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SMART INVERTERS FOR PV SOLAR
AND MICROGRID APPLICATIONS
The Role of Distributed Energy Resources
in Reducing Energy Costs

Photovoltaic (PV) solar energy resources have
accounted for 40% of new electrical generating
capacity added in the US in 2019. Through 2050,
PV solar is expected to be the fastest-growing
renewable energy source (see Figure 1). PV solar
installations on homes and commercial/industrial
buildings make up the majority of distributed
energy resources (DERs) in the US.
However, renewable DERs such as PV solar by
themselves are not as effective at solving the
problem of high energy costs in metropolitan
areas as they once were. The primary reason for
this is the shift in peak load hours in metropolitan
areas from the daytime to the hours of 5pm to
9pm. Since the peak hours for PV solar electrical
generation is generally between 8am and 5pm,
this can be problematic for homeowners and/or
businesses that look to PV solar as a means to
significantly reduce their energy bills, and to
provide resilience against power grid disruptions.
One solution to the mismatch of PV solar energy
availability and electrical grid demand/availability
is to utilize battery-based energy storage. This

Figure 1: Renewable Energy Generation in the US
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approach stores some (or all) of the energy
generated by PV solar during the day in a bank of
batteries. When the energy is needed during peak
hours, it can either be consumed “behind the
meter” in homes or commercial buildings, or put
back on to the grid at a premium price.

What is a “Smart Inverter” and Why Is It
Important to the Use of DERs?

Combining PV solar and battery storage requires
an energy management system (EMS) with
enough intelligence to determine the demand of
the loads, the supply/demand from the grid, and
the power stored in the battery system. When this
functionality is designed into the inverter system
that takes DC power from the PV solar panels
and/or battery storage system and turns it into AC
for the building or grid, the result is known as a
“smart inverter”. The smart inverter runs a
software application that provides the EMS
functionality, as well as providing the consumer
with information on power usage and cost. Every
smart inverter must be certified to UL 1741-SA
(“Inverters,
Converters,
Controllers
and
Interconnection System Equipment for Use With
Distributed Energy Resources”) before it can put
energy onto the public electricity grid in the US.
The testing under UL 1741-SA is to ensure that the
smart inverter doesn’t impact overall grid stability.
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OK – A Smart Inverter-Based Energy
Solution Makes Sense. How Do I Do It?
There are two ways to build a system that
combines PV solar, energy storage, and EMS
capabilities. The first approach utilizes separate
inverter systems for the PV solar cells and for the
battery storage system. The PV solar inverter
connects to the battery inverter through AC, which
also connects to the load (home or building) and
to the grid as shown in Figure 2. In this scenario,
only the inverter for the battery needs to be bidirectional; the solar inverter only needs to
convert DC power to AC power. Intelligence in this
model is typically supplied by a separate EMS
system that talks to both the inverters and the grid.
This is the typical approach when energy storage
is retrofitted into an existing PV solar installation,
such as adding a battery wall to a solar-equipped
home or business building.
The second approach, which is shown in Figure 3,
is to use a smart inverter with multiple DC ports.
This type of inverter both reduces the equipment
footprint in the installation and increases the
energy efficiency of the solution by avoiding
multiple AC-DC electrical conversions from and to
the battery storage system. Just as importantly, it
allows the EMS function to be contained in the
inverter itself, as the inverter sees all of the power

Figure 3: Energy Architecture with Multi-Port Inverter
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Figure 2: AC-Based Energy Architecture

flow within the system. This type of inverter is
known as a multi-port smart inverter.

Rhombus 30kW/60kW Smart Inverter

An example of this type of inverter is the Rhombus
RES-BESS60DP-480 Multi-Port Smart Inverter.
The Rhombus 30kW/60kW Smart Inverter
provides two independent DC port, each of which
can handle 30kW of energy. One port is
unidirectional and is built to connect to PV solar
arrays; the other port is bi-directional and contains

Figure 4: Rhombus RES-BESS60DP-480
30kW/60kW Multi-Port Smart Inverter
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battery pre-charge capabilities. Both DC ports can
drive the 60kW AC port.
The Rhombus 30kW/60kW Smart Inverter also
incorporates the Rhombus VectorStat EMS singleboard computer and VectorStat software
framework, allowing it to run complex EMS
applications locally, and/or work with cloud-based
EMS systems. Finally, the Rhombus 30kW/60kW
Smart Inverter is UL 1741-SA certified, enabling it to
interface with the electric utility grid.

Putting It All Together

Figure 5 shows a reference architecture for
utilizing the RES-BESS60DP-480 Smart Inverter.
As can be seen, the Rhombus 30kW/60kW Smart
Inverter provides significant flexibility in its
operation, including the ability to interface with PV
solar, battery systems, 208VAC or 480VAC loads,
and the grid. The Rhombus VectorStat solution
enables remote management of the system, and
enables it to interface with cloud-bases EMS
software solutions to manage multiple sites
seamlessly. Best of all, the Rhombus 30kW/60kW
Multi-Port Smart Inverter does all of this in a single

chassis. If additional capacity is required, multiple
Rhombus 30kW/60kW Multi-Port Smart Inverters
can be deployed in parallel.
Most importantly, the Rhombus 30kW/60kW MultiPort Smart Inverter has the high reliability and
maintainability that characterizes all Rhombus
high-power energy solutions. With the legacy of
over 800 high-power inverters and medium/
heavy duty (M/HD) electric vehicle (EV) chargers
deployed worldwide, the Rhombus 30kW/60kW
Multi-Port Smart Inverter represents a cuttingedge solution for commercial and small industrial
power applications.

Rhombus Energy Solutions: Expertise in
Bi-Directional Smart Inverters for
Commercial and Industrial Deployments

Rhombus has built hundreds of high-power
inverters for renewable energy deployments such
as “behind the meter” grid energy storage
systems and microgrids. We have applied that
expertise to the design of our latest-generation UL
1741-SA certified bi-directional electric vehicle (EV)
charging systems and smart inverter systems. As a
leader in the development and manufacture of bidirectional high-power systems for both electric
vehicle charging and grid energy storage
applications, Rhombus excels in the design and
testing of high-power, high-reliability electrical
equipment to meet the requirements of UL and
other certification organizations. Contact us at
news@rhombusenergy.com to find out how we
can help your organization reduce your energy
costs and increase your energy resiliency.

Figure 5: Application Diagram for
Rhombus 30kW/60kW Smart Inverter
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