ATLAS TGC Flowcells

Final Summary of Issues, Interventions, Configuration Changes and Problematic Flow Channels
Period covered: 2025 - early 2026, with pre-2025 historical baseline from 2021-2024
Prepared by Thomas Kattikanayil

1.1 summary

Topic Channel/ rack Practical meaning

Most changed rack Rack 63 AllL 40 flowcells were replaced/recalibrated in 2025 and replaced again in Dec 2025 with high-flow calibrated
flowcells. A later node-ID mismatch was found.

Strongest real-leak candidate | Rack 62 envelope Ch1 Flowcell and electronics appear healthy after bypass; the remaining issue is likely on the envelope/channel
side.
Clear improvement after Rack 67 Ch19 Leak rate improved from about -25%/-30% to about -8% after recalibration.

recalibration

Clear improvement after Rack 62 envelope Ch8 High output reading improved after motherboard+ELMB replacement.
electronics

Important historical precedent | Rack 66 output Ch1, 2022 A wrong DB flowcell number caused wrong reading; DB update and Webmas reload fixed it.
Main open risk Rack 63 DB/Webmas/ELMB If node IDs or manifold connections are wrong, gas-loss values may be assigned to the wrong physical
mapping hardware.
2. Pre-2025

Itis important because it shows that abnormal TGC flowcell readings were already present earlier, and some were caused by DB/configuration or readout issues rather than real
leaks.

2.1 Pre-2025 intervention timeline

Reference Rack / channel Observed issue or intervention
24 Aug Elog 3499 Racks 63,64,65,66,68; Rack 66 Weekly status highlighted gas-loss values < -20% or >
2021 Ch1; Rack 65 Ch3/Ch7/Ch9 +20%, negative mean flows, and noisy channels. Rack

66 Ch1 had negative output flow. Rack 65 Ch7 had high



https://eloggas.web.cern.ch/GASSYSOperationMaintenance/3499

Reference Rack / channel Observed issue or intervention

output noise. Rack 65 Ch3 remained at -37.4% gas-
loss rate, and Ch9 had about -200 ln/h output flow.

24 Aug Elog 3499 Rack 63 Rack 63 had no flow, while channels on the second
2021 manifold were still reading around 30 In/h. ELMB +
motherboard replacement had no effect.

15 Mar Elog 3994 Rack 66 output Ch1 Rack 66 output Ch1 had the wrong flowcell number
2022 defined in the DB configuration file. The DB file was
updated and Webmas was reloaded; the reading
became correct.

21Jul2022 | Elog4310 Rack 64 Ch12 Flowcell reading drifted slowly over about 10 days from
90 ln/h to 75 In/h while other rack parameters were
stable. This suggested a flowcell readout issue.

26 Jul 2022 | Elog 4322 Rack 64 Ch12 Input and output flowcells of Rack 64 Ch12 were
replaced. Readout and gas-loss rate became
reasonable, around -2.8%.

2.2 What the pre-2025 data changes in the interpretation

e Abnormalloss is not automatically a real leak. The 2021 notes already show negative losses, negative flow and noisy channels in several racks.

o DB/configuration can fully create a false problem. Rack 66 output Ch1 was corrected in 2022 by updating the DB file and reloading Webmas.

o Flowcell drift can be a real readout/flowcell issue. Rack 64 Ch12 drifted from 90 to 75 In/h and was fixed by replacing input and output flowcells.

e Electronics replacement is not always sufficient. Rack 63 had no flow while the second manifold still read around 30 In/h, and ELMB+motherboard replacement had no
effect.

3. Chronological timeline of interventions

3.1 2023/2024 background immediately before the 2025 campaign

Reference Rack / channel Intervention / issue Interpretation

08 Dec 2023 | Elog 5435 Rack 62, flowcells 15-28 Second ELMB channels stopped reading since 22/11 and Shows Rack 62 had earlier
went to 0 In/h for input and output. Reset from GCS restored | ELMB/readout/network-type history. Spikes
readout. Spikes still appeared even with no flowcell reading. | may be related to Webmas-Schneider
communication rather than ELMB operation.
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Reference

Rack / channel

Intervention / issue

Interpretation

21 Aug 2024 | Elog 5984 Rack 63 and Rack 67 Pressure and flow regulation. Increasing the physical flow Key 2024 baseline for the later high-flow
caused some channels to show decreasing flow readings. recalibration campaign. Calibration range was
Non-monotonic calibration was suspected around some flow | not adequate for real operating flows.
values.

22 Aug 2024 | Elog 5987 Rack 67 Ch1 and Ch20 Cavern check of bubblers; Ch20 screw closed by 1/8 and Confirms that bad calibration could make input
Ch1 screw opened by 1/8. Ch20 input flow increased readout behave opposite to the physical
because of bad calibration, while output decreased as adjustment.
expected.

23 Aug 2024 | Elog 5989 Racks 63 and 67 Calibration parameters were updated using raw calibration Flow and leak-rate plots reportedly improved

data plus additional artificial points to improve higher-flow
accuracy.

after calibration update.

3.2 2025/2026 intervention timeline

Reference Rack / channel Intervention / issue Result / interpretation
14 Jan 2025 | Jira GASSYSTEMS- Rack 63 Rack 63 flowcells calibrated and ready for installation. Preparation for Rack 63
343 recalibration/replacement.
15Jan 2025 | Elog 6301 Rack 63 40 flowcells replaced. Webmas parameters were Intervention initially unsuccessful;
Jira GASSYSTEMS- updated, but Webmas did not read the rack correctly and | Webmas/calibration upload issue.
343 only Rack 61 appeared to read.
16 Jan 2025 | Elog 6303 Rack 63 Rack 63 recalibration completed. Webmas only started Important lesson: file upload method/size can
Jira GASSYSTEMS- reading correctly after uploading the conf_sys file from affect Webmas behaviour.
343 Windows; the correct file size was 7200 bytes. Total Rack
- 63 input flow changed from 670 to 620 L/h and output
from 640 to 580 L/h.
22 Jan 2025 | Jira GASSYSTEMS- Rack 67 Ch19 Rack 67 recalibrated. Only problematic channel remained | Ch19 became the main Rack 67 follow-up.
343 Ch19, showing about -30% leak rate; possible electrical
Elomealsit] connection or ELMB hardware issue suspected.
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Reference

Rack / channel

Intervention / issue

Result / interpretation

Leak rate improved from about -25% to about -

05 Feb Elog 6332 Rack 67 Ch19 The two flowcells of Rack 67 Ch19 were recalibrated.
2025 8%; strong improvement, but not completely
zero.
24 Apr 2025 | Jira GASSYSTEMS- Rack 62 Ch8 output; Rack 63 Rack 62 Ch8 output reading missing due to duplicate Shows duplicate barcode/configuration issue
343 Ch4 output flowcell issue. Temporary manually corrected calibration | and Rack 63 Ch4 instability before the
file proposed. Rack 63 Ch4 output showed flow jumps; December 2025 replacement.
replacement suggested when cavern access was
available.
26 Jun 2025 | Jira GASSYSTEMS- ATLAS TGC + CMS systems Duplicate barcode campaign update. 19 flowcells Confirms the duplicate/wrong barcode
343 remained to replace in ATLAS TGC and CMS campaign was still active in mid-2025.
CSC/DT/GEM.
16 Dec Elog 6929 Rack 66 Ch12 envelope; Rack | Wrong-barcode flowcells were replaced for TGC. These racks/channels must be treated as
2025 Elog 6945 62 Ch1 and Ch8 envelope; changed compared with pre-2025.
Rack 61 Ch2 and Ch6 envelope DB/barcode/calibration consistency must be
verified.
17 Dec Elog 6930 Rack 63 AlL 40 flowcells on distribution Rack 63 were replaced with | Major configuration change. Rack 63 after this
2025 Jira GASSYSTEMS- new flowcells calibrated up to 180 L/h. Rack was off for intervention is not equivalent to the pre-2025
343 about two hours. configuration.
14 Jan 2026 | Elog 6977 Rack 63 envelope Ch3 and Ch4 | Possible gas loss on Rack 63 envelope Ch3 and Ch4. Needs separation between real leak,
Increase appeared around 16 Dec 2025 at 07:30. Initial YETS/cavern activity, and
distribution-rack check did not show anything obvious at | configuration/readout issue.
the start of the piping.
27 Jan 2026 | Elog 7038 Rack 62 envelope Ch8 and Ch1 | Ch8 output flowcell was replaced with the previously Both channels still gave faulty readings; next
Jira GASSYSTEMS- installed unit; Ch1 electrical connection was checked. hypothesis moved toward electronics.
858
12 Feb Elog 7092 Rack 62 Motherboard + ELMB were replaced. After the change, all | Ch8 likely measurement/electronics related.
2026 channel flows changed. Ch8 seemed fixed, but Ch1 Ch1 remained unresolved.

Jira GASSYSTEMS-
858

remained fully wrong.
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Date Reference Rack / channel Intervention / issue Result / interpretation

13 Feb Elog 7093 Rack 62 Ch1 Ch1 was bypassed. With the bypass in place, the output Strong evidence that flowcell/electronics are
2026 Jira GASSYSTEMS- flowcell reading became correct. Connectors and quick working and the remaining issue is likely a real
858 connector gasket looked fine during inspection. envelope-side leak/channel problem.
25 Feb Elog 7132 Rack 63 One ELMB and one motherboard+ELMB combination Critical open configuration issue: confirm
2026 Jira GASSYSTEMS- were exchanged. Physical ELMB node IDs did not match node-ID correlation, cable routing to
902 the DB/Webmas expectation: DB expected Pos1 1D4, manifolds, and whether DB or hardware must
Pos21D19, envelope ID13; rack showed Pos1 ID4 and be corrected.
Rack 63 Webmas Pos2 ID13, with envelope not checked but suspected
conf_sys ID19.

4. Current configuration compared with before 2025

Confirmed configuration changes: Based on the provided notes, Rack 63 has the largest confirmed change because all 40 flowcells were replaced and calibrated for higher flow.
Rack 62, Rack 61 and Rack 66 also changed where wrong-barcode flowcells were replaced. Rack 67 has changed calibration parameters for Ch19. Rack 64 is included as historical
reference because it had a successful pre-2025 replacement case.

Changed or relevant What changed

channel(s)

Rack 61 Envelope Ch2 and Ch6 Wrong-barcode flowcells replaced on 16 Dec 2025. Elog
6929 Elog 6945

Rack 62 Envelope Ch1 and Ch8; Rack 62 | Wrong-barcode flowcells replaced on 16 Dec 2025. Ch8
electronics changed again on 27 Jan 2026 Elog 7038.
Motherboard+ELMB replaced on 12 Feb 2026 Elog 7092.

Rack 63 | All 40 distribution flowcells; 40 flowcells replaced/recalibrated in Jan 2025 Elog 6301
supply/envelope ELMB

and all 40 replaced again on 17 Dec 2025 Elog 6930
mapping under question

with flowcells calibrated up to 180 L/h. ELMB/node-ID
mismatch found on 25 Feb 2026 Elog 7132.

Rack 64 Historical Ch12 Input and output Ch12 flowcells were replaced in July
2022 after drift. No 2025 change listed after that
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Changed or relevant What changed

channel(s)
Rack 66 Envelope Ch12; historical Envelope Ch12 wrong-barcode flowcell replaced on 16
output Ch1 Dec 2025. In 2022, Rack 66 output Ch1 was corrected by

DB/Webmas update.

Rack 67 Ch19 Ch19 flowcells recalibrated on 05 Feb 2025.

5. Problematic channels and improvement

5.1 Problematic channel summary

Channel Problem observed Touched during 2025/2026? Improvement /
worsening
Rack 67 | Ch19 Negative leak rate around -25% to - Yes: recalibrated Jan/Feb 2025. Improved to about -8%.
30%.

Rack 62 | Envelope Ch8 output | Outputreadingtoo high: about 11 L/h | Yes: wrong-barcode replacement | Improved after
for 5 L/h input. Dec 2025 Elog 6929 Elog 6945; electronics
flowcell intervention Jan 2026 replacement.
Elog 7038; motherboard+ELMB
Feb 2026 Elog 7092.

Rack 62 | Envelope Ch1 output | Wrong/noisy reading after Yes: wrong-barcode replacement | Notimproved by
replacement and connector check. Dec 2025; connector check Jan electronics. Bypass
Still wrong after electronics 2026; electronics Feb 2026; made flowcell reading
replacement. bypass Feb 2026. correct Elog 7093.

Rack 63 | Envelope Ch3 and Ch4 | Possible gas loss starting around 16 Rack 63 was heavily touched: all
Dec 2025 at 07:30. Elog 6977 flowcells replaced Dec 2025 Elog
6930; ELMB/node mismatch
found Feb 2026 Elog 7132.

Rack 63 | Ch4 output CO2 Jumps in flow reported in Apr 2025. Yes: Rack 63
envelope replaced/recalibrated in 2025 and
again Dec 2025.
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Rack Channel

Problem observed

Touched during 2025/20267?

Should be considered
touched/replaced, but current
status is not fully confirmed
because Rack 63 later showed
possible DB/Webmas/ELMB
node-ID mismatch.

Improvement /
worsening

output flow.

remained. 24/08/2021

Rack 66 | Historical output Ch1 | Negative output flow / wrong reading Pre-2025: DB configuration Reading became correct

before 2022 fix. corrected and Webmas reloaded | after DB file update.
in 2022.

Rack 64 | Historical Ch12 Slow drift from 90 to 75 In/h over ~10 Pre-2025: input and output Gas-loss rate became

days. flowcells replaced in 2022. reasonable around -
2.8%.
Rack 65 | Historical Ch3remained -37.4%; Ch7 high Pre-2025: motherboard+ELMB No stated problem after
Ch3/Ch7/Ch9 output noise; Ch9 about -200 In/h changed but some problems

2025

5.2 Comparison with 2024 / pre-intervention behaviour

Channel

2024 / pre-2025 background

2025 problematic state

After intervention

Rack 67 Ch19

2024 Rack 67 had high-flow calibration
concerns and non-monotonic behaviour
during flow regulation.

Early 2025: about -25% to -30%
leak rate.

After 05 Feb 2025 recalibration:
about -8%.

Rack 62 Ch8

Rack 62 had earlier readout/ELMB history in
2023; no complete 2024 gas-loss baseline in
notes.

After Dec 2025 replacement:
output high, approx. 11 L/h for 5
L/hinput.

After Feb 2026 electronics
replacement: Ch8 appeared
correct.

Rack 62 Ch1

No complete 2024 gas-loss baseline in notes;
Rack 62 has historical readout issues.

After Dec 2025 replacement: Ch1
remained wrong/noisy.

After electronics replacement:
still wrong; after bypass:
reading correct.




Channel

2024 / pre-2025 background

2025 problematic state

After intervention

Rack 63 Ch3/Ch4

Rack 63 had historical

measurement/configuration signs: 2021 no
flow but second manifold still read ~30 ln/h;
2024 high-flow calibration issue.

Possible gas loss appeared around

16 Dec 2025.

Feb 2026: node-ID mismatch
found; no complete corrected
trend yet.

Rack 63 Ch4
output

2024/2025 context shows Rack 63 calibration
sensitivity.

Apr 2025: flow jumps observed.

ALl 40 flowcells in Rack 63 were
replaced in Dec 2025 with new
flowcells calibrated up to 180
L/h. So Ch4 output should be
included in that full
replacement also need Node ID
check

Rack 66 Ch1
historical

2021: negative output flow / wrong reading.

2022: wrong flowcell number
found in DB config.

After DB update and Webmas
reload: reading correct.

Rack 64 Ch12
historical

2022: drift from 90 to 75 In/h over ~10 days.

Before replacement: suspected
flowcell readout issue.

After replacement: gas-loss rate
reasonable at -2.8%.

5.3 Channel-by-channel final notes

Rack 67 Ch19

e Problem: strong negative leak rate around -25% to -30%.
e Intervention: two flowcells of Rack 67 Ch19 were recalibrated on 05 Feb 2025.
e Result: leak rate improved to about -8%.

e Conclusion: clearimprovement. The original problem was likely connected to calibration, electrical connection or readout behaviour rather than a confirmed real leak.

Rack 62 envelope Ch8

e Problem: output reading was too high, approximately 11 L/h output for 5 L/h input.
e Interventions: wrong-barcode replacement in Dec 2025, flowcell intervention in Jan 2026, and motherboard+ELMB replacement in Feb 2026.
e Result: Ch8 appeared correct after the electronics replacement.

e Conclusion: improved. The problem was probably linked to readout, electronics, barcode/configuration or mapping rather than a confirmed real leak.

Rack 62 envelope Ch1l

e Problem: Ch1 remained wrong/noisy after flowcell replacement, connector check and electronics replacement.

e Critical test: when Ch1 was bypassed, the output flowcell reading became correct.
e Conclusion: Ch1 is the strongest real-leak/channel-side candidate. The flowcell and electronics appear to work; the remaining problem is likely on the envelope line/channel
side.



Rack 63 envelope Ch3 and Ch4

Problem: possible gas loss reported, with the increase apparently starting around 16 Dec 2025 at 07:30.
Context: Rack 63 had complete flowcell replacement and later an ELMB/node-ID mismatch was found.
Conclusion: do not classify this as a real leak until DB/Webmas/ELMB node IDs and manifold cable routing are checked.

Rack 66 output Chl and Rack 64 Ch12 as historical examples

Rack 66 output Ch1 is a historical example where the problem was fixed by DB configuration and Webmas reload, not by gas hardware replacement.
Rack 64 Ch12 is a historical example where flowcell readout drift was solved by replacing input and output flowcells, after which gas loss became reasonable at about -2.8%.

6. Final summary

The pre-2025 notes show that ATLAS TGC flowcell abnormalities are not new. Already in 2021-2022 there were negative losses, noisy channels, DB configuration errors,
readout drift and cases where electronics replacement did not solve the issue.

The most important historical lesson is Rack 66 output Ch1: a wrong flowcell number in the DB configuration caused the problem, and the reading became correct after DB
update and Webmas reload. This means current extreme gas losses must not be interpreted as real leaks before DB/Webmas/barcode checks are complete.

Rack 63 is the largest current configuration risk. All 40 flowcells were replaced and calibrated for high-flow operation, and later an ELMB node-ID mismatch was found.
Therefore Rack 63 Ch3/Ch4 gas-loss values need configuration and cabling verification before being classified as real gas loss.

Rack 67 Ch19 improved after recalibration, from about -25%/-30% leak rate to about -8%. This is a clear improvement and suggests the main problem was calibration/readout-
related.

Rack 62 Ch8 improved after motherboard+ELMB replacement, so it was likely related to electronics/readout/configuration. Rack 62 Ch1 did not improve after electronics
replacement, but the bypass test made the flowcell reading correct; therefore Rack 62 Ch1 is currently the strongest candidate for a real envelope-side leak.

Appendix A. Source register with clickable links

Reference Subject Clickable link
Elog 3499 2021 TGC restart, flow adjustments and ELMB/motherboard replacement Elog 3499 link
Elog 3994 Rack 66 output Ch1 wrong flowcell number in DB fixed by Webmas reload Elog 3994 link
Elog 4310 Monitoring of Rack 64 Ch12 flowcell drift Elog 4310 link
Elog 4322 Rack 64 Ch12 input/output flowcells replaced; gas loss reasonable Elog 4322 link
Elog 5435 Rack 62 second ELMB readout issue Elog 5435 link
Elog 5984 Rack 63/67 flow-pressure regulation and non-monotonic calibration concern Elog 5984 link
Elog 5987 Rack 67 Ch1/Ch20 cavern check and screw adjustment Elog 5987 link
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Reference

Elog 5989

Subject

Update of flowcell calibration parameters in Rack 63 and Rack 67

Clickable link

Elog 5989 link

Jira GASSYSTEMS-343

TGC flowcells recalibration tracking

Jira GASSYSTEMS-343 link

Elog 6301 Rack 63 flowcell replacement/recalibration in progress Elog 6301 link
Elog 6303 Rack 63 recalibration completed; Webmas file upload issue solved Elog 6303 link
Elog 6332 Rack 67 Ch19 recalibration Elog 6332 link
Elog 6929 Wrong barcode flowcells replaced Elog 6929 link
Elog 6930 Rack 63 all 40 flowcells replaced for high-flow tests Elog 6930 link
Elog 6977 Possible gas loss in Rack 63 envelope Ch3/Ch4 Elog 6977 link
Elog 7038 Envelope Rack 62 flowcell replacement/check Elog 7038 link
Elog 7092 Rack 62 electronics replacement Elog 7092 link
Elog 7093 Rack 62 Ch1 bypass Elog 7093 link
Elog 7132 Rack 63 ELMB and motherboard+ELMB change; node-ID mismatch Elog 7132 link

Jira GASSYSTEMS-612

ATLAS TGC flow difference related ticket

Jira GASSYSTEMS-612 link

Jira GASSYSTEMS-858

Rack 62 related flowcell/electronics follow-up

Jira GASSYSTEMS-858 link

Jira GASSYSTEMS-902

Rack 63 DB/node/configuration follow-up

Jira GASSYSTEMS-902 link
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