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Failure modes (1) 

•  > Have you performed a Failure Mode 
Analysis? Can you provide a list of failures 
that would significantly affect detector 
performance? Please comment on 
whether or not the resources required to 
address such failures in a timely manner 
have been identified (e.g. parts, people 
with requisite skill set). 
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Failure modes (2) 

•  Specific failure mode analyses have been 
carried out for some engineered parts. 

•  Example 1: Data Concentrator Module 
– Docdb 8323 
– Consequences were mostly “remove from 

run” 
•  Example 2: Brass hose fittings stress 

analysis and testing. 
– Docdb 9131 
– Consequence was replacement of fittings. 
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Failure modes (3) 

•  Other components and systems can cause 
downtime for the NOvA detectors 

•  Mechanical systems: 
•  Water cooling system 

– Mitigation – redundancy 
– System interlocked on reservoir level 

•  Dry air cooling system 
– Mitigation – redundancy 
– System interlocked on dew point of cooling 

air. 
NOvA Operational Readiness Review 4 



Failure modes (4) 

IFIX control system graphic of water cooling 
system, showing redundancies. 
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Failure modes (5) 

IFIX control system graphic of air dehumidifier 
system, showing redundancies. 
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Failure Modes (6) 

•  Principal DAQ components 
•  Components 

– APD/TEC assembly 
– FEB’s 
– TEC controllers (TECC’s) 

•  Database records of replacements 
•  Large infant mortality background 

– On detector which was under construction 
•  Analysis underway 
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Failure Modes (7) 
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Rates not yet 
finalized, but seem 
consistent with 10 
years of operations, 
possibly with some 
additional APD’s 
(few hundred) either 
new or from 
removed stock of 
earlier type. 

Similar analysis ongoing for 
FEB and TECC, which 
have significant spares. 
 
 



Failure Modes (8) 

•  Power supplies 
– Failures rare, little data. 
– Mitigation – additional spares, repairs 
– Commercial, with FNAL testing. 

•  High end DAQ components 
– DCM, TDU 
– Failures rare, little data. 
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Failure Modes (9) 

•  Resources for mechanical systems 
– Commercial systems 
– Cooling and drygas systems designed with 

Fermilab engineering, which will be used for 
consulting and followup.  

– Requires PPD/ND coordination by ND 
Technical Support Dept. 
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Failure Modes (10) 
 
•  Resources for principal DAQ systems 

–  APD repairs to be done at Caltech 
–  SOW to be finalized 
–  At level of 25% FTE in first year 

•  Mechanical failures of heatsink bodies are 
some fraction of APD removals 
–  Fermilab resources need to be identified for this, 

since Indiana construction SOW is completing. 
–  Probably at 10-15% FTE level 

•  Analysis underway (Fermilab, Caltech) to 
firm up knowledge of failure rates. 
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Failure Modes (10) 
 
•  Resources for principal DAQ systems 

– FEB repairs mostly assembly and test of 
spares 

– SOW to be finalized with Harvard for approx. 
15% FTE 

– Longer term, transfer to Fermilab resources; 
discussions with CS/RSE per TSW 

– On-board TECC controller board spares 
routinely mounted at Ash River. 
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Failure Modes (11) 
 
•  Resources for additional systems 

– DCM and TDU to be repaired by CS/RSE per 
TSW.  

– Power supplies commercial, shipping and 
testing by CS/RSE per TSW 

– Power distribution boxes (PDB’s) to be 
repaired by U. Virginia. SOW draft to be 
finalized. Approx. one week/year (passive 
system). 
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FD Budget and FTE Needs (1) 

•  > Can you please provide some additional 
justification for the budget requests 
provided in Rob’s talk? for the FTE needs 
at the FD provided in Rob’s talk? 
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FD Budget and FTE Needs (2) 

•  Ash River crew structure 
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FD Budget and FTE Needs (2) 

•  6 Staff is minimum to maintain 24/7 call-in 
availability, with rotation, vacation, etc. 

•  Two-person rule requirement for working 
in NOvA building. 

•  Imprudent to reduce coverage at early 
phase of experiment. 
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FD Budget and FTE Needs (3) 
Principal FY2015 BOE’s 
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Labor Needs 
 
WBS Total  
$884 K 



FD Budget and FTE Needs (4) 
Principal FY2015 BOE’s 
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Electrical Needs 
Building HVAC 
and Detector 
 
WBS Total 
$507 K 
 



FD Budget and FTE Needs (5) 
Principal FY2015 BOE’s 
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Safety Requirements 
and Permitting 
 
WBS Total 
$34 K 


