind in table Create New Task..
Status

+  scheduled +  Updated +  Rank F  Title

2024-09-26
OK 2024-09-20 2024-09-19 o SRF Clea

2024-08-19

OK 2024-07-13 2024-06-28 o RadieTomography of LCLS Cryomodule J1.3-28 weld

CMTF/VTA Accelerator Readiness Review (ARR)

TATL is used for work planning
and coordination during running
and scheduled downs.

All maintenance done to the CMTF
will have an associated TATL Task,
which may also interface to the
electronic Permit Authorization
System (ePAS) for work planning
and control purposes.

CMTF work coordinator is
responsible for understanding the
overall schedule and work
scheduling via TATL.

Users (e.g., operators, system
owners) can log in and comment
on tasks.
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Work Planning & Controls: ePAS and Everything Else...

« ePAS work planning and control tool entries for CMTF

— “ JEFFERSON LAB - PRODUCTION

NT ITEM

PTW | JLab-PTW-2117
58 - TEST LAB

FTW | JLab-PTW-2943
58 - TEST LAB

JLab-1C-3326
58-DP-LAB-12 - PANELE

PTW | JLab-PTW-2988
58-DP-LAB-12 - PANELB

.]mh-m-4353

PR JLab-PR-4581
WINDOWS TEST STAND

JLab-IC-5628
2119 - WINDOW TEST 5

PTW | JLab-PTW-4581
WINDOWS TEST STAND

JLab-IC-5631
WINDOWS TEST STAND

its/Certificates requiring approval

OARD

OARD

TAND 480 V DISCONNECT

Feb-14-2024 07:16

APr12:2024 1243

Apr-222024 11:42

Apr-22:202411:47

Jun-15-2024 0800

Aug-21-2024 08:00

Aug-21-2024 08:00

AUQ-21-2024 0B:00 (4

Aug-21-2024 08:00

Feb-16-2027 16:00

Apr-13-2027 22:00

Apr-30-2023 13:47

Apr-30-2025 13:47

|un-15-2024 16:00

Sep-30-2024 16:00

Sep-30-2024 16:00

Sep-30-2024 16:00

Sep-30-2024 16:00

Bldg 58 - Test Lab  SRFOPS
High Bay [CMTF)

uide Bldg 38« TestLab  SRFCMA

High Bay (CMTF)

L ater  Bldg 55 - TEDF AESRFS

(High Bay)

ater  Bldg 55 - TEDF AESRFS

[High Bay]

Disconnect

waveguide fram

B3N Cryamadu

the CMTF

LOTO Evaluation for  Bldg 58-TestLab  SAFES
CMTFWaveguide  High Bay (CMTF)
Warkers

LOTO Evaluation for  Bldg 58 - TestLab  SAFBS
CMTF Waveguide High Bay (CMTF)

Warkers

LOTO Evaluation for  Bldg 58- TestLab  SAFES
CMTFWaveguide  High Bay (CMTF)
Workers

LOTO Evaluation for  Bldg 58« TestLab  SAFES
CMTF Waveguice Higgh Bay [CMTF)

Workers

* Broadly — 2 parts: Permits to Work and Isolation Certificates

« Permits describes work process; isolation certificates are hazardous energy
lock-out points — may be referenced by multiple simultaneous work permits.

« Standard Operating Procedures, ODH assessments, and other safety and work
control documentation also exist.

CMTF/VTA Accelerator Readiness Review (ARR)
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System Readiness and Repairs Process

Technician
Review

|
Actions1

v

Group Leader

Ready_’

— . —Actions2
Review
Mask

Request >

1 Technician Rview Actions:
 Checked,
* Commented, or
* Mask Requested

2 Group Leader Rview Actions:
» Ready,
* Checked (with comment),
* Not Ready (with comment), or
* Mask Requested

Y &

Mask

Facility Manager
Review

A;joved

T
Mask
Rejected

Don’t Run
or
Alt. Prog.

CMTF/VTA Accelerator Readiness Review (ARR)
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Complete— Follpw VTA .
Repair Protocol |
|
A [
No :
. |
Component Repair >8 hours | !
RUN Failure Pl or spans shifts*T¢
A Y+ Yés
g v
VTAFacility I Downgrade
Manager Mask? Component
Nlo
v
Follow VTA | cant VTA Facility.
Repair Protocol | Repair = |Manager Review
Comlplete Mésk No Il\r‘lask
v v
Upgrade Don’t Run
| Component or
Alt. Prog.

* “Shifts” refers to shifts worked by repair personnel.
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Summary

« SREF Institute has been operating in the Test Lab continuously for nearly 40
years, with the CMTF operating for more than 30 of those to safely meet the
acceptance testing needs of CEBAF and other national laboratories as well as
supporting a vibrant R&D program.

* Relevant safety basis documentation and processes have been established:
- SAD
- ASE
- USI process
- Effective configuration management program

» Accelerator-specific hazards are identified, assessed, and mitigated by credited
controls.

» A mature Conduct of Operations approach, with appropriate administrative
processes related to accelerator safety (e.g., training, procedures) has been
established, supporting efficient operation, maintenance, and repair of CMTF.

» Trained personnel are in place to support the safe operation, maintenance, and
repair of CMTF,
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... and now for the Vertical Test Area

Thank you for your attention
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M. McCaughan

Qu EStiOHS? Office: x5572

michaelm@jlab.org
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CMTF OFI#2 /| IRR Ref. # 27:

CMTF OFI#2 / IRR Reference #28:
should be labelled.

CMTF waveguide switches
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CMTF CARMS

RM301 (at left): Control Room
RM302 (above): Stairs by PSS
Personnel access door

RM303 (at right): Mezzanine;
adjacent the fan stack shielding.

CMTF/VTA Accelerator Readiness Review (ARR) Jefferson Lab




CMTF - Location & History

JEFFERSON AVENUE

CANON BOULEVARD

s 1z e
Scgle: Tem=80m
SoaF et cn Sk 0CT 2017
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Test Lab (CMTF/VTA) — Location & History

1962-1965: NASA designs and constructs Space Radiation
Effects Lab (SREL) on-site. VA Associate Research Campus
(VARC) site management by consortium of universities,
including William & Mary.
- Site contains:
0.5 - 3 MeV e Dynamitron

1-10 MeV e~ warm RF Linac
600 MeV H* Synchrocyclotron

1967: Site management transferred solely to W&M by governor
as additional universities join and complicate structure.

1978: SREL loses funding with other facilities on the rise;
VARC used by W&M as remote campus.

1980: McCarthy design group + W&M form Southeastern
Universities Research Association (SURA), which later wins
1984 bid to build the nuclear research facility recommended in
the 1979 Nuclear Science Advisory Committee (NSAC) plan.

1985: H. Grunder appointed first permanent lab director, with

C. Leeman leading accelerator physics. CEBAF design change | was
from warm RF to SRF technology with R&D funded by DOE, . J L

SURA, and Virginia. New CDR to DOE in 1986. S ML

FUTURE SITE

March 1986: Four vendors contracted to make 7 cavities —

2 tested at time of reporting to Congress/DOE both exceeded
specifications. CEBAF construction funds appropriated in
earnest for FY87.
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Internal Needs: CEBAF Support

50 “Original CEBAF” modules and rebuilds
(including 3 quarter cryomodules)

13 C20-to-C50 cryomodule conversions +
a C50 refurbishment

Built 10 C100 modules + 3 prototypes and
refurbished 5 of the C100s & the 3 prototypes

4 C20-to-C75 cryomodule conversions

Countless R&D, repair, and support activities  EIFSELF ~a =
e i
_ | 1“3\“‘& 7—;
o —=2lJ] 5/ 3
T Taih
— al

Where Cnn == nn is cryomodule design energy (in MeV)
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Multi-Lab Partnership: SLAC LCLS - Il & Il HE (In progress)

SLAC:
Original LCLS — Il cryomodule testing 2019
» Upgrade fills 1/3 of original 2 mi. tunnel;
replacing warm-rf Linac.
* Removed two zones of 1497 MHz RF &
replaced with 16 kW SSAs @ 1.3 GHz
+ LERF: Installed 1,000’ new waveguide
« Ten cryomodules built & tested @ JLab
« Two cryomodules operated at full energy
simultaneously
- Simulated L1 (Injector) @ SLAC
16 5 KW SSAs returned to SLAC

LCLS — Il HE (23 total cryomodules)
» Another ~1/3 of the tunnel
* LERF: Installed 8 new 8 kW SSAs
installed
* Production and testing ongoing
« 23 cryomodules total + rebuilds/retests
- (x10) JLAB
- (x13) FNAL
Presently 4 modules + 1 retest completed

+ Test Engineers commission cryomodules
* Machine state: Power Permit

https://Icls.slac.stanford.edu/Icls-ii
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Multi-Lab Partnership: ORNL SNS Linac + PPU (Completed)

Spallation Neutron Source SRF Linac:

+ JLab initially fabricated 11 805 MHz medium-b
(0.61) + 1 medium-b prototype & 12 high-b
(0.81) cryomodules and shipped to SNS and
installed in the linac section of the accelerator.

» SNS Structure:
Injector
- RFQ = RF Quadrupoles (65 keV — 2.5 MeV)
- DTL = Drift Tube Linac (Emax 86.8 MeV)
- CCL = Coupled-cavity Linac (Emax 186 MeV)
- SRF Linac

» Design/production 1999 forward; began
operation ~2006

Proton Power Upgrade (PPU) Project:

« 7 additional 4-cavity High-b 805 MHz
Cryomodules (+1 spare) to double target beam
energy from 1.4 to 2.8 MW (by increasing the
beam energy to 1.3 GeV)

» Vertical testing, assembly, 2K cool-down,
frequency range / hysteresis & Qfp/Qfpc
measurements at JLab

» High-power testing performed at ORNL

https://accelconf.web.cern.ch/LINACO8/papers/mo103.pdf
https://accelconf.web.cern.ch/LINACO8/papers/th103.pdf
https://accelconf.web.cern.ch/p01/PAPERS/MPPH162.PDF
https://journals.aps.org/prab/pdf/10.1103/PhysRevAccelBeams.27.102001

CMTF/VTA Accelerator Readiness Review (ARR)
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Accumulator Ring

~ 2 OO 6 H- stripped to p_____.( -\\
‘\ /
Linac )
402.5 MHz 805 MHz “
DTL SRF. p=0.61™ SRF, =081 | - <l
1 Targel ﬁ‘—

Injector 2.5 86.8 186 387 1000 MeV

Layout of the SNS accelerator system.

FRONTEND

Proton Power Upgrade Project Scope
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https://journals.aps.org/prab/pdf/10.1103/PhysRevAccelBeams.27.102001
https://neutrons.ornl.gov/ppu

Work for Others/R&D

Tradition of SRF cavity treatment/process
development: Cavity preparations possible with
gradients x10 larger than original CEBAF.

Various technologies developed to reach:
materials research, mechanical/chemical/
electrical polishing, surface treatments, doping
and infusions, etc.

Many new module types and designs developed
in collaboration with the world SRF community.
(Modules for linacs, “crabbing” at IPs, etc.)

Latest research — 4K operation:

* Nb3Sn-film on Nb substrate module reaches
10+ MeV

« Conduction-cooled cryomodule w/ Gen. Atomics

Gradient development/best practices in Operations:

* Field emission research

* Improve vacuum techniques and cleanliness

* In-situ processing techniques using helium and
other plasmas
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CMTF Operations: SRF Institute Organization

72 (+5
SRF OPERATIONS SRF Sclence & Technology
(SRFOPS) (SRFS&T)
REILLY, A
(CERIBASI, Z) ADMIN SUPPORT GENG. R
(CERIBAEL Z ) ADMIN SUPPORT
[
3 11 (+2) 16 [ 21(+2) | 5
Technical Services SRF Mechanical Engineering Cryomodule Production Cavity Processing SRFDEV
DENNY, P. BUTTLES, J. FISCHER, J. DAVIS. K. WANG. H,
BARNES, C. | CHENG G. KING, L. (Deputy) * GUO. J.
CASTAGNOLA, 5. FOLLKIE, J. Welding GVERSTREET. 5. —
DAIL, D. GROSE, G. AUSTON, A, — Assembly/Tuning/HT KUZIKOV, 5. (TBO)
DICKEY, M. - HUQUE, N. MORGAM, M. EQREHAND. D, WANG, 5.
SCHNEIDER, P. OAST M. CASIANQ, J. RAUT, N.
O'BRIEN, A. Cryomodule Assembly DOYLE, P.
1 SAVRANSKY, D.« CMA Lead OVERTON, R 5
SRF Accelerator Systems WEAKS, M.+ CAMPBELL, J. | SRFPRG
POWERS, T. | DEKERLEGAND, A. CASTRO, R. | Assembly CIOVATL G,
MOSBY E. MURPHY, M. « JORDAN, J. CASTILLA, A
1 13434 - Production Engineer PROSPER, T. MARKS, §. DHAKAL, P, ]
Quality Systems. 13417 - Fabrication Engineer PRICE, J. LECHNER. E.
MITCHELL, A. N Chemistry VENNEKATE, J.
1(+1) Cryomedule Assembly (DAVIS, K.} (Interim) NEIL. §. (p) (11/1)
4 SRF Mechanical Designers CMA Lead 13386 - Chemistry Supervisor g
Software Systems 13450 - Mechanical Designer MARTIN, J. FIEDLER, R. || SRFPRM
BOOKWALTER, V., ARMSTRONG, J CARTER, W. HARRIS, T. i
MCDONALD, M. — POLLARD, T. . WESLEY, P. JYALENIELELICISHO.AM
MENIA, M. 5 SPURIO, J. WILDESON, A. BALAGHAHNDRAM, €.
SAMUELS, H. SRF Beam Support WEIHL, M. BIRA, 8. b
DRURY.M. . DESALVO, T. SRF Test & BROCE, N
5 — DUTTON,S. . Measurement GE M. ]
SRF Vacuum Technology HUMPHRY, F. J. . Vacuum (KING. L) I HRYHORENKO. O. (p)
RUBER.R. * McCAUGHAN, M. . LIGHT, C. BAXLEY, C. PUDASAINI, Ut
DUZIK, A. _ SENEVIRATHME, |. « WILCOX, C. MORRONE, M. = TIAN H
MARBLE G. TROFIMOWVA, O, (cas)
SESSOMS T. VTA Operations XU, M. (T80)
THOMASON J. KENT, J. - .
| 13447 - SRF Process Engineer | COLON_A | b |
Key: SRF Cavity Engimuring KELLEY, M. (cas)
A name shown in °( )" indicates matrixed assignment, with the individual's primary assignment being in ancther group. 13441 Test & Measurement Eng 1
( cas ) Casual employee GOODMAN. T .
(ja) Joint Appointment GRABOWSKL A | L 2alb |
- atie ¥
( sab ) Sabbatical OWEN P, =
{p ) Post Doc WILSON, C.
[ ) Term employee ZHAO. L
{ pr ) Phased retirement *
(s) Student intern % .
: Qualified CMTF RF Operator
Group Leader e .
matixed from another ORG *: Qualified CMTF Cryogenics Operator
t/1: In-training; another qualified operator of that type
REVISED:16 October, 2024 requi red in control room to su pport trainee.
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CMTF Duty Operator Shift Preparation

System Readiness Manager
Readiness || Signoff || Masks || Checklists || Links || Reports || Help
[

[choose.. > Readiness

Prior to being on shift, CMTF Duty Operators must review
and understand:

- Electronic (SRFLOG, CLOG) and paper logbooks

All Components {10,384} (17 Masked)

- Facility status & Run Authorization status in System T e e et

[ X & C @ Ready
Readiness Manager Xecn o eady
¥ & Hall A ¥ Not Ready
X ¢ Hale @ Masked
HH 1 1 N §: :::: E (Director)
In addition to receiving: oo Bl
X & CMTF @ Masked

Operational Plan from Facility Manager or Testing

—Node Key
i X
Coordinator A/ ——— ¢ coaey
% & Other System

X & LERF

=~ 3 ¢ CMTF Control System
5- % (3 CMTF 10Cs
¥ © CMTF Test I0C

(Administrator)

© Component

- Shift turn-over briefing, if applicable

Paper Logbook Applicable Work Control Documents

Electronic Logbook (SRFLOG)

AddContent  Loghooks  Tags  Useful Links  Help/About

SRFLOG Date Picker
Al e O october 2024 ©
SWING Thursday (17-Oct-2024) Su Mo Tu We Th Fr Sa
Lognumber Date~  Author  Title 12|l 3] a||.5|
4319105 1642 dsavr 1122 CD is complete A S al w e
4319092 15:00  powen LERF L2HE J24 test

13 14 15 16 17 18 19
DAY Thursday (17-Oct-2024) 20 21 22 23 24 25 26
Lognumber Date Author Title 27 28 29 30 31
4319072 10115 dsavr 1L22 CD is begining
4319070 10:05  wissler Follow-up Re: 1122 U-Tubes Date Range
DAY Wednesday (16-Oct-2024) Display Settings
Lognumber Datew  Author  Title (T
419019 @ 09:11  drury QuickPic - J24 quad on at 10A
31914 @ 08:43  drury Zone up at ~173 MV - start unit test Useful Links

(Pansophy, TATL, & ePAS)
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