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AGENDA

HOUSEKEEPING » Course-related items

= Readings

RESOURCES = Website of the Week

= Technology Review
LECTURE = Past Deployments and the Outlook
= Renewable Options in lllinois

DISCUSSION = Open

METROPOLITAN MAYORS CAUCUS | THE POWER BUREAU )
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HOUSEKEEPING

METROPOLITAN MAYORS CAUCUS | THE POWER BUREAU

Announcements
Cheryl and Edith
from MMC Y
We've had a few suggestions:
Requests for = Smart Grids
Specific Course = Microgrids
ltems

* Franchise Account management/conversion

= New federal energy incentives

Recommendations

As always, please feel free to share any ideas and
recommendations for improvements to the course and its
content!
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RESOURCES

Weekly Readings

METROPOLITAN MAYORS CAUCUS | THE POWER BUREAU

Link: REAP Webpage

Renewable Source: lllinois Commerce Commission
Energy Access Description: Process that outlines the path to an equitable,
Plan reliable, and affordable path to meeting lllinois” policy
requirements for a clean electricity system.
Link: Community Solar Clearinghouse Solution
Source: Metropolitan Mayors Caucus
2 L :
C5* Program Description: Ready-made community solar program that
P
allows municipalities to offer community solar subscriptions to
their residents and small businesses
Link: GeoMicroDistrict Feasibility Report
Conversion Source: Home Energy Efficiency Team (HEET)

from Natural
Gas to Electric

Description: Feasibility study by a Boston-based non-profit that
identifies an approach to using shared ground source heat
pumps to replace natural gas fueled appliances in residences


https://www.icc.illinois.gov/informal-processes/Renewable-Energy-Access-Plan
https://mayorscaucus.org/initiatives/environment/community-solar-clearinghouse-solution-program-cs2program/
https://heet.org/wp-content/uploads/2019/11/HEET-BH-GeoMicroDistrict-Final-Report-v2.pdf

WEBSITE OF THE WEEK: US ENERGY ATLAS (DEPARTMENT OF ENERGY, ENERGY INFORMATION ADMINISTRATION)
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ENERGY TRANSITION:
RENEWABLE ENERGY

Technology Overview
Wind
Solar
Biomass
Landfill Gas
Hydroelectric

Geothermal

Hydrogen

METROPOLITAN MAYORS CAUCUS | THE POWER BUREAU

Wind Energy captures air movement (blades/rotor/gearbox) to turn a generator

1 | s -

=
Blades —r \ 7 P ~

—\ Low Speed Shaft
Pitch ~ . GearBox

System el S Anemometer

/ ) Wind

Vane

Wind / ¥
Direction X

: % Controller
Yaw Motor \ Nacelle

Shaft —» High Speed Shaft

o) D Turbine &

R~ u What is Wind Power
BRI and How it Works?

""\\ WWW.ELECTRICALTECHNOLOGY.ORG

Wind Mill Generator Power Transmission/  Utility Electricity
Transformer Distribution Transformer toHomes

Source: Electrical Technology
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https://www.electricaltechnology.org/2021/08/wind-power-plant.html

Solar panels allow sunlight (photons) to decouple electrons from silicon wafers to
create a current (electricity)

ENERGY TRANSITION:
RENEWABLE ENERGY

Technology Overview
Wind
Solar

Biomass
Landfill Gas

Hydroelectric

from-the sun is
up of tiny particles
called photons.

This electricity then transfers to the
building. If the solar panels are
connected to the utility meter,

excess electricity is transferred to
the utility grid. This causes the
meter to run backward, crediting
the property for surplus generation,

N ac
Geothermal
Hydrogen
oc
B _ ’
pamz\n:c':tmgmd:cotl:;n = rhe_ Inverter converts the
free of the silicon atoms a":fe':gﬂw";:';gﬁ;%]
within the solar cells. iting .
which is what Is used to
~— — provide power,
These loose electrans are The electric current flows to the
now free to move, creating edge of the panel into a conductive

an electric current from ~wire, which leads to the inverter.
the positive and negative 2 ; ¥ 4

charges now present, They
pass through the layers of
the solar cell.

SolarPower.guide @-

METROPOLITAN MAYORS CAUCUS | THE POWER BUREAU Source: Solar Power Guide
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https://solarpower.guide/solar-energy-insights/how-do-solar-panels-work

ENERGY TRANSITION:
RENEWABLE ENERGY

Technology Overview
= Wind

Solar
Biomass
Landfill Gas
Hydroelectric

Geothermal

Hydrogen

METROPOLITAN MAYORS CAUCUS | THE POWER BUREAU

Biomass replaces coal and natural gas with organic materials which are directly
combusted or gasified to produce heat or fuels

Waste Wood
Materials

Sorghum
Rice Straws

Source: The Worldfolio

Pulverized Water Supply
Biomass

Gasification
y ¥ —1 Reactor Furnace !

Hopper
Over Heated Chimney
Water Vapor
Exhaust Gas
Over l-leated O
tiony water Vapor e Output
v v Synthetic | Recovery > Heat
sS ﬂ
,' . * ]
FLEd
Wood Chip \' ~— 7 Electric Power
Air . > Gas Engine
M Heated Gas Power Generation
Generation
Combustion
Furnace - Gas Fuel

Gas Tank
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https://www.theworldfolio.com/news/revolutionizing-biom/4477/

ENERGY TRANSITION:
RENEWABLE ENERGY

Technology Overview
= Wind

= Solar

= Biomass

= Landfill Gas
= Hydroelectric
= Geothermal

= Hydrogen

METROPOLITAN MAYORS CAUCUS | THE POWER BUREAU

Landfill Gas is captured methane from decomposing materials in covered landfills

that is collected, cleaned, dried and then pressurized for use as a fuel

- Filter
z Blower
ndind"

PRIMARY TREATMENT
(Moisture Removal)

$ -

mﬁ%ﬂl«m‘: Siloxane/Sulfur Removal

Compressor
removal (as necessary) (as needed) (as needed)

SECONDARY TREATMENT
(Impurity Removal)

LANDFILL METHANE
OUTREACH PROGRAM

Source: US Environmental Protection Agency

ADVANCED TREATMENT
(€02 Removal;
Mz, 0z, VOC Removal as necessary)

Compressor
(as needed)



https://www.epa.gov/lmop/basic-information-about-landfill-gas

Hydroelectric generation converts the pressure of falling water to move a turbine
that generates electricity

ENERGY TRANSITION:
RENEWABLE ENERGY

Hydroelectric Dam
Technology Overview

= Wind

= Solar

= Biomass

= Landfill Gas

= Hydroelectric

Long Distance
Power Lines

» Geothermal

= Hydrogen

METROPOLITAN MAYORS CAUCUS | THE POWER BUREAU Source: US Energy Information Administration



https://www.eia.gov/energyexplained/hydropower/

ENERGY TRANSITION:
RENEWABLE ENERGY

Technology Overview
= Wind

« Solar

Geothermal energy captures the constant temperature of the earth and converts
that energy into heating and cooling through the use of heat exchangers

ENERGY STATION
Inside the energy statlon, haat
Biomass i L g e e Serormi et eean
L} round lopps usin umps e B
or heat exchangers. 1 ] a - mm and :oolni to
: FEET = | - . residential, commercial.
U Landﬂ” GaS - : ) : " . and community buildings.
= Hydroelectric oo 200 oo o0 f— —

= Geothermal
Warm Water

= Hydrogen

Cool Water |

Inthe wintar, the energy station pumps hot water
Clased-Jaop geothermal systems through pipes to heat buildings on the district The pipes are about the depth
clreulats a flukd through tubing system, and the cooled water returns to the energy of an average natural gas systen.
buried in the ground or under water. station for reheating. |n the summer, the enargy

station pumps colkd water through pipes to cool

buildings on the district system. and the warmed

water returns to the energy station for recoaling.

Geothermal DlStﬂCt Heatmg & Coolmg 101

s haetratlon 1< are carfiguration of a geatharmal cistees baatirg ane 1 [GEHC] swstem, 1 this using geathermal haat sumps, Tee sl that vight & e yaur cammun 'y,

METROPOLITAN MAYORS CAUCUS | THE POWER BUREAU Source: US Department of Ener



https://www.energy.gov/eere/geothermal/geothermal-heating-and-cooling

Hydrogen can be produced through electrolysis using excess renewable energy,
stored, and then used to produce electricity through fuel cells or combustion

ENERGY TRANSITION:
RENEWABLE ENERGY
Technology Overview -
= Wi ? Pl
\S/\/llnd How does green hydrogen work? =
= >S0lar
- Biomass Using the excess energy ...green electricity Hydrogen is Green hydrogen could
: produced by renewables could produce stored safely for be used for clean
= Landfill Gas like wind or solar... hydrogen through when needed. power generation.

= Hydroelectric electrolysis.

0, | |H,

» Geothermal

= Hydrogen

> 4

Source: New York 1SO

METROPOLITAN MAYORS CAUCUS | THE POWER BUREAU Source: New York Independent System Operator
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https://www.nyiso.com/-/the-road-to-2040-how-green-hydrogen-can-complement-a-clean-energy-grid

The lllinois RPS requires the ComEd, Ameren lllinois and MidAmerican Energy to
purchase Renewable Energy Credits (RECs) to match a percentage of their loads

ENERGY VHANSITION: Regulators / Utilities Renewable Developers
RENEWABLE ENERGY e -
lllinois Renewable Portfolio Standard (RPS) )\
= |llinois RPS Structure KD 55:

= Illinois RPS Status “ Ameren

REC PAYMENTS

ILLINOIS >
= |llinois RPS Outlook ComZ=d @ Amm )\
! mAmm
[ nttinemmshonshiodiestepestemten T
An Exelon Company * I |
MidAmerican COMPLIANCE RECs a=n

ENERGY.

RPS RPS
PAYMENTS CHARGES

L

in 1

in

Consumers

METROPOLITAN MAYORS CAUCUS | THE POWER BUREAU 21




The lllinois RPS is not what the utilities report on their Environmental Disclosure
Statements to the Illinois Commerce Commission

ENERGY TRANSITION:
RENEWABLE ENERGY

Sources of Electricity for the 12 months ending December 31, 2022

L Other Resources 1%
— Coal-fired Power 20%

Wind Power 4%4 '
lllinois Renewable Portfolio Standard (RPS) Solar Power 1% ——

= |llinois RPS Structure Nuclear Power 33% ——
» ||linois RPS Status
= |llinois RPS Outlook

g — Hydro Power 1%
- — Matural Gas-fired Power 40%

Sources' of Electricity Supplied for the 12 Months Ending Dacomber 31, 2022

BIOMASS POWER 0%
COAL-FIRED POWER 20%
HYDRO POWER 1%
MNATURAL GAS-FIRED POWER 40%
NUCLEAR POWER 33%
OIL-FIRED POWER 0%
SOLAR POWER 1%
WIND POWER A%
OTHER RESOURCES 1%
UNKNOWN RES0URCES PURCHASED FROM OTHER COMPANIES 0%
TOTAL 100%

METROPOLITAN MAYORS CAUCUS | THE POWER BUREAU 22




ENERGY TRANSITION:
RENEWABLE ENERGY

lllinois Renewable Portfolio Standard (RPS)
= [llinois RPS Structure

= |llinois RPS Status
» |llinois RPS Outlook

METROPOLITAN MAYORS CAUCUS | THE POWER BUREAU

The lllinois RPS requires ComEd, Ameren lllinois and MidAmerican Energy to
purchase Renewable Energy Credits to match increasing percentages of utility loads

Sl IRPS Goals RPS Deliveries/Shortfall  Illinois RPS Performance
i;‘:ry Goal Goal REC REC  |Effective RPS Shortfall
% RECs Deliveries | Shortfall % %
2020-
2021 18.0% | 21,149,182| 3,302,605| 17,846,578 2.7% -15.3%
2021-
5022 19.0% | 22,785,453| 5,938 635| 16,846,818 5.0% -14.0%
2022-
5023 21.0% | 24,661,977, 7,880,864| 16,781,113 6.6% -14.4%

Source: lllinois Power Agency, Long-Term Renewable Resources Procurement Plan (2022), Appendix B
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ENERGY TRANSITION:
RENEWABLE ENERGY

lllinois Renewable Portfolio Standard (RPS)
= |llinois RPS Structure

» ||linois RPS Status
= |llinois RPS Outlook

METROPOLITAN MAYORS CAUCUS | THE POWER BUREAU

The lllinois RPS sets a goal of 40% by the 2030-31 program year, and the lllinois

Power Agency projects the need to fill a REC Gap of ~32%

lllinois RPS Projected Shortfalls (2020-2030 Program Years)

60,000,000
50,000,000
40,000,000
30,000,000
20,000,000
10,000,000

Annual REC Purchases

mmm REC GAP
B May 2022 Forward Procurements
I ABP Reopening
2019-2021 Adjustable Block and lllinois Solar for All Programs
mmm 2017-2019 Forward Procurements
I L TPPA RECs
—RPS REC Goal %

Source: lllinois Power Agency, Long-Term Renewable Resources Procurement Plan (2022), Appendix B

50%
40%
30%
20%
10%
0%
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A REC is a receipt that proves that 1,000 kWh of electricity was generated by a
renewable energy resource at some time in some place and represents the
ENERGY TRANSITION: “environmental attributes” of that energy (the “renewableness”)

RENEWABLE ENERGY

Options in lllinois WHAT IS A REC?
= Renewable Energy Credits (RECs) —

h)

r

= RECs can be sold separately from £
renewable energy

Combining RECs with regular grid w A
energy is considered “renewable”

. BUSINESS
Most RECs sold to Illinois consumers TRADITIONAL Pudtliioior R
are produced in other states ENERGY GENERATION PURCHASE
Only long-term REC purchases can R
cause new renewable energy assets to & -
be built % bt

e
Distributed Generation (DG) @ . THE POWER POOL
Community Solar (DG) A5 55 om =
& /D |
Self-Direct (SD) X BUSINESS
: RENEWABLE WITH
Virtual Power Purchase Agreement (VPPA) ENERGY GENERATION m;:scg

METROPOLITAN MAYORS CAUCUS | THE POWER BUREAU Source: Renewable Energy World 25



https://www.renewableenergyworld.com/solar/energy-cast-podcast-green-mountain-energy-explains-recs/#gref

ENERGY TRANSITION:
RENEWABLE ENERGY

Options in lllinois
= Renewable Energy Credits (RECs)

= Distributed Generation (DG)

= Energy from a renewable asset can be
produced at buildings where the
energy is used (behind-the-meter)

Excess DG flows back to the grid, and
grid energy is delivered when DG is
insufficient (net metering)

ComEd will purchase the RECs from DG
at a fixed price for 20 years to support
project financing, so the DG energy
used by the consumer is not
“renewable”

= Community Solar (CS)
= Self-Direct (SD)

= Virtual Power Purchase Agreement (VPPA)

METROPOLITAN MAYORS CAUCUS | THE POWER BUREAU

Distributed Generation produces energy where it’s used.

DG System

Bidirectional Meter’

Utility Grid

Iy Netting Frequency
-/k) 1Billing Cycle

Self- 4
consum Usa e
Net g

DG exports

Load

Metering

'

Bidirectional

Billing

Bi

Source: National Renewable Energy Laboratory

€— Grid electricity
<« Gross DG production

'"Measures net consumotion
«—— Net DG exports

over cne billing cycle.
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https://www.nrel.gov/state-local-tribal/blog/posts/back-to-basics-unraveling-how-distributed-generation-is-compensated-and-why-its-important.html

Community Solar allows multiple consumers to receive a share of the energy
generated from a single large solar farm

ENERGY TRANSITION:
RENEWABLE ENERGY

Options in lllinois The Community Solar

= Renewable Energy Credits (RECs) \.Eﬂ \l'\?—\.s \le} ErtTedlzll‘;TLStﬁ:Lflearidt"'
= Distributed Generation (DG)

= Community Solar (CS) \‘%) \2} Q

= Also called “Shared Solar” or “Virtual Community Solar Farm
Net Metering”

, . . Consumers claim a share of
Credits consumers (“Subscribers”) with the electricity generated by a

a portion of the electricity generated community solar farm
by a large solar farm (“Subscription”)

In Illinois there is no upfront cost, so
always a savings for the consumer

In Illinois, the utility purchases the —
RECs, so it’s not “renewable energy”,

»
but it does support the financing of ‘
new solar assets in lllinois ':'./

':l_/l

ComZd.

An Exelon Company

= Self-Direct (SD) Utility credits each Subscribers

with their share of electricity

= Virtual Power Purchase Agreement (VPPA)
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The Self-Direct RPS allows qualified energy users to purchase RECs from new
renewable energy assets and receive a rebate for a portion of their RPS charges

ENERGY TRANSITION: Regulators / Utilities Renewable Developers
RENEWABLE ENERGY e :
Options in lllinois )\
= Renewable Energy Credits (RECs) KZ ‘.'E.

= Distributed Generation (DG) %ﬂmn o

REC PAYMENTS __E,)\
: T

ILLINOIS

r

= Community Solar (CS)

ComZd @ 1 /\\

! EEm ks

- Self-Direct (SD) sm——) || o '
MidAmerican COMPLIANCE RECs amm

ENERGY.

= The lllinois RPS directs the utilities to
purchase RECs from qualified
renewable energy assets under long
term contracts with funds collected

RPS RPS
from consumers (A + B) PAYMENTS CHARGES

The Self-Direct option allows large
consumer (>10MW) to purchase and
keep their own RECs under long term eee ooeo

contracts and receive a rebate for a "' "

portion of their RPS charges (C + D)

eee eoo
= Virtual Power Purchase Agreement (VPPA) "' "'
Consumers

L
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The Self-Direct RPS allows qualified energy users to purchase RECs from new
renewable energy assets and receive a rebate for a portion of their RPS charges

ENERGY TRANSITION: Regul Utilit
RENEWABLE ENERGY egulators / Utilities Renewable Developers
:' Cem
Options in lllinois | : ; )\
. I TR
= Renewable Energy Credits (RECs) | I n/
. . |‘5M’-'- 1 EEE
= Distributed Generation (DG) : Wﬂm‘&n : RECPAYMENTS ‘)\
. : | il 'TY
Community Solar (CS) : ComZd. |, @ Amn -)\
= Self-Direct (SD) I ey 11 - a8
. . . Plegs MidAmerican | COMPLIANCE RECs aEm
= The lllinois RPS directs the utilities to :_ I
purchase RECs from qualified | S
renewable energy assets under long \\\
term contracts with funds collected ‘@ REC
RPS RPS DAYMENTS SELF-DIRECT
from consumers (A iz B) PAYMENTS CHARGES SELF-D|REE‘|J" . @ RECs
The Self-Direct option allows large REBATE o
consumer (>10MW) to purchase and | \\-\
keep their own RECs under long term eee oo T ==
contracts and receive a rebate for a "' " g Fﬁ
portion of their RPS charges (C + D) s oee “E "!
= Virtual Power Purchase Agreement (VPPA) "' "' Self-Direct
Consumers Consumers
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A Virtual Power Purchase Agreement (VPPA) is a long-term agreement to support
financing the development of new utility-scale renewable assets

ENERGY TRANSITION:
RENEWABLE ENERGY
: S ﬁanewable energy \ ﬂbuyer agrees to a fixeh ﬁroject is financed and \
Options in lllinois iact devel . .
: project development price for Energy + RECs built by the Developer
= Renewable Energy Credits (RECs) begins from the project (Virtual
Distributed Generation (DG) PPA) for 15-25 years ./
Community Solar (CS) ./ — \
Self-Direct (SD) \ —
Virtual Power Purchase Agreement (VPPA) —
= Long term power purchase agreement ° / Q / e /
with a new renewable energy asset
Instead of delivering energy to the 6eveloper sells energy into wholesale \ @uyer and Developer settle difference \
buyer, the energy from the renewable market at hourly energy price between wholesale energy price and
energy asset is sold into the wholesale VPPA price and buyer keeps the RECs
k h I
market by the developer ./ Erersy (1 W) Wholesale Energy
The developer then trades the > Payment (550/MWh)
. + 1 REC (1 MWh) .
wholesale market revenue plus the « 2
RECs to the buyer for the VPPA price Wholesale Energy - * -
Payment ($50/MWh) [)evel()per VPPA Payment Buyer

Example: S55 - S50 = S5/REC

a / e ($55/MWh) /
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Municipalities have the authority to regulate certain aspects of development,
operations and reporting from private sector entities that can support sustainability
policies and programs

ENERGY TRANSITION

ROLE FOR MUNICIPAL GOVERNMENT
= Control

= Sponsor

» |nfluence

e Municipal Account Consumption
(RECs, DG, CS, SD, VPPA)

Contro| - verwe e
Consumption (RECs, DG, CS, VPPA)

* Municipal Property Hosting (CS)
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Municipalities have the authority to regulate certain aspects of development,
operations and reporting from private sector entities that can support sustainability

policies and programs
ENERGY TRANSITION

ROLE FOR MUNICIPAL GOVERNMENT
= Control

= Sponsor

» |nfluence

e Municipal Aggregation (RECs, CS,
VPPA)

S e Commercial PACE program (DG)
p O n S O r  Rooftop Solar Group Buy (DG)
* “Green Energy Broker” (RECs, DG,
CS, SD, VPPA)

e Municipal Account Consumption
(RECs, DG, CS, SD, VPPA)

Contro| - verwe e
Consumption (RECs, DG, CS, VPPA)

* Municipal Property Hosting (CS)
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Municipalities have the authority to regulate certain aspects of development,
operations and reporting from private sector entities that can support sustainability
policies and programs

ENERGY TRANSITION

ROLE FOR MUNICIPAL GOVERNMENT

= Control
e Code Requirements (DG)

| n f‘ u e n C e e Development agreements (RECs,

DG, CS, SD, VPPA)

= Sponsor

= Influence

e Municipal Aggregation (RECs, CS,
VPPA)

S e Commercial PACE program (DG)
p O n S O r  Rooftop Solar Group Buy (DG)
* “Green Energy Broker” (RECs, DG,
CS, SD, VPPA)

e Municipal Account Consumption
(RECs, DG, CS, SD, VPPA)

Contro| - verwe e
Consumption (RECs, DG, CS, VPPA)

* Municipal Property Hosting (CS)
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DISCUSSION AND QUESTIONS Key Points
= Municipalities could rely on the Illinois Renewable Portfolio Standard (RPS)
to meet renewable energy goals
= Current goal of 40% renewables by 2040; but,
= Past RPS goals have not been met
= Municipalities have options for pursuing their own renewable energy goals:
= “Renewable” means different things to different people
= Are RECs from an existing wind farm in Texas really “renewable”?

= Municipalities should think strategically about how they define
“Renewable” before adopting any goals

= RECs
= “Additionality”

m “Clean Sources”
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THANK YOU

Mark Pruitt

Principal | The Power Bureau
markjpruitt@thepowerbureau.com
C: (219) 921-3828
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