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Charge controllers – main points
• Function in system
• Place in system / wiring
• Main characteristics of charge controllers
• Examples of commercially available charge controllers
• Charge controller specification sheets
• Sizing charge controllers
• MPPT – maximum power point trackers
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Charge controller in DC only circuit

BATTERY

CONTROLLER

DC loads

• The main function of the 
charge controller is to protect 
the battery from being 
overdischarged and being 
overcharging

• DC loads are taken directly 
from the charge controller - 
they are automatically 
disconnected once the battery 
voltage falls below a certain 
level

• Solar pump controllers are 
different 
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Charge controller wiring
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Battery sense wires

• Some charge 
controllers 
have battery 
sense wires

• These enable 
a more 
accurate 
reading of 
battery voltage

LOADSMODULES
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Charge controller with inverter

• The inverter is connected 
directly to the batteries 

• The inverter will disconnect 
when battery voltage falls 
below approx. 10.5V but this 
is to protect the inverter 
not the batteries

• Having DC loads such as 
lights connected directly to 
the charge controller can 
serve as a warning of low 
battery voltage if they are cut 
off. More usual in larger 
systems

INVERTER
AC loads

BATTERY

CONTROLLER
DC loads
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Charge controller characteristics

• Rating in amps

• Operating voltages

• Low voltage disconnect

• High voltage disconnect

• Efficiency

• Stand-by power 
consumption

• Short circuit protection

• Overload protection

• Battery state-of-charge 
indicators

• Solar charge indicators

• Load indicators

• Reverse polarity protection

• Temperature compensation

• Radio interference

• RESET switch
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Solar charge controllers 
and battery type

• Some charge controllers will differentiate between different 
types of batteries.

• Sealed batteries are not given equalisation charges, and 
controllers can be set to take this into account.

• Some charge controllers need to be set for the battery type by 
means of a switch or jump lead.
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Example of a 
charge and 
discharge 
cycle 
controlled by 
a solar 
charge 
controller

LVD, HVD & Load Reconnect
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Temperature compensation

• The lower the 
temperature the higher 
the voltage required to 
charge a battery 
effectively

• Most charge controllers 
sense the ambient 
temperature but some 
have thermometers 
which measure the 
battery temperature

• This curve is for a 
specific make of sealed 
battery
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Steca Solsum

• 5A - 9A
• 12 & 24V
• Low cost
• Basic indicators
• For small one or two module 

systems
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SunSaver from Morningstar

• 10A
• 12V & 24V versions
• Optional LVD
• Encapsulated, 

approved for 
“hazardous locations”

• Basic indicators
• Sealed battery 

selectable
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Prostar Series from Morningstar

• 20A charge/ 16A 
load & 30A charge/ 
30A load versions

• LCD display
• Full range of 

features
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STECA automatic systems
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STECA Power Tarom

• Incorporates MPPT
– can capture up to 35% 

more power from array
• 8,400 watts
• IP 65
• 12 / 24 / 48 VDC
• Built in Ah meter
• 10  kg
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APOLLO T80 TURBOCHARGERTM

• Incorporates MPPT
– can capture up to 35% 

more power from array
• 5,300 watts
• 80A output
• 70A input
• 12 / 24 / 48 VDC
• Data logger
• 39cm x 22cm x 11cm
• 7.3 kg
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Choosing a charge controller

• Amps in?
• Amps out?
• More modules can be added 

if the charge controller is 
oversized

• Battery type
• Ease of installation

• The user
– What information does the 

user require?
• Efficiency / voltage drop
• LVD adjustable?
• Cost
• Effect of heavy loads, inverter 

in system
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