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Whatòs a Microgrid?

It has to

island! It should 
have 

renewables

It needs to 

interact with 
the market

Gotta 
include 

batteries

Net-zero 
energy!



What about Grid Resilience?

re·sil·ience
ri z̈͂ilyᴅns/
noun

1.  the ability of a substance or object to spring back into shape; 
elasticity.

2. the capacity to recover quickly from difficulties; toughness. 

Grid Resilienceé 

The degree to which an electrical  grid is reliable, recoverable, & 
efficient



Two ways of looking at resilienceç

Tenacity Wisdom

By wisely planning your energy system you can avoid

being forced to rely on your capacity to react



Trends Disrupting the Power Sector from Generation to T&D

DECARBONIZATION ELECTRIFICATION
in energy ecosystem

ELECTRIFICATION OF ENERGY 
USES, transport (EVs) and heating

By 2040, RENEWABLES will 
represent 30% of global net 

electricity 

DECENTRALIZATION

GROWINGPENETRATIONof 
distributed resources

(renewable, storage, efficient devices)

IMPACT
Å End user becomes an active actor of 
¸¬© ´³»©¶ ·½·¸©± OB´¶³-·¹±©¶DP

ÅGrowing complexity of distribution grids

IMPACT
ÅGrowth of Electricity demand, and an 

acceleration of decentralization of 
the power sector

IMPACT
ÅGeneration is becoming difficult to 

forecast & variable

ÅGrid stability, Congestion Volatility on 
electricity markets

DIGITIZATION

GROWING  THE NUMBER of 
connected devices 
& smart sensors

IMPACT
Å Allowing decision making based 

on dynamic and nodal prices 



Microgrids In Many Forms
ÅOffers flexibility in how the power delivery system is configured and 

operated

ÅEnables optimization of a large network of load, local Distributed 
Energy Resources and the broader power system

ÅProvides sufficient and continuous energy to meet internal demand

ÅPossesses independent digitalization that can island or reconnect with minimal 
disruption 

ÅPresents itself as a single controlled unit to the bulk power system írevenue 
opportunities



Key Challenges in Developing Microgrids
Complexity

ÅIntegration of DERs

ÅMultiple stakeholders

Economics

ÅCost

ÅBusiness model 

ÅFinancingçparticularly with multi-user microgrids 

Utility / Market Interaction

ÅPotentially competes with utilities

ÅUtility business models

Technical

ÅVoltage & Frequency Controlçmanaging stability

ÅIslanding & grid integration

ÅProtection & Control

Regulatory

ÅNascent regulatory environment

ÅFragmented regulations
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Utility Needs

An holistic approach is essential in developing 
economically viable microgrids

Reliability and Stability Improvement
Reduce System Losses 
Situational Awareness 

Innovative business models at each level will drive market transformation

Optimal balance (supply and demand) 
of distributed resources  to enable 
reliable and economic operation

Microgrids need to:

Span of Control 

Microgrid

Operational  
Platform 
(DMS/EMS)

Virtual Power 
Plant

Local Substation Market 

Operator

Load  
resources

Integrated 
resources

R
e
s
o

u
rc

e

Consumer 
Energy 

Manager

DER Manager

Demand 
Response

Provide solutions and services  to plan, forecast,  
schedule, and dispatch

What

Å Load resourcesïdispatchable consumption 

ÅDistributed  generation  - Renewable or non  
renewable generation 

Å Integrated  resources ïload and generation 
systems

Where

Å Local  ïresidential, commercial, and industrial

ÅSubstation /Feeder ïdistribution system 

ÅMarket  Operator ïelectricity and balancing 
market 

Monetized interaction are necessary in order to pay for resiliency premium & attract private investment



ISOs & RTOs  

Wholesale Energy 

Market

T&D 

Utilities 

Customer 
Operation

Power 
Procurement

Asset 
Operation

Grid 
Operation

Market 
Ops

Power
Ops

Commerci
al Ops

Retail Energy Market

Energy Asset 

Developers
(Owns Asset)

Energy Merchant

(Doesnõt own Asset)
VPP ð

Microgrid 

Operator

$ 

Data

$ 

Data

End 

Users

$ 

Data

Power

MW

Revenuestreams outside of the microgrid can help pay
for the premium of energy surety
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Energy Surety Sustainability Economic Value

Market segments and drivers will drive the value proposition

MILITARY
Bases w/ Critical 

Infrastructure

INDUSTRIAL
Mining/Refineries

Ports

ISLANDS
Remote Grid

Communities 

Institutional / District
University/labs

Hospitals
Utility Microgrids

Convergence of environment, energy cost/efficiency, security, and system reliability prove 
to be the key drivers for Microgrids . . .

RENEWABLES INTEGRATION

BASE ISLANDING

COE REDUCTION

ENERGY SECURITY

CRITICAL INFRASTRUCTURE

ENERGY EFFICIENCY

COE REDUCTION

ENERGY SECURITY

ENERGY RELIABILITY

CRITICAL INFRASTRUCTURE

RENEWABLES INTEGRATION

ENERGY EFFICIENCY

Industrial  Efficiency

COE REDUCTION

ENERGY SECURITY

ENERGY RELIABILITY

FOSSIL FUEL DEPENDENCE

RENEWABLES INTEGRATION

CRITICAL INFRASTRUCTURE

COE REDUCTION

ENERGY SECURITY

ENERGY RELIABILITY

Microgrid R&D

RENEWABLES INTEGRATIOND
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Primary Drivers
Secondary Drivers


