
Microgrids and Hybrid Power Everywhere
Optimizing the new energy wave
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Optimize

Simulate

Sensitivity analysis 

HOMER Software: Hybrid Optimization of Multiple Energy Resources



Optimization

Simulation

Sensitivity
• Economics

• Load Profile

• Site-Specific 
Renewable Resources

• System Components

PROJECT INPUTS ANALYSIS RESULTS

• Economics & Engineering

• System Sizing

• Performance Details

• Financials

• Various Reports
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How HOMER Works
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Distributed Generation
Determine least-cost solution for 
residential,  commercial and 
industrial

Tariff Modeling

Value Stacking

+ UL analysis 

Demand-Charge Reduction

Utility Scale Analysis

Evaluate financial returns of 
utility-scale hybrid projects 

that utilize wind, solar + 
energy storage

Battery Management

Project Site Screening

Stand-alone Microgrids
Determine best energy mix 
and least-cost solution for 
remote islands, mines, 
campuses

Simulate and Optimize 

Advanced Sensitivity Analysis

Hybrid Power System Decisions Simplified

Behind-the-Meter Front-of-the-MeterStand-alone
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HOMER Energy 
Software is used in

190+
Countries, with over
250,000 users

Key office locations - renewables
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1894
Founded

UL publishes  
UL 9540 
first safety 
standard to 

address energy 
storage

2021

Certification 
of the first 

Solar 
Collector

1980 2009

UL acquires 
Renewable 
Advisory

Firm DEWI 

2012

2016

UL opens largest 
Photovoltaic 

testing and  
certification

facility

2008

2019

UL 7103 
the new standard 

for building 
integrated 

photovoltaics

2019

2020

HOMER 
Software 

commercialized 
by HOMER 

Energy

UL acquires 
AWS Truepower
with expertise in 
solar advisory 

services.

UL is IE on 11 
GW

(70 projects) 
wind and 3.5 

GW
(34 projects) of 

solar

HOMER Front 
+ UL Analysis 

introduced for 
utility scale 
modeling

HOMER 
Software 

developed by 
Dr. Peter 

Lilienthal at 
NREL

1992

HOMER
Grid 

UL 
Acquires 
HOMER 
Energy

HOMER 
Pro 

2014

UL – A History of Trust UL – A history of trust

2018



Everywhere?
First deployments remote

• Compete with diesel
• Small village systems
• Islands

Lithium battery revolution
• EV’s

Renewables now compete with 
centralized fossil and nuclear

• Need to be hybrids integrated with 
storage

• PV & Wind don’t stand on their 
own

BTM
• Resilience and demand charge 

management

Microgrids and Hybrid Power Everywhere



Small systems
led the way to 100%

Change is accelerating

Evolution of state-of-the-art renewable energy systems



100% renewable systems 
getting bigger

• Still small, though

Big systems have more 
renewable resources 

• Percentage still small
• Room to grow

Change is accelerating

Evolution of Renewable Energy Systems



The smallest systems have 
always been 100%

Innovation is always easier in 
small systems

• Storage integration

• Flexible demand

• Power electronics

Small is beautiful

Evolution of Renewable Energy Systems



Early hybrids were wind diesel
Alaskan experience

Before lithium batteries, larger 
systems avoided batteries

• Fuel saver systems that kept diesels 
running but at lower loads

• Reduced efficiency, maintenance 
issues, special modification to allow 
lower loads

Hybrids the path to 100% RE and zero carbon

Evolution of Renewable Energy Systems



100% of what by 2050?
What does net zero mean?

Central grid challenge

Evolution of Renewable Energy Systems

• Sheer scale of deployments
• Avoiding the cost of overbuilding
• Communication & control issues

• Flexible demand, EV charging

• Regulatory issues

Challenges

100%



HOMER modeling and microgrid experience 
has proven the value of flexible demand

• e.g. Waterpumping

EVs
• Huge new load 

• But flexible

5% of VMTs in EVs = 1% 
of today’s total electricity

Flexible demand



1. Decide on best project design
• Least-cost solutions
- Avoid bad ideas

2. Improve understanding 
• Many degrees of freedom

• Tradeoffs
- Fuel use vs. battery sizing vs. PV sizing

- Control strategies

• Identify new applications
- Is 100% RE/ zero carbon possible or reasonably economic

HOMER software is all about optimization



Small Is Beautiful
The energy world has a lot to learn from the 

experience of smaller systems. 

Electric Vehicles
EVs are not just creating a better battery 

industry. They are driving demand flexibility. 

Accelerating Change
Change is coming faster and faster.

Optimization Is Key to Success
Optimization is critical to overcoming challenges.

Electric Storage
Electric storage is changing everything.

Microgrids & 
Hybrid Power
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Conclusion



Need help with your project?

HOMER Pro or HOMER Grid

Support@HOMERenergy.com

Free 21-Day Trial

Advisory Services

HOMERenergy.com
RenewableEnergyServices@ul.com

UL Renewables

Training and Engineering Hours 

Software Solutions & Training

Project Consulting Services



Questions & Answers

Peter Lilienthal, Ph.D.
Global Microgrid Lead, UL

Founder, HOMER Energy by UL 

HOMER software 
Sales@HOMERenergy.com

Free trial of HOMER software 
HOMERenergy.com   

Training and Engineering Hours 
Support@HOMERenergy.com

Full project support 
RenewableEnergyServices@ul.com

Resources

Marilyn Walker, Ph.D. 
Global Hybrid Power Systems Lead, UL 

Founder, HOMER Energy by UL

mailto:sales@HOMERenergy.com
mailto:Support@HOMERenergy.com
mailto:RenewableEnergyServices@ul.com


Upcoming Events

Webinars & industry news 

PEER and HOMER: Best practices for hybrid power 
from concept to completion
April 29, 9 a.m. MDT

Sign-up to get notifications of upcoming events and current news stories 
at MicrogridNews.com.

Also stay tuned for an upcoming Call for Speakers for the 9th Annual 
HOMER Conference!

Sign-up at microgridnews.com



Thank you! 

Stay connected

Register for our 
upcoming webinar 
and sign-up for our 
newsletter at 
microgridnews.com
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