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Some Background
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• The database has been set up to link an assembled APA to every component that 
goes into that APA: boards, mesh, frame, wire

• We track QC related information by filling out forms for each step of the APA 
assembly or component QC; the forms currently reflect the initial procedures

• Those forms are where we can add information if needed for the QC executive 
summary

• Every step performed in the assembly for an APA or a frame is done through a 
workflow that orders the steps according to the original procedures

• The DB can produce a pdf aggregating all forms in the DB in time-ordered 
sequence so that we can see what happened at each stage

• Any non-conformances are also tracked, but not through the workflow process

• Our goal is that all relevant QC information and sign-offs are captured as we go 
through the assembly process rather than the responsible people having to track 
those things down after the assembly



APA QC Summary Example
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• The top of the page (or generated pdf file) shows the DB QR code/UUID 
and DUNE PID for the APA

• The QR code is etched into the cover headboards of each APA

• The page is autogenerated each time the link to it is clicked, so it is always 
up-to-date

• There are multiple sections related to different QC items

• The initial layout is based on a form circulated in May 2023



APA QC Summary Example

4

• Section A of the May document and the current summary gives the PID, 
configuration, production location, temp sensor configuration and SNs

• Section B would list problematic channels, but those are also listed as 
NCRs. I suggest we order the section of NCRs to have problem channels 
at the top followed by any other NCRs



Wire Tensions I
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• Section D of the May document captures tension information

• Each spool of wire has a unique ID in the DB

• DB records the vendor, lot, bobbin ID, vendor supplied data, initial break 
tests and diameter measurements

• No limits on number of measurements that can be input into the DB

Diameter 
Measurements

Initial Break 
Tests

Vendor and Lot
Bobbin ID

Vendor Tensile 
Strength and Net 

Weight



Wire Tensions II
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• We are adding more fields in the form for each layer’s wind to store the 
name of the person certifying the winder is in good operating condition 
and the tension control is working properly

• We also added wire break test fields for each bobbin used on the layer

• As each bobbin is only used on a single layer, do we need both the layer 
break test info and the end of bobbin break test info?

Operator Names
Maintenance Certifier

Tension Control Certifier

Bobbin Info



Wire Tensions III
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• The DB stores the tension for each segment on each layer and side, providing the 
above plots

• We are adding lines to the plots to indicate the desired limits for the tensions

• The stats info to the left gives min/max tension, mean tension, rms, and how many 
wires are out of bounds (OoB) low or high

• We are updating the code to add these plots to the summary



Frame Certification
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• Section E of the May document captures frame information

• When a frame is accepted, it is entered into the DB and we store the EDMS 
location of where compliance and inspection and NCR documentation is stored 
(NCRs are also in the DB)

• We also indicate what documentation, if any, is missing - ideally none is missing, but 
that information can be edited later if needed

• The idea is that we should not be accepting frames if any documentation is missing



Frame Survey
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• Manchester Metrology is doing the surveys and supplies coordinates for 
each surveyed point and tables related to the envelope and flatness

• We are finalizing a system to upload those data from the supplied 
spreadsheets into the database (we just recently got the formats)

• We can add these tables to the QC summary if desired

• We already include any NCRs from the frame in the summary
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• The May document has tick-boxes for whether bolt torques were checked, 
is that still desired in the summary? When/where is the check to be done?

• We propose adding a final step to the frame workflow for the formal 
acceptance of the frame at Daresbury

• The accepting person would fill out the form and indicate they are the one 
certifying all QC information has been reviewed and is in the DB

• Final QC checks could be added to this section, or at least confirmation 
that relevant documents have been reviewed

• The name of the person doing the certifying would go into the Assembled 
APA QC summary

Frame Sign-off



APA Survey and Sign-Off
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• Section G from the May document captures survey information for the 
completed APA - are we still doing that survey?

• As with the frames, we suggest adding a final step to the APA workflow 
whereby the certifying person ticks through a list of QC checks that they 
attest to having been done and provides their name

• The list of QC checks could/would include

• Conduits allow for PD pass through

• Wire certification has been verified for each layer

• Tensions have been checked and any NCRs approved

• Other NCRs, either on APA itself or components such as mesh panels 
or frames have been approved

• Any other checked desired by the TB, Compliance Office, etc



Proposed Layout
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Configurations and Names of Frame 
and Assembled APA Certifiers

Channel Non-Conformances

Other Non-Conformances

Tension Information by Layer

Frame Survey Information

• This proposal aims to keep the 
summary to a few pages or less

• The most important information 
is at the top

• Configuration of APA

• Who has signed off on the 
frame and final APA

• Number and location of 
problem channels

• Other NCRs

• Then follows plots for the tension 
and tables for frame survey 
information



Path to Completion
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• Most importantly the full list of information desired in the summary needs to be 
finalized before we can complete our work

• We should consider what the most essential information is because if the list is 
too long the summary becomes more cumbersome to use

• We could develop a second level summary with more information if desired

• The coding necessary appears to be pretty straightforward, Krish M is working on 
that

• Of course we still need some time to finish it and that requires having a settled 
list of information to provide

• We are working to make tension plots more informative with lines to indicate 
nominal tension, ± 1 N, ± 2 N

• We are working on the code to upload the Manchester Metrology results into 
the DB, need to be sure the format of results is constant

• DB side work will be completed before the next APAs are shipped from 
Daresbury, assuming we have the final list in time


