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WBS Title Oxygen Monitor WBS # 1.09.04.02

Project Cog. Mark Cropper Assoc. Proj. Man. Tom Jernigan

Design Scope Install redundant oxygen deficiency hazard (ODH) monitors in NSTX-U 
Test Cell and nearby Gallery

Technical Impact of 
Scope

Improves safety by providing warning to individuals of any oxygen 
deficiency condition in the test cell or adjacent hall (the gallery)

Design Status

FDR Completed on January 31, 2020: link
Drawings: link
Chit Reports: link
Calculations: link

Fabrication Status
Closing out FDR issues, awaiting ESAB 3B approval to order monitors and 
start installation

Installation Status

https://sites.google.com/pppl.gov/20191220ntcoxygenmonitoringfdr/home
https://drive.google.com/open?id=1fm4hY-3UZh_tmIG3yrLfl2-20_brkiVL
https://drive.google.com/open?id=16of_EW0lTo1c-3OB-BiI9b_Tq11YGZvI
https://drive.google.com/open?id=1xM4LAJJc0XOSVPWAcywc9HfyQiTDEf4b
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https://drive.google.com/drive/folders/1_MamNF1Nu8W651TDfV8y_8sijmpzOX01
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Bays A/L

North Wall 
Above 
Crane Cab

Shield 
door pit
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LN Fill 
Station
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SOURCE REQUIREMENT Met

NSTX-U-RQMT-GRD-01 The test cell shall be provided with an oxygen deficiency hazard (ODH) monitoring 
system

✅

NSTX-U-RQMT-SRD-012 Oxygen monitor points shall be located at four points ✅

NSTX-U-RQMT-SRD-012 Unless otherwise started, monitor points shall be at or below five feet ✅

NSTX-U-RQMT-SRD-012 The ODH monitors shall have minimum one hour battery backup ✅

NSTX-U-RQMT-SRD-012 The ODH monitors shall be capable of detecting a low oxygen level regardless of 
the gas mixture.

✅

NSTX-U-RQMT-SRD-012 The monitors shall not be affected by magnetic or radiation fields or shall be 
capable of being mounted outside the test cell

✅

NSTX-U-RQMT-SRD-012
All remote Status/Alarm indicators mounted inside the NTC shall be electrically 
isolated from the electronics mounted outside the test cell with isolation as per the 
GRD

✅

NSTX-U-RQMT-SRD-012
Connections between air sampling sensors and measurement components shall 
be routed and located in such a manner as to report oxygen deficiencies as 
efficiently as possible (shortest route)

✅

https://drive.google.com/file/u/0/d/0B1NuAWPON9ODRGpTTV9KVEZqV294WFFEOTJLVFBtLXlXT1lJ/view
https://drive.google.com/file/d/0B1NuAWPON9ODeXZwZ3djN25JT2FScFlGTXdyYmhxSWEyRjVr/view
https://drive.google.com/file/d/0B1NuAWPON9ODeXZwZ3djN25JT2FScFlGTXdyYmhxSWEyRjVr/view
https://drive.google.com/file/d/0B1NuAWPON9ODeXZwZ3djN25JT2FScFlGTXdyYmhxSWEyRjVr/view
https://drive.google.com/file/d/0B1NuAWPON9ODeXZwZ3djN25JT2FScFlGTXdyYmhxSWEyRjVr/view
https://drive.google.com/file/d/0B1NuAWPON9ODeXZwZ3djN25JT2FScFlGTXdyYmhxSWEyRjVr/view
https://drive.google.com/file/d/0B1NuAWPON9ODeXZwZ3djN25JT2FScFlGTXdyYmhxSWEyRjVr/view
https://drive.google.com/file/d/0B1NuAWPON9ODeXZwZ3djN25JT2FScFlGTXdyYmhxSWEyRjVr/view
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SOURCE REQUIREMENT Met

NSTX-U-RQMT-SRD-012 The system shall have redundant ODH monitors for each location ✅

NSTX-U-RQMT-SRD-012
The system shall have remote status/alarm indicators mounted outside the test 
cell at the two personnel access doors and the two movable shield doors to alert 
personnel not to enter the test cell

✅

NSTX-U-RQMT-SRD-012 The system shall have remote status/alarm indicators mounted inside the test 
cell

✅

NSTX-U-RQMT-RD-12 Audible alarms in the test cell and visual status indicators outside the test cell 
doors shall annunciate when the oxygen level is at or below 19.5% oxygen

✅

NSTX-U-RQMT-RD-12
Audible alarms shall be loud enough that personnel at any location within the 
NTC, including at entrances, will be able to clearly resolve the alarm above the 
background noise level.

✅

NSTX-U-RQMT-RD-12 Remote status of the system shall be displayed outside the test cell at the North 
and South personnel access doors in easily observed locations.

✅

https://drive.google.com/file/d/0B1NuAWPON9ODeXZwZ3djN25JT2FScFlGTXdyYmhxSWEyRjVr/view
https://drive.google.com/file/d/0B1NuAWPON9ODeXZwZ3djN25JT2FScFlGTXdyYmhxSWEyRjVr/view
https://drive.google.com/file/d/0B1NuAWPON9ODeXZwZ3djN25JT2FScFlGTXdyYmhxSWEyRjVr/view
https://drive.google.com/file/d/0B1NuAWPON9ODeXZwZ3djN25JT2FScFlGTXdyYmhxSWEyRjVr/view
https://drive.google.com/file/d/0B1NuAWPON9ODeXZwZ3djN25JT2FScFlGTXdyYmhxSWEyRjVr/view
https://drive.google.com/file/d/0B1NuAWPON9ODeXZwZ3djN25JT2FScFlGTXdyYmhxSWEyRjVr/view
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https://drive.google.com/open?id=1xM4LAJJc0XOSVPWAcywc9HfyQiTDEf4b
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System 1 System 2 ICD Link Exposition

Operations 
and 
Systems 
Safety

Power 
Systems

link Defines interfaces between the ODH monitoring system  
and the Power Sources

Operations 
and 
Systems 
Safety

Test Cell link Defines interfaces between the ODH monitors and the test 
cell to include wall mounts and penetrations

https://drive.google.com/open?id=1OQgV_zYhO0tx6mqwY10fp1Q7APFOiRn4
https://drive.google.com/open?id=1QWCc_0OnOfdih8PFoOwOeZM_hYFd6CpZ


24Charge question: 3

https://drive.google.com/open?id=16of_EW0lTo1c-3OB-BiI9b_Tq11YGZvI
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System R
Detection/ 

Mitigation System 
(1)

Detection/ 
Mitigation System 

(2)

Detection/ 
Mitigation 
System (3)

R_R

NTC ODH 
Monitors

Power loss to monitor
Breaker trip; site wide 

outage

UPS prevents immediate effect; if 
power is not restored within an 

hour, then potential loss of ODH 
condition detection

0
Vacuum System 

PLC
NTC ODH 
Monitors

None 0

NTC ODH 
Monitors

Cable between monitor and 
annunciator is disconnected 

or otherwise fails open
Damage to conduit

Annunciator is not longer capable 
of indicating an ODH condition

2
Vacuum System 

PLC
NTC ODH 
Monitors

None 2

NTC ODH 
Monitors

Detector failure electronics failure
Single detector no longer capable 

of indicating an ODH condition
3

Vacuum System 
PLC

NTC ODH 
Monitors

None 3

NTC ODH 
Monitors

sampling tube flow 
inadequate

tube pinched, inlet blocked
Single detector no longer capable 

of indicating an ODH condition
2

Vacuum System 
PLC

NTC ODH 
Monitors

None 2

NTC ODH 
Monitors

Remote annunciator failure electronics failure
Annunciator is not longer capable 

of indicating an ODH condition
2 NTC ODH Monitors None None 2

NTC ODH 
Monitors

Calibration source 
unavailable

empty bottle Failure to calibrate correctly 3
Vacuum System 

PLC
NTC ODH 
Monitors

None 3

NTC ODH 
Monitors

24 V supply for remote 
annunciators is lost

power supply failure, wire 
disconnection

Remote annunciator no longer 
functional

2 NTC ODH Monitors None None 2

Charge question: 4
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Risk Score (1-81) Open/Closed Risk Retirement Event

No project risks associated with this WBS 
element

Charge question: 4
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● QC & Electrical Safety Specialist will inspect work once 
completed

● Safety will be at the forefront of work planning
○ Fall protection will be utilized were required
○ Silica hazard - conduit fastener installation 

■ Air monitoring - as required
■ respiratory protection - as required
■ dust minimization controls - (vacuum, water)

○ Standard power and hand tools will be used, with 
appropriate PPE

○ PPPL Lockout/Tagout program will be followed
○ Work will be planned to manage flow of traffic in the 

work areas
● PPPL employees to supervise all subcontractors

Charge question: 5
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