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e \Whatis a cold source?

o Slows down neutrons for use in
experiments using a moderator

o System is made up of multiple components
spread throughout the facility

o Current system was installed in 2002 and
updates have continued to make it more
automated
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Project Overview NIST | @i

* Goal was to create a graphical user
interface (GUI) application that can
guide operates through an alarm

* @Giving a guide so a non-technical
person can identify and start to isolate

cause of the alarm

o This will minimize calling the engineer right away
to fix the problem and improve efficiency
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* What happens when something goes

wrong with the system?

o Thereis a 20-minute window to rectify the issue

o If problem isn’t solved, minimum downtime is 48
hours

o Some issues require getting to the physical location of
the equipment to fix

o Panic?

e |Less downtime means more science and
engineering
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* Started with learning about how the components of the
systems work together

 Didn’t want to create something that needs another set of
directions and further complicate things

* Needs to be clear, concise, and intuitive

* Using Python as there are programs already written and it
doesn’t require third party software



Decision Trees
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Problem

Call Engineer




Decision Trees
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Fix pumps

Fix furbos

Fix leak
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First Iteration
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B | Radio Button Example

Are the pumps operating?

() Yes

() Mo

Mext steps:

L

Are the turbos operating?

() Yes

() No

Mext steps:

Are valves in correct positions?

() Yes

) No

Mext steps:

Locating a leak (Instructions below)

- If vacuum improve while isolating sections
there is not a lesk in that section and
cantinue on.

() 1.) Working towards cryostat

i) 2.) Working towards condenser

Mext steps:

Exhausted all options?

() Yes

Mext steps:
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B MainWindow = O *

Poor Insulating Vacuum v

3.) Check for leak towards cryostat. If vacuum improves leak is not
in that section.

Directions: Close VPV-2 and observe vacuum.If no issues, reopen
and then close VPV-4 and observe vacuum. (Can check state of
valves under VPV2_OPEN and VPV4_OPEN)

Finished this section without finding leak?

Yes No

VPV2_OPEN v

VPV2_OPEN
Time: 2024-07-08 11:31:49.493000
Recorded value: 1

<--Back
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Current Form NIIST | amonesensc

B MainWindow = O *

Poor Insulating Vacuum ~

3.) Check for leak towards cryostat. If vacuum improves leak is not
in that section.

Directions: Close VPV-2 and observe vacuum.If no issues, reopen
and then close VPV-4 and observe vacuum. (Can check state of
valves under VPV2_OPEN and VPV4_OPEN)

Finished this section without finding leak?

Yes No

VPV2_OPEN »

VG5_FLOAT
VG6_EXP_F

VG6_FLOAT

VG701A_EXP2

VG701B_EXP

VG701B_FLOAT

VPV101_OPEN

VPV102_OPEN |
VPV103_OPEN

<--Back
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Current Form NIIIST [ araaseancy

Poor Insulating Vacuum ~

3.) Check for leak towards cryostat. If vacuum improves leak is not
in that section.

Directions: Close VPV-2 and observe vacuum.If no issues, reopen
and then close VPV-4 and observe vacuum. (Can check state of
valves under VPV2_OPEN and VPV4_OPEN)

Finished this section without finding leak?

Yes No

Leak located, take steps to fix

AQV_161 CLOSED v

Stats:

<--Back
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* 2 trees implemented in the code

o Abnormal He Containment Pressure
o Poor Containment Vacuum

* Code is structured and commented to easily
add future trees to continue to expand the
scope

 Was able to incorporate data from SQL
database that pulls most recent sensor states
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e Future work includes:

o Creating more decision trees for other alarm
scenarios

o Testing in system and evaluate effectiveness
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