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SFSF66 Monitoring in Circuit BreakersMonitoring in Circuit Breakers
SFSF66

NM wants continuous monitoringNM wants continuous monitoring
Dielectric used in high voltage breakersDielectric used in high voltage breakers
Most potent greenhouse gas Most potent greenhouse gas –– 22,900x CO22,900x CO22

21% of breakers are 3021% of breakers are 30--40 years old40 years old
17% are over 40 years17% are over 40 years
EPA has recently designated EPA has recently designated 
SF6 as one of six most SF6 as one of six most 
hazardous gaseshazardous gases



SFSF66 Monitoring in Circuit BreakersMonitoring in Circuit Breakers
Customers Wireless mesh Customers Wireless mesh 
sensor network sensor network 
Data Processing at each nodeData Processing at each node
Designed for use with LiDesigned for use with Li
primary Cprimary C--cell (8Ahr)cell (8Ahr)
Batteries lasted 2Batteries lasted 2--8 weeks 8 weeks 
depending on their location depending on their location 
in the meshin the mesh



Substation Map Substation Map –– 8 8 

111
109R

101R

Gateway

102

114

113

117
132



Key                    ComponentsKey                    Components

Energy Harvester Energy Harvester –– Photovoltaic Array Photovoltaic Array –– 2” x 5.4”2” x 5.4”

Battery Battery –– Rechargeable Lithium Polymer Rechargeable Lithium Polymer –– 150mAhr150mAhr

Supercaps Supercaps ––
One 1.5F (Local Pulse Power)One 1.5F (Local Pulse Power)
One 0.475F (Battery Recharging)One 0.475F (Battery Recharging)



SFSF66 Sensor Mote OperationSensor Mote Operation

Sense: 17mA/125ms
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SFSF66 Sensor Mote OperationSensor Mote Operation
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Continuous Operation for Over Two Years!Continuous Operation for Over Two Years!
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SummarySummary
EnerPak makes energy harvested power a practical source of EnerPak makes energy harvested power a practical source of 
energy for autonomous devicesenergy for autonomous devices
EnerPak charging electronics allow safe and optimized charging oEnerPak charging electronics allow safe and optimized charging of f 
energy storage components at energy storage components at very low powervery low power
EnerPak system performance optimizes the available power from EnerPak system performance optimizes the available power from 
harvesting throughout device load power cyclesharvesting throughout device load power cycles
EnerPak power management system has resulted in a product that EnerPak power management system has resulted in a product that 
electrically looks like a battery:electrically looks like a battery:

Always onAlways on
Provides stable, regulated voltageProvides stable, regulated voltage
Can deliver power over the full range of levels demanded by Can deliver power over the full range of levels demanded by 
wireless sensors and other selfwireless sensors and other self--powered devicespowered devices

EnerPak leverages and improves the standEnerPak leverages and improves the stand--alone performance of alone performance of 
lithiumlithium--polymer and other rechargeable batteriespolymer and other rechargeable batteries
EnerPak can be discrete or semiEnerPak can be discrete or semi--conductor solutionconductor solution


