
 

Page 1 

© 2021 ABB. All rights reserved. 

APPLICATION NOTE 

Background / purpose 
ECO Priority Source is the name given to a series of rectifiers in the Infinity family which have the capability to 

combine alternative energy sources, such as photo-voltaic solar directly into a battery charging power system. The 

purpose of this application note is to give the reader a basic understanding of how these rectifiers can be used in a 

DC power system.  Applications discussed include on and off grid. 

ECO Priority Source rectifiers 
The following Infinity Rectifiers are considered part of the ECO Priority family: 

NE050ECO48ATEZ – 48V output 

NE100ECO24ATEZ – 24V output 

As with all Infinity series rectifiers, the ECO Priority rectifiers are compatible with all single and dual voltage Infinity 

power systems.  

ECO Priority rectifiers efficiently and easily transform solar panel output into telecom grade -48 Volt (or +24V) 

power. They use a straightforward provisioning method where one rectifier is assigned to manage one string of 

solar panels and are a good product match with the most popular mono and poly crystalline solar panels on the 

market today.  The rectifiers, when used in this mode, perform Maximum Power Point Tracking (MPPT) for the 

solar panels in real time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The number of solar panels that can be combined into a single string is dependent upon the characteristics of the 

panels chosen and the environment into which they will be deployed.  More on this to follow. 

Figure 1.  

ECO Priority Source  
Solar Applications  
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APPLICATION NOTE 

Multiple energy sources 
In many applications multiple energy sources are 

available. 

One of the key advantages of ECO Priority Source is the 

ability to combine multiple energy sources in a single 

system.  The rectifiers are compatible with all Infinity 

power systems.  This means that any system with an 

Infinity power system is a candidate for the addition of 

a solar energy source. 

Individual rectifiers can be fed from the utility grid, 

local generator, or solar panels, as shown in Figure 2.  

Each rectifier puts its output onto the common battery 

bus, where it is used to charge batteries or supply user 

loads. 

Rectifier priority is such that the renewable sources are 

used to their fullest capability before other sources 

(they are prioritized for primary use).   

Generators are typically controlled by the system 

controller and only switched on when the other sources 

and battery reserve are insufficient. 

Using this power architecture allows control and use of 

multiple energy sources without the need for the 

traditional transfer switch.  Removing the need for a 

transfer switch increases the reliability of the system 

but does require additional rectifiers. 

Applications 

Various combinations of grid, solar and generator power can be used in different applications.  Each application has 

specific needs for battery performance and system capacities.  

On grid – solar supplement only. 

In an “on Grid” application the electric utility would be considered the primary energy source.  Batteries would be 

provisioned only to protect against utility outages.  In normal operation the battery is maintained in float charge 

mode and only discharges when a utility outage occurs. 

Adding a solar power source can reduce the amount of utility power used, reducing the utility bill. 

Solar panels are added in strings, as shown in Figure 1, each string feeding its own rectifier.   

Figure 2.  
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Providing that the total peak power of the solar panels does not exceed the system load, then the battery operation 

will continue to be float charge mode.  Any solar energy generated over and above the load level will be wasted, unless 

the batteries are sufficiently discharged to accept and store the excess. 

For this reason, adding solar power to a utility powered system should not exceed the load requirements.  Since 

the batteries only experience infrequent discharges, batteries that are optimized for float life would be used.  

Battery capacity provisioned would be calculated to support the longest anticipated power outage. 

Off grid – solar but no generator 
In an off-grid system where solar is the only energy source, continuity of load operation is dependent on 

generating enough solar energy during the day and being able to store it for use at night.  

Solar panel capacity must be calculated such that the solar array generates enough power to support the load plus 

enough extra to charge batteries for nighttime operation.  A good rule of thumb is that the peak solar capacity 

should be approximately 5X the load power. 

In this type of application, the batteries will charge during the day and discharge every night, so a battery should 

be selected that has a good cycle life characteristic. 

If continuous operation is needed, battery capacity should be calculated to not only support the load overnight but 

also on cloudy days when they occur since there is no additional power source available.  Depending on the 

location, this may need to be several days.  Battery capacity to support the load for several days, will need 

additional charging capacity if the system is to be able to recharge the batteries in a reasonable amount of time 

after an extended time without solar energy. 

The need to provision both battery capacity and solar panels to support extended outages leads to a system that 

is significantly bigger (and more expensive) than is strictly required to support the load on a day-to-day basis, the 

best solution for this is to provide a backup generator if at all possible. 

Off grid – solar with a generator 
In the case of a system that is off grid, and primarily powered by the sun, a generator is a good hedge against 

extended periods of inclement weather, reducing the need to over provision batteries and solar panels to cope 

with those occurrences.  The generator would typically be controlled by the Infinity power system to start and run 

only when the batteries reach a specified level of discharge.  The generator should be equipped to accept a contact 

closure “start / stop” control from the power system controller. 

Batteries would be expected to charge and discharge every day, so a battery with good cycle life should be 

selected.  Capacity of the battery should be calculated to support the load for a moderate amount of time.  For a 

fixed amount of solar capacity, more battery capacity will result in less frequent, but longer periods of generator 

running. 

On grid – solar primary source 
It is possible to use solar energy as the primary source with the utility grid as a backup, much like a generator would 

be.   Again, the batteries would be expected to charge during the day and discharge at night.   
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Batteries would be selected for a good cycle life, and utility power only used when the battery state of charge 

dropped below a preset threshold.  The Infinity power system can control the usage of power for this type of 

application. 

Capacity and sizing 
In most sizing calculations, the rectifier rated capacity of 2,750W is used. 

Generator 
Generator sizing will depend on the type of system being supported and other energy sources available.   

Generators are most frequently used as a backup for when other sources have failed.  They typically must support the 

entire load until other sources return. 

Example:  A 5KW load is to be supported in an “off grid” application.  When other power is not available, and the 

battery has been depleted, the generator must support the entire load and be able to recharge batteries.  Battery 

recharge capacity is often calculated as 30% of the max load, so the generator capacity required will be 5KWx1.3 = 

6.5KW  

A 10KW generator will require about 8KW of rectifier capacity if the usual 80% derating is used.  At higher elevations 

additional derating may be required.  Consult the generator manufacturer’s instructions for derating.  8KW / 2.75KW 

= 2.91, so 3 rectifiers would be required.  If n+1 redundancy is preferred, then a fourth rectifier can be added to 

support this size of generator. 

Utility 
Utility capacity calculations would normally be based on the expected total load, since in the absence of other 

sources the utility would be expected to support the total load, plus charge batteries if depleted.  Battery charging 

capacity (recharge factor) is usually calculated as 30% of the load capacity, so total utility rectifier capacity would be 

Load x 1.3 and the number of rectifiers would be Load x 1.3 / 2.75 and rounded up to the next whole number.  Again, if 

utility rectifier redundancy is required, add the number of redundant rectifiers to this calculation. 

Solar 
There are several aspects to the provision of rectifiers for 

solar panel arrays.  To asses the application we must start 

with several characteristics of the solar panels chosen for 

use. 

Pmax - Nominal maximum power 

Voc – open circuit voltage of the individual panel 

Tc - Temperature coefficient (Voc) of each panel 

Figure 3.  right, shows an excerpt from a typical solar 

panel data sheet, highlighting these parameters. 

Figure 3.  
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The environment at the site must also be considered.  As can be seen from above, the open-circuit voltage can be 

expected to go up as ambient temperature goes down, as indicated by the negative temperature coefficient (Voc).   

As seen in Figure 1, the solar panels are connected in series to form an array connected to the input of a rectifier.  

There are two main concerns with designing a string of panels to connect to the input of an ECO Priority rectifier.  

The input voltage and the input power.  The highest input voltage encountered must not exceed the rectifiers rated 

input voltage of 310V DC.  The highest input power cannot exceed 2,750W 

If the lowest temperature for the site is Tmin, then the open circuit voltage for a panel at this temperature is: 

Voc max = Voc x (1+Tc x (25-Tmin)) 

In the example on the data sheet excerpt, using the data for the 275W panel and a lowest temperature of -10C: 

Voc max = 38.0 x (1+0.0031x(25+10)) = 42.123 Volts (per panel) 

Now we can determine how many panels (N) can be put in series without exceeding the rectifier maximum input 

voltage of 310V 

N = 310V / Voc max = 310/42.13 = 7.36 

In this example a maximum of 7 panels can be put in a series string without exceeding the rectifier input voltage limit. 

The other consideration is max power, in this case 7 panels at 275W gives a max power of 1,925W, which is less than 

the rectifier capacity of 2,725W. 

Battery 
There are several aspects to the provision of batteries, depending on the application, as already mentioned. 

In the applications where batteries get charged and discharged every day (typically the off grid applications) the 

battery cycle life is critical.  Batteries specifically designed and optimized for solar applications with good cycle life 

should be chosen. 

Battery capacity calculations vary depending on the battery chemistry and manufacturers recommendations.  

The basic sizing calculation is for the battery to be able to support the load until the primary or backup source of 

energy is available.  In an off-grid application this may mean supporting the load for 24 hours or more, resulting in 

sizeable battery installations. 

Summary 
The ECO Priority Source rectifiers, when combined in an Infinity power system provide an economical, reliable and 

flexible way of combining renewable and traditional power sources into an integrated DC (-48V and +24V) power 

system for both on and off grid applications. 

Solar panels can be connected directly to the power system along with other energy sources in a seamless system 

that optimizes the use of the available solar energy, using MPPT technology in the rectifier itself. 

Further information on power systems and applications can be obtained by contacting your local ABB sales 

representative. 
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