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FC shorted out internally during shutdownFC shorted out internally during shutdownFC shorted out internally during shutdownFC shorted out internally during shutdownFC shorted out internally during shutdownFC shorted out internally during shutdownFC shorted out internally during shutdownFC shorted out internally during shutdown
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Cooling capacity of the secondary coolant loopCooling capacity of the secondary coolant loopCooling capacity of the secondary coolant loopCooling capacity of the secondary coolant loopCooling capacity of the secondary coolant loop Cooling capacity of the secondary coolant loop 
was reducedwas reduced
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was reducedwas reduced

TOP VIEW
BACK VIEW



Block II AnomaliesBlock II Anomalies



Condenser Exit Temperature 1Condenser Exit Temperature 1



Condenser Exit Temperature 2Condenser Exit Temperature 2

Water slugging out of condenserWater slugging out of condenserWater slugging out of condenserWater slugging out of condenserWater slugging out of condenserWater slugging out of condenserWater slugging out of condenserWater slugging out of condenser



Condenser Exit Temperature 2Condenser Exit Temperature 2



Ingestion of Hydrogen Gas Ingestion of Hydrogen Gas 

Ingestion of hydrogen gas into drinking waterIngestion of hydrogen gas into drinking waterIngestion of hydrogen gas into drinking waterIngestion of hydrogen gas into drinking waterIngestion of hydrogen gas into drinking water Ingestion of hydrogen gas into drinking water 
caused discomfort to crewmancaused discomfort to crewman

Solution was the development of hydrogen gasSolution was the development of hydrogen gas

Ingestion of hydrogen gas into drinking water Ingestion of hydrogen gas into drinking water 
caused discomfort to crewmancaused discomfort to crewman

Solution was the development of hydrogen gasSolution was the development of hydrogen gasSolution was the development of hydrogen gas Solution was the development of hydrogen gas 
separator which was added to the drinking water separator which was added to the drinking water 
system system 

Solution was the development of hydrogen gas Solution was the development of hydrogen gas 
separator which was added to the drinking water separator which was added to the drinking water 
system system 



Lessons Learned/ReviewLessons Learned/Review

Some problems were unique to the FC and others wereSome problems were unique to the FC and others wereSome problems were unique to the FC and others wereSome problems were unique to the FC and others wereSome problems were unique to the FC and others were Some problems were unique to the FC and others were 
caused by integration with other spacecraft systemscaused by integration with other spacecraft systems
Some problems were unique to the FC and others were Some problems were unique to the FC and others were 
caused by integration with other spacecraft systemscaused by integration with other spacecraft systems

Operational errors caused the costly failure of several Operational errors caused the costly failure of several 
FC’s during early servicing and checkout operationsFC’s during early servicing and checkout operations
Operational errors caused the costly failure of several Operational errors caused the costly failure of several 
FC’s during early servicing and checkout operationsFC’s during early servicing and checkout operations

Contamination was a serious problem for spacecraft Contamination was a serious problem for spacecraft 
subsystemsubsystem
Contamination was a serious problem for spacecraft Contamination was a serious problem for spacecraft 
subsystemsubsystemsubsystemsubsystem

Redundancy philosophy that was instituted by FC Redundancy philosophy that was instituted by FC 

subsystemsubsystem

Redundancy philosophy that was instituted by FC Redundancy philosophy that was instituted by FC 
system designers resulted in system and mission system designers resulted in system and mission 
flexibility flexibility 
system designers resulted in system and mission system designers resulted in system and mission 
flexibility flexibility 



LESSONS LEARNED/REVIEWLESSONS LEARNED/REVIEW

Recommendations:Recommendations:Recommendations:Recommendations:Recommendations:Recommendations:
System selection/design criteria should include System selection/design criteria should include 
susceptibility to damage as a result of operational susceptibility to damage as a result of operational 

Recommendations:Recommendations:
System selection/design criteria should include System selection/design criteria should include 
susceptibility to damage as a result of operational susceptibility to damage as a result of operational p y g pp y g p
errorerror
System/spacecraft interfaces should be carefully System/spacecraft interfaces should be carefully 
d fi dd fi d

p y g pp y g p
errorerror
System/spacecraft interfaces should be carefully System/spacecraft interfaces should be carefully 
d fi dd fi ddefineddefined
Compatibility of circulating fluids with system  Compatibility of circulating fluids with system  
hardware verifiedhardware verified

defineddefined
Compatibility of circulating fluids with system  Compatibility of circulating fluids with system  
hardware verifiedhardware verified
All fluid loops should have filters upstream of critical All fluid loops should have filters upstream of critical 
componentscomponents
All fluid loops should have filters upstream of critical All fluid loops should have filters upstream of critical 
componentscomponents
Critical automatic control devices should be used in Critical automatic control devices should be used in 
manner to avoid operation in twomanner to avoid operation in two--phasephase--fluid fluid 
mediummedium

Critical automatic control devices should be used in Critical automatic control devices should be used in 
manner to avoid operation in twomanner to avoid operation in two--phasephase--fluid fluid 
mediummediummedium medium medium medium 



ObjectivesObjectives

State Basic Design Criteria for FC’sState Basic Design Criteria for FC’sState Basic Design Criteria for FC’sState Basic Design Criteria for FC’sState Basic Design Criteria for FC sState Basic Design Criteria for FC s

Design considerations during developmentalDesign considerations during developmental

State Basic Design Criteria for FC sState Basic Design Criteria for FC s

Design considerations during developmentalDesign considerations during developmentalDesign considerations during developmental Design considerations during developmental 
phase that affected Block I and Block II vehiclesphase that affected Block I and Block II vehicles
Design considerations during developmental Design considerations during developmental 
phase that affected Block I and Block II vehiclesphase that affected Block I and Block II vehicles

Summarize the conditions that led to the failure Summarize the conditions that led to the failure 
of components in FC’sof components in FC’s
Summarize the conditions that led to the failure Summarize the conditions that led to the failure 
of components in FC’sof components in FC’sof components in FC sof components in FC s

State the solutions implemented for each failureState the solutions implemented for each failure

of components in FC sof components in FC s

State the solutions implemented for each failureState the solutions implemented for each failureState the solutions implemented for each failureState the solutions implemented for each failureState the solutions implemented for each failureState the solutions implemented for each failure



ReferencesReferences


