
Application Note                                                               

Offset Functionality in the Radian Family Inverter/Chargers 
 

Models: GS8048, GS8048A, GS7048E, GS4048A, GS3548E 
 
Overview: OutBack’s “Offset” function in the Radian Series inverter/chargers is activated when there is excess 
renewable energy (RE) available and can provide an outlet for where the excess is used. In some applications, the 
ability to sell energy back to the utility grid is limited, restricted or otherwise undesirable. Offset can reduce the 
power that must be purchased from the utility when excess renewable energy is available to power the loads. 
Three different examples are covered in this application note.  

Offset is a function in the Radian inverter/charger product line and is part of normal operation in most AC Input 
Modes.  Designed for continuous operation, there are settings that can enhance its operation Offset functionality 
is performed automatically when decisions of where to prioritized excess energy is needed. Offset is strictly a 
function of DC voltage settings and the presence of AC output loads to consume the excess energy. Four DC 
voltage set points are used by Offset:  Absorb, Float, Equalization and Sell RE voltages. There are no existing 
settings to adjust DC and AC current flow; however, these can be “influenced” by Offset.  The Offset function is 
not available in the AC Input Modes Generator, Support or UPS. 

• Absorb: This is the second stage of charging after Bulk. It is a constant-voltage stage. Current varies as 
needed to maintain the voltage, but will typically decrease to a very low number over time. This “tops off 
the tank”, leaving the batteries at essentially 100% of capacity. 

• Float: This is the third stage of charging. It is a constant-voltage stage. Current varies as needed to 
maintain the voltage, but typically drops to a low number. This stage stops the batteries’ tendency to self-
discharge and maintains the batteries at 100% of capacity 

• Equalize: Equalization is a controlled overcharge that is part of regular battery maintenance for some 
battery types – lead acid for example. Equalization brings the batteries to a much higher voltage than 
usual and maintains this high voltage for a period of time. 

• Sell RE: Sell RE voltage is the target voltage used by the inverter for both the Offset and grid-interactive 
functions when the charger is otherwise inactive.  

 
If the Radian is attempting to maintain the DC voltage at one of these four voltages and excess renewable energy 
causes the DC voltage to exceed the voltage setting, then the Radian will send the excess energy to AC output 
loads if they are available. This “offsetting” will continue until the DC voltage drops to the voltage setpoint that 
the Radian is trying to maintain. 

The adjustment of these voltage setpoints between different charging sources is what determines effectiveness 
and operation of the Offset Function (see figure 1).           
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Value Default (Vdc) 
Minimum 

(Vdc) 
Maximum 

(Vdc) 
Absorb 57.6 44.0 64.0 
Float 54.4 44.0 64.0 
Equalization 58.4 44.0 64.0 
Sell RE 52.0 44.0 64.0 

 
  Figure 1 - Voltage Defaults and Adjustment Range Values 

 

Figure 2 - Charging Stages Over Time 

 
For the sake of simplicity, this discussion focuses on the Radian inverter/charger and FLEXmax charge controller as 
the charging sources. The inverter/charger is charging from the utility grid and the charge controller is charging 
from PV panels (solar electricity). 

During the first charging stage, Bulk, both the inverter/charger and the charge controller will contribute charge to 
the battery. When the battery is at a low value, each charging source will contribute as much as it can to the 
battery. Once the battery’s targets are reached, each will contribute to maintaining the absorb voltage. If the 
charge controller is set slightly higher than the inverter/charger, it will continue to contribute charge to the 
battery from PV. If the solar is unable to maintain the absorb voltage, as in the event of cloud coverage, the utility 
grid is still there and will maintain the battery voltage target. The solar is fully used, grid charge minimized and 
battery voltage maintained (see Figure 2).  

During this second charging cycle, the absorb cycle, the inverter/charger sees it’s absorb setting as a direct 
command and it will do anything it can to keep the battery at its absorb setpoint. Any excess voltage above the 
inverter/charger’s absorb setpoint will be used to send power to the AC loads on the output of the 
inverter/charger. In short, a battle ensues and the offset function makes the decision. The charge controller 
harvests as much energy as it can to bring the batteries up, and the inverter/charger tries to maintain its absorb 
setpoint by powering loads. Each unit forces the other to work as effectively as possible while battery voltage is 
maintained within safe levels.  Keep in mind, offset performs without user selectable settings or control to 
maximize solar efficiency in the various AC Input modes that are offered by the inverter/charger excluding 
Generator, Support & UPS modes.  
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Consider the opposite; if the inverter/charger is set to a higher absorb voltage than the charge controller then the 
charge controller will display EX-ABSORB. This indicates that the charge controller’s absorb voltage setpoint is 
exceeded and it will not contribute energy to battery charging. This forces the inverter to be the sole charging 
source. This is not recommended and does not allow “Offset” function to perform resulting in inefficient use of 
the available renewable energy. 

When to use the Offset Function in the Radian Series inverter/chargers 

Scenario #1: Offset is particularly useful in off-grid systems where no grid tie agreement exists and importing back 
to the utility grid is not allowed. When renewable energy sources raise the battery voltage for example, above 52 
volts, the inverter/charger uses the excess to run the AC loads on the output of the inverter/charger. The 
inverter/charger goes silent if the renewable source can add more than the AC loads can dissipate. 

Scenario #2: In a grid tied system, the “Sell RE” setpoint (sometimes called the Sell Voltage) dictates the point 
where it imports back to the grid through its own AC input. In a system that is not set to sell back to the grid, like 
off- grid, the “Sell RE” voltage is the point that the Radian tries to maintain when a renewable source raises the 
battery to a higher voltage. The renewable source could be a wind generator, hydro system, PV or other.  

A common scenario using solar would be sunlight striking a solar panel at first light in the morning. The FLEXmax 
charge controller will wake up and begin to charge the batteries. The charge controller’s function is to bring a lead 
acid battery up to its absorption default value of 57.6 VDC The inverter/charger senses the DC voltage rise above 
52 volts inverts it to AC then uses it to power AC loads.  Thereby maximizing solar harvest and minimizing grid 
usage. Even when the inverter/charger is selling, if AC loads are present it will be offsetting those loads at the 
same time; it offsets first and then sells if more RE energy is available than what the AC Loads require. 

Scenario #3: The “Offset” function is also useful when multiple sources are actively charging the battery. The 
Absorb charge is used in this example, but Float or Equalize would operate the same (with the inverter/charger, 
the absorb charge usually happens when is first powered up or the batteries are drained to a low level and an AC 
source becomes available.) The first stage is called the bulk cycle and is known as a constant current stage. The 
inverter/charger will contribute as much current as it is capable of giving or as much current as the battery will 
absorb. The absorb voltage is the target. Once the absorb voltage is achieved the inverter/charger will only deliver 
the amount of current that it takes to maintain the absorb voltage.  A charge controller will go through a bulk and 
absorb cycle in a similar manner. A major difference is the FLEXmax charge controller is called upon to perform 
this cycle every morning when sunlight becomes available.  Therefore, if the inverter/charger is not set to provide 
an Absorb charge, it will offset the excess energy that the charge controller delivers to the loads while the charge 
controller attempts to perform its own Absorb charge. 

 Summary 

Offset is a function of the inverter/charger.  If it did not exist, there would be no way to resolve conflicts within a 
system and excess renewable energy would simply be wasted. The limitation of offset is that it is only effective 
when the sun is shining.  If more direct control of energy use is required using the same setpoints, please see the 
GridZero discussion.  
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