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Energy is one of the most significant 
operating costs for a water or wastewater 
utility. Microgrid implementation at certain 
water or wastewater utility sites can 
produce sustainable energy management 
options and cost reduction benefits. 
This white paper explores microgrid 
applications for water and wastewater 
utilities, lists key drivers for implementing 
energy solutions, describes microgrid 
components and provides guidance in 
selecting the optimal sites for installing a 
microgrid.

What Is a Microgrid?
A microgrid is an integrated electrical energy 
system consisting of multiple interconnected 
loads and distributed energy resources 
(DERs). When operated under a consolidated 
control and energy management system, 
these microgrids can produce and distribute 
electricity and operate independently from the 
larger power grid. 

Microgrids typically operate connected to, 
and are synchronous with, the traditional 
centralized grid, but can disconnect and 
function autonomously as physical and/or 
economic conditions dictate. Key components 
of a microgrid are sensors and controls that 
provide the ability to rapidly reconfigure an 
electric distribution system to operate in 
an alternate mode, with one or more of the 
following objectives:
	● Isolate damaged distribution line segments and

possibly back-feed loads downstream from the
damage.

	● Optimize the balance of distributed generation,
renewable energy, and grid supplies for economic
or other reasons.

	● Reduce costs by peak shaving during high demand
periods and avoiding high tariff rate structures.

	● Prioritize loads to be served by constrained or
curtailed sources of power.

Key Benefits Of Water 
& Wastewater Utility 
Microgrids
For water and wastewater utilities, the ability 
to better manage energy consumption through 
microgrid applications provides several 
benefits. As these critical infrastructure utilities 
are required to be “always on,” a key benefit 
is energy resilience. Other advantages of 
microgrids include enhanced reliability, cost-
savings, rate stability, and overall sustainability.

Energy Resilience
	● Microgrids can strengthen energy resilience in

the case of catastrophic events that can lead to
extended loss of grid power. Geographic risk
hazards based on regional resources can inform
microgrid design to ensure a tailored solution.

	● Utilities can extend operations beyond what could
be served by local fuel after loss of grid power.
Fuel deliveries may be impacted by event due to
road conditions and high demand and on-site
loads can be prioritized to conserve fuel.

	● Electric loads can be supplemented with solar and
other DERs to further extend fuel supply.

Enhanced Reliability
	● Microgrids can enhance energy reliability for

consumers by ensuring supply during periods of
decreased power quality or loss of power.

	● Enhanced reliability of the local utility distribution
system (microgrid can respond to local power
quality issues).



MICROGRIDS FOR WATER UTILITIES     |     3   

Cost-Savings
	● Microgrid controls help reduce overall energy 

consumption through demand response 
management. By better managing peak demand, 
utilities save on demand charges.

	● On-site power generation through DERs such as 
solar PV and biogas reduce energy purchased 
from the local utility. Microgrid controls also allow 
for energy storage use and automatic load shifting 
of flexible load during high generation periods.

Sustainability Goals
	● Microgrids help water and wastewater utilities 

reduce their carbon footprint.
	● The majority of grid power generation comes 

from fossil fuels plus transmission line losses, 
thus integrating renewable generation with 
conventional generation to conserve energy long-
term.

Rate Stability
	● Electric utility energy and demand charges are 

likely to increase over time. Microgrids with 
integrated renewable energy can help water and 
wastewater facility operators manage their future 
energy costs effectively*.

	● Increased value of load flexibility to respond to 
changes in electric utility rates by using automation 
that provides flexibility to respond to new “on-
peaks” and “off-peaks.”

	● Changes in the energy market may allow for 
monetization of services that a microgrid can 
provide for the grid.

Microgrid Design For Water And Wastewater Utilities
A water or wastewater utility microgrid can 
be designed to meet multiple objectives. For 
example, the microgrid at Black & Veatch’s 
World Headquarters in Overland Park, Kansas, 
provides resilient and sustainable power for 
the company’s Innovation Pavilion. The system 
incorporates solar power, microturbines, 
batteries and geothermal energy to produce 
approximately 1,300 MWh of power per year 
— 12.5 percent of the average annual energy 
demand. An on-site energy management 
system ensures that the microgrid provides 
energy flexibility and security through on-site 
generation and the ability to island the system 
from the grid. A similar or an expanded system 
could be implemented at a water or wastewater 
utility.

Microgrid Components

Microgrid components can be better 
understood if they are broken down into 
categories. Standard design includes multiple 
power generation sources, such as DERs and 
electric loads. A consolidated control and energy 
management system allows microgrids to 
produce and distribute electricity and operate 
independently from the larger utility grid.
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Microgrid Component Layers

Microgrid elements typically consist of three distinct layers — hardware, communications and software.
	● Hardware Layer: Typically consists of:
	| Generation Resources: Renewable and non-re-
newable distributed energy resources (DERs), and 
battery/energy storage.
	| Distribution and Switching Resources: Form the 
major component of the electrical infrastructure 
which is the backbone of the microgrid. These 
could include cables, low voltage transmission, DC 
to AC converters, electrical interconnection and 
feeders switch gear, islanding and antiislanding 
protective systems, supervisory control and data 
acquisition (SCADA) systems, master energy con-
troller, micro-controllers and other power quality 
and reliability controllers.
	| Communication and Data Resources: These in-
clude sensors, monitors, wired and wireless rout-
ers, Ethernet cables, data storage and metering.

	● Communications Layer: Consists of wired and 
wireless protocols and other communication 
protocols that form the backbone of the network 
infrastructure.

	● Software Layer: Typically consists of control 
logics and demand side response for operation, 
detailed analytical tools for the evaluation 
of performance and reliability and high level 
summaries for utility and community engagement. 
The microgrid controller will work with the control 
systems available within each generation resource 
to enable the control functions to achieve the 
desired level of integration and optimization. For 
example, controls would use solar PV to charge 
batteries during the day to serve load during the 
evening when the local power utility has higher 
energy pricing. Controls can also help monetize 
flexible loads by automatically operating selective 
equipment when energy prices are low.

Control and Energy 
Management System

Electric LoadDistributed Generation

Renewables

Fossil or Combined Heat and Power

Utility Grid
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Qualifications for Optimal 
Water and Wastewater 
Utility Microgrid 
Applications
	● Water and wastewater utilities could benefit 
from microgrids in many ways; however, 
those that fall under the following criteria are 
most likely to reap these benefits in the long-
term.

	● Facilities charged with an all in industrial 
electric rate of more than 9 cents/kw-hr.

	● Located in states with incentives and grants 
for microgrid development, energy efficiency 
and resilience initiatives — especially regions 
in the Northeast and Southwest U.S.

	● Utilities with on-site digester gas generation 
and other renewable energy on-site or those 
planning to deploy DERs in the near future.

	● Utilities contemplating demand response 
programs with their local electric utility to 
generate revenue and those investigating 
both utility grid-connected and islanding 
operations.

	● Utilities located along the Northeast and 
South/Southeastern U.S. seaboard that are 
prioritizing storm/natural disaster resilience.

	● Organizations with a cohesive relationship 
with their local

	● electric utility provider, and/or favorable utility 
interconnection agreements.

	● Utilities with existing power quality and 
availability challenges.
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The schematic figure offers an example of a microgrid arrangement for a wastewater treatment 
plant with a biogas resource.

Microgrid at Wastewater Treatment Plant
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