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Introduction:
The NOvA APD assembly contains an ~4.3 ml gas volume as installed which must be kept dry to prevent frost or condensation from forming on the optical surfaces, which operate at -15 degrees Celsius. WE request a dry gas purge system with monitoring of operational parameters to achieve this with specifications and requirements as defined below.  

Scope and Milestones:
A test system for the NDOS is required in several weeks to evaluate initial design viability. Design for the far detector system is needed in 2 months with delivery of a full system for the far detector to begin in 5 months. Monitoring of operating parameters (flows? pressures? dew point at some points?)

Code Standards:
ASME B31.9 – Building Services Piping 

ES&H or QA requirements
Water Permeation Rates of hoses/fittings must be tested to determine if water transmission rates are acceptable.
Fitment of hoses onto barbed fittings must be tested to assure a reliable connection.
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Functional requirements 
APD temperature is controlled to -15C.  In order to drive heat, some parts will be colder, particularly at turn-on.  We require a dew point < -25C. The system must tolerate seal leaks at the level equivalent to 10 inHg/hour when the volume is evacuated to -25 inHG. 
(How should leak level be specified? easiest at dP/dT on vacuum test).  The system must also tolerate water vapor transmission at 3.46ug/day through all components in the perfectly sealed situation.

System Interactions
The drying system interacts with:
 -The APD system through additional connections 
-TEC cooling through additional heat load 
-Power distribution through added heat load 
-Water cooling system through added heat load 
-Installation requiring additional piping and fittings  
-Detector control system (DCS) via interlock to disable cooling if drying system is not running.

Acceptance (how do you measure that the system meets the needs)
The viability of the system is determined by measuring the dew point in system, for "test" modules or modules in various locations on the NDOS. Data from the APD will also be evaluated to determine proper functionality.

Anything else needed for safety or proper functioning of the system (like % up time)
Monitoring should interact with detector controls to prevent cooling if the drying system is not functioning for some time.

Any requirement for DOE reviews, design reviews, or additional requirements
The system should pass all applicable FNAL and UMN safety regulations, operational readiness reviews, and system acceptance tests.
