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Agenda

• Defining the need and solution

• Critical components

• Case studies: B&V MCAS Miramar
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Defining the Need
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Department of Defense objectives

• Owns 561,000 facilities and 500 installations

• Spends more than $4B on energy/year

• A renewable energy goal for 30% 
renewables for building electric by 2025

• 3GW Goal for Renewable Energy

DoD’s annual energy spend is the revenue 
equivalent of a Top 20 Investor-Owned Utility
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“DoD’s installation energy 
strategy is designed to reduce 
energy costs and improve the 
energy resilience of our fixed 
installations.” 

– Office of the Assistant Sec. of Defense for 
Energy, Installations and Environment 



Power grid under constant threat
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“The risk is very real.
Gerry Cauley, NERC President

U.S. Senate Energy & Natural Resources Committee 
Testimony, April 4, 2017

”

2015 | Cyber attack shuts down 
power to thousands in the Ukraine

2012 | More than 8 million homes 
lost power in 17 states due to 

Superstorm Sandy

2013 | Sniper attack on PG&E’s Metcalf 
transmission substation severely 

damages 17 transformers



Generation system roles
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GENERATION T&D LOAD



What is a microgrid?

For military applications, major components for a microgrid are already on site. 
Additions typically include controls, switchgear upgrades and interconnections.

• Localized generation and load

• Island or grid-connect mode

• Smart controls
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Critical Microgrid Components

8



Control and Energy 
Management System is the 
brains of a microgrid
• Enables “islanding” in the event of grid 

outage or cost-saving initiatives

• Enables greater amounts of renewable 
integration 

• Enables peak shaving

• Enhances power quality

• Integrates with fast-response, 
dispatchable generation assets

Energy management enables you to get the 
most out of every kilowatt. 
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Solar PV is competitive with retail power in 
most geographies, however …
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• Highly variable

• Not grid-forming

• Not dispatchable



Dispatchable resources necessary 
for “always on” capability

• Fossil-fueled engines/turbines

• All bases have back-up diesel or natural gas 
generators

• Interconnection upgrades may be needed

• Battery energy storage

• Supports sustainability initiatives

• Supplements PV assets

• Efficient use of fossil fueled resources

• Power quality support

Costs for battery storage are declining
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The best microgrids solve multiple 
problems for the installation
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Reliability & 
Resilience

Sustainability Cost Savings

Microgrids



The best microgrids solve multiple 
problems for the installation
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Reliability & 
Resilience

Sustainability Cost Savings

Microgrids

Reliability & Resilience

• Bring together new and 
existing assets

• Utilize renewables as a 
component of a resilient 
system

• Resolve power quality 
issues

• Active management of 
generation and load



Design for desired levels of resilience
Basis is Critical

Microgrids are scalable and capabilities can be grown over time. 
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Tier 5
Tier 4

Tier 3
Tier 2

Tier 1

Serve critical loads for 
4-24 hours

Serve critical loads for 
24-72 hours

Serve critical loads for 
72-168 hours

Serve critical loads for 
continuous operation

Serve entire installation 
for continuous operation



Proposed campus-wide microgrid

16



Understand islanding 
scenarios and timelines

• Immediate loss of grid

• Battery Energy Storage System (BESS) 
and Solar PV serve load, initiate load 
shedding

• BESS depleted in ~2 hours

• Gas generators take 2 minutes to 
ramp up and serve load indefinitely

• The facility reduces its load and gas 
generators and solar PV serve load
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Facility load profile
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Tier 5 – Battery Energy Storage System (BESS) 
only dispatchable resource

Battery energy storage alone can meet critical loads for a 
short period and act as a transition to other resources
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Tier 4/3 – BESS + gas generators

Greater resilience and flexibility obtained by combining 
battery energy storage and fossil fueled resources
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Tier 2/1 – BESS + gas generators + solar PV

Long-term resilience achieved by including renewables in 
the system – sizing of the fossil fueled assets is minimized
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The best microgrids solve multiple 
problems for the installation
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Reliability & 
Resilience

Sustainability Cost Savings

Microgrids

Cost Savings

• Produce power 
competitively with the 
grid

• Avoid other upgrade or 
back-up power 
requirements

• Use energy more 
efficiently



Tier and design criteria have a 
significant impact on microgrid cost
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The best microgrids solve multiple 
problems for the installation
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Reliability & 
Resilience

Sustainability Cost Savings

Microgrids

Sustainability

• Renewables as part of a 
resilient system

• Reduces GHG emissions

• Extends the duration of 
fossil fueled resources
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Black & Veatch HQ Microgrid



Microgrid with energy storage system 
promotes reliability and sustainability

• Commissioned in 2015, it uses renewable 
energy, natural gas and battery storage

• Capable of producing 1,300 MWH annually

• It can by islanded from external electric grid

• Provides power to electric vehicle charging 
stations

• 2016 Edison Award winning project
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Key components of microgrid

• Three rooftop photovoltaic (PV) panel 
groups - 50 kW

• Monocrystalline/Polycrystalline/ MicroAC 
inverter-based polycrystalline

• Two natural gas-fired microturbines - 130kW

• 100kW lithium-ion battery storage system

• Geothermal field – 15 wells drilled 500 ft. 
deep
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Ongoing Optimization through 
ASSET360

• Continuous monitoring through ASSET360

• Cloud-based analytics platform

• Collects data and monitors performance of 
each asset and overall system in real-time

• Calculates generated energy, usage and 
energy savings

Enables modeling of different energy generation 
scenarios for system optimization
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Marine Air Corps Station 
Miramar Microgrid Project
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MCAS Miramar energy objectives

• Energy Information: Provide clear feedback to all energy users and 
emphasize user-controlled reductions.

• Energy Efficiency: Invest USMC resources to improve facilities 
energy efficiency and cut energy intensity

• Renewable Energy: Pursue 3rd-party financing for cost-effective 
renewable energy resources

• Energy Security: Upgrade and integrate energy infrastructure to 
improve security and mitigate risk. 

MCAS Miramar Energy Ethos:
Recognize energy as a strategic resource by All Hands, 
24/7/365, from Base to Battlefield
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SOURCE: MCAS Miramar | Installation Energy Brief, Oct. 20, 2016
Presented by Mick Wasco, Installation Energy Manager



MCAS Miramar 
Microgrid Project Components

• 1.6MW solar PV

• 3.2MW landfill gas

• 6.45MW diesel and natural gas power plant

• SCADA system upgrades

• Advanced microgrid control system

• Operations center

Project is scalable to potentially power entire 
installation and manage electricity during peak usage
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Advanced microgrid controls
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Key benefits and lessons learned

• The best microgrids solve specific and 
multiple problems

• Structured properly, microgrids are cost 
competitive – can be below 10 cents/kWh

• Efficient use of resources

• Utility partnering = most cost-effective 
(typically)

Microgrids can be economic and 
resilient energy systems
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