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Re-Inventing Electricity:

Decentralization with solar-plus-storage and microgrids
for sustainability and resilience

Part 3 of a 3-part series

* Part 1: Climate change

— An overview of climate warming and its consequences

e Part 2: Energy transformation
— Structural transformation of energy and electricity

* Part 3: Re-Inventing electricity
— Decentralization with solar-plus-storage and microgrids
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Re-Inventing Electricity
Localization with solar, storage, and microgrids

* Not only a “transition”
— But a structural transformation
— From centralized to decentralized—to distributed energy

— Renewable/sustainable solar PV for self-consumption
— Resilient: electricity when the main grid fails

* Inverting the "grid”— a bottom-up view
— Starting at home
— Premises architecture of solar-plus-storage and resilience
— Generate electricity as close as possible to where it will be used
— EMMA—the missing piece: local control (Schoechle, 2020)
* Electrification—the new new thing!
— But... don’t run electrification on coal—nor natural gas, oil, or diesel!
— 0Old vs new: technologies, structures and paradigms



https://static1.squarespace.com/static/5ed0007ce169954eea17b10b/t/61a678fdac7ec229e49271b8/1638299901674/Solar_Today-Fall_2020-p18-23+%281%29.pdf

Re-Inventing Electricity
Localization with solar, storage, and microgrids

e Old structure/technology (top-down view) c. 1900
— Centralized flow
e Generation to transmission to distribution to customer

— Capital intensive technology
* Coal, natural gas, nuclear, big hydro
* Big economies of scale

* But the technology has advanced

* New structure/technology (bottom-up view) c. 2000
— Decentralized and localized

— Inexpensive mass-market consumer electronics

* Solar PV, inverters, batteries, “smarter” appliances
* Scalable—no economies of scale



Re-Inventing Electricity
Localization with solar, storage, and microgrids

* An alternative path
— But compatible with the existing grid
— Starting with individual homes and buildings
— Solar community microgrids with storage

* Available and inexpensive

— Solar PV, batteries, inverters, smart appliances

— But has been lacking a standardized premises control
system
* A way to balance premises use, generation, and storage

* A generic home energy management system (HEMS)
— Now offered by EMMA



Re-Inventing Electricity
Localization with solar, storage and microgrids

e Smart meters are not the “Smart Grid” s
Getting Smarter About

— Do not manage energy the Smart Grid
— Do not benefit consumers lerentiag $lons of dntlors o eimp' yists mbtere o

utility companies-with taxpayer dollars-meters that will

* Smart meters add unnecessary risks gl e i

sustainability depends?

— Safety risk

— Security risk

— Privacy risk

— EMF radiation exposure risk

* Smart meters add unnecessary costs

— O n | to e I i m i n ate 1 0 b S a n d a d d to Authored by a veteran communications technology expert, in collaboration with the
y J Natianal Institute for Science, Law & Public Policy, “Getting Smarter About the Smart
Grid" offers a roadmap to a truly “smant™ decentralized electricity grid capable of

Ca p ita I Co St re Cove ry fo r u ti | ity integrating “distributed™ power gemeration and renewable energy sources without the

privacy, security, reliability, economic, or potential public health impacts of our present
20th century centralized and wasteful utility infrastructure investment approach.

— Do not integrate renewable energy National Lnstitute for Scleace,

Law & Public Policy

— A substitute for truly smarter energy November 2012
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Re-Inventing Electricity
Localization with solar, storage, and microgrids

EMMA —standardized modular home energy management

— “Energy Management and Measurement Application”
* |SO/IEC open standards based
* Open source software: Linux™, Raspberry Pi™, Arduino™, etc.
* Mass market, grid compatible, enabling incremental change
* Next generation, EMMA replaces the “smart meter”
* No dependency on wireless, nor on cloud services

— Enables microgrids
* semi-autonomous operation
e Sharing power within the community

— Augments utility services—with or without solar PV
* can provide grid backup and load shifting (duck curve problem)
e Can implement utility demand response services and protocols
* Can charge batteries and manage/optimize energy appliances
 Can manage EV charging



Re-Inventing Electricity
Localization with Solar, storage, and microgrids
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The solar “Duck Curve” problem



Re-Inventing Electricity
Localization with solar, storage, and microgrids

Transitional hybrid grid: combined centralized and solar microgrid
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Re-Inventing Electricity
Localization with solar, storage, and microgrids
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Conventional premises general architecture,
with solar PV (no storage)
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Re-Inventing Electricity
Localization with solar, storage, and microgrids
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Re-Inventing Electricity
Localization with solar, storage, and microgrids

e EMMA functionality—Energy Management and Measurement Application

* Energy Management Functions
— Load balancing (appliance control)
— Inverter management and monitoring
— EV charging management

— Grid condition (state) management for the home
* Normal grid-connected state
* Grid disconnected state—energy conservation scenario management
* Microgrid state—electricity sharing management

— Demand response for utility (fiber preferred)
— Microgrid management (via fiber)

* Energy Measurement Functions
— AMI metering for utility (via fiber)
— Solar production
— Battery status

— Power quality measurement (real time)
* Power factor monitoring
* Harmonic emissions monitoring (aka “dirty electricity”)



Re-Inventing Electricity
Localization with solar, storage, and microgrids

Inverting the “grid”— a bottom-up view
— Starting at home
— Premises architecture of solar-plus-storage and resilience
— Generate electricity as close as possible to where it will be used
— EMMA—the missing piece: local control —=Schoechle, 2020

Electrification—the new new thing!
— But... don’t run it on fossil fuels (coal, natural gas, oil or diesel)!
— Old vs new: technologies, structures and paradigms
— Consumer electronics replaces industrial economies of scale
— “Sustainability” and “resilience” —on your roof
Electric vehicle charging
— The 2x factor
Munis and coops can do it!
— Utilities that are owned by the customers!
— Optical fiber—enables microgrids, and enhances community resilience

— Energy democracy vs. the parasitic IOU/PUC symbiosis
— DDD: Decarbonization, Decentralization, Democratization

Hundreds of millions of people still don’t have electricity



Re-Inventing Electricity
localization with solar, storage, and microgrids
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Re-Inventing Electricity
Localization with solar, storage, and microgrids

e Questions?
e Comments?



Frangals

Hydro
Q Québec  Lac-Mégantic microgrid

Home  Operation  Schedule Partners FAQ  What's new?

Québec's first microgrid - A source of pride

Following the July 2013 rail disaster, Lac-Mégantic and its citizens decided to move away from fossil fuels,
choosing instead to rally around a forward-looking project in collaboration with Hydro-Québec: Québec’s first
electric microgrid, built to serve the heart of the city and inaugurated in 2021, This facility produces clean and
renewable energy locally to meet the community's needs. Thanks to the human energy invested in the
Lac-Mégantic microgrid and responsible energy use, the project can serve as an example, An example of the
energy transition, of cooperation and resiliency.
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To sign up : renoclimat.ca
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Caadea -+ NeuailcowissCade -~ e fiicens -~ Sosop DiCency foritomes - Canada Gresnst Homes loatve

+ Canada Conener Mormes Coact

NOTE: This information Is for apphcants

Helping you save energy and make your raidinig b Albasta Bk Colnbia
hom more comfortab'e Manitoba, New Brunswick, Newfoundland
We want to heip Canadians make where they live more energy and Labrador, Northwest Tesritories, Prince
efficent. The Canada Greener Homes Intiative will help homeowners Edward Island, Saskatchewan and Yukon
Sive MOney, credate new jobs across Canada for energy advisors and o Ontario apolicants

fight climate change * Quehec apnlicarts
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» Conada Greener Homes Graot = Conada Greener Homes Grant - How the 9308 RIOCess works

Eligible retrofits and grant amounts

As part of the Canada Greener Homes Initiative, you have access to:

* Grants from $125 to $5,000
To get a part of your costs back for eligible home retrofits

* Up to $600
As a maximum contribution toward the total costs of your pre- and post-retrofit EnerGuide evaluations

* Interest-free loans of up to $40,000, with a repayment term of 10 years to help you undertake maor home
retrofits

1
© [Ineligible retrofits
Before you start, check that your desired retrofit is eligible through the initiative.

» Retrofits that are not eligible

Special measures for northern and off-grid communities

We recognize that Canadians living in northern and off-grid communities face specific challenges when it comes to
completing home retrofits, including higher equipment and labour costs.



Eligible retrofits

Home insulation Up to
Upgrade your eligible attic, cathedral ceiling, flat roof, exterior wall, exposed floor, basement and crawd $5,000
space.

Air-sealing Up to
Perform air sealing to improve the airtightness of your home to achieve the air-change rate target. $1,000
Windows and doors Up to
Replace your doors, windows or sliding glass doors with ENERGY STAR® certified models. $5,000
Thermostat Up to
Add a smart thermostat to help improve your comfort and save money on your energy bill {must be $50

combined with another energy efficiency retrofit).

Space and water heating Up to
Make the switch to more energy-efficient space heating or water heating equipment to save on your utility  $5,000
bill and reduce your carbon footprint.

Renewable energy Up to
Install a solar photovoltaic system to convert sunlight energy into electricity, $5,000
Resiliency measures Up to
Implement measures to protect your home and family from environmental damages (must be combined $2.625

with another energy efficiency retrofit).

Low rise multi-unit residential buildings (MUREs)
Learn more about how to multiply your incentives if you live in a multi-unit residential building,




To sign up : renoclimat.ca

N Resiliency measures

Climate change and its effects often hit dlose to home. Many environmental factors related 1o chmate change can have
an impact on your home, causing fire, flooding, wind and loss of power, Your home and its location can help you identify
your specific vulnerabilities to climate change,

i you are in the process of making upgrades to your home, consider additional retrofits that could help protect your
home and your family from erwvironmental damages at the same time.

The resibency measures detailed below must be combined with an energy efficiency retrofit from the Canadian Greener
Homes Grant intiative,

» Batteries connected to photovoltaic (PY) systems
» Roofing Membrane - Self-adhering roofing underiayment applied 1o entire roof

» Basement Wall Waterproofing

» Mousture Proofing Crawt Space Floor, Walls and Headers




