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Reason for tank opening 
Tank opening #137A was a scheduled opening for three primary reasons: 

• Installation of new drive and control system for the 14UD maintenance platform 
• Troubleshooting the issue with Unit 19 that required it to be shorted in order to continue 

operation 
• Desired maintenance, including full inspection of GVM, HV feedthroughs, three new 

chains and more. 

Tank opening #137B was an unscheduled opening to fix a SF6 leak through a low energy shaft 
motor feedthrough that was detected through routine testing during tank gas up at the 
conclusion of TO #137A. 

Platform work 
Over a roughly 18-month period a new drive and control system has been designed and built 
which will provide a significant improvement in 14UD servicing capability.  The original single-
speed winch had no fine positional control capability nor safety redundancy.  The new system 
provides the following main improvements; 

• Variable-speed with soft-start/stop (vs single speed with harsh start/stop). 
• Direct-drive multi-turn winch drum (vs friction drive). 
• Servo motor control and positional encoding to <1mm. 
• Dual-motor/brake units for redundancy (motors can also hold platform at zero speed 

without brakes). 
• UPS to allow staff to evacuate tank in the event of a power interruption or building fire. 
• Increased platform load rating from 500 to 1000kg. 
• SIL3 / PLe safety rating of all components. 
• Analysis of all platform/counterweight components to modern standards to allow 

design registration of the entire system (subject to enhancements). 

Installation by the contractors JH Tester Automation Pty Ltd (JHT) was originally intended to 
start with mechanical work on 27/10/25 however a month or two beforehand we were informed 
that the mechanical team would not be available until 17/11/25.  JHT accommodated us as best 
they could and arranged for any installation that could take place independently of the 
mechanicals to be done before that date.  As the 14UD was desperate for a break we elected to 
stick to the original opening date and use the time for other tasks around the facility. 

Summary of work 

Tank opening #137A 

24/10/25 Friday (RSPhys Founders Day) 

• The SF6 was pumped from the 14UD into the storage vessel. 
• The porthole doors were opened and the fresh air ventilation system turned on. 

Note that this is a non-standard entry since the platform will not be deployed until the new 
winch is operating, hence although portholes were opened and the tank was being ventilated, 
formal entry did not occur until 20/11. 
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3/11/2025 Monday – 5/11/2025 Wednesday 

JH Tester (JHT) preparatory work.  JHT Cablers Josh and Whyatt working in and around the tower 
deploying all the cabling for the new platform system. Tray and cabling installed from main 
cable riser through to the position of the new Main Control Cabinet at L2, also conduit & cabling 
to winch position and locations of new control boxes at Levels 1, 2, 4 and 4.5.  Installation of new 
sensors and cabling on the light beam frame 
Support work by HIAF staff fitting new Corona Needle Switch, Platform Controller Box, Level 
4.5 control box mounting bracket etc.  Redundant cabling and control systems of old winch 
removed by JHT. 

Very happy with the quality of the work thus far, site was left in a perfect condition and minimal 
concrete dust was created during work. 

 
Figure 1 - Old winch with new cabling being installed 

17/11/2025 Monday 

JHT Mechanical Installation week.  Team of Stephen Borg (JHT Engineer), Chris Clegg (winch 
mechanical designer), Josh (cabler), Gary & Cam (mechanical) arrive and get to work.  Old winch 
was removed and found to be using only one fixture into the concrete slab, in addition to the 
brackets retained on the wall.  New winch base positioned and eight new Chemset anchors 
installed. 

18/11/2025 Tuesday 

Old winch removed over the South wall 14UD leg by fitting four new wall anchors and crabbing 
along the wall on a dolly and transitioning between chain blocks – remember that method!  Pull 
testing performed on new winch anchors and new winch lifted over leg and set into position via 
long chain and chain block from new anchors set into wall at Level 4.5.  Ivan (JHT Software guru) 
arrives. 
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Figure 2 - New winch in position 

19/11/2025 Wednesday 

Mostly wiring and getting the PLC cabinet up and running.  Complication trying to reset non-
essential power, have to really force the contactor reset!  Platform deployment delayed to 
tomorrow morning, still resolving various wiring, encoder and PLC conundrums. 



 

The Australian National University 7 
TEQSA Provider ID: PRV12002 (Australian University) | CRICOS Provider Code: 00120C 

 
Figure 3 - New Platform Main Control Cabinet 
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Figure 4 - Main Control Cabinet and UPS at N-E Corner of Level 2 

20/11/2025 Thursday 

Winch had to be lifted back up and turned 180deg as the helixes on the drum were running the 
wrong way. Once resolved, the new drive cables and spring units were fitted and platform finally 
deployed. 

Gas testing and confined spaces entry permit completed at Levels 4 and 2.  Platform had its 
centring wheels lowered and it was run down to Level 2 but no other setup performed until it is 
more complete.  JHT still ironing out encoder issues. 

New Level 4.75 multi-pulley block was a last-minute inclusion due to the original one not 
meeting modern standards for the revised 1000kg rating of the certification process.  JHT 
managed to design, certify and manufacture the new block within 14 days.   Installation requires 
de-tensioning the four main platform support cables, hence independently supporting both the 
counterweight and platform (each ~1750kg).  New anchors fitted to the wall at L4.75 were ready 
to support the counterweight but supporting the platform proved problematic within the limited 
time frame.  This work has been delayed until the end of this tank opening or prior to the next.  
We have an interim approval to use the platform at the original rating of 500kg. 

21/11/2025 Friday 

Load testing at 500kg completed and site cleanup for the completion of the mechanical team. 
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Figure 5 - Load Testing to 500kg 

24/11/2025 Monday – 28/11/2025 Friday 

JHT finishing off software development, cabling and minor mechanical items of the platform 
system. 

 
Figure 6 - New In-Tank Control Pendant 
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Figure 7 - One of the three external controllers 

1/12/2025 Monday – 5/12/2025 Friday 

Working through WHS matters and new SWP’s related to the new system.  Also working 
remotely with JHT on final software issues and matters allowing an official interim sign-off of 
the system. 

8/12/2025 Monday – 9/12/2025 Tuesday 

JHT back on site with Ivan and Stephen Borg to do final software enhancements and 
acceptance testing. 
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Figure 8 – An easier entry/exit method for the tank-floor is being developed 

10/12/25 Wednesday (Start of official Tank Opening) 

• Much of the morning was spent troubleshooting the new ethernet connection to the 
platform through JB2.  Turns out, your DHCP server can’t have two entries for the same 
devices.  It gets confused, as did we. 

• High voltage tests were completed, with some sections requiring investigation: 
o U1 T2 slightly under nominal resistance (3.75GΩ vs. 3.83GΩ) 
o U10 T2 slightly under nominal resistance (3.76GΩ vs. 3.83GΩ) 
o U19 T1 open circuit (a resistor connector has blown off the end, with the spark 

gap sitting on U20) 
o U26 T1 maybe has a slightly lower resistance (3.82GΩ vs. 3.85GΩ) 

11/12/25 Thursday 

• Column wipe down with RBS solution.  Starting pH of solution was ~9 and at the end of 
the terminal was about 8.  Used a new bucket for units 15-28 and at the end, Ph was 
about 7.5.  There was no reaction from the HF or SO2 gas detector, nor the H2S on the 
four-gas detector when worn on the chest during the process. 

• Mechanicals test.  Chains are OK and not too many sounds coming from idlers.  Roughly 
30s spin down for chains 1 and 3 and 40s for chain 2.  All chains are being replaced this 
opening. 

• High energy shaft might have issues in unit 27.  There is a faint rattle form somewhere 
that is hard to track. 
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• Low energy shaft might have issues in unit 4 bottom and most definitely has issues in 
unit 6 bottom, where there is a huge runout with powdery residue from the Perspex 
wearing away.  In fact, the entire low energy shaft is a bit noisy and should be checked 
from top to bottom. 

12/12/25 Friday 

• Shaft in unit 6 was removed, nuts were dropped and found 
• South west CPO removed from inside of the tank to allow flange to be removed for the 

outside so that the seal can be checked. 
• Removed both charging and suppressor feedthrus to inspect after sparking issues 

during beam time.  The nylon insulator has some marks but on first inspection are 
probably just blackened grease.  Some spark marks on the spark gap, but expected.  No 
other damage is obvious. 

• Early finish to prepare for the NPAA end of year party.  Can’t miss Santa’s arrival! 

15/12/25 Monday 

• Assembled new chain (they each shipped in three pieces) and hung in the stairwell to 
untwist.  We are using screw connections at this point as the hardened rivets used in 
recent chains prove to be near-impossible to drill out inside the tank.  Sections can be 
removed from the tank and shortened in the workshop. 

• Removed south-west CPO electrode flange from tank.  Thankfully, it is a simple o-ring 
seal. 

• Removed entire corona needle rod assembly from tank flange to donut to service.  It’s on 
the bench (in workshop).  This created some excitement and students flocked from 
everywhere to learn that the needles are really just that, sewing needles. Tank flange 
has two back up rings.  Likely we will just change the o-ring and leave the corona needle 
o-rings as is.  These were changed two tank openings ago. 

• Charging system feed throughs cleaned up with some soapy water and scotchbrite.  No 
signs of physical damage.  Edges of spark gaps were polished to remove spark marks.  
Can be reinstalled with new o-rings. 

16/12/25 Tuesday 

• Casting covers removed in preparation of terminal opening. 
• Opened terminal using new platform drive system and new terminal opening manual.  

Set positions might need a little adjustment, but otherwise the system was a pleasure to 
use.  Terminal opening took 45 minutes with three crew, which is a huge improvement. 

• Chain motor leg clearances were: 
o Chain 1: 32mm  (!) 
o Chain 2: 50mm 
o Chain 3: 60mm 

• Prepared for installation of new Chain #1 by de-ringing units 25 and 26.  Old chain #1 
was to be kept as a spare but it seems very stretched with a few rivets that seem ready 
to pull out.   

• New Chain #1 (1P) installed by breaking old chain and connecting chains and pulling the 
new one through.  A sample section was cut off old chain #1 (1O) and the rest will be 
disposed of. 

• Joined three sections of the new Chain #2 (edit: actually now Chain #3 – see below), 
wound onto drum and hung in the stairwell.  This one does seem to have some twist, 
we’ll see what it’s like in the morning. 
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17/12/25 Wednesday 

• Rolled up the new chain and installed into the machine.  Note that this chain went in as 
Chain #3 (3Q) as the old chain had an easy screw connection to split. 

• The support blocks were removed from the newly installed Chain #1 and Chain #3 and 
the leg lengths measured: 

o Chain 1: 42mm 
o Chain 3: 35mm 

• Charging system HV feedthrus reinstalled.  Attempted to apply charge to test to 7-8kV 
but remembered Chain #2 tension is removed so that’s probably why both power 
supplies went straight to 750µA (dead short?).  Will wait until tomorrow when new chain 
is installed and tension added. 

• New Chain #2 assembled and hung.  There is some evidence of damage to the plating on 
a single pellet near one end.  It has been marked and photo taken. 

• Existing Chain #2 has no screwed links, so we are testing the drilling jig to break the 
chain. 

18/12/25 Thursday 

• Installed new Chain #2 (2O) 
• Reinstated tension on chains and rechecked leg clearances. New chains #1 and #3 have 

definitely stretched.  
o Chain 1: 25mm 
o Chain 2: 50mm 
o Chain 3: 18mm 

• Checked inductor clearances at drive side.  There are no egregious shorts, but they will 
definitely need adjustment. 

• Short from HV charging system test yesterday was likely due to distribution wires form 
Chain #2 and Chain #3 touching since tension was taken off Chain #2. It’s OK now, but 
should consider rerouting since they are unnecessarily close. 

• Evidence of spark damage on charging system standoffs in the bottom of the tank.  
These should be removed, inspected and cleaned. 

• Tested HV charging system and had a dead short only on the positive supply.  
Disconnected both wires from the mushrooms in the bottom of tank to test just the 
feedthrus, both go up to 8kV without issue.  Problem is from that point on. 

• Removing both double ended charging system spark gaps for repair/inspection.  The 
spark gaps needed a clean, the nylon insulators were fine. 

• Checked single ended charging system spark gaps and they were OK 
• CPO flange was skimmed on the front side to bring the o-ring groove dimensions into 

line with AS 2842.  Flange was then reinstalled onto tank.  CPO electrode on inside 
should be reinstalled. 

• Retested HV charging system after reassembling spark gaps etc. and had a dead short 
at 6kV on both supplies. Not sure what is going on.  Will attack once chain lengths are 
sorted out. 

19/12/25 Friday 

• Reinstalled south-west CPO electrode.  CPO is bottomed out on mounting stud and 
clearance to tank wall measured at the top and bottom is 22mm and 21mm respectively. 

• Had another look at possible bearing issues in units 4 and 27.  Someone with a better 
ear needs to get in and check. 

• Spun the chains by hand for a bit.  Rechecked chain leg clearances. Still stretching:  
o Chain 1: 18mm 
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o Chain 2: 38mm 
o Chain 3: 10mm 

• Although it somehow isn’t in the last tank opening report, we did refill the N2 gas 
stripper bottle in the terminal during TO #136 to 0.5barg.  We should measure current 
pressure, but unlikely to need a top up. 

• Ran HE shafts and sounds like Unit 27 (i.e. bottom bearing) is noisy.  Removing bearing 
for service.  Unit 26 bearing also needs looking at. 

• Bottom of Unit 20 also has a potential noisy bearing.  Likely needs to be removed. 

22/12/25 Monday 

• Checked leg clearances for chains: 
o Chain 1: 18mm 
o Chain 2: 38mm 
o Chain 3: 10mm 

• Today we are shortening chains.  Sections of chain that are connected by screwed pins 
are removed from the tank and riveted pins are drilled out in the workshop using the jig 
and the pedestal drill.  Set depth of the drill was 2mm below contact point and this 
worked well. 

• Chain #1 had 6 links removed 
• Chain #2 also had 6 links removed, however, two riveted pins were removed so that the 

pellet that had the defect (shown below) could be removed. 

 
Figure 9 Pellet defect on Chian #2 that on a link that was removed to shorten the chain 

• Chain #3 also had 6 links removed 
• Checked leg clearances for chains after pellet removal: 

o Chain 1: 119mm 
o Chain 2: 154mm 
o Chain 3: 112mm 

• Measured the distance across 3 pellets/4 links for each chain using vernier: 
o Chain 1: 116.4mm 
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o Chain 2: 116.1mm 
o Chain 3: 116.4mm 

• Looking at condition of rubber on drive wheels.  Chain #1 wheel is in the best condition, 
Chain #3 is OK but Chain #2 is a bit pitted. 

• Unit 6 shaft reinstalled. 
• Reinstallation of corona needle assembly begun.  The stand was found to be a little 

misaligned.  This will be corrected. 
• Drops of chain oil were added via syringe to each chain manually at each chain wheel 

while the chains were spun by hand. 
• Chains were run for approximately 40 minutes (15:50-16:30).  Will check leg clearances 

and spacing in the morning. 

23/12/25 Tuesday 

• Reinstalled corona needle assembly complete.  Checked tension on needle mushroom 
by feeling play on the inside of the tank after releasing the nylon screws.  It’s all good 
and job complete.  Note that the entire stand was realigned a bit so the insertion goes in 
a less of an angle.  Not likely to change electrical operation, but puts less wear on o-
rings and bushings. 

• Checked radiation levels in terminal at normal marks.  No levels above background 
detected. 

• Checked leg clearances for chains after running chains for 40 minutes: 
o Chain 1: 84mm 
o Chain 2: 120mm 
o Chain 3: 78mm 

• Entered bottom of tank and did a quick clean of inductors and checked spacings.  Some 
lateral adjustment of Chain #2 inductors was required.  There is a cracked Teflon spacer 
on the bearing mount of the Chain #3 motor.  Not sure what impact this has. 

• Jumped in to double check other suspicious bearings.  Unit 20 bearing was found to be 
rattling and it was installed in 2003, so it’s had a good run.  It could vote and drink 
anywhere in the world.  Bearing assembly removed for repair. 

• All three chains run over lunch, stating at 12:50pm and stopping at 2:05pm (1hr 15 mins) 
• Checked leg clearances for chains after running: 

o Chain 1: 73mm 
o Chain 2: 110mm 
o Chain 3: 67mm 

• Charging system testing as per tank exit procedure, single spark at 7.5kV, multiple 
sparks at 8kV.  This classifies as a pass and will call the issue closed.  Charging system 
will be re-tested when closing as per usual. 

• Unit 27 bearing reinstalled and shafts above and below clocked and locked. 
• Chasing other possible bearing issues in the high-energy end but not obvious enough to 

deal with this tank opening.  Also, beware the “notchy” feeling that is due to the Unit 19 
bearing mounted generator. 

24/12/25 Wednesday 

• Santa’s on his way maybe with some spare parts for the 14UD. 
• Checked leg clearances for chains (different person measuring: 

o Chain 1: 78mm 
o Chain 2: 115mm 
o Chain 3: 70mm 

• Unit 20 bearing reinstalled and shafts above and below clocked and locked. 
• Coupling to HE generator reinstated and shaft pulsed to check for gross problems 



 

The Australian National University 16 
TEQSA Provider ID: PRV12002 (Australian University) | CRICOS Provider Code: 00120C 

• Chains run from 11:30am to 1:00pm (1 hr 30 mins) 
• Checked leg clearances for chains after running (still stretching!): 

o Chain 1: 70mm 
o Chain 2: 106mm 
o Chain 3: 64mm 

• Stopping for Greg Lane’s traditional Christmas Eve Ploughman’s Lunch.  Need another 
reminder what the "Tomato Incident" was. 

• Merry Christmas, go home. 

5/1/26 Monday 

• We’re back!  Some of us anyway. 
• Checked N2 bottle in terminal.  0.4495 barg, down from 0.5 barg in the previous opening.  

Will not recharge this time around. 
• Checked leg clearances for cold chains: 

o Chain 1: 70mm 
o Chain 2: 110mm 
o Chain 3: 66mm 

It seems they have shortened slightly 
• Started chains at 10:15 and ran until 13:45, then chains were remeasured: 

o Chain 1: 58mm 
o Chain 2: 96mm 
o Chain 3: 52mm 

• Setup foil pumping system in terminal. 

6/1/26 Tuesday 

• Spent some time trying to get the HiCube 80 to work, in the end we changed to a 
different HiCube 80 and we were away. 

• The HE vacuum degraded from mid 10-8 to 10-6 Torr while venting the foil space. 
• Removed foils and vacuumed the catch tray around the Weisser valve. 
• Capped and pumped the foil space to restore the HE vacuum. 

7/1/26 Wednesday 

• Serviced (cleaned and changed o-rings) on HE shorting rod clutch.  It was decided not to 
service the LE clutch as it had been done in TO#134 in 2023 and has seen little to no 
usage. 

• Replaced U19 resistor that was causing the discontinuity issue.  Replaced the pair, as 
well as the pair below which were very dirty from the erosion above. 
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Figure 10 Damage in unit 19 

• Found the top linkage in the below deck section of U19 Post B had been blown off.  The 
attachment point needs replacing as it is damaged.  The missing screw from this was 
recovered just below. 

 
Figure 11 Yet more damage in unit 19 

• U19 T1 stringer attachment point was missing a rivet and was loose.  It was removed and 
a newer style attachment point was rivetted on.  It was noted that this post showed 
evidence of that stringer having come off before (sparking and erosion). 
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Figure 12 And yet more damage in unit 19 

• While working on U19, it was seen that there was a screw missing from U17 Post B 
(bottom).  The two other front screws were also loose.  It was thought that perhaps they 
had not been tightened last time the jack was installed.  The screw has not been found, 
but could be caught in the casting cover. 

 
Figure 13 Missing post screw 

 

8/1/26 Thursday 

• Fixed linkage in U19.  Replaced the damaged clamp and wire. 
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Figure 14 Unit 19 

• Retested U1 T2 due to a slightly lower resistance reading on the entry test.  Results 
were similar (2.7uA and 3.75GΩ on entry vs retest at 2.7uA and 3.78 GΩ) 

• Comprehensively tested every gap and resistor on post and tube for U1 T2 and found: 
o Gap 6 on the post showed a bit higher current than all other post gaps (717GΩ 

and 5.76nA vs. the typical of 1.7TΩ and 3.3nA). 
o Post Gap 8 Top resistor was 954MΩ 
o Post Gap 8 Bot resistor was 945MΩ 
o Post Gap 10 Bot resistor was 956MΩ 

• Replaced these three resistors with in-spec resistors at the higher end of the tolerance 
range.  Retested at 2.68uA and 3.81GΩ which is slightly better but not the same as 
others.  Not sure what else we can do here. 

• HE beamline (below ball valve - not HE end of 14UD) was vented for installation of the 
gauge shielding box, sublimer was valved off, did not notice what the power supply was 
reading.  Upon pumping the tube and opening to the sublimer it was noticed that the PS 
was reading 0A, testing showed open circuit at the second pellet which had been 
expected to last till mid-2026.  Investigations continue. 

 
Figure 15 - Shielded box for HE Manifold gauges 
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9/1/26 Friday 

• Retested U10 T2 due to a slightly lower resistance reading on the entry test.  Results 
were similar (2.71uA and 3.76GΩ on entry vs retest at 2.69uA and 3.79 GΩ) 

• Tested every resistor on post and tube (didn’t test ceramic this time) for U10 T2 and 
found: 

o Post Gap 10 Bot resistor was 951MΩ 
o Post Gap 13 Top resistor was 961MΩ 
o Tube Gap 2 Bot resistor was 283MΩ 
o Tube Gap 5 Top resistor was 287MΩ 

• Replaced these four resistors with in-spec.  Retested at 2.68uA and 3.81GΩ which is 
again slightly better but not the same as others.  Not sure if it’s worth checking the 
ceramics or not. 

• Retested U7 T4 (8 gapper).  Entry test was 3.66uA and 2.71GΩ, retest was 3.69uA and 
2.76GΩ.  Again, this has improved over the entry tests, but we didn’t do anything on this 
one, so perhaps the improvements are with time and not as a result of changing the 
resistors. 

• Tried to retest U26 T1, but this was complicated by the shorting strap.  With 
disconnecting some resistors and turning the voltage down to 5kV (instead of 10kV), we 
got 3.85GΩ.  This looks back to normal, but this will be confirmed on the exit tests. 

• First time we have to deal with sublimers since the departure of Justin so a bit of stuff to 
work out.  Found that cartridges (aka pellets) are NEC pn 2GA008110 and have 
requested a quote as we appear to have none.  One spare body in both air cooled and 
water cooled versions located but need cleaning. 

12/1/26 Monday 

• Mostly tasks external to the tank today.  Terminal Foil Changer repopulated with around 
50 new foils and prepared for installation. 

• Water-cooled Sublimer body has been wet blasted and although not back to bare metal, 
it is improved and apparently in line with those installed in recent times. 

13/1/2026 Tuesday 

• Opened HE ball valve which had been closed since the HE venting.  HE Manifold 
pressure ~2x10-7, sublimer is offline but multicup turbo and two ion pumps still going. 

• Foil changer chamber had been pumped on the hicube and opened to the tubes shortly 
after foil extraction. Closed Weisser valve, vented chamber to air and installed foil 
changer.  Pumped for an hour to base reading of Inficon of 2 millitorr.  Warmed chamber 
walls with heat gun for a while, pressure rose to 2.2millitorr then back to 2.  Opened 
Weisser valve, no pressure response worth mentioning in the LE or HE ends.  Capped WV 
and roughing port with fresh CF gasket. 

• Cable stockings for new platform service cable have arrived and were fitted, work well, 
now taking the weight after the bend which takes the strain off the bends over 
porthole/platform. Needs a better retainer rope or similar though. 

• LE cup testing: 295VDC on the suppressor.  Using controlroom pretty box, 900nA on the 
1microA setting and 10microA on that setting.  Some instability on 10microA noticed.  
900nA also on the Brookhaven. 

• Removed Hipace and other items from terminal with intention of running chains for a 
few hours into the evening but a noise was noted, low frequency grumbling/tapping sort 
of sound, isolated to chain 3.  Needs investigation.  Chain run cancelled. 
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14/1/2026 Wednesday 

• Bit of a quiet day in the tank with absences and test and tag going on etc.  Got in and 
powered up the terminal on mains and measured up for fitting the fortress locks (JHT 
platform system interlocks) to the terminal boxes. 

15/1/2026 Thursday 

• Joined by Andrew, Glenn, and Mike from ANSTO today.  We conducted a facility and 
tank tour. 

• Fitted the Fortress key locks to the terminal boxes.  The brackets attaching the latch to 
the frames are still to be done. 

• Investigated the chain #3 noise.  It sounds like a washing machine on the spin cycle.  We 
traversed the length of the chain but could not identify the origin of the noise.  It is more 
noticeable outside the tank.  With the chain turned off, the coupling was inspected and 
shows a bit more play than expected, so perhaps replacing the coupling might help. 

• Rechecking of the terminal cup showed an issue.  There was not current readback to the 
control room.  Testing was done and the issue was narrowed down to the amplifier box 
in the terminal box.  The box was removed and repaired on the bench. 

16/1/2026 Friday 

• Chain #3 coupling insert was replaced with a new one from the cupboards.  Ran the 
chains again and it seems to be a lot quieter now. 

  

 
Figure 16 Chain motor couple on chain motor #3 
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• Cleaned and closed U1-5 
• Log amplifier for terminal cup: inspection found a flyback diode on input relay had gone 

short. The diode was a small glass bead diode with identical orange markings on each 
end. It was not possible to determine the exact part. Probing the cable driving the relay 
identified polarity and a 1n4007 diode installed. The log amplifier was reinstalled and 
tested using the (grey) pretty box for +1uA, +10uA, +100uA, -1uA, -10uA, and -100uA. 
Around +/-1uA the reading were unstable. Greater magnitudes appeared stable. 

• Terminal cup pretty box measurements as read in Epics: 
 +ve -ve 
1uA 0.75 -0.84 
10uA 9.55 -9.93 
100uA 85.43 -91.23 

19/1/2026 Monday 

• Continued with clean and close.  U6-10 and U17-18 
• U7- found two bad ‘ball-end’ resistors.  Spares are not available at this time, so unit was 

left open 
• U9- Bottom stringer post connection was loose.  Re-squeezed rivets to tighten. 
• U10- Replaced loose ring screw on 7th ring (post C) 
• U17- Middle stringer post connection was loose.  Re-squeezed rivets to tighten. 
• Ran all chains 10:30 to 13:30 

20/1/2026 Tuesday 

• Worked on Fortress key installation in the shielded boxes in the terminal. 
• Checked the carbon brushes on the terminal wheels.  They are OK for now, but definitely 

need to keep an eye on them next opening. 
• Checked insultation between terminal chain wheels and column (with open brushes).  

Did this first with the “big” Mega at 1kV and values varied wildly: 
o Chain/Wheel 1: 281 MΩ 
o Chain/Wheel 2: 251 GΩ 
o Chain/Wheel 3: 6.5 GΩ 

This isn’t what we remembered to re-tested with the “small” yellow Mega that we 
usually use (which does 1kV/400MΩ) and each one read >400MΩ.  One day we’ll narrow 
down the reason for the large variation but for now there are too many variables. 

• Disconnected the mains from the terminal boxes, removed extension cable and un-
bypassed the Group 3 mid-section fiber. 

• Finalised installation of the terminal boxes Fortress keys and closed up terminal boxes. 
• Checked leg clearances for cold chains: 

o Chain 1: 54mm 
o Chain 2: 82mm 
o Chain 3: 45mm 

• Performed terminal tests in anticipation of closing terminal.  One IEC lead from a 
terminal lens power supply was loose which meant it was inoperative.  Oops.  Fixed and 
moved on. 

• Running chains overnight in the hope of chain stretch tapering off before final 
shortening. 

21/1/2026 Wednesday 

• Installed two new ‘ball-end’ leads in U7 (replacing faulty leads) and closed unit. 
• Checked leg clearances for cold chains: 
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o Chain 1: 40mm 
o Chain 2: 73mm 
o Chain 3: 37mm 

• Shortened all three chains 
o Chain 1: 117mm (3 links removed) 
o Chain 2: 138mm (2 links removed) 
o Chain 3: 110mm (3 links removed) 

• Test fit Mark’s unit shorting device design concept.  Looks good at this stage. 
• Checked operation of chains and tested charging system.  There was a worry that the 

high leg clearances meant there would be interference of inductors and charging 
system distribution wires.  Everything was OK. 

• Closed the terminal.  Now a simple three-person operation with the fine control afforded 
by the new platform drive system.  Thanks Steve! 

22/1/2026 Thursday 

• Fitted new resistors for testing into U16.  The top tube Caddock (blue), middle tube 
Ohmite (green), bottom tube Finechem (red). 

• Had some trouble with the gripping of the Finechem post resistors onto the post.  Will 
have to come up with a solution 

• Continued with clean and close, U11-16. 

23/1/2026 Friday 

• Not sure but likely continued with clean and close and finished all the way to unit 28.  A 
couple of damaged ball-end resistor leads were found 

26/1/2026 Monday 

• Public Holiday for Australia Day 

27/1/2026 Tuesday 

• Completed unit 16 resistor fitting by using the tube clamps in place of the post clamps 
on the Finechem resistors, which gave a better purchase on the spark gaps. 

• Cleans and reinstalled all casting covers. 
• Cleaned up terminal corona stain which, as it always does, looked like: 

 
Figure 17 Corona needle stain on terminal.  This is normal. 

• Removed unneeded tools and parts from platform. 
• Ball end resistors replaced 
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• Missing post rivet installed 
• Found an equipotential ring in unit 27 with a cracking screw mount (10th ring from the 

top, post A).  Working out the process to repair in place via a weld. 
• Decided on the best approach for the ring repair and prepared safety documentation for 

the operation. 

28/1/2026 Wednesday 

• Repaired ring screw mount. 
• Blow down of column 
• Checked chain leg clearances (static/running) 

o Chain 1: 118mm/76mm 
o Chain 2: 123mm/93mm 
o Chain 3: 96mm/68mm 

• Chains were left to run over lunch 
• Found a chain link nylon washer in the bottom of the tank.  From its appearance, it looks 

like it was the one that was drilled out when we broke apart chain 2.  Checked all three 
chains for missing washers (only on screwed links). 

• Performed 10kV HV tests on LE end. All OK. 

29/1/2026 Thursday 

• Performed 10kV HV tests on HE end. All OK. 
• Wiped down column 
• Unloaded most of platform and vacuumed platform. 
• And nothing else…so close to the end though. 

30/1/2026 Friday 

• Vacuumed under tank and removed under tank lights  
• Testing charging system and had to test each supply separately under “Engineering 

Mode” since the ball valve is shut at the moment.  Negative supply reached 8.0kV with a 
single “tick” spark and then nothing up to 8.3kV.  Positive supply had continuous 
breakdown at 8.1kV.  This is a great number but noting that we are in a bit of a heatwave 
and the forecast temperature today is 40°C and there is no cooling in the tower at the 
moment. 

Table 1 Chain Charging tests (charging currents in µA) 

 
Charging 
Voltage 

(kV) 
2 4 6 7 8 

Chain       

1  4.8 9.4 13.9 16 

BD 2  2.9 7.4 11.5 15 

3  5.2 11.4 16.0 18 

Note that the EPICS qegui strip chart is good enough to pick up ticks in the current. 
• All terminal operation tests done and no issues. 
• Entering tank for metering tests – all OK 
• Final clean and unloading of platform  
• Platform raised and parked using new platform control system.   
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• Level 4.75 Multi-pulley block will not be installed until before the next opening.  The 
good progress of the 14UD servicing meant that we would have to wait another 2-3 
weeks for JHT to be able to come back to finish, which would push the opening out to 
March which was deemed too long. 

• Port hole doors closed 
• Meanwhile, HE Sublimer has been – after a couple of time-consuming problems with 

wire gaskets - rebuilt and fitted.  The results are not spectacular and HE vacuum is only 
slowly improving but comparison with historical data suggests it is about right.  Leak 
chasing conducted on pump and surrounding area shows no leaks.  Looking into other 
pumping options for that region of the machine. 

1/2/2026 Sunday 

• Kinney was started and pump out of tank began.  For reference, EPICS PVs that can be 
viewed on the archiver to get an idea of pump timings are: 

o sf6shed:vacuum:kinney (1 Torr maximum capacitance gauge – actually 
accidently reading tank vacuum)  

o sf6shed:vacuum:tank (1 Torr maximum capacitance gauge – actually accidently 
reading kinney vacuum)  

o tank:druckgauge:pressure (higher accuracy gauge) 
o tank:pressure (older electronics gauge) 

2/2/2026 Monday 

• Gassing up with SF6 and going through normal leak chasing procedures. 
• A leak was found in the shaft motor feedthroughs at the bottom of the tank that will 

need addressing ASAP.Tank opening B is on the cards! 

Tank opening #137B 

6/2/2026 Friday 

• The SF6 was pumped from the 14UD into the storage vessel. 
• The porthole doors were opened and the fresh air ventilation system turned on. 

9/2/2026 Monday 

• Entry gas tests were performed and all were OK.  No platform deployment will take 
place.  Mains power to high-energy shaft motor was isolated. 

• Main tank ball valve (the blue one through which SF6 is removed) disconnected and 
lowered.  

• Removed lower part (external side) for middle mains power feedthrough for HE shaft 
motor, including the copper rod. There is one mangled o-ring sealing onto the copper 
rod. Upper part does not budge. 

• Managed to remove all three feedthroughs and all o-rings show similar degradation.  
Ordered replacement o-rings which are sizes -106 and -113. 

• Feedthroughs were disassembled and cleaned. 

10/2/2026 Tuesday 

• Shaft motor feedthroughs were reassembled with new viton o-rings and new nuts (so 
they are now all the same). 

• The base of the cover box was moved to clean the area immediately around the feed-
through holes. 
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• Feedthroughs were installed and reconnected. 

11/2/2026 Wednesday 

• Connected mains leads to external side of HE shaft motor feedthroughs 
• Vacuumed bottom of tank 
• Performed modified set of exit tests considering that a shorting strap was not able to be 

attached.  Tests were all OK. 
• Testing charging system. No sparking until 7.7kV.  
• Closed porthole doors 
• Kinney was started and pump out of tank began. 

 

12/2/2026 Thursday 

• Started Gas up and leak checking 

13/2/2026 Friday 

• Continued SF6 leak checking and fixed some minor leaks in copper lines. 
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Alternate resistor brand testing 
With the unavailability of Welwyn resistors, and the desire to replace all ceramic components in the 
machine, a program of finding a suitable replacement has begun.  During TO#134 (May 2023) U16 was 
populated with EBG resistors.  The opportunity was also taken to test the new toolless mounting system.  
Although entry and exit HV testing on U16 showed a slightly lower resistance when compared to the 
nominal values from the other units (see Table 2), the resistors did not cause any perceivable problems in 
the machine. 

Table 2 Average values of “Standard” old Welwyn resistors compared to EBG. 

 
Current 
(μA) 

Resistance 
(GΩ) 

Standard 2.66 3.84 
EBG 2.68 3.81 

The resistance values of the EBG resistors were tracked over the tank openings and recorded in 
this file-  

\\researchdata.anu.edu.au\researchdata\RSPhys\Tech\NP\Tech Files\030 
TANK\RESISTORS\DOCUMENTS\EBG RESISTORS\EBG RESISTOR TEST TO - 137.xlsx  

Generally, the resistance of the EBGs has degraded over time, the biggest difference was in the 
first period and reduced degradation after that.  The following graphs show the change- 

 
Figure 18 Change in EBG post resistor statistics over time 
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Figure 19 Change in EBG tube resistor statistics over time 

For this tank opening, it was decided to remove the EBGs in U16 and replace them with three 
other resistor candidates- Caddock, Ohmite, and Finechem (NEC).  This time, the three tubes in 
U16 would have one brand each (and the corresponding post sections).  The Caddock (colour 
coded blue) and the Ohmite (green) used the existing toolless resistor housings, however, the 
Finechem (red) have M3 holes instead of #6-32, so new nuts and clamps were made.  When 
installing the Finechem resistors, it was found that the post clamps would not clamp 
sufficiently.  It was eventually determined that the slots on the clamps were slightly wider 
which caused the issue.  The M3 post clamps were then replaced by #6-32 tube clamps using an 
adaptor stud.  This seemed to be much better (notes were made on the resistor bodies to 
identify them).  The following graphs show the initial spread of resistance for each type of 
resistor. 
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Figure 20 Alternate brand resistor statistics before installation 
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GVM system service 
All components of the GVM, from the motor itself through to the preamplifier and the control 
boxes in the control room were removed and serviced to get everything to a known mechanical 
and electrical state.  There had been issues with GVM stability during operation that prompted 
this course of action. 

GVM motor 
The GVM motor was removed from the tank and disassembled. Bearings were changed and 
some modification made externally to the flange to cater for some new parts.  A full report is 
located at \Tech Files\030 TANK\GVM\DOCUMENTS\GVM Rebuild Notes\GVM Rebuild 
December 2025.docx. The end result is shown in Figure 21. 

 

 
Figure 21 Updated and service GVM motor flange on 14UD tank 

GVM terminal voltage stabilizer 
The instability that was seen in the control system qualitatively looked like a very low frequency 
(< 0.1Hz) random wandering offset in the triode control signal. A similar looking noise could be 
found in a bench test of this unit, but the source of the noise could not be found. However, when 
the system was finally re-instated in the accelerator and tested, the noise was severely reduced 
making the triode signal look more stable than anyone could remember seeing in recent years. As 
there were many maintenance operations which were performed during the tank opening 
throughout the; GVM motor, GVM measurement system and even the accelerator itself, it is 
difficult to conclude what the original cause of the noise was. 

 
Figure 22 - GVM Terminal Voltage Stabilizer front panel 
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Maintenance tasks that were performed on this unit include. 
• Replacement of all electrolytic capacitors 
• Abrasive cleaning of all plug-in connections of the backplane and it’s PCBs 
• Many components were tested during the fault-finding of this unit, although no 

components were found to be completely faulty, there were some capacitors (ceramic 
and paper) and op-amps that were replaced which tested out-of-spec or nearly out-of-
spec 

• All front and rear panel potentiometers were replaced 6 months prior as a quick attempt 
to resolve the noise issue before the tank opening, but now many more internal 
potentiometers were replaced after finding some that appeared noisy during a simple 
resistance adjustment measurement 

• Re-adjustment of the centre frequency of the three notch filters within. The 
documentation found did not explain well the reasoning behind the three notch filters 
and their selected frequencies (50 Hz, 100Hz and 500 Hz). It was reasoned that the 
100Hz was most likely to remove the GVM rotation frequency and the 50Hz was for the 
main line frequency. The 500Hz at best was reasoned as a harmonic of the GVM 
rotational frequency. So once the GVM motor was serviced, re-instated and the SF6 gas 
was restored which would most likely alter the rotational speed, the GVM frequency was 
measured at 92Hz. Incidentally the in-air frequency was a higher 95Hz. So, from this the 
notch filters were tuned to; 50Hz, 92Hz and 4 x 92Hz = 460Hz. See Figure 23. 

• Re-adjustment of internal triode signal gain setting and the GVM AC signal output gain 
setting which is used to adjust the amplitude for the LCD display of the terminal voltage. 

The documentation was updated by reverse engineering all the internal PCBs and the 
overall wiring. This was done as the original schematics could not be found, however the 
original schematics turned up after we completed this task. This was not a complete 
waste though as it gave us much needed insight and confidence in the GVM controller 
and plenty of insight into the requirement of this system which will prove useful when 
developing its successor. 

 
Figure 23 - GVM frequency measurement (92Hz) after TO and with SF6 in the tank 
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J522 – Generating voltmeter receiver terminal potential controller 
This unit takes as an input the triode drive signal from the GVM Terminal Voltage Stabilizer unit 
and outputs the signal untouched, unless the triode offset switch is enabled on the back, which 
isn’t currently enabled. Therefore, any noise in this signal could be caused from this unit and so it 
was inspected also. The lack of good documentation and the sheer complexity of the internals of 
this unit made us pause before digging too deep into this unit. As far as we could tell most of the 
functions of this unit have been superseded and or removed and so the only function left for this 
box is the terminal voltage display. This is something that we should confirm later as we look to 
develop a new terminal voltage controller to either incorporate the functions of this box or simply 
prune them where no requirement exists. This led us to simply carefully measure the noise 
generated by this unit from test signals and conclude that it was wiser to simply leave this unit 
alone for now. 

 
Figure 24 - J522 - Generating Voltmeter Receiver Terminal Potential Controller front panel 

Terminal potential corona stabiliser 
This unit controls the slits measurement signal before going to the GVM controller and as the 
slits signals were not in question this unit was basically left alone but was given a quick once 
over. A faulty switch was found and replaced; however, this would have only been a problem if the 
grid bias was enabled but it has never been used as far as I could tell and certainly is not being 
used now. 

 
Figure 25 - Terminal Potential Corona Stabilizer front panel 
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GVM charge sensitive preamp 
The signal from the GVM is fed to the control room via a charge sensitive preamp. Previously this 
preamp was installed in the control room which meant that any noise on the ~50m of cable from 
the GVM to the preamp would be amplified, therefore it was decided that the preamp should be 
moved closer to the GVM. The GVM is at level 3 which is a harsh environment for electronics due 
to potential tank spark discharge and x-ray activity, so it seemed un-wise to place the sensitive 
preamp directly on the tank. The preamp therefore was installed on level 3 but inside the cable 
riser cabinet at least a few meters away from the tank and behind the earthed metal doors of the 
cabinet. From qualitative measurements made before and after the preamp was moved it could 
be seen that a minor reduction in noise was present. 

GVM measurement testing 
After all the units and the GVM motor were serviced but before the tank was closed, a test was 
performed to verify the operation of the GVM and check that the frequency was at least similar 
after being serviced. As the GVM motor is an asynchronous AC motor its frequency will be close 
to a multiple of the supply frequency, in this case 100Hz, but will depend on the load applied.  

The test setup employed a simple stand to support a metal sheet, comfortably larger than the 
GVM plates, and positioned within about 30 mm of the GVM whilst insulated from the tank wall. 
The stand was placed on the tank lift platform, and the height was set using the lift’s jog mode 
to align the centres of the sheet and the GVM plates. Using the megger insulation tester, 
voltages of 1kV, 2.5kV and 5kV were applied to the metal sheet whilst the GVM motor was 
running. A person positioned in the control room would radio with the readings of the terminal 
voltage ensuring that these values were proportional to the test voltages, which they were. See 
the below figures of the test setup. 

 
Figure 26 - GVM spinning plates 



 

The Australian National University 34 
TEQSA Provider ID: PRV12002 (Australian University) | CRICOS Provider Code: 00120C 

 
Figure  - GVM HV test setup 

 
Figure 27 - Tank platform lift position during GVM test 
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Leak through HE shaft motor feedthroughs 
Leak testing after gas up revealed a leak from the central conductor on the high energy shaft 
motor feedthrough. 

 

Figure 28 Motor connections on outside of tank.  Leak was found where marked 

The leak rate for this leak was approximately 40ml in 50s, which extrapolated over time would 
result in a loss of ~114kg over the 9 months before the next tank opening.  This rate was not 
acceptable and needed to be fixed. 

Two other smaller leaks were also identified and would be rectified at the same time. 

The shaft motor feedthroughs were identified and the middle conductor was removed.  The 
sealing arrangement for the nylon to the tank was not entirely clear so it was also removed.   

 
Figure 29 Shaft motor feedthrough removal 
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It was immediately obvious that the o-ring sealing the conductor was misshapen and hardened.  
Subsequent inspection under the microscope also revealed a crack on the inside surface.  The o-
ring sealing the nylon remained supple, but were flattened.  Because of the state of the o-ring, it 
was decided to replace all the o-rings on the three feedthroughs.  One of the nylon o-rings 
showed evidence that it had extruded out from under the nylon and further investigation 
revealed that the o-ring groove on one of the nylon pieces was undersized which explained the 
o-ring’s deformity. 

 
Figure 30 Shaft motor feedthrough o-rings 

 

While the feedthroughs were disassembled, measurements were taken and the assembly 
modelled for future reference.  The models can be found in- T:\030 TANK\SHAFT MOTORS 

 
Figure 31 Shaft motor feedthrough model 

The feedthrough parts were cleaned and sealing components polished.  The nylon with the 
smaller o-ring groove was rectified.  New o-rings (-106 and -113) were purchased.   Some debate 
took place on what material would be most suitable to use in the SF6 environment, but 
eventually availability tipped the scales in the direction of Viton. 

Before reinstallation, the cover box base was removed so the area around the feedthroughs 
could be cleaned. 
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Figure 32 Shaft motor feedthrough dirt under box 

 

Installation was completed.  The assemblies were torqued from outside the tank while holding 
the conductor inside.  Because the o-ring grooves in the nylon were quite shallow, the nylon did 
not pull hard up against the tank, there was approximately a 0.1-0.3mm gap. 

 

 

 
Figure 33 Shaft motor feedthrough reinstalled 
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New monitoring of 14UD base pressures 
New capacitance gauges that can measure below 1Torr were installed on manifolds at the main 
ball valve on 14UD and at the Kinney in the SF6 pump shed.  These are isolated from the main 
space when the pressure is above atmosphere and are used to determine the base pressure 
when evacuating the 14UD tank of air.  In EPICS, the PVs are sf6shed:vacuum:kinney and 
sf6shed:vacuum:tank 

 

 

Figure 34 Record of 14UD evacuation of air prior to repair of shaft motor feedthrough 

 

 

Figure 35 Record of 14UD evacuation of air after repair of shaft motor feedthrough 
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SF6 RGA traces 
As a matter of record keeping, RGA traces were taken after the tank opening to monitor for SF6 
ingress into the acceleration tubes.  This RGA is at the low energy end, shafts are off overnight 
and the 300lps ion pump is off for at least an hour before a trace is taken. 

There is some evidence of SF6 in the tubes but it is at or below the 10-6 level and it doesn’t seem 
to change with or without SF6 in the tank. 

 

 
Figure 36 RGA scan showing SF6 levels during before gas was removed from the tank 

 

 
Figure 37 RGA scan showing SF6 levels during after gas was removed from the tank (tank at atmosphere) 
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Figure 38 RGA scan showing SF6 levels after the tank opening after some operation of the 14UD 

Tube ceramic insulator current leakage 
The current state of shorted tube ceramic gaps is shown in Table 3.  No new shorts were added 
in this tank opening. 

Table 3 Summary of tube ceramic current leakage in the 14UD 

Unit Tube Gap 

Leakage though insulator 
@5kV (µA) Discovery Repair 

TO 
#123 

TO 
#129 

TO 
#132 

TO 
#134 

  

3 2 2 8  8.8  
 

TO #121 Dummy resistors top and 
bottom, dummy on post gap ???? 

6 1 2 1.1  1.2  1.1 TO #123 
Dummy resistors top and 

bottom, dummy on post gap 5, 
top 

6 1 3 60 80  430 TO#128 
Dummy resistors top and 

bottom, dummy on post gap 4, 
top 

7 3 10 12  14  8.7 TO #120 
Dummy resistors top and 

bottom, dummy on post gap 10, 
top 

12 1 1  32 10 
 

TO #129 Dummy resistors top and bottom 

12 1 2 0.25  43 13 
 

TO #123 
Dummy resistors top and 

bottom, dummy on post gap 5, 
top 

1 7 13 19 25 31 37 43 49 55 61 67 73 79 85 91 97 103 109 115 121 127 133 139
-111.0x10

-101.0x10

-91.0x10

-81.0x10

-71.0x10

-61.0x10

-51.0x10

mass

Torr
Post TO #137 (Shafts off >O/N, 300lps off) Mar 05, 2026  02:38:31 PM

<LIN> 3/3

X = 64.5 Y = 9.38e-010



 

The Australian National University 41 
TEQSA Provider ID: PRV12002 (Australian University) | CRICOS Provider Code: 00120C 

12 1 3  4 0.02 
 

TO #129 Dummy resistors top and bottom 

12 1 4  73 4 
 

TO #129 Dummy resistors top and bottom 

12 1 9  7.2 1 
 

TO #129 Dummy resistors top and bottom 

13 1 10 0  0  
 

TO #120 
Dummy resistors top and 

bottom, dummy on post gap 3, 
top 

13 2 1 0.05 0.02 
  

TO #120 Unshorted TO#129, deemed too 
small.  Monitor. 

13 2 2  95 
  

TO #129 
Dummy resistors top and 

bottom, dummy on post gap 8, 
top 

24 3 10  18 
  

TO #129 
Dummy resistors top and 

bottom, dummy on post gap 14, 
top 

25 3 10 7  7.2 
  

TO #120 
Dummy resistors top and 

bottom, dummy on post gap 16, 
top 

26 3 5 0.15  >100 
  

TO #123 
Dummy resistors top and 

bottom, dummy on post gap 12, 
bottom 

26 3 9  0.25 
  

TO #129 Dummy resistors top and 
bottom, 

26 3 10 0.01  >100 
  

TO # 123 Dummy resistors top and 
bottom, 

26 3 11 2.5  16 
  

TO # 123 
Dummy resistors top and 

bottom, dummy on post gap 14, 
bottom 

28 3 1 0.01   
  

TO # 123 None, deemed too small.  
Monitor 

28 3 5 0.47   
  

TO # 123 
Dummy resistors top and 

bottom, dummy on post gap 12, 
top 

28 3 7 0.1   
  

TO # 123 
Dummy resistors top and 

bottom, dummy on post gap 13, 
top 
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28 3 9 0.02   
  

TO # 123 None, deemed too small.  
Monitor 

28 3 10 0.05   
  

TO # 123 None, deemed too small.  
Monitor 

28 3 11 0.28   
  

TO # 123 
Dummy resistors top and 

bottom, dummy on post gap 14, 
top 

Machine hour meter readings 
Table 4 Machine hour meter readings (delete next opening) 

Date compiled 23/10/2025      
Team member(s) PL      
Reading Chain #1 

(1O) 
Chain 

#2 (2N) 
Chain #3 

(3P) 
LE 

shaft 
HE 

shaft 
Ch. 

volts 
Notes New 

@TO121 

New 
@TO12

1 

New 
@TO118    

Change in hours 5010 5010 5010 6923 6923 4990 
Previous total hours 40995 40917 43413    
Current total hours 46005 45927 48423    

 

Table 5 Machine hour meter readings with chain information 

Date compiled 22/12/2025      
Team member(s) PL      
Reading Chain #1 

(1P) 
Chain #2 

(2O) 
Chain #3 

(3Q) 
LE 

shaft 
HE 

shaft 
Ch. 

volts 
Notes New 

@TO137 
New 

@TO137 
New 

@TO137    
Serial Number 14173.1962 14172.1961 14172.1963    
Chain links (start TO) 545 544 545    
Pellets removed 9 8 9    
Chain links (end TO) 536 536 536    
Change in hours 0 0 0 0 0 0 
Previous total hours 0 0 0    
Current total hours 0 0 0    

 

The change in hours is now able to be calculated from EPICS using the 
“tank:chain:X:motor:status” and “tank:shaft:XX:motor:status” PVs for each. 
  



 

The Australian National University 43 
TEQSA Provider ID: PRV12002 (Australian University) | CRICOS Provider Code: 00120C 

Terminal voltage distribution for period of service 
The total hours with voltage on the terminal was at least 4967 hrs. This is consistent with the 
chain hours in the previous section 

 

 
Figure 39 Terminal voltage distribution for period of operation from the end of tank opening 136 to the 
start of tank opening 137 (this period includes the shutdown for the upgrade of the lift, facility networking 
and the radiation protection system) 

Initial performance 
On February 13th, the full machine was conditioned to a peak of 12.7MV.  After this, seven 
shorting rods were inserted and over the following few days, conditioning continued with two 
shorting removed at a time.  With units 26-28 shorted, a full machine equivalent of 14.2MV was 
reached. 

However, when the single rod for unit 26 was removed, there was no improvement in actual 
peak voltages and there conditioning behaviour. There were only “ticks” as shown in Figure 40.  
This disappeared when the entire machine was live and eventually a peak conditioning cycle 
voltage (with a little activity) of 13.4MV was reached.  There was no desire to push the machine 
since an acceptable voltage was reached for the AMS run, but more conditioning will take place 
later. 

Looking back at TOR #129, there is a comment in the “Initial performance” section: 

However, there are some regular dips in terminal volts and users report strange 
behaviour under beam loading. This requires investigation. 

On the 6th of March, unit 26 alone was shorted (with nylon in units 27 and 28) and it seemed 
more stable and conditioned to 12.7MV (peak - without pushing) although there was at least one 
spark.  Unit 26 should be investigated next tank opening. 
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Figure 40 “Tick” behaviour during conditioning cycle when units 27 and 28 were shorted.  This only 
appeared when unit 26 was unshorted. 
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