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(Draft) Safety documents

* The current versions of the safety documents
are linked from the wiki page

* For the preliminary RSAD | was instructed by SBS ERG HALL AWORKER MMARENESS
RadCon to use the shielding talk

e For the ERG most of the figures are still correct
except for the hall layout which will need to be
updated prior to running once the obstructions
are finalized

* Draft COO is in place

* ESAD will be updated once manuals are created
for equipment (such as spectrometers)

%
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e For the incoming beamline the Standard Hall A
equipment operations manual is still valid
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Project documents

* The project has an integrated survey system
(P6) for not only the MIE deliverables but also
the NSF and CFl side (May forecast schedule
linked on wiki page)

e This forces us to take a careful look monthly to

ensure no significant schedule slippages are
occurring

* Specifications and interfaces are managed in
the project and changes require signatures
from all affected parties

* The design of MOLLER has been frozen since
Spring 2024

e changes (such as the target window to DP
transition) can happen through a prescribed and
documented Change Control process

Jefferson Lab

Owner - Project

Owner - Operations

Until Project Completion

Document After transfer to Operations -
and Transfer to . .
. Running Experiment
Operations
Master CAD Model Proj ect Engineer / Project Hall_ A Engineer / Hall A
Designer Designer
Song Sheets (Beamline, Target to Dump | CAM in charge of WBS Hall A Engineer / Hall A
(The Experiment), and Dump) 1.08 Assembly in Hall A | Designer
System Requirement Documents (SRDs) | CAM for each WBS }DIzlslié%linglneer /Hall A
Interface Control Documents (ICDs) E AMS for each WBS Hall. A Engineer / Hall A
eing interfaced Designer
. . . Collaboration/Experiment
Functional Requirements Document Project Manager Lead for Hall A
. Collaboration/Experiment
Change Control Request Form and Log | Project Manager ILead for Hall A
Engineering Change Order (ECO) WBS Tech Lead gall_ A Engineer / Hall A
esigner

Engineering Change Order (ECO) Log

Project Engineer

Hall Engineer A / Hall A Lead

Technical Configuration Document Log

Project Engineer

Hall Engineer A/ Hall A Lead

WBS/SUBSYSTEM

ing Supports
1.04 Imegrating Detectors
4.02 Thin Quartz Detect

R. Wines

WBS/SUBSYSTEM
102 LIQUID HYDROGEN TARGET

5 |1.08 Assembly

10 102.02 Vacuum Systems

102.03 Hydrogen Gas System

1.02 04 Helium Gas Senvice

102.08 Target Loop

102,06 Target Motion

102.07 Target Contrals

1.03 SPECTROME TER

103.02 Downstream Toroid

103.03 Upstream Toraid

103.04 Field Measurement System

1.03.05 Collimators

103.06 Water Chiller

103.07 Beampipes and Windows

103.08 Shielding Supports

1.04 INTEGRATING DETECTORS




MOLLER QA program A.Riddle

Technical Representatives Engineers and

TRs use Receivin -
(TRs) use the Statement of [———> ) g — Technicians use
Inspection Reports (RIR)
Work (SOW) Template Travelers

I 1

The Quality Rep uses Corrective ¢ The Project uses Non-
Action Reports (CAR) Conformance Reports (NCR)

| |

The Quality Rep uses 2 types of Surveillances: Vendor Surveillance
Report (VSR) and Quality Surveillance Report (QSR)

* Most components purchased through MIE funds undergo a thorough QA program

 Components arriving from NSF or CFl have the same standards applied and
documentation will be delivered together with the components (mostly in the form
of travelers)

—
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Detector KPP - traveler

* The detectors have undergone significant
tests in beam and with cosmics

* The information collected will be sufficient
to satisfy the MIE KPPs without the need
for further testing with beam in the hall (by
connecting test beam results to cosmic
results)

e This will result in some additional flexibility in
the assembly schedule

* As the detectors are assembled cosmic
tests will be done on each individual set
and the documentation will be transmitted
to JLab with the modules in the form of a
traveler

Jefferson Lab Ciprian Gal 5



MOLLER ESH integration

Jefferson Lab
rson National Accelerator Facility

lomas Jeffe

* Bill Rainey is our liaison to ESH and we

have additional support from Rich Jefferdon Lab
Kenney
* They attend meetings and are awareof | |
all the activities planned for MOLLER and |&&=" Pvﬂ
offer a tremendous amount of support

Lepton Electroweak
Hazard Analysis Report Reactions (MOLLER) Project

to ensure we do everything safely

* The project has two major documents
that govern the assembly of the
experiment (both linked on the wiki):

* Hazard Analysis Report
* Construction Safety and Health Plan

Construction Safety and Health Plan

September 15, 2023 - Revision 0
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Jefferson Lab



summary Jefterfon Lab ...

* The documentation required by a 413b project
enables the MOLLER experiment to
systematically check that the schedule is on

track, the components received meet et
specifications, and the assembly is done in an i
efficient manner (MOLLER) Project
. Preliminary
* The safety document drafts are in place and Transitionto

there are no roadblocks to having final version
by ERR3 (summer 2026)
e Each major component arriving to the hall will have
operating manuals and training to ensure

collaborators and hall staff will be able to safely
operate it

* The Transition to Operations (TOP) plan spells
out project responsibilities and how the hand- @&ircy
off to the Lab will be performed (linked on wiki)
—
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Backups
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Technical Documents - Configuration Management Process Flowchart [3 of 3]

(a) Change Request

!

(b) Initial screening by WBS
CAM, Tech Lead and/or
TCCB Lead

(¢) Could the
change affect

scope, cost or
schedule?

(f) Convene
TCCB/CCB

I

(g) Complete Change
Control Request Form

!

(h) Present Change
Request to TCCB/CCB

(i) Change
Approved?

(k) No Changes Made.
Update Change
Control Log

(d) Update
Change
Control Log

(e) Make change
(including any updates to
> drawings) utilizing all

(d) Update

standard JLab work
procedures —e.g. ECO,
ePAS

| (including any updates to

Change
Control Log

"| any controlled documents)

(j) Make change

utilizing all standard JLab
work procedures —e.g.
ECO, ePAS

BiSigutdtier{Malitygesaerdrarel Document Control

Example of Process: Target-Spectrometer Window
(Step b) Description of Proposed Change:
This requested change removes the vacuum window at the exit of
the scattering chamber separating the spectrometer and target
vacuum spaces and replaces the window with a differentially
pumped section.
Scope Change: Remove vacuum window separating the
Spectrometer and Target vacuum spaces. Replace with
differentially pumped section of beamline.
Schedule Change: There should be no impact to the schedule.
Cost Change: There is likely to be a cost impact related to this
request. Any cost change will be determined and presented to the
CCB for review.
(Step f)
TCCB was convened and technical justification and design changes
were presented and approved.
(Step g)
The Change control request form (BCR) was completed.
(Step h)
The CCB will be convened shortly to review this change request

¢ 2
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Project ES&H Infrastructure

Hazard assessment / mitigation
documents serve as baseline:

 No changes to hazard profile,
mitigation strategies or NEPA

Minor, editorial and formatting
changes pending:

« Changes resulting from ePAS
Implementation

« Personnel, organizational changes

» Best practices from other DOE O
413 reviews

Environment, Safety & Health

Jefferson Lab

Measurement of Lepton-

Lepton Electroweak Reactions

(MOLLER) Project

Hazard Analysis Report

nal Accelerator Facility

10

J 2rson Lab

nal Accelerator Facility

Measurement of Lepton-
Lepton Electroweak
Reactions (MOLLER) Project

Construction Safety and Health Plan

September 15, 2023 - Revision 0
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Quality Requirements Flow from DOE O 414.1D to MOLLER QC Records

MOLLER

MOLLER QC

Procedures & Records

Forms

QPA Quality
DOE 0414.1D TINAF QAPD Processes
Criterion

Required by
DOE O 413.3B

Criteria 3 Quality
Improvement

WBS 1.01 — Quality Assurance

Written by QPA
Director

Signed by Lab
Director

Section 3 Quality
Improvement

Written by QPA
staff

Signed by QPA
Director

Strong
guidance to
Projects

Nonconformance
Process
Document

Program to Project Transition }

Written by
Quality Rep

Signed by
Project
Manager

Stored with
Project
Documents

MOLLER QAPD

Written by
Quality Rep

Signed by
Project
Manager

Stored with
Project
Documents

Training
provided by
Project

MOLLER
Nonconformance
Procedure

Evidence of
activity or
conformance

Created and
signed by
Project staff

Stored with
Project records

MOLLER
Nonconformance
Record



MOLLER Quality Requirements

« MOLLER Project-Specific Quality Assurance Jsﬁe;gonLab
Program, Rev 2.

« Written by the Quality Representative, signed by
the Project Manager.

 Top level quality document for MOLLER.

* Bridges the requirements from DOE O 414.1D Project-Specific
and the TINAF QAPD with the MOLLER Qualltyfssarance Frogram
Implementation procedures.

* Currently under its annual review.

rrrrrrrrrr
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QA Processes Used by MOLLER

Technical Representatives
(TRs) use the Statement of
Work (SOW) Template

—

TRs use Receiving

Inspection Reports (RIR)

Engineers and
Technicians use
Travelers

The Quality Rep uses Corrective
Action Reports (CAR)

I 1

|

The Project uses Non-
Conformance Reports (NCR)

|

The Quality Rep uses 2 types of Surveillances: Vendor Surveillance
Report (VSR) and Quality Surveillance Report (QSR)

The Quality Rep assists with Lessons Learned meetings and the Project’s Lesson Learned Register, along with

the sharing of Lessons Learned from JLab and DOE OPEXShare.

WBS 1.01 — Quality Assurance
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Statement of Work (SOW)

Purpose
_ ) Jefferson Lab
* Provides the vendor with a complete scope of work to o
be completed, including specifications and requirements. :
. . 2.2 GEM Tracking Modules (Detectors) 3
* Over 100 MOLLER SOWs are in draft or approved in the Pl ;
JLab Document Control System.
Document ;—;I‘“EW"'"TE*‘ Document Number Rm.r4
MOLLER Specifications of Stainless Steel PMAGO000-0100- C
Bellows 1-4 S0016
Examp le Cleaning and handling of U.H.V. Components | 22632-5-001 F
MOLLER Bolt Torque Requirements PMAGO000-0100- .
. . . 50032
« The SOW provided a list of all required processes and VOLLER Spectromete - Welding processfor | PMAGO0OD100- -
to Minimize Magnetic Permeabili
standards to make MOLLER Spectrometer Bellows #1-4. selows 1 &2 ey AOSO05-T5-0T-0010 | A
. . Bellows 4 Ass A09005-15-01-0040 | B
« The RIR was used to verify requirements. Process Poing ASME 8313 2018 o
ASME Boiler and Pressure Vessel Code ASME Section VIII, 20019 ar
Standards of the Expansion Joint Manufacturers .DIVISIOH ] |IESEF
Association, Inc. edition
WBS 1.01 — Quality Assurance 14 Jeff.;r?on Lab
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Receiving Inspection Report (RIR)

Purpose

* Provides TRs with an organized method to describe all
needed inspections and then document the results.

* 91 Procurements have been identified as requiring
a MOLLER RIR, and 76 inspections have been
completed.

Example

* The Target Group follows the ESH Pressure
System requirements, which include a SOW and RIR.

« The RIR form is used as a cover page for the inspection
completed by the target group.

» This enables the critical component to be properly
documented on the Project's SharePoint site with
minimum disruption.

WBS 1.01 — Quality Assurance 15
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.-\-1@LLER

Receiving Inspection Report

Record No:  RIR-038
PO Nox 23-P1200-0

Vendor Name: METAL

Item Name: 14 inch QD 12 inch 1D edge welded bellows
FLEX WELDED BELLOWS

1 Preliminary Receiving Inspection

Item 1D Description No. No. Comments
Ord eceived

TGT-1060-6000-0054 12 inch ID edge 1 N/A

Comments <General comments, e.g. shipping damage, missing required documentation>

Received by: | Dave Meekins

|Dame: | 04 Jan 2024

2 Part Inspection

Lot Size

Inspection Criteria | TGT-1060-6000-0054 Rev A
1

Sample Lot Size 1

Jtem ID TGT-1060 TG

Comments No SOW in Procurement s ystem - SME to ensure

parts are fit for use

Inspection Results

No | Inspection Item Inspected By Date ACC | RE) |
1 Review any Vendor Tests, Dimensional Dave Meekins 04 Jan 2024 X

Inspections, or Material Reports
2 Visual Inspection to confirm fit for use Dave Meekins 04 Jan 2024 X

Comments Parts were received

vendor. Part
attached to this for

nd
m

a
s are deemes
m.

verified against documentation and test re
d to be in good working order. All verification paperwork

st reports supplied by

‘ Inspected by: | Dave Meekins

‘ Date: | 04 Jan 2024

D
J}g_ﬂ’.e-rson Lab



https://jeffersonlab.sharepoint.com/:b:/r/sites/MOLLER/Shared%20Documents/Quality%20Assurance/Receiving%20Inspection%20RIRs%20Completed%20RECORDS/RIR-038%20signed.pdf?csf=1&web=1&e=wViGdT

Receiving Inspection Area

Use of Tags

21003

» Three-part tags are applied to incoming items to indicate the item is on ACCEPTED
"HOLD" prior to the RIR. i

« If a defect is found, one part of the tag is removed, leaving the "REJECTED"
portion behind to prevent using the item.

- If the item is acceptable, two parts of the tag are removed leaving the
"ACCEPTED" portion behind to indicate the item is ready for use.

A0S 15-03-0037  ———

CRIPTION: BID 2 (oo Sriun- OFE

dc 3| S o
?' Mz:},{ e
P VR )
DWG # 45-0%- (17 ) —

DES( >

: -
@LLER Acceprep

WBS 1.01 — Quality Assurance 16 Jeff/.e-gon Lab



Traveler

Purpose
- : : Jefferon Lab MEFDLLER
 Facilitates the establishment of Quality Control (QC) g .
Hold Points and data collection during assembly or e ’
inspections of extensive activities. — g
* 4 test Travelers have been completed, and 1 production
Traveler iS Cu rrently in use. Apprmama[e:s[dncumentsra\aled[othislraveler e.g. SOPs, drawings, procedures, facility related documents, etc. The documents should also
Example ——
« The MOLLER Spectrometer team developed the first
DOE O 413 Project Traveler to track and document the
assembly of Toroid Coils, following an engineer-set
procedure.
» The primary items being tracked are verification of
inspections and measurement results.
WBS 1.01 — Quality Assurance 17 Jeff;r?on Lab


https://jeffersonlab.sharepoint.com/:w:/r/sites/MOLLER/Shared%20Documents/Quality%20Assurance/Traveler%20TRVs%20IN-PROGRESS/Travelers%20Waiting%20for%20Approval/TRV-001/TRV-001.docx?d=w6349bc925fd24d26ac213a0d29cd28c0&csf=1&web=1&e=gJ1lKI

Nonconformance Report (NCR)

Purpose

» Puts items or activities on HOLD until SMEs determine a Jefferson Lab
reSOIUtion and proper path fOFWard. Nonconformance Report

Record No: NCR-001 Initiated By: Joe Lamont

Date Initiated: 2023/10/17 Vendor Name: ASPEN AUTOMATION & MACH

* 11 Nonconformances have been identified, 9 NCRs have e
been completed, and 2 are currently in process. o

ification | Photon Scraper Support

SOW PMAGO000-0100-50050 Rev. - AD9005-15-03-0201 Rev. -

Issue 1 - Missing QTY.6 of sub-item 2. (A09005-15-03-0201, ITEM &) Item
should be supplied by vendor when Issue 2 is returned to JLAB.

Issue 2 - Surface finish is out of tolerance according to the requirements of
AQQ005-15-03-0203 Note 2. (A09005-15-03-0201, ITEM 7) Item should be
returned to vendor to be refinished. See Photos at bottom of form.

lssue 3 - AQD005-15-03-0201, ITEM 7 was not provided by the vendor. Item

Exa m p Ie should be supplied by vendor when Issue 2 is returned to JLAB.

2 Corrective Actions

* The Photon Scraper NCR was a result of a prior RIR with G — —
a critical non-conformance. Com ot G|

Return to Vendor Form Number (If 164679
Applicable)
« The vendor failed to finish machining on the Photon O —

2 | Verify missing purchased hardware Hardware still missing. CA_M_decidad to accept

Scraper face, causing the item to be put on HOLD and mtr el Bk e |
sent back to the vendor for repair. 3 Root Covee

Vendor did not make part to drawing. Missed the step of higher tolerance surface finish.

4 Preventative Actions

« After fixing and verifying by JLab, the part was released.

and receiving and vendor. Procurement will settle cost and reparations with vendor.

WBS 1.01 — Quality Assurance 18 J}gjﬁ;rzon Lab


https://jeffersonlab.sharepoint.com/:b:/r/sites/MOLLER/Shared%20Documents/Quality%20Assurance/Non%20Conformance%20NCRs%20Completed%20RECORDS/NCR-001_signed.pdf?csf=1&web=1&e=V2rrES

Corrective Action Report (CAR)

Purpose
Involves gathering, evaluating, and identifying

information to investigate product and service quality
issues and take corrective and preventative action to

prevent recurrence.

« 3 Corrective Actions have been initiated, 2 CARs have
been completed, and 1 is currently in process.

Example

 The CAR for MOLLER's MPS #3 was opened for the first
MPS prototype delivery, its design made it impossible to
remove from the pallet making it impossible to deliver

to Hall A.

 CAR is closed. Shipping cradle created by JLab. Vendor

changed design for future MPS deliveries.

WBS 1.01 — Quality Assurance
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Corrective Action Plan -
CAP Number CAP-OOT
Source Receiving Inspection/Significant NCR
Initiator Jacob Harris
Initiated Date 23 Jan 2024

1 Issue Description

The MOLLER project purchased 5 power supplies from a vendor in Italy. The first of five Power Supplies
for the MOLLER project arrived and the project performed a Receiving Inspection (RIR-xxx), which
resulted in NCR-003. There are 3 elements to this issue which limited ability maove the power supply in
the Test Lab for testing or inside Hall A for installation.

forklift tines, but they are too narrow for the JLab

1. The power supply has lifting channels for
forklift.

2. The power supply lifting channels for forklift tines have several bolts protruding from the top
side of the channel, thus creating a point load rather than a distributed |oad.

3. The power supply does not contain lifting lugs suitable for crane lifts, which prevents it from
being installed in Hall A.

2 Extent of Condition
None.
3 Cause and Cause Codes

1. The project TR provided a design to the vendor which lacked sufficient detail regarding the

forklift I|ft ng cha'ﬂels or h crane I't|ng fixtures.
a. DOE Cause Code;
2. The PI’CJ l:tTRh |d numercus meetings with the vendor, but the meetings did not address
L ete ES.

sufficient design defails to detect th
a. DOE Cause Code_ 77

4 Corrective and Preventative Actions

1. Tech Rep to provide updatedd sign requirements to the vendor c:r uitable forklift lifting channels

and crane lifting fixtures that will be applied to power supplies 2, 3, 4, and 5
a Owrner: Prct:erﬁosa
b. Evidence: Email from TR to vendor.
2. Engineer to design ifting fixture for power supply 1.

i Cmer D Ve -(ashf
b. Evidence: Approved design.

- D
J)g_ﬂ’.e-rson Lab


https://jeffersonlab.sharepoint.com/:w:/r/sites/MOLLER/Shared%20Documents/Quality%20Assurance/ZZ%20PSSO-QA%20Only/Corrective%20Action%20IN-PROGRESS/CAP-001.docx?d=w6264b14761f84c2481bf724ce88d037c&csf=1&web=1&e=fOePEZ

Vendor Surveillance Report (VSR)

Purpose

» Documented visit to vendors to ensure compliance
with industry standards, QMS implementation, and
contract requirements

* 5 Vendor Surveillances have been initiated, 3 VSRs
are completed and 2 are in progress.

Example

« The Quality Rep accompanied the TR to Anderson
Dahlen to review issues with the spectrometer
vacuum enclosure.

« The VSR describes a review of the vendor’s quality
program and issues that extend beyond the visit. A
Corrective Action Report was initiated because of the
issue.

WBS 1.01 — Quality Assurance 20

Jeff e»rfnn Lab

-

Vendor Surveillance Report

Record Number:

1 Visit Details

WER-004

Completed by:

| Other Visitors:

| Vendar Name:

| Wendor Location:
| PO Number

[ Vendor Scope:

| Visit Dataz):
| Visit Objective:

| Vendar Contacts:

Alex Riddle, MOLLER Quality Rep

Michael Dion, CAM - Spectrometer

Sandesh Gopinath, TR

David Kashy, L2 Technical Lead - Spectrometer
Ciuseppina Tenbusch, Procurament Officar

Anderson Dahlen, Inc. (ADD

52850 Sunwood Dr NW, Bamsey, MN 55303

24-C0164

MOLLER Spactrometer Downstream Enclosure Assembly AC090035-15-03-7000
composed of 3 parts. A. Top Hat Weldment Assembly ADS005-15-03-7001 and
B. Base PFlate Assembly A09005-15-03-7100 and C. Base Frams Assembly
AQ2005-15-02-7200.

Nav 14, 2024

[Luke Stanlay =lztanley®

Inspect the MOLLER Spectrometer Downstream Enclosure after possible
concerns of design were brought to JLab’s attention by ADL

com=, ADI Project Manager

Sara Franco =sfranco®andersondahlen.cam=, ADI Quality Enginser |

2 Agenda
Date/Time Activity Participants
Thursday Nov. 14 Meat with ADI Project Team and discuss what was witnessad ADI and JLab
Marning 9:00am when the MOLLER Spectrometer Downstream Enclasure Team
Aszembly was tested.
Thursday Nov. 14 Discuss cost-effactive ways to strengthen the design with ADI ADI and JLab
Marning 10:00am engineers. Several rounds of vacuum pumping down during Team
Hzll operation may nacassitate a higher safety factor for the

assembly, not becausa the initial design was found to be
insufficiently robust to pass the ADI leak test at this time.

Thursday Nov. 14
Marning 10:30am

Wisit the product’s staging area, inspect, and measure the ADI and JLak
Enclosura Assembly to check for possible damage. Team

Thursday Nov. 14
Afternoan 1:00pm

Meat with ADI QA to discuss their Quality Manual and what and | MOLLER QA
when inspections were completed on the MOLLER Spactrometer | Bep and ADI
Downstream Enclosure Assambly. QA Engineer

Thursday Nov. 14 Witness ADI separating the “Top Hat Weldment Assembly” fram | ADI and JLab
Afterncan 1:30pm | the "Base Plate Assembly™. Team
Thursday Nov. 14 nspect the baseplate for any deformation or damage and ADI and JLab
Afternocon 2:00pm | measure critical dimensions to ensure product conformity. Team
Thursday Nov. 14 AD| and JLab team debrief ADI and JLak

L Afterncan 3:00pm Team
MOLLER Vendor Surveillance Report Page | of =2 =

e 2

Jefferson Lab

—



https://jeffersonlab.sharepoint.com/:b:/r/sites/MOLLER/Shared%20Documents/Quality%20Assurance/Vendor%20Surveillance%20Reports%20VSRs%20Completed%20RECORDS/VSR-001/VSR-001_signed.pdf?csf=1&web=1&e=CQMriT

Quality Surveillance Report (QSR)

Purpose

* The Project uses the QSR to gather information and
evaluate processes, with the results provided to
Project Management.

* 1 MOLLER Project Quality Surveillance is in process.

Examples

« The Project Manager requested that the QA
Representative review the Configuration Management
process.

* The surveillance is being planned and it will be

completed before affected assembly activities in Hall A.

WBS 1.01 — Quality Assurance 21
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Quality Surveillance Report

Report No: EREEN TP Date Initiated Y Mmm DD

Initiated By: <Fi

rst Last Name= Project <Name>

1 Purpose and Scope

Purpose,/Scope of | <Descr

Surveillance

Requested By:

ibe the issuss or items that need to be investigated.>

2 Criteria and Requirements

Count

Criteria or Requirement associated with the requested surveillance

B L

<List observations=

* 3 Observations

4 Recommendations

Count

2

3

NOTE: Any supporting evidence (pictures. documents, etc,) will be attached at the end of this report.

5 Signatures

Approved by: Name: Signature: Date:
Project Rep
QA Rep
Jefferso

n Lab
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