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Nearly all designers make products

for the richest 10 percent of the
world. -paraphrased from Paul Polack
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1.6 billion people without Cellular phones, radios, etc.
regular access to grid proliferation rates
surpass electrification rates
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Fees to charge batteries Off-grid improvised systems
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Improvised Rural Micro (pico?)
Grid Systems
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e 12V systems

Time Until External Recharge

* Flooded lead-acid 8 S8AN
— Sometimes VRLA 6

e Repurposed automotive (,,
batteries (shallow cycle) §4 _

e Typical size < 30Ah (360Wh &
@ 20hr rate) 0 -

e Temperature not controlled
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Charging
Battery Obtained 2

unknown SOC
unknown condition
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Time-based charging
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Shallow Cycle Battery
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50 -- Large harmonic content.
| i Harmonic effects on
50| | battery, components?

Inverters
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Modified Sine Wave

Output: 220V %
Power: 200VA
Cost: ~$22
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Short term vs. Long term costs
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Incandescent: 104W
CFL: 16.4W
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Inefficient charging
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Diagnhostics

Battery SOC indicator
Voltmeters

Watt and Wh meters

Battery Charging Technoloqgy

Battery reconditioner
Simple bulk charger

DC/DC converters
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Battery maintenance
Battery safety

Concepts of energy




