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States’ clean energy goals

The states are leading the nation 

toward a clean energy transition:
▪ 80% of the U.S. population is in a 

state with a clean energy requirement

▪ 75% of the states + DC have a clean 

energy requirement

https://www.nga.org/center/publications/governors-leading-energy-transitions/
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States’ clean energy goals

And even in many states without a clean-energy policy, the 

electric utility has made a commitment to net zero emissions

Electric utilities with net-zero 

power-sector commitments

NGA Clean Energy Workshop  |  October 29 2020 

https://www.nga.org/center/publications/gover

nors-leading-energy-transitions/

Tierney map of utility commitments

https://www.nga.org/center/publications/governors-leading-energy-transitions/
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https://gmlc.doe.gov/sites/default/files/resources/1.3.33_Midwest%20Interconnection%20Seams%20Study_Presentation.pdf

States’ clean energy goals – and regions 

6

NGA Clean Energy Workshop  |  October 29 2020 

https://gmlc.doe.gov/sites/default/files/resources/1.3.33_Midwest%20Interconnection%20Seams%20Study_Presentation.pdf
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https://gmlc.doe.gov/sites/default/files/resources/1.3.33_Midwest%20Interconnection%20Seams%20Study_Presentation.pdf

http://www.sciencecodex.com/advanced_powergrid_research_finds_lowcost_lowcarbon_future_in_west-89158

Where Americans live

States’ clean energy goals – and regions 

7

NGA Clean Energy Workshop  |  October 29 2020 

https://gmlc.doe.gov/sites/default/files/resources/1.3.33_Midwest%20Interconnection%20Seams%20Study_Presentation.pdf
http://www.sciencecodex.com/advanced_powergrid_research_finds_lowcost_lowcarbon_future_in_west-89158
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https://gmlc.doe.gov/sites/default/files/resources/1.3.33_Midwest%20Interconnection%20Seams%20Study_Presentation.pdf

http://www.sciencecodex.com/advanced_powergrid_research_finds_lowcost_lowcarbon_future_in_west-89158; https://peguru.com/2018/09/who-controls-the-power-grid-in-usa/

States’ clean energy goals – and regions 

8

NGA Clean Energy Workshop  |  October 29 2020 

U.S. High Voltage 

Electric Grid

https://gmlc.doe.gov/sites/default/files/resources/1.3.33_Midwest%20Interconnection%20Seams%20Study_Presentation.pdf
http://www.sciencecodex.com/advanced_powergrid_research_finds_lowcost_lowcarbon_future_in_west-89158
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https://gmlc.doe.gov/sites/default/files/resources/1.3.33_Midwest%20Interconnection%20Seams%20Study_Presentation.pdf

Population density map: http://www.sciencecodex.com/advanced_powergrid_research_finds_lowcost_lowcarbon_future_in_west-89158

States’ clean energy goals – and regions 

9

Western

Energy 

Imbalance 

Market

NGA Clean Energy Workshop  |  October 29 2020 

https://gmlc.doe.gov/sites/default/files/resources/1.3.33_Midwest%20Interconnection%20Seams%20Study_Presentation.pdf
http://www.sciencecodex.com/advanced_powergrid_research_finds_lowcost_lowcarbon_future_in_west-89158
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Implications re: regional power markets

▪ Broader regional wholesale power markets can:

▪ Open up access to areas with high-quality renewable energy resources, 
connect them to distant loads, and enable development of projects

▪ Allow for efficient dispatch of generating resources

▪ Leverage diversity of loads and resources

▪ Reduce pancaked transmission rates

▪ Maintain state decisions about electric industry structure

NGA Clean Energy Workshop  |  October 29 2020 
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Current status of retail 
restructuring across 
states

Wholesale power markets and state industry structure

September 3, 2020

Confidential – Attorney Client Work Product

Many states with 
traditional electric industry 
structure have chosen to 

participate in regional 
wholesale markets, even 
without retail restructuring

NGA Clean Energy Workshop  |  October 29 2020 
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▪ Jurisdiction of the Federal Energy Regulatory Commission relating 
directly or indirectly to the electric industry includes:

▪ Rates, terms and conditions of transmission in interstate commerce

▪ Rates, terms and conditions of wholesale sales in interstate commerce

▪ Licensing of hydroelectric facilities and gas pipelines

▪ Electric reliability

▪ Cyber security on the bulk power system 

Wholesale markets = federal regulation

Confidential – Attorney Client Work Product

FERC authority over RTOs and ISOs (e.g., transmission tariff, 

wholesale market design, transmission planning) relates to the 

agency’s authority over transmission and wholesale sales.

NGA Clean Energy Workshop  |  October 29 2020 
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Electricity

▪ Local distribution of electric energy 

▪ Prices for retail sales of electricity to end users

▪ Electric resource adequacy

▪ Approval of utilities’ purchases of wholesale power 

▪ Siting of power plants (other than hydropower facilities)

▪ Siting of transmission lines (except as backstop authority)

▪ Environmental controls on power plants

▪ Wholesale sales or transmission not in interstate commerce (ERCOT, Alaska, Hawaii)

What is not in FERC’s jurisdiction

September 3, 2020

Confidential – Attorney Client Work Product

NGA Clean Energy Workshop  |  October 29 2020 
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Regulatory Assistance Project (RAP)®

• Numerous studies: Mutual benefits of extended markets 

was proven

• California: regional market expansion is a least cost 

solution for integrating much greater quantities of 

renewables

• PacifiCorp: alignment between regional market extension 

and their business plan

• Affected regulators: Ratepayer benefits expected, 

alignment with energy policy goals

16

Western EIM Value Proposition is Positive



Regulatory Assistance Project (RAP)®

• Independence of the market operator

• Cost of Entry was very low due to existing platform

• Utilities and their regulators can decide one at a 

time

• Cost of Exit is zero

17

Western EIM is attractive 



Regulatory Assistance Project (RAP)®

• California entities delegated governance to a “transitional committee”

• Transitional Committee voting members (1 representative each):

• Investor Owned Utilities

• Publicly Owned Utilities

• Generators and Marketers

• Alternative Energy Providers (e.g., solar or wind developer)

• EIM Participants (e.g., utilities outside of CAISO)

• Government Agencies (e.g., state PUCs)

• Public Interest Entities (e.g., environmental/consumer 

representative)

18

Governance: The Transitional Committee is Diverse



Regulatory Assistance Project (RAP)®

• An Independent EIM Governing Body appointed by a regional 

nomination committee

• Each GB member has no conflict of interest with any market 

participant

• CAISO Board of Governors to delegate authority over EIM decisions

• EIM GB has primary authority over market rules that are caused by 

EIM

• EIM GB has advisory/hybrid authority over all market rules that 

affect EIM participants

• Appointment/reappointment driven by the regional nominating 

committee, not the CAISO BOG or the Governor of California

19

Governance: EIM Foundations
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Governance engendered trust and growth

In 2014 and 2015, EIM was PacifiCorp and the CAISO



Regulatory Assistance Project (RAP)® 21

By 2017…

By 2017, NVE, APS, 

PSE and PGE joined



Regulatory Assistance Project (RAP)® 22

By 2020…

By 2020, EIM 

includes 10 utilities 

(including 3 public 

power), and by 

2022 more than 

85% of WECC 

energy will be 

included (including 

BPA)



Regulatory Assistance Project (RAP)® 23

Everyone benefits from the beginning



Regulatory Assistance Project (RAP)®

• Assessing benefits studies and tracking how their ratepayers are 

expected to benefit

• Requiring utilities to report on the benefits to ratepayers

• Auditing the costs associated with joining the EIM and tracking how 

much ratepayers are paying for those investments and expenses

• Auditing the cost of transmission and ensuring that their ratepayers 

aren’t subsidizing other participants

• Participating in governance reforms to add a day ahead market 

product to the Western EIM platform

24

Western states, regulators and advocates have 
been engaged



Regulatory Assistance Project (RAP)®

• What obligation does the governing body have to hear and 

respect state and stakeholder voices?

• How do states get the information and analysis they need 

to assess whether state policies are being respected?

• How will ratepayer benefits be measured, tracked and 

reported?

• How will incremental investments and expenses be 

measured, tracked and reported?

• How will a level playing field for utility and non-utility 

participants be ensured?

25

Key questions states should ask 
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Making Clean Local Energy Accessible Now

Craig Lewis
Executive Director

Clean Coalition

650-796-2353 mobile

craig@clean-coalition.org

29 October 2020

Community Microgrids

Unparalleled trifecta of benefits
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Clean Coalition (nonprofit)

Mission

To accelerate the transition to renewable 

energy and a modern grid through

technical, policy, and project 

development expertise.

100% renewable energy end-game

• 25% local, interconnected within the 

distribution grid and facilitating 

resilience without dependence on 

the transmission grid.

• 75% remote, dependent on the 

transmission grid for serving loads.
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Natural gas infrastructure is not resilient 

• Assertion: Gas-driven generation is 

often claimed to be resilient.

• Reality: Gas infrastructure is not resilient 

and takes much longer to restore than 

electricity infrastructure.

• Threats: Gas infrastructure can be flat-

out dangerous and is highly vulnerable to 

earthquakes, fires, landslides, and 
terrorism.
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Service Restoration Timeframes 
(M7.9 Earthquake)

Gas Electricity

60% electric 

customers 

restored in 3 

days. 

60% gas restoration 

takes 30 times longer 

than electricity

Source: The City and County of San Francisco Lifelines Study2010 San Bruno Pipeline Explosion
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Tier 3 = Discretionary load, ~75% of total load

Tier 1 = Critical, life-sustaining load, ~10% of total load

Tier 2 = Priority load, ~15% of total load

Percentage of time online for Tier 1, 2, and 3 loads for a Solar Microgrid 

designed for the University of California Santa Barbara (UCSB) with enough 

solar to achieve net zero and enough energy storage capacity to hold 2 hours 

of the nameplate solar (200 kWh energy storage per 100 kW solar).

Typical load tier resilience from a Solar Microgrid
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Tier 3 = Discretionary load, ~75% of total load

Tier 1 = Critical, life-sustaining load, ~10% of total load

Tier 2 = Priority load, ~15% of total load

A typical diesel generator is configured to maintain 25% of the normal 

load for two days.  f diesel fuel cannot be resupplied within two days, 

goodbye. This is hardly a solution for increasingly necessary long-term 

resilience. In California, Solar Microgrids provide a vastly superior trifecta 

of economic, environmental, and resilience benefits. 

Diesel generators are designed for limited resilience
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Goleta Load Pocket (GLP) Community Microgrid

The GLP is the perfect opportunity for a comprehensive Community Microgrid

• GLP spans 70 miles of California coastline, from Point Conception to Lake Casitas, 

encompassing the cities of Goleta, Santa Barbara (including Montecito), and Carpinteria. 

• GLP is highly transmission-vulnerable and disaster-prone (fire, landslide, earthquake). 

• 200 megawatts (MW) of solar and 400 megawatt-hours (MWh) of energy storage will 

provide 100% protection to GLP against a complete transmission outage (“N-2 event”).

• 200 MW of solar is equivalent to about 5 times the amount of solar currently deployed in the GLP and 

represents about 25% of the energy mix. 

• Multi-GWs of solar siting opportunity exists on commercial-scale built environments like parking lots, 

parking structures, and rooftops; and 200 MW represents about 7% of the technical siting potential.

• Other resources like energy efficiency, demand response, and offshore wind can significantly reduce 

solar+storage requirements. 
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Need to properly value local energy

Legend 16kV Gladiola Feeder

Substations

16kV Gaucho Feeder

16kV  Professor Feeder

University of California Santa Barbara

Santa Barbara Airport

Tier 3 Fire Threat

220 kV Transmission

66 kV Feeder #4311 Fire Stations

Sanitary or Water Districts Proposed 160-240 MWh Battery

Goleta Valley Cottage Hospital

Direct Relief

Fire Station # 17

Direct Relief
Vegas Substation

Isla Vista Substation

Proposed 160-240 MWh Battery 

Fire Station # 8

Goleta Sanitary District

Deckers

UCSB

SB Airport
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Need to streamline Interconnection

Isla Vista 

Substation 

(66-to-16kV)

Fire Station 

#17

66kV underground 

interconnection

Vegas 

Substation 
(66-to-16kV)

UCSB

+ Solar

SBA (runway 

lights & ATC)

Direct Relief

+ Solar 

Microgrid

SBA (Main 

Terminal)

Goleta 

Sanitary 

District

Goleta 

Substation 
(220-to-66kV)

Diagram Elements

66 kV Distribution Feeder #4311 

16 kV Gladiola Feeder

16 kV Gaucho Feeder

16 kV Professor Feeder

Planned 160-240 MWh Battery

Grid isolation switch (open, closed)

Smart meter switch (open, closed)

Fire Station 

#8

66kV distribution feeder #4311 with multiple branches

Deckers

+ Solar 

Microgrid

Tier 2 & 3 

facilities

Tier 2 & 3 

facilities

Tier 2 & 3 

facilities

160+ MWh battery

Goleta Substation 

has eight feeders, 

all 66kV, that serve 

the entire GLP

Tier 2 & 3 

facilities
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320 kW PV

676 kWh BESS

Direct Relief Solar Microgrid needs a FIT to maximize solar

Need to implement Feed-In Tariffs (FITs)



ENERGY RESILIENCE 
IN MARYLAND
National Governors Association  – October 28th, 2020
Eric Coffman, Director of Energy Programs



health care
agrobusiness
businesses
manufacturing
transportation
higher learning campuses
government facilities
multi-family housing

WHO

distributed energy resources (DERs)
PV
storage
CHP
grid-interactive solutions
enterprise energy managementHOW

GRID CHALLENGES

SECTORS

severe storms 
physical and cyber attacks
high summer temps
frigid winter temps
electrification
growing distributed energy
aging grid infrastructure

WHY

EMERGING TECHNOLOGIES AND 
CHANGING BUSINESS MODELS



Up to $3,000 per kilo-watt hour for solar with 
energy storage that can provide multi-day power 
supply to allow food distribution, cooling, charging 
of electronics etc. 

Resiliency Hubs

Sectors: LMI communities, community groups, 
public buildings

Grants local community resiliency hubs

https://energy.maryland.gov/Pages/Resiliency-Hub.aspx


Resiliency Hubs - P.OW.E.R. House

First solar powered, community-based resiliency hub in the nation. 
Partnership between MEA, a private renewable energy company, Power52 and 
the nonprofit, Living Classrooms. The solar panels are connected to battery 
storage.

The center can maintain critical systems for elderly residents next door like 
lights, refrigeration (for food and medication), HVAC. 

https://news.maryland.gov/mea/2018/09/21/maryland-opens-nations-first-solar-powered-community-resiliency-hub/


Resiliency Hub: $100,000
Resilient Facility Power System: $25,000
Advanced CHP: $10,000
Resiliency Hub: $10,000

Resilient Maryland

Sectors: business, education, government, 
healthcare, LMI, utilities and more

Grants for feasibility planning, design, assessment 

https://energy.maryland.gov/business/pages/ResilientMaryland.aspx


Frostburg State University  - $100,000
To develop a campus-scale microgrid to bolster 
campus energy resilience, further sustainability 
goals, and provide students with real world job 
training. 

Smart Electric Power Alliance - $99,725
A collaboration with Baltimore Gas & Electric 
Company, City of Annapolis and Gabel 
Associates to plan and design a community-
scale microgrid for the Newtowne Twenty 
multifamily housing community. 

Groundswell - $300,000
Working in concert with the city of Baltimore 
this grant will fund the design of a network of 
community resiliency hubs. 

FY20 Spotlights



Maryland
Energy 
Administration
eric.coffman@maryland.gov
443-908-1553

MEDIA INQUIRIES:
contact kaymie.owen@maryland.gov 
443.694.3651 directly for quotes.

Energy.Maryland.gov

Questions?

mailto:eric.coffman@maryland.gov
https://energy.maryland.gov/Pages/default.aspx


Speakers: 

Bert Hunter, Executive Vice President, Connecticut Green Bank

Sherri Billimoria, Senior Associate, Rocky Mountain Institute

Moderated by: 

Jessica Rackley, Program Director, National Governors Association

Funding and Financing 
the Energy Transition



Clean + Modern Grid  
Utility Business Models | Regulatory Innovation | Grid Integration | Transportation Electrification

Funding and Financing the Energy Transition
NGA Workshop Planning for the Future: Strategies to Meet Governors’ Clean Energy Goals

October  29, 2020



Mission
To facilitate the electric power 

industry's smart transition to a 

clean and modern energy future.

Vision
A carbon-free energy system by 2050



Who Are We?

A membership 

organization

Staff of ~45 

Based in 

Washington, D.C.
Unbiased

Founded in 1992

Research, 

Education, 

Collaboration & 

Standards

No Advocacy –

501c3

Technology 

Agnostic



1,200
Total Members

Membership

SEPA is an alliance of almost 1,200 members made up of utilities, 

technology solution providers, regulators, and other stakeholders.

90%
of solar and 

storage capacity

74%
of MWh sold

72%
of utility commissions

Government/Non-profit/Education

Public Power Utilities

Cooperative Utilities

Investor-owned Utilities

Other Utilities

Corporations



SEPA Research & Education 

Research Reports

Webinars

Custom Projects

Workshops

Conferences



Pathways

Grid Integration

Carbon-free energy is easily integrated with positive 

impact to affordability, safety, security, reliability, 

resiliency, and customer satisfaction.

Transportation Electrification

The nation’s fleet of vehicles is powered by carbon-free 

electricity and capable of providing grid services.  

Regulatory Innovation

State regulatory processes enable timely and effective 

deployment of technologies, partnerships and business models 

that reduce carbon emissions.

Utility Business Models

Utilities have sustainable business models that facilitate and 

support a carbon-free energy future.



Renovate Initiative Solution Set 

Regulatory 

Innovation:

Tools for 

Utility 

Regulators & 

Policymakers

to Fund and 

Finance the 

Transition 

https://sepapower.org/resource/renovate-solution-set/


Utility Carbon 

Reduction

Targets32
major utilities have

carbon-free or

net-zero goals by

2050 or sooner 68%
of customers are 

served by a utility 

with a goal of 50% or 

greater reduction

www.sepapower.org/
carbon-reduction-tracker/
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Renovate Initiative Solution Set



55 |    sepapower.org 

Building Consensus 
(or at least a common understanding)
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Educating All Stakeholders
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Regulatory Tools 
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Policy Alignment 
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Carbon-free 
by 2050 starts 
now!

Janet Gail Besser

Managing Director

jbesser@sepapower.org

mailto:jbesser@sepapower.org


Green Liberty Bonds  

in Honor of the

50th Anniversary of Earth Day

$16,795,000

State Supported Solar Home Renewable Energy Credit,  

Green Liberty Bonds, Series 2020

Federally Taxable – Climate Bond Certified

National Governors Association

October 29, 2020



Connecticut Green Bank
Mission Statement and Goals

Confront climate change and provide all of society a  

healthier and more prosperous future by increasing 

and accelerating the flow of private capital into  

markets that energize the green economy.

▪ Leverage limited public resources to scale-up and mobilize private  
capital investment in the green economy of Connecticut.

▪ Strengthen Connecticut’s communities by making the benefits of the  
green economy inclusive and accessible to all individuals, families, and  
businesses.

▪ Pursue investment strategies that advance market transformation in  
green investing while supporting the organization’s pursuit of financial  
sustainability.

6
1



Citizen Engagement Research
Types of Green Projects for Investment

70%

REFERENCES
Research conducted by GreatBlue Research on behalf of the Connecticut Green Bank. Two targeted audiences were reached – households that have installed
residential solar PV in CT and general population of CT (i.e., households that haven’t participated in a Connecticut Green Bank Program).

6
2

67%
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59%
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49%

46%

41%

40%

35%
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45%
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Citizen Engagement Research
Equitable Access to Green Bond Investment

REFERENCES
Research conducted by GreatBlue Research on behalf of the Connecticut Green Bank. Two targeted audiences were reached – households that have installed
residential solar PV in CT and general population of CT (i.e., households that haven’t participated in a Connecticut Green Bank Program).

6
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Green Liberty Bonds
Celebrating the 50th Anniversary of Earth Day

5



6

Green Liberty Bonds
Three Features of the Green Bond

▪ Use of Proceeds – use of proceeds  
from the bond are invested to 
combat climate change (i.e.,  
support Paris Agreement with  
mitigation and adaptation projects)  
and create jobs in our communities

▪ Retail Accessible – bonds available  
to purchase by everyday citizens (vs.  
institutional investors only) in lower  
denominations (i.e. $1,000)

▪ Certified and Verified –
independently certified (e.g.,  
Climate Bonds Initiative, Green  
Bond Principles, etc.) and verified as  
a climate bond or green bond for 
consumer protection



Residential Solar PV in CT
Revenue Bonds

7

Utilities required to  
enter into 15-year  
Master Purchase  
Agreement (MPA)  
with the Green Bank  
to purchase the  
stream of SHRECs  
produced. This helps  
utilities comply with  
their clean energy  
goals (i.e., Class I  
RPS).

A SOLAR HOME PRODUCES…

Electricity

Solar Home  

Renewable  

Energy  

Credits

When panels produce  
electricity for a home,  
they also produce  
Solar Home  
Renewable Energy  
Credits (SHRECs). The  
Green Bank provides  
upfront incentives  
through RSIP and  
collects all the SHRECs  
produced per statute  
(i.e., PA 15-194).

The Green Bank uses  
the Bond proceeds to  
support the RSIP  
incentives, cover  
admin and financing  
costs to achieve 350  
MW of solar PV  
deployment and  
development of local  
solar PV industry

The Green Liberty  
Bonds are secured by  
SHREC revenues  
received, the Special  
Capital Reserve Fund,  
and any moneys  
deposited by the Green  
Bank into the Trust  
Estate



SHREC / RSIP Process

8

CT Green Bank

Utilities

REC

Ownership

RSIP Incentive

(PBI, EPBB)

15 Year SHREC

Tranches

SHREC Purchase  

Price PaidAccording  

to MPA

Governing Bodies:  

CT Legislature, CT  

PURA

RPS Requirement

Public Act 15-194:  

350MW target

NEPOOL REC

Certification

Solar  

Homeowners &  

Third Party  

Owners

Retire RECs NEPOOL GIS  

(REC

Administrator)
REC Certification

Value exchanged for RECS

Legislative obligations

REC ownership transfers

Key RSIP Responsibilities:
• Qualify contractors

• Process incentive applications

• Manage project inspections

• EPBB and PBI payment processing

• Manage RSIP PowerClerk and Locus

platforms

• Obtain PURA approvals for (1) Class I  

REC designations and (2) aggregation of  

projects into SHREC tranches

• Process PowerClerk and Locus production  

data into NEPOOL GIS system

• Invoice and collect SHREC payments from  

Utilities

PURA

Regulatory process

Confirms Class I  

status for  

SHRECs



Green Liberty Bonds 2020
Transaction Diagram
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Green Liberty Bonds 2020
Serial and Term Series 2020 Bonds

Maturity

(November 15)

Expected Net

SHREC

Receivables  

(P90)

Principal

Amount

Interest

Rate

11/15/2021 1,737,664 1,145,000 0.950%

11/15/2022 1,724,438 1,148,000 1.080

11/15/2023 1,710,748 1,147,000 1.250

11/15/2024 1,696,574 1,146,000 1.450

11/15/2025 1,681,751 1,145,000 1.600

11/15/2026 1,665,495 1,144,000 1.900

11/15/2027 1,646,947 1,144,000 2.000

11/15/2028 1,625,855 1,143,000 2.200

11/15/2029 1,601,717 1,141,000 2.300

11/15/2030 1,577,194 1,138,000 2.400

11/15/2035* 6,961,067 5,354,000 2.900

REFERENCES

Includes estimated P90 cash flows for 2031 through 2034 as well as reserve fund release net of trustee fees, charges, ad expenses in 2035



Green Liberty Bonds
Serial and Term Series 2020 Bonds
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Green Liberty Bonds
Serial and Term Series 2020 Bonds
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Green Liberty Bonds 2020
Performance and Lesson Learned

▪ “Big Picture” – sold out every year and  
every term – we had more demand than  
supply! (bigger issuance size)

▪ Unable to Meet National Demand –
more than $10 MM of demand from  
citizens, and CT served first at nearly $5  
MM and only able to serve $1 MM  
national with more than $5 MM of  
interest. (more national carve-out)

▪ Institutional Demand – ESG and  
traditional municipal investors. (bigger  
issuance size)

▪ Looking Forward – preparing to issue  
follow-on Green Liberty Bond in FY 2021  
and assist others in doing the same  
(enable more citizen investors – can we  
lower denomination…zero coupon?)



Green Liberty Bonds 2021
Additional Assets Under Consideration

& SBEA

(Small Businesses)

Shared Clean Energy Facilities

(In-State Manufacturing and LMI Families)

(State and Municipal Facilities)



Thank You

Connecticut Green Bank

845 Brook Street, Rocky Hill

300 Main Street, 4th Floor, Stamford  

(860) 563-0015

www.ctgreenbank.com

www.greenbondsus.com

http://www.ctgreenbank.com/
http://www.greenbondsus.com/


Jason Sandel, Convener

jason.sandel@aztecwell.com

Prepared for National Governors Assn.  

October 29, 2020 

mailto:jason.sandel@aztecwell.com


• 50% carbon-free electricity by 2030.

• 100% carbon-free electricity by 2050.

• Securitization for San Juan Generating 
Station closure.  

• Replacement power to be in affected area 
– now determined to be solar.

• $20 Million earmarked for “affected area” 
assistance Funds with specific purposes 

• $12 Million to the Department of 
Workforce Solutions

• $2 Million to the Indian Affairs 
Department

• $6 Million the Economic Development 
Department



• Conveners selected, and we decided to work 
collaboratively to build a unified community advisory 
committee.

• Developed with Base Closure Commissions as a model.

• Governor & Legislature recognized and prioritized the 
unique economic landscape of NWNM

• Impact on tax impact to local school district

• Natural gas commodity price decline since 2008

• Intergovernmental relationships with Navajo Nation 
& other tribal entities.

• Transparency and Inclusion are critical in an effort to 
build  broad based support from the community up.



• Initial focus was bringing people together

• Review of ETA and SJGS closure

• Review of local economic studies that had been 
performed to date.

• Review of impact on employment and labor unions

• Review of Native American impact

• Review current plans & projects that were currently 
being circulated.

• Enchant Energy CCUS

• Office of Outdoor Recreation

• Film incentives & local initiatives

• Petrochemical Plant & Railroad Initiative

• Data center buildout



Second meeting

• Planned inside the “affected area” in March of 2020.  

• To solicit additional ideas from the affected communities

COVID-19

• Meeting was cancelled.  

• Months later still delayed.

• Conveners decided that we must press forward.  

RFI

• Effort to restart the process of listening to affected communities 
and people 

• Seeking the information that is required to be gathered to be 
compliant with the development of each department’s plans.

• It turns out that the RFI has generated significant interest from a 
variety of people and industries.

https://www.dws.state.nm.us/ETA

https://www.dws.state.nm.us/ETA


• Make all RFI submissions publicly 
available

• Conveners and Executive Departments 
group submissions into similar interests

• Seek additional information as needed, 
and gauge desire for similar groups to 
work collaboratively

• Meeting of full committee to review 
submissions, obtain feedback and 
public input.



• Be willing to listen

• Be willing to work together

• Be willing to work from inside the 
community rather than the state house

• Be willing to be flexible 

• Be willing to be nimble

• Remember you are dealing with 
people’s livelihoods who might not 
agree or believe in you, but you must 
believe in them.



“This is a really big deal. The Energy 

Transition Act fundamentally changes 

the dynamic in New Mexico. This 

legislation is a promise to future 

generations of New Mexicans, who will 

benefit from both a cleaner 

environment and a more robust energy 

economy with exciting career and job 

opportunities. Crucially, the Energy 

Transition Act does not leave affected 

workers and neighbors behind. We look 

out for each other. With this law, we seal 

that promise.”

Governor Michelle Lujan Grisham



Speakers: 

Yasmin Yacoby, Rhode Island Office of Energy Resources

Mary Shoemaker, American Council for an Energy-Efficient Economy 

Moderated by: 

Matt Rogotzke, Policy Analyst, National Governors Association

Energy Affordability and 
Equity 



Speaker: 

Jesse Jenkins, Assistant Professor, Princeton University

Moderated by: 

Alyse Taylor-Anyikire, Senior Policy Analyst, National Governors 
Association

Technology Deep Dive: State 
Energy Goals and the Role of 

Nuclear



m

B u i l d i n g a 100% C l e a n Electricity Sector
Nuclear Po we r a n d the Critical Role of  

F i r m  L o w - C a r b o n Resources

Jesse D. Jenkins, PhD
Assistant Professor | Princeton University
Dept. of Mechanical & Aerospace Engineering |Andlinger Center for Energy & Environment  

National Governor’s Association | May15, 2020
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Source: Clean Air Task Force and Highland Energy Analytics:  
https://stephenjlee.github.io/catf-decarb-commitments/#/geomap  
(Accessed 10/29/20)
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D o w e n e e d nuc lear power to bui ld a 100%  
c lean  electricity sector?



1.Do we need existing
nuclear to build a 100%
clean electricitysector?

2. Do we need new  
nuclear to build a 100%  
clean electricity sector?

Image source: NuScaleImage source: PSEG



1.Do we need existing
nuclear to build a 100%
clean electricitysector?

2. Do we need new  
nuclear to build a 100%  
clean electricity sector?

Image source: NuScaleImage source: PSEG



Nuclear  
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Wind  
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Solar  
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Hydro  

Wind  

Solar

Other renewables  

Natural gas

Coal

Oil & other fossil

Data source: U.S. EIA https://www.eia.gov/tools/faqs/faq.php?id=427&t=3 6

2019 U.S. Electricity Generation by Source

Existing nuclear: essential foundation for 100%clean

http://www.eia.gov/tools/faqs/faq.php?id=427&t=3


That foundationis crumbling…

9.0 6.0 13.3 81.6

9
1

Closed since 2013 Retirement planned Policy reprieve Other

Retirements of U.S. Nuclear Reactors (recent, planned, prevented)
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What’s Killing NuclearPower  

in US ElectricityMarkets?

Drivers of Wholesale Price

Declines at NuclearGenerators  

in the PJM Interconnection

Jesse D.Jenkins

M  A  S S A C H  U  S E T T S I  N  S T I T U T E O F T E C H  N  O L O G  Y

January2018 CEEPR WP2018-001

Working Paper Series

http://ceepr.mit.edu/publications/working-papers/677

Source: https://www.eia.gov/todayinenergy/detail.php?id=42455

http://ceepr.mit.edu/publications/working-papers/677
http://www.eia.gov/todayinenergy/detail.php?id=42455


Preserv ing  the  foundat ion for  
progress  to 100% clean



The order of operations is clear

First: E l iminate emiss ions f rom coal-fired power plants (c. 2030)

Second: C o m p l e t e the ‘natural g a s bridge’ ( mo d est dec l ine   
t h ro u g h 2030, ~zero emiss ions b y 2040-2050)

Then: C o nte m p l ate ret irement of ex ist ing nuclear



Image source: PSEG Image source: NuScale

1.Do we need existing
nuclear to build a 100%
clean electricitysector?

2. Do we need new  
nuclear to build a 100%  
clean electricity sector?
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Oil & other fossil Existing nuclear Existing hydro

Total Electricity Generation by Scenario

E+ E-

Clean electricity: thelinchpin
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Data Sources: Wind & solar costs from Lazard (2018), Lazard’s Levelized Cost of Energy Analysis – Version 12.0, https://www.lazard.com/media/450784/lazards-
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https://about.bnef.com/blog/behind-scenes-take-lithium-ion-battery-prices/

Total cost dec l ines   
(2009-2018)

The Good News: Wind, Solar, Battery Costs Plummet
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Wind $/MWh -69%

http://www.lazard.com/media/450784/lazards-
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The Levelized Cost Mental Model
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Wind ($)

Solar ($)

Gas ($)

Wind (GW)

Solar (GW)

http://www.lazard.com/media/450784/lazards-levelized-
http://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/Mar/IRENA_RE_Capacity_Statistics_2019.pdf
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Why not just build what’s cheapest?

10
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A balanced diet is key

10
1



“Fast  

burst”  

balancing  

resources

“Firm” low-

carbon resources

“Fuel  

saving”  

variable  

renewables

L o n g -d u ration

“Flexible base” “Firm cyclers”
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A R a c e B e t w e e n D e c l i n i n g Cost & Value

10
3
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A Race Against Declining Value (Solar PV)
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1 . D e c l i n i n g “fuel-saving ” value (energy  substitution)

2 . D e c re a s i n g “capacity value” (capacity  substitution)

3 . Increas ing “over-generation” (energy that m u s t b e   
stored or wa ste d w h e n supply exc eed s d e m a n d )

Addit ional  factors (aka “integration costs”):
Increas ing flexibility, r a m p i n g a n d reserve requirements;   
thermal p lant c yc l in g costs; t ransmiss ion network costs

Wind/Solar Value Decline: Key Mechanisms

21
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~64-77 percent   
below 2018 costs
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E n e r g y storage power capacity (% of p e a k syste m d e m a n d )

Graphic is author’s own created with data from: de Sisternes, Jenkins & Botterud (2016), “The value of energy storage in decarbonizing the  
electricity sector,” Applied Energy 175: 368-379. Assumes Li-ion storage system with 2 hours storage duration and 10 year asset life. Estimated  
2018 Li-ion storage cost per kWh from Lazard (2018), Lazard’s Levelized Cost of Storage Analysis – Version 4.0.

2018 est imated  L i- ion storage  
installed cost ($330/kWh)

A Race Against Declining Value (Energy Storage)
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1. “Niche” m a r ket s fill qu ick ly  for regulat ion & reserves

2. Increas ing e n e rg y storage ( longer duration) n e e d e d to  
m a i nta i n  capac i ty  subst itut ion value

3 . R e d u c e d e n e rg y arbitrage (buy-sell) spread

4 . D e c l i n i n g  uti l ization rate

Storage Value Decline: Key Mechanisms

23

N E W PA P E R : Mal lapragada, S ep u lved a & J e n k i n s (2020), “Long - run syste m value of  
battery en erg y storage in future gr ids with increas ing w i n d a n d solar generation,”  

Applied Energy 275(1). https://authors.elsevier.com/a/1bLLO15eiezzya
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In the near-term, wind, solar, batteries  
(and coal  to natural  g a s  transition)  

c a n  drive emiss ions reduct ions

24



Ful ly  d e c a r b o n i z i n g  electricity requires  f i rm low
carbon subst i tutes for natural g a s   and (eventually) 

retir ing nuc lear  units

Image: International Energy Agency 25
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http://bit.ly/FirmLowCarbon

http://bit.ly/FirmLowCarbon
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Solar, wind & batteries will be stars…
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…but f i rm resources co m p l e te the t e a m



Nuclear Reactors

Image: NuScale Energy 34



C a r b o n  C a p t u r e  a n d S t orage

Photo: NET Power 35



Image: Mitsubishi Heavy Industries

Zero  C a r b o n Fue ls



Hydropower  with  L a r g e Reservoirs

Image: Hydro Quebec 37



A d v a n c e d  Geothermal E n e r g y

Photo: Gretar Ívarsson 38



It’s time to complete the team!



Jesse D. Jenkins  

Assistant Professor

Department of Mechanical & Aerospace Engineering and  
Andlinger Center for Energy & Environment

Princeton University

jessejenkins@princeton.edu 

Twitter: @JesseJenkins  

Linkedin.com/in/jessedjenkins

Google scholar: http://bit.ly/ScholarJenkins

mailto:jessejenkins@princeton.edu
http://bit.ly/ScholarJenkins


• Mallapragada, Sepulveda & Jenkins (2020), “Long-run system value of battery energy storage in future grids  
with increasing wind and solar generation,” Applied Energy 275(1). 
https://authors.elsevier.com/a/1bLLO15eiezzya

• Jenkins et al. (2018), “Getting to zero: insights from recent literature on the electricity decarbonization  
challenge,” Joule 2(12). https://www.cell.com/joule/pdf/S2542-4351(18)30562-2.pdf

• Sepulveda, Jenkins et al. (2018), “The role of firm low-carbon resources in deep decarbonization of power  
generation,” Joule 2(11). https://www.cell.com/joule/fulltext/S2542-4351(18)30386-6

• de Sisternes, Jenkins & Botterud (2016), “The value of energy storage in decarbonizing the electricity sector,”
Applied Energy 175. https://bit.ly/ValueOfEnergyStorage

• Jenkins & Cohen (2015), “The Role of Energy Intensity in Global Decarbonization Efforts: How Fast? Is it
Possible?” Clean Air Task Force. https://www.catf.us/resource/energy-intensity-global-decarbonization-
efforts/

• Loftus et al. (2014), “A critical review of global decarbonization scenarios: what do they tell us about  

feasibility?” WIREs: Climate Change 6(1). https://onlinelibrary.wiley.com/doi/abs/10.1002/wcc.324

RESOURCES
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http://www.cell.com/joule/pdf/S2542-4351(18)30562-2.pdf
http://www.cell.com/joule/fulltext/S2542-4351(18)30386-6
http://www.catf.us/resource/energy-intensity-global-decarbonization-


What aboutstorage?
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L o n g Durat ion  S torage  N e e d e d
Western Interconnection, Re n ewa b l e s + Storage Only   

(24 hour  rol l ing average power)
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2.4 billion Tesla Power Walls

33 terawatt-hours

Data source: Unpublished results, Jesse D. Jenkins, GenX model, Western Interconnection.



A very different kind of storage!



Coming soon…



Dan Lauf, Program Director, National Governors Association

Conference Wrap Up


