
SELECTION OF COMPONENTS AND HOSES

� Commercial Off the Shelf (COTS)

� Material Compatible with Simulant Fluids

� Pressure Ratings

� Weight Capacity Rating

� Pumping Capacity and Flow Rates

� Pressure Drop

� Quick Disconnects
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BUDGETS, SCHEDULES, AND CHANGE

� Budget

� HFE-7100 and DI Water Estimates

� Cost fluid simulants�DI Water and HFE-7100 and quantities

� Skills and labor time estimates

� Reviews, documentation, and other procurements 

� Assembly and checkout

� Schedule

� Change of Scope 

� ‰-in. fill drain valves to …-in. fill drain valves
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REVIEWS 

� Review Process—NASA Standards and Business Management System 
(BMS) Procedures

� Design

� Safety Review

� Operational Readiness Review
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Construction  

� Documentation

� Piping & Instrumentation (P&ID)

� Panel, Cart, and Box Layout Diagrams

� Bill of Materials

� Operations Procedures

� Team Effort

� Technician Skill Mix

� Review design concept with technicians and seek input

� �Hands On� Work Effort

� Field Adaptations

� Assembly and Field Fit-Ups

� Other items that were not thought of
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CHECKOUT AND COMMISSIONING 

� Initial Fluid Checkouts 

� DI Water Only 

� Priming the Pump  

� Actual Fluid Checkout 

� DI Water/HFE-7100

� Fluid Measurement 

� Weight Calibrations and Verifications

� HFE-7100 Fluid Transfer 

� From 55 gallon drums to 350 gallon SS totes
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TEST CAMPAIGN  
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Figure 17: DI and HFE Fluid Storage Totes
[9] [14] on Weight Scales [16].

Figure 18: DI Water Fill and Drain Cart. Figure 19: DI Water Portable Panel.

� Multiple fills, drains, and pressurizations 

� Multiple locations

� Measurement accuracy and 
consistency in fill and drain operations

� Nitrogen solubility in HFE-7100
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COMMENTS AND QUESTIONS

Thank you for your participation!  

Contact Info: 

Mark Cmar

Mark.D.Cmar@nasa.gov, 419-621-3273

Stan Grisnik

Stanley.P.Grisnik@nasa.gov, 419-621-3279
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