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Target Catalog 

Table 1: Critical Targets and Metrics 

Function Metric Method of Validation Target 

Minimize fuel 

leakage 

Fuel leakage rate Measure change in 

volumetric flow rate over 

time using flowmeter 

≤ 50 SCIM internal  

≤ 500 SCIM external 

Limit heat from 

entering the system 

Pipe interior 

temperature 

Measure entrance and 

exit temperatures of fluid 

using thermocouples 

≤ 80 K 

Tolerate vehicle 

misalignment 

Angular 

displacement 

Measure angular 

displacement of coupler 

halves using an RVDT 

≤ 0.25 in. maximum 

total non-concentricity 

Maintain structural 

integrity 

Material yielding Measure strength of the 

chosen material using 

tensile testing  

< 5% plastic 

deformation of chosen 

material 

Open/close valve Angular 

displacement of 

valve mechanism 

Measure angular 

displacement of valve 

mechanism using an 

RVDT 

180 degrees  

Protect system from 

foreign matter 

Particulate matter 

in system 

Measure particle 

distribution and size 

using a laser diode 

≤ 50 ppm 

Level pressure Pressure 

difference 

Measure pressure 

difference between 

coupler halves using a 

manometer 

≤ 100 psid 
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Function Metric Method of Validation Target 

Purge excess fuel Internal pipe 

pressure 

Measure pressure in each 

half of the coupler using 

pressure transducers 

1.45E-15 psia 

Connect/disconnect 

coupler 

Force between 

both mating 

halves 

Measure 

connection/disconnection 

force using force 

transducer 

> 10 N 

 

Table 2: All Functions and Targets 

Function Metric Target 

Close pipe valve Angular displacement of 

valve mechanism 

0 degrees 

Open pipe valve Angular displacement of 

valve mechanism 

180 degrees 

Minimize fuel leakage Fuel leakage rate ≤ 50 SCIM internal  

≤ 500 SCIM external 

Limit heat from conduction Pipe interior temperature ≤ 80 K 

Limit heat from convection Pipe interior temperature ≤ 80 K 

Limit heat from radiation Pipe interior temperature ≤ 80 K 

Tolerate vehicle 

misalignment 

Angular displacement ≤ 0.25 in. maximum total 

non-concentricity 

Maintain structural integrity Material yielding < 5% plastic deformation of 

chosen material 

Protect system from foreign 

matter 

Particulate matter in system ≤ 50 ppm 

 

Measure pressure difference Pressure difference ≤ 100 psid 

Level pressure Pressure difference ≤ 100 psid 
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Function Metric Target 

Seal the connection Force between both mating 

halves 

> 10 N 

Purge excess fuel Internal pipe pressure 1.45E-15 psia 

Disconnect both halves Force between both mating 

halves 

[X] N 

 

NASA-MSFC Provided Design Requirements 
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