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Introduction

• JPL Power System Architectures:
• Galileo, Cassini and X2000 were RTG powered systems
• Pathfinder, MER and MSL are rover power systems
• Deep Space I and DAWN are Solar Electric Propulsion 

Power Systems

• Power System Architecture Functions
• Power Control
• Command I/F
• Power Distribution
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Generic Power System Architecture
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Cassini Power System
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X2000 Power System
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MER Power System
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SEP Power System
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Generic Power System Architecture

Pyros

Valves
Energy 
Storage

Battery

Power Source

RPS

Power System

Solar 
Array

GSE

Source 
Simulator

Energy 
Storage
Safety 
Inhibits

Electronic 
Loads

CMD/TLM

SFC

Hardware
CMD

Power 
Control Power 

Distribution

GSE

Command
I/F



30 Mar. 2004 GAC -10

X2000 Power Control System
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N+K Fault Tolerant Application
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Generic Power System Architecture

Pyros

Valves
Energy 
Storage

Battery

Power Source

RPS

Power System

Solar 
Array

GSE

Source 
Simulator

Energy 
Storage
Safety 
Inhibits

Electronic 
Loads

CMD/TLM

SFC

Hardware
CMD

Power 
Control Power 

Distribution

GSE

Command
I/F



30 Mar. 2004 GAC -13

Switch Density
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Switching Functions
• Relay combinations (Pathfinder, MER)

• Lowest power 
• Requires fault protection 
• Dead-facing, High Power Bus Configuration Changes
• Isolated commanding, Non-volatile status

• Dedicated High or Low Side (MSL)
• Low power
• Requires fault protection (fuses or current trip)

• Dedicated, Fault Protected (Cassini)
• Medium Power 
• Includes fault protection and in-rush limiting
• Dedicated high switch and low switch

• Floating, Fault Protected (X2000)
• Highest power 
• Includes fault protection, in-rush limiting and telemetry
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Generic Power System Architecture
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Cassini PPS Data Interface
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Distributed Control Architecture
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Power System Architecture
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Summary

• JPL Power System Architectures
• Driven by mission specific  requirements
• Power source is key to developing the architecture
• Fault tolerance requirements depends on the mission

• Power System Architecture Functions
• Power Control

• “N+K” Fault Tolerant Architectures
• Power Distribution Switching

• Power Density vs. Switch Density
• Command I/F

• Distributed data bus interface and point of load power 
conversion
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