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Customers are seeking new 

opportunities to provide grid 

services to operators and tenants.

Grid infrastructure should be 

neutral to generation sources while 

maintaining transmission reliability.

Intentional physical attacks 

could cause major damage.

Critical infrastructure is 

vulnerable to major disruptions.

The current grid needs more redundancy to protect critical 

infrastructure and open new value streams. 

The Need for Microgrids



Microgrid Program Areas

Remote, Off-grid 

Microgrids
Grid-connected 

Microgrids

Networked 

Microgrids

Standards and 

Testing
International
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Resiliency Tools



Remote, Off-grid Microgrids

Meet community-specific goals. In Alaska, the goal is to achieve a reduction in total

imported fuel usage by 50%, while lowering system life-cycle cost and improving

reliability and resiliency.
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St. Mary’s, AK. Pop. 550
Peak load: 600 kW (winter night time)

Mountain Village, AK. Pop. 820 
Peak load: 500 kW (winter night time)

Energy Resilience Challenges Facing 

Two Alaskan Communities:  

Ø Both villages are rural microgrids supplied by 
diesel gensets 

Ø Diesel fuel shipped up Yukon River, 
impassable August-April

Ø Life threatening issues if diesel runs out 
during winter

Ø High energy cost, >25% of average 
household income



Grid-connected Microgrids

Develop commercial scale (< 10 MW) microgrid systems capable of meeting the 2020 targets:

• Reduce outage time of critical loads by > 98% at a cost comparable to non-integrated baseline 

solutions (uninterruptible power supply + diesel generator)

• Reduce emissions by > 20%

• Improve system energy efficiencies by > 20%

• Meet individual community-defined objectives for electricity system resiliency
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Defined DOE 2020 
targets

Prioritized R&D topics 
- planning/design

Recommended 
integration of 
component and system 
level R&D 

Prioritized R&D 
topics –
operations/control

2011 Workshop

2012 Workshop



Networked Microgrids

Achieve the following, as compared to a baseline of individually designed and operated microgrids:

• During extreme event outages, improve customer-level reliability and resilience by:

ü Extending duration of electrical service to critical loads by at least 25%; 

ü Maintaining electrical service for all critical loads during a single generator contingency in 

any microgrid; and

ü Lowering capital expense by at least 15%.

• During normal distribution grid operations:

ü Reduce the utility cost of serving the microgrids by at least 10%.
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Multiple microgrids in a 

mutually reinforcing, power-

sharing network with the 

main grid
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Resiliency Tools
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Accomplish 20% reduction in systemic impact (calculated 

from outage duration and frequency and avoided lost load 

value) under extreme weather scenarios



DOE Microgrid Program
India Smart Grid Forum

Microgrid Standards

IEEE working group, “Guide for the Design of Microgrid

Protection Systems,” approved for development of the next 

microgrid standard in the P2030 series

IEEE 2030.7: Specification of Microgrid Controllers

IEEE 2030.8: Testing of Microgrid Controllers



International Collaboration

Under U.S.-India Joint Clean Energy Research and Development 
Center (JCERDC), the collaborative project with 10 academic and 
18 private partners from India and U.S. is to develop and demonstrate 
DSO functions for optimal utilization and management of DER by 
interfacing DER control and microgrid control system as well as analysis 
of prototype feeders with high penetration of energy storage.
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Smart Grid Component

§ Fill the gaps for the integration of 
DMS and DER controls 

§ Identify interactive functions in DMS 
and DER controls that support DSO 
concepts for grid operations 

§ Characterize integrated systems 
through modeling at the field level

Grid Storage Component

§ Establish a set of “prototypic” models for 
electrical system topologies and 
configurations including loads, generation, 
storage, etc. for India 

§ Identify classes of systems for 
independent and grid integrated 
microgrids and resilient system 
architectures 



Where We Are – Where We Are Going
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PAST PRESENT FUTURE

Campuses and 
Military Bases

Single Owners

Microgrid 
Design Tools

Grid-connected and 
Off-grid Applications

Commercial 
Applications

Local, State, Multi-state and 
Regional Partnerships

New Ownership 
Models

Networked Microgrids

Multiple Value Streams
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Questions?

Contact: 

Dan Ton

Microgrid R&D Program Manager, OE
Dan.Ton@hq.doe.gov

Microgrid R&D

Thank You
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2Smart Grid Deployment
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Department Program Period Funds
Energy Innovation Program ONGOING $52.9M / year
Program of Energy Research and Development ONGOING $35M / year
Clean Growth Program 2017 - 2021 $155M
Green Infrastructure II

• Smart Grids 2018 - 2022 $100M
• Electric Vehicle Infrastructure Demonstrations 2018 - 2022 $30M
• Electric Vehicle and Alternative Fuel Infrastructure Deployment Initiative 2018 - 2022 $80M
• Emerging Renewable Power Program 2018 - 2023 $200M
• Energy Efficient Buildings RD&D 2018 - 2026 $182M
• Clean Energy for Rural and Remote Communities 2018 - 2024 $220M

NSERC
(Natural Sciences and Engineering 
Research Council Canada)

NSERC Energy Storage Technology Network 2015 - 2020 $5.2M

SDTC
(Sustainable Development 
Technology Canada)

Sustainable Development Tech Fund ONGOING $400M

ISED
(Innovation, Science and Economic 
Development Canada)

Strategic Innovation Fund 2017-2022 $1,260M

NRCan
(Natural Resources Canada)

Federal Funding Programs
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4Public Sector Investments
SMART GRID

$1206 M
TOTAL PROJECT VALUE

$312 M
PUBLICLY INVESTED

150 
PROJECTS

MICROGRID
$448 M
TOTAL PROJECT VALUE

$55 M
PUBLICLY INVESTED

24 
PROJECTS

1. Infographic does not include academic funded networks
2. The Ministry of Ontario Energy, Northern Development and Mines 

Smart Grid Fund is not included due to commercial sensitivity
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Remote Communities
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Diesel

Heavy fuel oil

Hydro

Natural gas

Regional grid

Unknown

Diesel – commercial

Natural gas – commercial

Main power source
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Advanced Inverter Functions (AIF)
• AIF are seen as key enablers to 

operation of remote and other
microgrids

• Canada supports AIF development
and deployment through
– Active involvement in the SIRFN and 

Sunspec Validation Platorm (paper)

– R&D in AIF applications and impact on 
renewable hosting capacity

– Standardization efforts
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Active Microgrid Projects
• Smart, Proactive, Enabled, Energy Distribution; Intelligent, Efficiently, Responsive (SPEEDIER), Bracebridge Generation,  

• Grid Connected Solar plus Energy Storage system with Microgrid capability, Arda Power

• Transactive Energy Network for Clean Generation, Storage, EV Charging Microgrid, Opus One

• Power.House Hybrid: Minimizing GHGs and Maximizing Grid Benefits, Alectra Utilities Corporation

• MiGen Transactive Grid, Hydro Ottawa

• Secondary School Carbon Free Embedded MicroGrid Energy System Demonstration, Ameresco Canada Inc.

• Colville Lake Solar PV + Battery + Diesel, NTPC

• Renewable Energy Microgrid Testing Centre, Canadian Solar

• Microgrid Research and Innovation Park – UOIT, Panasonic Eco Solutions Canada
• Solantro’s Autonomous Intelligent Nanogrid Solution, Solantro Semiconductor 

• Burlington DC Microgrid, ARDA Power 

• Veridian Community Microgrid and Feeder Automation on Distribution Energy Service Platform, Opus One 

• Lac-Megantic Microgrid with Solar PV + Battery + EV Charging, Hydro-Québec 

• West 5 Net Zero Community, s2e / Sifton

• Advanced Distributed Commercial Microgrid, Green Power Labs

• Community Renewable Energy Microgrid Demonstration Project, Medecine Hat College 

• North Bay Community Energy Park, North Bay Hydro Services

• Deployable Microgrid, Nova Scotia Community College
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+ 4 
new microgrid
projects to be

announced
shortly



© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2019

Mission Innovation
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Source: http://mission-innovation.net/about-mi/overview/
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Swedish Energy Agency

Government of Australia

Government of Canada

U.S. Department of Energy

Government of Mexico

Tekes (Finnish Funding Agency for Technology and Innovation)

Norwegian Ministry of Petroleum and Energy

Ministry of 
Science and 
Technology 

Government of Denmark

Forschungszentrum Jülich GmbH

Government of the Netherlands

Government of 
Austria

Ricerca sul Sistema Energetico 
(RSE S.p.A.)

Government of France 
Government of Korea

European 
Commission

Government of India

ISGAN and MI IC#1 members
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Canada Smart Grid Action Network (CSGAN)

• Content to produce Smart Grid in 
Canada Report gathered through 
CSGAN from discussions on 
regional activities, research 
interests, smart grid metrics, 
shared knowledge and 
experiences, and track standard 
development.
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For more information…

Dave Turcotte
CanmetENERGY
Natural Resources Canada
1615, Lionel-Boulet
Varennes, Québec
J3X 1S6

Tel.: 450-652-5572
Fax.: 450-652-5177

Email: dave.turcotte@canada.ca
Web: https://www.nrcan.gc.ca



Fort Collins 2019
Micro-Grid Symposium

G u i l l e r m o 	 J i m é n e z ; 	 F e l i p e 	
Va l e n c i a , 	 R o d r i g o 	 P a l m a 	
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Overview of micro-grids 
in Latinamerica



Pie	de	foto

Summary	of	projects
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Puertecitos, 
Operative

Baja Califonia, 
Mexico

Huatacondo 
Operative

Tarapacá, Chile

Ollagüe 
Operative

Antofagasta, Chile

Trinidad island
Feasibility

Rio State, Brasil

Lencóis island 
Operative

Maranhao, Brasil

Puerto Alcatraz, San 
Juanico 

Operative
Baja Califonia, Mexico

Esmeraldas 
Operative

Esmeraldas, Ecuador

Cemig µGrid
Pilot application
Belo Horizonte, 

Brasil

Micro-red UPB
Implementation

Medellín, Colombia

Islas Desertores 
Operative

Chiloé, Chile

El Toqui
Operative

Aysén, Chile

Holbox Island, 
Design

Yucatan, Mexico

Guajira, 
Implementation

Guajira, Colombia

Ayllu µgrids 
Design

Arica, Chile

Nariño
Design

Nariño, Colombia

Fernando Noronhna
Operative 

Pernambuco, Brasil

Celsia,
Development

Yumbo, Colombia

PSDA
Design

Antofagasta, Chile

TEC,
Operative
Costa Rica



Overview of micro-grid 
projects in Latinamerica

Pilot project to be developed in Bogota’s Downtown

1/ Progresa Fenicia Microgrid project

Some	new	projects	in	the	region



PROGRESA FENICIA
General	description



• Rooftop PV
• Battery energy storage system 

(lead-acid technology).
• Natural Gas fired engines

A. Energy sources

PSDA

• Grid-connected 3-phase micro-
grid.

• 210V/60 Hz Grid Connection
• Three main microgrids 

coordinated.

• Programmable loads.
• Community participation.
• Research facility

B. Grid connection C. Application range

__________



FENICIA (1st Stage)



Overview of micro-grid 
projects in Latinamerica

2/ Argentina’s developments

Some	new	projects	in	the	region





Rural electrification 
initiative







Conferences & Workshops




