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A battery is a collection
of electrochemical cells
that are contained in the
same case and are
onnected together
ectrically. Each cell
R nsists of a positive and
ative plate immersed
e n electrolyte solution.
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A Battery Discharging

*Cell discharge =
conversion of energy

In chemical bonds into
lectron flow (current)
ctive material at the
ative terminal reacts
the electrolyte to

a new material that
ses electrons




A Battery Charging

*Cell charging =
charging current is
applied in the opposite
Irection

stores original

rged state of battery
ducing the opposite
iIcal reaction as
arge




Battery Chemistries

Deep-

Electrolyte Type Cost | Availability Cycle

Temp Maint

Flooded Pb-Ca OV low very good poor poor

Flooded Ni-Cd PP high limited good excellent

Captive Pb-Ca SV med limited fair poor

Captive Ni-Cd SP high very good good good none

Pb = Lead, At = Antimony, Ca = Calcium, Ni = Nickel, Cd
OV = Open Vent, SV=Sealed Vent, SP = Sintered Plate, P

vens, Show Me Solar, 2009



Battery Units

Cell chemistry (PbA 2V Li 3-4V)
v many cells in series
Capacity re of the amount of
a battery can store

Example: hat has 6 cells gives
s 5 Amps of current
p-Hours (Ah) of

attHours (1.2kWh)

lop, Photovoltaic Systems, 2" Edition



Battery: C rate

Do Ele -0 &1 0= the ratio of nominal
D discharge time in hours

Example: attery discharging
C/20 discharge rate
] for up to 20 hours;

> same battery
for up to 5 hours

lop, Photovoltaic Systems, 2" Edition



State of Charge

effrey Owens, Show Me Solar 2009
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Temperature and Age Dependency

Self-Discharge Rates

- Self-Discharge Rates
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What the Charge Controller does ...

Multiple-Stage Charging
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Building capacity — Series/Parallel

Volts?

24\

ity?
- o Capacity”
100 Ah 100 Ah

' T [ 200 Ah
BATTERIES IN SERIES BATTERY STRINGS

(BUILDS VOLTAGE) IN PARALLEL
(BUILDS CAPACITY)
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ltaic Systems, 2™ Edition



Overdischarge Protection
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CURRENT
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Inverters

—DC INPUT FROM PV ARRAY OR
/| BATTERY BANK

INVERTER AC OUTPUT

TO LOADS

I - DC POWER =
i AC POWER —._ | lIF=

oltaic Systems, 2" Edition



Power Conditioning Units
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Inverter Waveforms
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Transformer
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Inverter Circuits

H-BRIDGE
INVERTER CIRCUIT
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Inverter Circuit — Plus phase

H-BRIDGE
INVERTER CIRCUIT

DCH—
i " AC
DC(—— |




Inverter Circuit — Minus phase

H-BRIDGE
INVERTER CIRCUIT

AC
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Next Generation Systems

onverters in module handle MPPT and
>ower Box, Solar Magic, Enphase

ith Module integrated Power
1l commanded by inverter

2n available, disconnect
afe Islanding)

times, allow peak

1 System integration
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