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Microgrids have been discussed, researched, and participated in many 
demonstration projects for the last 15 years. This topic has shown great 
promise in that it fits with the consensus view of the future of the electric 
power system future being very interactive and adaptive to the conditions 
that exist at any given time. Microgrids can be a way for electric utilities to 
provide more resilient distribution networks and could be a vehicle for cost 
effective integration of renewable sources into critical power systems.

Additionally, microgrids could be a vehicle for cost effective integration of 
renewable sources

In this informative guide, ComRent provides an overview of the emerging 
microgrid market. We explain the growth of microgrids and how they fit 
within the overall power network. We also describe the typical components 
of a microgrid and examine the unique testing requirements for microgrids 
including compliance with IEEE 1547. ComRent provides the right load 
bank solutions for microgrid commissioning and ongoing test requirements.

Introduction

http://ComRent.com
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Microgrids offer a viable solution to modernize power delivery and help maintain a secure flow of energy to 
a local network of electricity users. Sometimes called “nanogrids” or “electrical islands,” microgrids operate 
like a smaller power grid and can:

To ensure resilient performance within your microgrid, you must perform unique testing during 
commissioning and as part of an ongoing maintenance program.  These can include resistive and reactive 
load testing, harmonics monitoring voltage ride through, and fault performance.  Proper microgrid testing 
involves selecting and deploying the right load bank and monitoring solutions for your specific application.

Connect to the external area Electric Power System (EPS) or function alone as 
a designed and controlled island. 

Provide greater control over the energy supplied to a local network.

Export clean energy generated from renewable sources for everyone’s use.

Serve various sized installations. A microgrid can deliver power to a single 
facility or vast areas, such as a city, college campus, or large military 
installation.

Generate, distribute, and store power independent of the central power grid. 

Deliver power even when the utility power goes out. A microgrid helps avoid 
outages by seamlessly switching to locally generated power.

Leverage solar, wind, or stored energy to supplement current power supplies 
during peak times.
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The Phenomenal Growth of Microgrids in the U.S.

The desire of regulated utilities to modernize the grid and provide a 
“non-wires” alternative to capital infrastructure investments.

The shift away from single-entity owned and operated projects to a 
multi-stakeholder ownership model.

A substantial increase in large commercial and military adoptions to support 
critical operations.

Continued deployment of community projects in the Northeast and Alaska.

The need for regulated utilities to reduce congestion and peak substation 
demand.

An increasing number of utilities, government institutions, and private sector facilities turn to 
microgrids every day. These local power networks offer benefits the larger EPS cannot, including 
enhanced flexibility, control, and security. 

In a GTM Research report titled “U.S. Microgrids 2016: Market Drivers, Analysis and Forecast,” 
analysts expect the country’s installed microgrid capacity to grow 115% and reach 4.3GW over the 
next five years. Key factors driving this growth include:

The report also concludes that end customers, especially the military, own more than two-thirds of 
currently installed microgrids. By 2020, the U.S. military is projected to account for 32% of microgrid 
capacity. Also, researchers expect the use of renewable fuels to double from 2016 to 2020.

http://ComRent.com
https://www.greentechmedia.com/articles/read/US-Installed-Microgrid-Capacity-to-Grow-115-And-Reach-4.3-GW-Over-Next-Fiv
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Essential Components of a Microgrid

Microgrids include a power generation source, local loads, electrical switchgear, and possibly 
inverters and energy storage. Specific elements consist of: 

A microgrid contains individual systems or a 
coordinated combination of local generation 
assets. These assets may or may not be 
coupled with energy storage for controlled 
release of power to the islanded network.

A microgrid seamlessly connects and 
disconnects to the area EPS. To maintain 
stability, it balances load and coordinates 
energy sources and load resources within the 
islanded network. A microgrid also maintains 
sensory communications with the external 
EPS. It reacts to EPS conditions, meets 
interconnection requirements, and determines 
when to reconnect safely. A microgrid control 
system will comply with IEEE 1547 proposed 
standards for intentional islanding.

A microgrid offers a resilient distribution 
network that controls the external EPS 
connection. It provides protection from unsafe 
voltage, frequency, and current fluctuations 
within the islanded network.

An islanded network requires proper 
planning and monitoring to ensure adequate 
generation, load management and distribution 
resources for any island scenarios.

Dedicated DistributionGeneration and Storage

Control System Load
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Why Load Test Microgrids

Microgrids comprise several different technologies. The challenge involves getting these 
technologies to operate together in a stable manner so you can improve efficiency, security, and 
reliability. Testing systems and configurations before implementation help accomplish these goals 
and can improve safety, cost savings, and project scheduling. 

Proper microgrid testing specifically addresses:

Control Systems – The smaller “island” control area of a microgrid leads to 
greater sensitivity to load changes and network disruptions. Therefore, load testing 
helps ensure control systems function as intended and comply with standards 
and regulations. Microgrid testing promotes stability, as well as balances power 
generation with load demand. Testing also confirms the microgrid will seamlessly 
synchronize with the external network. 

Generation Functionality – Just as with traditional grid applications, you must test 
each microgrid generation element to verify functionality. Load testing generation 
resources makes sure they respond safely to load and power factor changes. 

Disconnecting and Reconnecting from the External EPS – Proper microgrid 
testing ensures the voltage, frequency, and current parameters at critical nodes 
fall within safe limits. When they do, the entire microgrid remains stable while 
transitioning from the EPS to local operations.

Compliance with IEEE 1547 – Connecting renewable energy sources through 
a microgrid reduces the risk of interconnection problems since the microgrid 
performance is known. IEEE intends to develop future standards specifically for 
microgrids. Microgrid testing will help you meet these standards. 

Microgrid testing using simulated load allows testing system functionality of a 
distribution feeder, without affecting customer loads.

Testing a dynamic microgrid will require a reactive component to the simulated load 
to properly determine handling of voltage fluctuations and faults on the external EPS.

http://ComRent.com
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Load Banks for Microgrid Testing

ComRent can configure a grid emulation test setup using a generator and load banks in cases where 
connection to the electric power system is not available.

Load banks simulate the expected operational load profile. You can test a variety of load scenarios 
using independent phase control, programmable load profiles, and a full range of power factors. 
Microgrid testing with load banks helps you uncover problems before you begin live operation. 

The load bank system you choose depends on the configuration of your microgrid and must directly 
correlate to the power produced. So, critical questions to answer before deploying your load bank 
solution include:

For larger microgrid systems on a distribution network, ComRent can provide medium voltage 
load banks. These require less equipment, create a smaller footprint, and make it easier to get an 
accurate picture of system performance. Fewer components also mean fewer points of failure. 

Also, medium voltage load banks promote better project safety. When you use medium voltage load 
banks instead of the power grid, you can precisely control power fluctuations. Surges can create 
safety issues for personnel and damage equipment. 

No viable substitute exists for testing microgrid technology, as installed, at full power and actual 
load levels before implementation. Load banks reduce deployment risk and help optimize the 
performance of microgrid operations.

 ● What power factor do you expect to incur during the system operation? 

 ● How many generation sources will you synchronize on the same system? 

 ● How often are generation assets energized and put into temporary operation for system 
checks? 

 ● Have you strenuously commissioned the control system to ensure reliable operation during 
islanded operations? 

 ● What is the potential size and rate of load change during islanded operations? 

 ● How will these changes affect the generation sources? 

 ● What response parameters are required during load changes or transfers?
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What to Look for in a Load Bank Provider

ComRent’s team of experts helps ensure the success of your microgrid testing project. We offer a 
complimentary consultation to review your requirements and propose the right load bank solution for 
your application. Contact us today at 888-881-7118 or visit our website for more information on load 
banks and microgrid testing.

When you begin planning your microgrid testing project, select a load bank vendor that can offer: 

 ● The most extensive testing and commissioning experience with all components of a 
microgrid, including generation, storage, controls, and distribution. 

 ● A comprehensive product inventory designed to test the functionality of every microgrid 
element at the voltages and conditions expected in all operating modes. 

 ● The geographic coverage to support the regions building microgrids. 

 ● Proven technicians who can work on the job site.

 ● A full understanding of the IEEE 1547 interconnection requirements and evolving 
interconnection standards.  

 ● Safety measures integrated into the entire process from planning through decommissioning.

LOAD BANK SOLUTIONS
Our Knowledge, Your Power.

http://ComRent.com
http://www.comrent.com/
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