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The Rhode Island Statewide Planning Program, Division of Planning, Department of Administration is
established by § 42-11-10, Statewide Planning Program, of the Rhode Island General Laws as the central
planning agency for Rhode Island. The State Planning Council, composed of federal, state, local, public
representatives, and other advisors, guides the work of the Program. The objectives of the Program are
to:

- prepare Guide Plan Elements for the State
- coordinate activities of the public and private sectors within the framework the State Guide Plan
- assist municipal governments with planning

advise the Governor and others on physical, social, and economic planning-related topics.

Further, the Division of Planning is authorized by RI General Law 42-11-10, known as the Statewide
Planning Program, to study and evaluate the needs of the State for current and future energy supply and
has the following powers:

1. To adopt, amend, and maintain, as an Element of the State Guide Plan an element concerning
the energy supply of the State (including the development of renewable energy resources),
energy access, use, and conservation, human services, and other factors.

2. To adopt, amend, and maintain, as an amendment to an existing Element of the State Guide
Plan, guidelines for the location of eligible renewable energy resources and renewable energy
facilities in Rhode Island with due consideration for the location of such resources and facilities in
commercial and industrial areas, agricultural areas, areas occupied by public and private
institutions, and property of the State and its agencies and corporations, provided such areas are
of sufficient size, and in other areas of the State as appropriate.

This publication is based upon publicly supported research and may not be copyrighted. It may be
reprinted, in part or in full, with credit acknowledged to the Division of Planning. Copies of this
information are also available in a format for the physically challenged and in digital format on the
Division of Planning website: http://www.planning.ri.gov. Contact the Division of Planning, One
Capitol Hill, Providence, RI, 02908, and (401) 222-7901 for further information.



http://www.planning.ri.gov/

State Guide Plan Element: Energy 2035 Preliminary Draft: June 2015

ABSTRACT

TITLE:

SUBJECT:

DATE:

AGENCY:

PROJECT:

SERIES:

NUMBER OF PAGES:

ABSTRACT:

Rhode Island Energy 2035

Planning for the production, distribution, and use of energy in Rhode Island

Adopted by the State Planning Council on XXXXXX

Division of Planning

Rhode Island Department of Administration
One Capitol Hill

Providence, RI 02908 (401) 222-7901
www.planning.ri.gov

Work Task # 2070, Fiscal Years 2012-2015

State Guide Plan Element, Report Number XXX

X pages plus appendices

Rhode Island Energy 2035 updates the State Guide Plan Element 781 adopted
in 2002. It is intended to guide the activities of the Rhode Island Office of
Energy Resources and the Division of Planning. The Plan describes the existing
state of Rhode Island’s energy system and sets goals and policies to improve
energy security, cost-effectiveness, and sustainability in all sectors of energy
production and consumption. It is intended to advance the effectiveness of
public and private stewardship of the State’s use of energy resources. As an
element of the State Guide Plan, this Plan sets forth goals and policies that
must, under state law, be reflected in future updates of comprehensive
community plans.


http://www.planning.ri.gov/

State Guide Plan Element: Energy 2035 Preliminary Draft: June 2015

STATE PLANNING COUNCIL

INSERT LIST OF NAMES WHEN ADOTPED



State Guide Plan Element: Energy 2035 Preliminary Draft: June 2015

TECHNICAL COMMITTEE

INSERT LIST OF NAMES WHEN ADOTPED



State Guide Plan Element: Energy 2035 Preliminary Draft: June 2015

ENERGY 2035 ADVISORY COUNCIL

The Energy 2035 Advisory Council played a central role in guiding the overall development of this Plan.
The Advisory Council comprised 20 members with subject matter expertise in energy, including
representatives from policy-making bodies, regulatory bodies, utility providers, energy users,
municipalities, environmental advocacy groups, and industry. The Energy 2035 Project Team, composed
of staff from the Rhode Island Office of Energy Resources (OER) and the Division of Planning (DOP),
worked closely with the Advisory Council to undertake research and analysis for the Plan. The final Plan
reflects the efforts of these hard-working and dedicated Advisory Council members who helped define the
major issues, presented and debated positions, and eventually formed a consensus on a broad range of
energy topics. It could not have been done without the following individuals who contributed numerous
hours and provided technical and editorial review of the Plan as it developed through its various draft
stages:

Advisory Council Member Affiliation
1. Abigail Anthony Acadia Center’
2. Anthony Paolantonio House Policy Office
3. Bill Ferguson The Energy Council of Rhode Island (TEC-RI)
4. Ben Swanson’ RGS Energy
5. Cynthia Wilson-Frias® RI Public Utilities Commission (RIPUC)
6. Doug McVay RI Department of Environmental Management (RIDEM)
7. Ian Springsteel National Grid
8. Jack Leyden RI Building Code Commission (RIBCC)
9. Jeff Broadhead Washington County Regional Planning Council (WCRPC)
10. Jerry Elmer CLF (Conservation Law Foundation)
11. John Gilbrook National Grid
12. Jon Hagopian RI Division of Public Utilities and Carriers (RIDPUC)
13. Julian Dash Clean Energy Development LLC
14. Julie Gill Oil Heat Institute
15. Kenneth Payne RI Agricultural Partnership

. Larry Chretien?

People’s Power & Light (PP&L)

17. Linda George Senate Policy Office
18. Melissa Long RI Department of Transportation (RIDOT)

. Robert Tormey

NERC Solar

. Sheila Dormody

City of Providence Office of Sustainability

! Formerly Environment Northeast (ENE)

2 Replaced Bob Chew (RCHEW Energy Consulting)

3 Replaced Nicholas Ucci (formerly with the PUC, now with OER)

* Replaced Channing Jones (formerly with Environment Council of Rhode Island (ECRI))

Vi




State Guide Plan Element: Energy 2035 Preliminary Draft: June 2015

ACKNOWLEDGMENTS

Energy 2035 is the product of a collaborative effort by numerous private and public stakeholders. In 2013
and 2014, the Project Team, composed of staff from the Rhode Island Office of Energy Resources (OER)
and the Division of Planning (DOP), worked with a 20-member Advisory Council, stakeholder groups, and
a consultant team to undertake research and analysis for the Plan. The final Plan incorporates the results
of primary research, as well as feedback received at over a dozen meetings with stakeholders from state
and local government, utilities and regulators, private sector and industry, and consumer and
environmental advocates.

Energy 2035 was developed through a Memorandum of Understanding involving OER and DOP, both of
the Department of Administration (DOA). Drafting of Energy 2035 was led by Danny Musher, Chief
Program Development at OER, with support from a Project Team. The Project Team guided the
development of the Plan and coordinated the review of the Plan by the Energy 2035 Advisory Council and
the State Planning Council and its Technical Committee. The members of the Team were:

Office of Energy Resources

Marion S. Gold, Ph.D., Commissioner

Nicholas Ucci, Chief of Staff

Danny Musher, Chief Program Development
Christopher Kearns, Chief Program Development
Rachel Sholly, Chief Program Development

Division of Planning

Kevin Flynn, Associate Director Division of Planning
Jared Rhodes, Chief Statewide Planning Program
Land Use & Natural Resources Unit:

Paul Gonsalves, Senior Planner

Nancy Hess, Supervising Planner

Commerce RI

Hannah Morini, Renewable Energy Program Manager

Vii



State Guide Plan Element: Energy 2035 Preliminary Draft: June 2015

TABLE OF CONTENTS
F N Yot R 1
STATE PLANNING COUNCIL 1uuuuneeeiettruuieeeeeerertrsnaaeeeessesstunaesessssssssnseeesssssssnnesesssssssssnmesessssssssnmessssssssssmeeeessssssnneeessssesssnnns v
TECHNICAL COMMITTEE 1. euvveeeiteeeseesteeeeeseesesesseessssesesesssesessssssessaseeessastesessssssesassesssasesssenssesesssesessnsessssnsessssssseessnseeees
ENERGY 2035 ADVISORY COUNCIL
ACKNOWLEDGIMENTS «.vvveeiuuveeeeeureeeeeseesesssseessissesssessessssasessesassesesassessesasssssssssesessssessssssesesssssesessssessssssesesssssessssnsesssneeess
TABLE OF CONTENTS «..vvtttiteteesisteeeeesseesssssseesssseesssssssesasssessssssessassssssassseesssssesssssssesasasessssesessnssssesasssessssssesssssssessssnees Vil
TABLE OF FIGURES .ceuvveieieuteeeeiteeeeeesteeeeeseesesesseeessssesssesssesesassesessaseeessastesesassssesasbasessansesesenssesssassesessnsesessassnssssseeessnseenen X
EXECUTIVE SUIVIIMIARY ... teuittnetenceeneeencrensernseresscesssssssessssssnsessssssnsessssssssssassesssssssssssssssnsessssssnsesassesnsssassesnsssansennnsns 1
INTRODUCTION AND VISION ....cteuiiieiireerenierneerenernssrensersssssnsersssesnssssssssnsssasssssssssnssssssssnsssassssnsesassssnsesassssnssssnssnnssss 5
PART 1: OVERVIEW OF ENERGY IN RHODE ISLAND ....ccucttuitiueeeneenncrenernncrenscrassesssesassssnsessssssnsessssesnsessssessssssnsesnnnns 8
IVIETHODS AND PROCESS ... uvveeiittteeietteeeessteeeeessteeesesaeessssbesesaassesesassesessasesesesstesesasaesessasaeesessessesssessssnssessssntesessssenessnsseses 9
ENERGY SUPPLY AND INFRASTRUCTURE ASSETS ...uuvteeisurreesesseesessseeesssssessssssesssssssesssssessssssessssssesessssssssssessssssesssssseessssnes 10
Energy Efficiency
EICEIICHEY ettt ettt ettt e e s ke et a2t e et e st e st e s st e s ase e st e e bt e sateeeneesneeenee s
JA Lo T 714 T e LSRNt
PEEIOICUITI PrOGUCTES ......vvvveeeeeeeeeeeee e e ettt e e e e ee st e e e e ettt a e e s ee s s s beaaeeesssasssasaseesaassssesssaessssnssesssessasnnsres

Renewable Energy
ENERGY USE AND HISTORICAL TRENDS
WROIE ENEIGY SYSEOIM ...ttt e ettt te e e e e e sttt e e s e e e et tas e s aaaeeasastssseaaaaasaassssensaassesssssanaaaaaaasas

Lot 1 ol 15 S 21

L= 14 1o PO PSPPSR UPPPPOPPPPRE

Transportation
CURRENT PoLicY FRAMEWORK

MAJOT EN@IGY LAWS ...ttt ettt e sttt e e e s sttt e e e s e sttt e e e e s sssbsbtaaaasessaassstesaasssssnsssteasasssssnssnes

GOVEINANCE STIUCLUIE ..ottt ettt e e e ettt e e e e ettt e e e e e s ae e e e e e e e nbsaneeaeeessnsnnneeeens
PART 2: GOALS AND PERFORMANCE MEASURE TARGETS........ccootttiiiiiiiiiiiiiiiiiiiiiiiiniiiineneeesesennn 33
IVIETHODS AND PROGCESS......ccettteeiutttttteeeeeaaiitttteeeaesaauusttteeeesaaaaneteteeeeeaaaaanbaeeeeeeaaaanbeeeeeeeaesaanssaeeeeeeesanbbnbeeaeeesannsnnneeeesanan 34
THEME H L2 SECURITY 1.ttttiuteeeiiitteeeeteet e sttt eessureeesesneeesneeeeeaubeeesaanseeesanseeeenbeeesaaseeeesanetee e s reeesannneeesaneeesenreeesannneeesnneeeas 37
Fuel Diversity: BUSINESS=AS-USUGL.................uuueieeeeeeiieiiee ettt e ettt e e e e e e ettt e e e e e e eaatsaaaaeesessassansaaseesnsnses 37
Fuel Diversity: RESOUICE POTENTIAL..............cccuuveeeeeeeesieeeeee e et e e sttt e e tta e et e e e st teaesaaseaesaseaaesasteaasssseaesssenaens 40
Fuel Diversity: Energy 2035 Performance MeASUIE TAIGEL ...........eeccueeeeeeueeeeeieeeeeeieeeeeeeeeeeseeeeesiseseesssasesirenaans 42

THEME H#2: COST-EFFECTIVENESS ...eeteuutttesureeessureresasireeesnseesssuseeesaseeeesnseesesnsesesannseessanenesasssesesannseeesanseesssnsesessnnneeesanneesns

Energy Costs: Business-as-Usual
Net Benefits: Energy 2035 Performance Measure Target
THEME H32 SUSTAINABILITY ..ttt eiutteeeettetesuteeessureeesatseeesnneeesauseeesannseeesanseeeeanreeesanneeeesanaeeeenreeesannneeesanseeeeansaeesannneeesanneesas
GHG Reductions: Business-as-Usual
GHG Reductions: Sector Potential.............ccceeveevvvevvueeneeencueannnn.
GHG Reductions: Energy 2035 Performance Measure Target

PART 3: POLICIES AND STRATEGIES......cccovvuttiiiiiiiininnnniitiiiiinenieeeiisssannseeesissssnsssessssssssssssssssssssssssssssssesssssssans 55

viii



State Guide Plan Element: Energy 2035 Preliminary Draft: June 2015

IMIETHODS AND PROCESS ...ttt eutttetteeuteeentteetesesusesseessseessesssssessseesssesssesssssessesssssessesesssssnsssesssesnsssesssesnsseesssesssseessesnsees 56
OVERVIEW OF POLICIES AND STRATEGIES ..ccttetttauuuttteeesssaauuttteeeessasaunsatteeessasansastaeeesesaassssaeesesssasssnsaeesesssassnseeeeesssesnnnseeeees 58
Maximize Energy EffiCiencCy in QI SECLOIS .........oocueeeeeiee e ee e e ettt e st e e et aeesteeestaaa e e taseesssaaesareeaeas 59
Promote Local and Regional RENEWADIE ENEIGY ........ccceevueieueiiiiieiieieeeee ettt 61
Develop Markets for Alternative Thermal and Transportation FUEIS ..............cceeeecveeeeeivieesiieeeesiieeeeciieeeesirieaan, 63
Make Strategic Investments in ENergy INfraOStrUCLUIE ...........coceivoueeeiueeiiiiieieeeeeeee sttt 64
Mobilize CAPItAl ANA REAUCE COSLS .........veeeeieieeeeeeeeee ettt e et e e et e e ettt e e st e e e s tseaeeasstaesssesaesssesanssssaesasrenaans 65
RedUCE GreeNNOUSE GOS EMISSIONS..........ueeesiieeeeiieeesiieeeeeiteeesiteeesstteaessstaesssasteessttesssssssassasseasssssesssssssasssseeesns 67

LEAD BY EXAMPLE....ce ettt itteetteettesteesstteebeeesutesbeessbtesabaesbteesbeeesateeabeeessaeeabee e st e eabeeeseeeabeeesbbeeabeeeabbeenbeeenateebeeessseenseeas 68
TRACKING PROGRESS. ..vveuttteveesuteeeueesstesesseeasesasseessseesseesssesassessssesansessssesansessstesssessnsessnsessssesassessssesansessssessnsessnsessssesans 70
GLOSSARY ...iiiuunretiiiiiiisssnnsestesissssssssssensssssssssssssesssssssssssssssssssssssssssssssssssssssssnssessssssssssssssssssssssssssnnsesssssssssssnnsasssssss 72
APPENDIX A: RHODE ISLAND ENERGY LAWS......ccoittttiuuiiiiniiinnnnsssssesinnesmmsssssssssnmssssssssssssssssssssssssssssssssssssssssssssssnes 76
APPENDIX B: A PORTFOLIO OF STRATEGIES ......cuuettiiiiiiiiinnneeniiisisssssnnesssnsssssssssessssssssssssnsssssssssssssssssssssssssssnnssans 83



State Guide Plan Element: Energy 2035 Preliminary Draft: June 2015

TABLE OF FIGURES

FIGURE 1. THE ENERGY 2035 VISION STATEMENT: IN 2035, RHODE ISLAND WILL PROVIDE ENERGY SERVICES ACROSS ALL SECTORS—

ELECTRICITY, THERMAL, AND TRANSPORTATION —USING A SECURE, COST-EFFECTIVE, AND SUSTAINABLE ENERGY SYSTEM. ............... 5
FIGURE 2. RHODE ISLAND’S ENERGY USE SECTORS. .....veuviuiitisiesiiteissi st stese st stese st stess st ss bbbt ns bbbt bs bbb b 9
FIGURE 3. THE ROLE OF ENERGY EFFICIENCY SINCE 2000, AND ITS CUMULATIVE EFFECTS ON ENERGY USE IN RHODE ISLAND. ................. 10
FIGURE 4. MAJOR POWER PLANTS IN RHODE ISLAND, THEIR FUEL MIX, AND THE CAPACITY THEY DELIVER. ..ccvveivieiiniienrieniieieeie i, 12

FIGURE 5. NATURAL GAS PIPELINES IN RHODE ISLAND
FIGURE 6. RHODE ISLAND’S MARINE IMPORT TERMINALS, AND THE ROUTE TO THE SPRINGFIELD, MASSACHUSETTS, REFINING TERMINAL. 14

FIGURE 7. RENEWABLE ENERGY SYSTEMS IN RHODE ISLAND. ...ceeeeuuveresureeeesuteeeenerstesnnseesansseeesssseessssseessssessssssssessnssesessssesssnees 15
FIGURE 8. RHODE ISLAND’S TOTAL ENERGY PROFILE. 1vveeuvttesueersesesseesssesenseessutensasessesssssesssesensessnsssesssesssssessseessssessesnsssesssesnsens 18
FIGURE 9. RHODE ISLAND WHOLE ENERGY SYSTEM CONSUMPTION, EXPENDITURE, AND CARBON DIOXIDE EMISSIONS PROFILE. ............... 20
FIGURE 10. HISTORICAL PATTERNS OF ELECTRICITY GENERATION IN RHODE ISLAND AND NEW ENGLAND AS A WHOLE. ..cevvveervvrerveenennes 21
FIGURE 11. PATTERNS OF PEAK DEMAND IN RHODE ISLAND, 2003-2013. .....oiiiieiiiieiiieeeeiieeeesatee e stteeeesareeessnvneessnneeeesnsseeesnnnees 22
FIGURE 12. TRENDS IN ELECTRICITY USE IN RHODE ISLAND, 1990-2010.......ccccuterierririenireesieeenieessieeesieesnseeessaesssesesseessesessaesnsens 23
FIGURE 13. THERMAL ENERGY USE IN RHODE ISLAND, 2010 ....cuuieieiieeeeeiieeeeeiteeesetteeeesiieeessaeessssseesssnseeessnsseessnssesesssssesssnnens 24
FIGURE 14. TRENDS IN THERMAL ENERGY USE IN RHODE ISLAND, 1990-2010........ccciiuiirieeririeniernrreeseeesseesueesseeesseessesessaesnenes 25
FIGURE 15. THERMAL CONSUMPTION IN RHODE ISLAND, BY END USE, 1990-2010. ....ccuveeieiiiieeriiereiiieeeenieeeesaneeeseeeeesnnnnessnnnees 26
FIGURE 16. TRANSPORTATION ENERGY USE IN RHODE ISLAND, 2010, ...eievuveiiiieniieeiieenieeenieeenieessieeesieessseeessaesssenesssesssesesseeensenes 27
FIGURE 17. TRENDS IN TRANSPORTATION ENERGY USE IN RHODE ISLAND, 1990-2010. ....ccvvuiiiiiiieeiiieieeiiieeeeeeeeeeneeeeeneeeeeneeeennns 28
FIGURE 18. VEHICLE MILES TRAVELED IN RHODE ISLAND, 1990-20T10. ...ccivtuiiieiieeiiiiiiieeeeeieeetntiieeeeeeeessnnaeeeeersssrnnaeeeesssssmnnneeeeees 29
FIGURE 19. ENERGY 2035 GOALS, ORGANIZED ACCORDING TO EACH ENERGY 2035 VISION THEME. ...ccevvvvuueeeeeeereiineeeeeeeeennnneneaeens 34
FIGURE 20. PROCESS AND METHODS IN CREATING ENERGY 2035 GOALS AND PERFORMANCE MEASURE TARGETS, AND THEIR
CORRESPONDING ENERGY 2035 VISION THEMES. .....uuutiriieeeiiiiiitieeeeeeieiiteteeeassesinanetesesssessnrasetesssesannnaneeesesesennnsnnnesesesas 35
FIGURE 21. ENERGY 2035 PERFORMANCE MEASURE TARGETS. ....uuutteeeteeesaiunreeeeesesaaanreeeeeeesesaamseseeesesesannnnseeesesssasansseseeesssenanne 36
FIGURE 22. THREE ENERGY 2035 SCENARIOS, ACCORDING TO ENERGY 2035 VISION THEMES. ..vvuuuneeieeerrinnieeeeeeeennnneneeeeernnnnnsaasenns 36
FIGURE 23. ENERGY 2035 ENERGY SECURITY GOALS AND PERFORMANCE MEASURE TARGET...cceeeeruurerieeeesesaunnreeereessasnnnreeeeeessannnnnes 37
FIGURE 24. TREND FOR THE 2035 ENERGY PORTFOLIO FOR RHODE ISLAND, UNDER BUSINESS-AS-USUAL POLICY CONDITIONS IN 2013. ..39
FIGURE 25. RHODE |SLAND RESOURCE POTENTIAL. ceeuuuttttteeesesauuerereeesesaausreeetesesasausseseeesesesanssneeesesesannnnsenesesssasannseseeesssesannnes 41
FIGURE 26. RHODE ISLAND’S PROJECTED FUEL DIVERSITY, COMPARED TO A 2013 BASELINE, BY EACH OF THE ENERGY SECTORS, UNDER
SCENARIOS 1, 2, AND 3. iiiiiiiieieieiitiiieeeeeeetertt e eeeeesearaneaseeesesssannnaseesssssssnnnseessssssannnesesssssssnnnaeeessssssnnnneeeessssssnnnneeneees 42
FIGURE 27. RHODE ISLAND’S TOTAL FUEL DIVERSITY IN 2035, ASSUMING AN AVERAGE HEAT RATE OF 8,000 BTU / KWH FOR ALL ELECTRIC
SECTOR POWER GENERATION. 11uuveesuteseseessressseesssesssessssesansessssesssessssessnsessssesssessnsessnsesssesansessnsssensessnsesensessnsesensessnses 44
FIGURE 28. ENERGY 2035 COST-EFFECTIVENESS GOALS AND PERFORMANCE MEASURE TARGET. ...uvveruvireireeieeeniresseeesneessseeeseesnseees 45
FIGURE 29. RHODE ISLAND ENERGY COSTS, UNDER EACH OF THE THREE SCENARIOS, COMPARED TO BUSINESS-AS-USUAL POLICIES. ......... 46
FIGURE 30. NET BENEFITS FROM ENERGY SAVINGS ACHIEVED VIA SCENARIO 1, 2, AND 3, IN EACH OF THE ENERGY SECTORS. ...cvvvuennnnnnns 47
FIGURE 31. ENERGY EFFICIENCY COSTS AND SAVINGS, FOR ELECTRICITY AND NATURAL GAS...ceeuvtterurerreeesuressueeenseeesseeessessseeesssesssenes 48
FIGURE 32. PROJECTED JOB CREATION UNDER EACH SCENARIO, CATEGORIZED BY ENERGY SECTOR. 1vveeuvvrerureesureenseeesseeesssessseeessesssees 49
FIGURE 33. ENERGY 2035 SUSTAINABILITY GOALS AND PERFORMANCE MEASURE TARGET. ..ceeuvtieurerreeeniressieeenseesnseeessessseeesuessseees 50
FIGURE 34. RHODE ISLAND’S PROJECTED GHG EMISSIONS BY SECTOR UNDER THE BUSINESS-AS-USUAL CONDITION. «..vvverereeereeseveeenens 51
FIGURE 35. RHODE ISLAND PROJECTED GHG REDUCTIONS BY SECTOR, BY 2035, .. ..eiiiuiiiiieiiiieeniieeieeesieeesieeesiteesieeesieeesseeesaeeenaeeas 52
FIGURE 36. RHODE ISLAND’S PROJECTED GHG EMISSIONS 2035, ALL SECTORS, AND UNDER THREE SCENARIOS AND THE BUSINESS-AS-
USUAL CONDITION. «uvtteutteeueeeteeeseeesseeenseeesssessseeessseassesesssesnsesesssesssssesssesssssesssesssssesssesssesesssesssssesssesssesssssessseesssesnsses 54
FIGURE 37. RHODE ISLAND GHG EMISSIONS, PROJECTED FOR 2035, BY SECTOR, WITH COMPARISON TO PROJECTIONS FOR 2023.......... 54
FIGURE 38. ENERGY 2035 POLICIES AND STRATEGIES, SHOWING THE PROJECT TEAM’S METHODS AND PROCESS. ...ceevveerureenireenneeenneees 57



State Guide Plan Element: Energy 2035 Preliminary Draft: June 2015

FIGURE 39. THE TOTAL ENERGY SAVINGS POTENTIAL FOR RHODE ISLAND, BY ENERGY USE SECTOR. ..cevvvterurernureenieesnseeesssessseeesuesnsenes 59
FIGURE 40. RHODE ISLAND’S RENEWABLE ENERGY TARGETS, BY SCENARIO. ...vveeeeereeerireeeenureeessneeeesssseesssseeessssseessnsseessssseesssnees 62
FIGURE 41. TOTAL CAPITAL INVESTMENT NEEDED TO MEET ENERGY USE SECTOR GOALS. ....uvveeuetesererreeensressieeessessseeessessseeessaeensenes 66
TABLE 1. ENERGY 2035 STAKEHOLDERS . ...vtevveetreestrersuteesseessseeesssessseeesssesssseesssesssseesssesssssesssesssseesssesssessssessseesssesssseesssesssseesns 6
TABLE 2. MAJOR ENERGY LAWS IN RHODE ISLAND ... euiieitttteteeeiietet e e e e e sttt e e e e e sttt eeeaeseaanbteeeeeesennnbaeeeeessasansanaeaeesesannnes 30
TABLE 3. STATE GOVERNMENT AGENCIES, BOARDS, AND COUNCILS WITH RESPONSIBILITIES RELATED TO ENERGY ..vvvevvveeriveesieeenneeenneees 31
TABLE 4. POTENTIAL MUNICIPAL ENERGY IMPLEMENTATION ACTIONS FOR COMPREHENSIVE COMMUNITY PLANS ...eeeervreeerereeeenreeeennns 68
TABLE 5. ENERGY 2035 IMPLEMENTATION IMIATRIX . ..veeuvtteutresreeesuresseeenseessseeesssesssessssaesnsesssssesssssesssesssesesssesssssessesnsssesssesnsens 71

Xi



State Guide Plan Element: Energy 2035 Preliminary Draft: June 2015

EXECUTIVE SUMMARY

Energy—its availability, reliability, affordability, and sustainability—underpins every inch of our state’s
economic and environmental fabric. Virtually all aspects of daily life and economic activity depend on
reliable access to energy: energy supplies our electricity needs, our heating and cooling needs, and our
transportation needs. The impacts of our energy use are far-reaching and consequential—Rhode
Islanders currently spend approximately $3.6 billion on power and fuel each year, sourced mainly from
out-of-region fossil fuels that annually emit over 11 million tons of greenhouse gases into the
atmosphere.

Like many other jurisdictions across the nation, Rhode Island stands at a crossroads. Our existing energy
system exposes the state to excessive risk, costs, and environmental damage. Yet, the resources we use
to power our lights, heat our homes, and fuel our vehicles have scarcely changed for decades. To
improve the quality of our energy system, we need a new approach. Fortunately, major changes in
energy markets, increasingly cost-competitive technologies, and new models for energy management all
bring within reach the promise of a brighter energy future.

Clearly, this is now the time to act. So how does Rhode Island move forward? The Rhode Island State
Energy Plan (Energy 2035, or the Plan) the state’s first data-driven energy planning and policy document,
provides a long-term, comprehensive energy strategy for Rhode Island. The vision of the Plan is to
provide energy services across all sectors—electricity, thermal, and transportation—using a secure, cost-
effective, and sustainable energy system. The Plan takes an economy-wide view of Rhode Island’s energy
use, highlighting areas and sectors of greatest impact and opportunity. The Plan uses the best available
data and analysis to develop ambitious but achievable goals and performance measure targets for
transforming Rhode Island’s energy system. Finally, the Plan proposes state-of-the-art policies and
strategies to achieve those goals.

Thermal
sector

Transportation
sector

A secure,
cost-effective,
sustainable
energy future

In 2035, Rhode Island provides energy services across all sectors—electricity, thermal,
and transportation—using a secure, cost-effective, and sustainable energy system.
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Energy 2035 contains three main sections, with supporting appendices and technical reports. Each
section addresses a key question central to energy planning in Rhode Island:

e Part 1: Overview of Energy in Rhode Island: What does Rhode Island’s energy system look
like today?

e Part 2: Goals and Performance Measure Targets: What do we want our energy system to
look like in 2035?

e Part 3: Policies and Strategies: How can Rhode Island achieve its vision of a secure, cost-
effective, and sustainable energy future?

In Part 1: Overview of Energy in Rhode Island, Energy 2035 examines where Rhode Island is now. What
does Rhode Island’s energy system look like today? The section presents information on energy use in
Rhode Island—the types, amount, cost, and environmental effects of major fuels and energy resources
used in all sectors of Rhode Island’s economy.

Rhode Island’s economy has experienced significant transformations over the past 20 years. Yet during
this time, the applications and sources of energy in the state have remained remarkably similar. The state
continues to rely on energy for three main purposes—electricity, thermal energy, and transportation.
Fossil fuels such as natural gas and petroleum still supply virtually all of the energy needs in each sector.
In contrast, patterns of energy consumption, expenditure, and emissions have changed markedly over
time. During the past decade, energy costs have risen sharply in real terms, carbon dioxide emissions
have fallen, and demand has grown in some sectors while decreasing in others.

Part 1: Overview of Energy in Rhode Island shows that today, Rhode Island’s economy-wide energy
consumption totals nearly 190,000 trillion BTU. Rhode Islanders spend approximately $3.6 billion on
electricity and fuels to meet thermal and transportation energy needs. Total carbon dioxide emissions top
11 million metric tons.
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In Part 2: Goals and Performance Measure Targets, Energy 2035 examines where Rhode Island wants to
go. What do we want our energy system to look like in 2035? This section sets goals and performance
measure targets for Rhode Island’s energy future. They are quantifiable, yet inspiring; visionary, yet
realistic; bold, yet built on consensus. The Plan goals sketch a vision for an energy system that advances
the human, economic, and environmental well-being of the people, communities, and natural resources
of Rhode Island.

Through the goal- and performance measure target-setting process, the Project Team conducted detailed
research and data-driven analysis to examine tradeoffs associated with alternative energy futures. The
results are striking: Not only can Rhode Island achieve dramatic transformations of existing energy
systems, but there are feasible ways that the State can concurrently address the three primary themes of
the Rhode Island Energy 2035 Vision—energy security, cost-effectiveness, and sustainability.

Part 2: Goals and Performance Measure Targets sets the Plan’s three performance measure targets for a
secure, cost-effective, and sustainable energy future: Rhode Island can increase sector fuel
diversity, produce net economic benefits, and reduce greenhouse gas emissions by 45
percent by the year 2035.

Increase fuel diversity in each sector
above 2013 levels

A secure,
cost-effective,
and Produce economy-wide net benefits
sustainable
energy future

Reduce greenhouse gas emissions by
45% below 1990 levels

In Part 3: Policies and Strategies, Energy 2035 examines how Rhode Island can achieve its energy vision
of a secure, cost-effective, and sustainable energy future. This section presents a comprehensive suite of
policies and strategies that can assist the State with meeting the energy security, cost-effectiveness, and
sustainability goals and performance measure targets established in Part 2: Goals and Performance
Measure Targets. The policies and strategies that follow are meant to provide decision makers with a
complete picture of the near- and long-term actions Rhode Island should consider in each sector of the
economy—electric, thermal, and transportation.

A dramatic transformation of Rhode Island’s existing energy systems requires commensurately ambitious
action at the state and local levels. To achieve the goals and performance measure targets laid out in the
Plan, Energy 2035 recommends an “all-of-the-above” clean energy framework. This framework centers
on strategic investments that provide long-term energy, economic, and environmental benefits, setting
Rhode Island firmly on a path to a lower-risk, lower-cost, and lower-impact energy future.
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Part 3: Policies and Strategies presents Rhode Island’s all-of-the-above clean energy framework to
maximize energy efficiency in all sectors; promote local and regional renewable energy; develop markets
for alternative thermal and transportation fuels; make strategic investments in energy infrastructure;
mobilize capital and reduce costs; and reduce greenhouse gas emissions.
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The Plan’s findings send a clear message: Rhode Island cannot afford a business-as-usual course of
action that increases energy security risks to the state, costs more than viable alternative paths, and fails
to meet our obligation to mitigate the worst consequences of global climate change. Because the impact
of long-term planning and investment choices will reverberate for decades to come, we must be
especially prudent and strategic as we address the weighty energy policy decisions that face us today.
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INTRODUCTION AND VISION

Energy—its availability, reliability, affordability, and sustainability—underpins every inch of our state’s
economic and environmental fabric. Virtually all aspects of daily life and economic activity depend on
reliable access to energy: energy supplies our electricity needs, our heating and cooling needs, and our
transportation needs. The impacts of our energy use are far-reaching and consequential—Rhode
Islanders currently spend approximately $3.6 billion on power and fuel each year, sourced mainly from
out-of-region fossil fuels that annually emit over 11 million tons of greenhouse gases into the
atmosphere.

Like many other jurisdictions across the nation, Rhode Island stands at a crossroads. Our existing energy
system exposes the state to excessive risk, costs, and environmental damage. Yet, the resources we use
to power our lights, heat our homes, and fuel our vehicles have scarcely changed for decades. To
improve the quality of our energy system, we need a new approach. Fortunately, major changes in
energy markets, increasingly cost-competitive technologies, and new models for energy management all
bring within reach the promise of a brighter energy future.

Clearly, this is now the time to act. So how does Rhode Island move forward? The Rhode Island State
Energy Plan (Energy 2035, or the Plan) the state’s first data-driven energy planning and policy document,
provides a long-term, comprehensive energy strategy for Rhode Island. The vision of the Plan is to
provide energy services across all sectors—electricity, thermal, and transportation—using a secure, cost-
effective, and sustainable energy system (Figure 1). The Plan takes an economy-wide view of Rhode
Island’s energy use, highlighting areas and sectors of greatest impact and opportunity. The Plan uses the
best available data and analysis to develop ambitious but achievable goals and performance measure
targets for transforming Rhode Island’s energy system. Finally, the Plan proposes state-of-the-art policies
and strategies to achieve those goals.

Thermal
sector

Transportation
sector

Electric sector

A secure,
cost-effective,
sustainable
energy future

In 2035, Rhode Island provides energy services across all sectors—electricity, thermal,
and transportation—using a secure, cost-effective, and sustainable energy system.

Figure 1. The Energy 2035 Vision Statement: In 2035, Rhode Island will provide energy services across
all sectors—electricity, thermal, and transportation—using a secure, cost-effective, and sustainable
energy system.
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The Plan contains an introduction, three primary sections, two appendices, and two technical reports:

1.

Introduction and Vision: This section introduces the Energy 2035 Vision Statement and
describes the structure, approach, and major findings of the Plan.

Part 1: Overview of Energy in Rhode Island: This section presents information on energy
use in Rhode Island—the types, amount, cost, and environmental effects of major fuels and
energy resources used in all sectors of Rhode Island’s economy. The section also summarizes the
major components of Rhode Island’s existing policy framework for addressing energy issues.

Part 2: Goals and Performance Measure Targets: This section sets measurable goals and
performance measure targets for achieving an energy system that advances the human,
economic, and environmental well-being of the people, communities, and natural resources of
Rhode Island.

Part 3: Policies and Strategies: This section lays out a comprehensive implementation plan
for meeting the Plan’s goals and performance measure targets.

Appendix A: Rhode Island Energy Laws: This appendix provides detailed summaries of
Rhode Island’s major energy laws.

Appendix B: A Portfolio of Strategies: This appendix presents a more detailed overview of
each strategy in the format of a concise “policy brief.”

Technical Report #1: Business-as-Usual Forecast (ENE): This forecast projects energy
demand, prices, expenditures, and carbon dioxide emissions in Rhode Island through 2035,
assuming no changes in existing or planned federal, regional and state energy policies and
estimated resource availability.

Technical Report #2: Scenario Modeling (Navigant Consulting): This analysis offers three
alternative energy futures for Rhode Island, with changes to resources spanning the electric,
thermal, and transportation sectors, relative to the Business-as-Usual (BAU) forecast.

In 2013 and 2014, the Project Team, composed of staff from the Rhode Island Office of Energy
Resources (OER) and the Division of Planning (DOP), worked with a 20-member Advisory Council,
stakeholder groups, and a consultant team to undertake research and analysis for the Plan. The final Plan
incorporates the results of primary research, as well as feedback received at over a dozen meetings with
stakeholders from state and local government, utilities and regulators, private sector and industry, and
consumer and environmental advocates, as shown in Table 1.

Table 1. Energy 2035 stakeholders

Project Team

¢ Office of Energy Resources (OER) - Project Management & Report Authorship
¢ Division of Planning (DOP) - Guidance on State Guide Plan Integration

Consultant Team

¢ ENE (Environment Northeast) - Business-as-Usual Forecast
¢ Navigant Consulting - Scenario Modeling

Advisory Council

e Twenty members with subject matter expertise in energy

¢ Representatives from policy-making bodies, regulatory bodies, utility providers, energy users, municipalities,
environmental advocacy groups, and industry

Implementation Group

¢ Stakeholders with subject matter expertise in each energy sector: electricity, thermal, and transportation
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In developing the Plan, the Project Team and Advisory Council acknowledged that no crystal ball can
predict the future. Major changes in energy markets have occurred in the decade since the adoption of
Rhode Island’s last energy plan in 2002: the domestic natural gas revolution; precipitous drops in the
cost of renewable technologies; and widespread economic retirements of regional coal, oil, and nuclear
generating units. Just as no one could have anticipated these developments ten years ago, so too can no
one know what new market drivers will emerge to re-shape our energy system in the coming years and
beyond.

To reflect the uncertainties associated with forecasting for a dynamic energy system, the Project Team
and Advisory Council deliberately chose a directional approach, rather than a specific approach, in
establishing the Plan’s vision, goals, and strategies. With the understanding that “all models are wrong,
but some are useful,” the Team structured a data-driven scenario modeling analysis that would help
policy makers understand order-of-magnitude impacts and sensitivities—that is, the range of credible
outcomes Rhode Island might expect from strategic investments in alternative demand and supply of
energy resources. The team developed goals and performance measure targets that were quantitative
enough for meaningful measurement, but not specific
enough to risk immediate irrelevance. The team
proposed a comprehensive set of policies and
strategies to improve Rhode Island’s energy system
and achieve performance measure targets set in the
Plan, but shied away from prescriptive actions and
discrete tactics, which will be addressed in the
implementation of the plan, including development of
policy and program design.

Whenever I run into a problem I can't solve,
I always make it bigger.

I can never solve it by trying to make it
smaller, but if I make it big enough, I can
begin to see the outlines of a solution.
--Dwight D. Eisenhower

A directional approach, however, does not mean the approach was cautious. The Plan sets bold and
ambitious performance measure targets for transforming Rhode Island’s energy system and offers
commensurately aggressive strategies. The Plan shows that Rhode Island can increase sector fuel
diversity, produce net economic benefits, and reduce greenhouse gas emissions by 45
percent (below 1990 levels) by 2035 with an “all-of-the-above” clean energy framework to:

Maximize energy efficiency in all sectors

Promote local and regional renewable energy

Develop markets for alternative thermal and transportation fuels

Make strategic investments in energy infrastructure

Mobilize capital and reduce costs

Reduce greenhouse gas emissions

The Plan’s findings send a clear message: Rhode Island cannot afford a business-as-usual course of
action that increases energy security risks to the state, costs more than viable alternative paths, and fails
to meet our obligation to mitigate the worst consequences of global climate change. Because the impact
of long-term planning and investment choices will reverberate for decades to come, we must be
especially prudent and strategic as we address the weighty energy policy decisions that face us today.

With the completion of the Plan, Rhode Island is now armed with the data and information it needs to
direct energy policy efforts to improve the energy security, cost-effectiveness, and sustainability of the
state’s energy system. Although the Plan is finished, the work has just begun.

> George E.P. Box, British mathematician well known for his work in quality control studies and time series analysis.
See Box, George. E. P., and Draper, Norman R., (1987), Empirical Model Building and Response Surfaces, John Wiley
& Sons, New York, NY: p. 424.
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PART 1: OVERVIEW OF ENERGY IN RHODE ISLAND

What does Rhode Island’s energy system look like today? This section presents information on energy
use in Rhode Island—the types, amount, cost, and environmental effects of major fuels and energy
resources used in all sectors of Rhode Island’s economy. The section also summarizes the major
components of Rhode Island’s existing policy framework for addressing energy issues.

Rhode Island’s economy has experienced significant transformations over the past 20 years. Yet during
this time, the applications and sources of energy in the state have remained remarkably similar. The state
continues to rely on energy for three main purposes—electricity, thermal energy, and transportation.
Fossil fuels such as natural gas and petroleum still supply virtually all of the energy needs in each sector.
In contrast, patterns of energy consumption, expenditure, and emissions have changed markedly over
time. During the past decade, energy costs have risen sharply in real terms, carbon dioxide emissions
have fallen, and demand has grown in some sectors while decreasing in others.

Today, Rhode Island’s economy-wide energy consumption totals nearly 190,000 trillion BTU.
Rhode Islanders spend approximately $3.6 billion on electricity and fuels to meet thermal
and transportation energy needs. Total carbon dioxide emissions top 11 million metric tons.
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Growing concerns about the security, cost, and sustainability impacts of energy use have placed energy
issues at the forefront of Rhode Island’s public policy agenda over the past two decades. In recognition
of the central role that energy plays in shaping the state’s communities, economy, and environment,
policy makers have enacted ambitious energy policies and programs, primarily in the areas of energy
efficiency and renewable energy. Due to the multidimensional nature of energy planning, management,
and oversight, the implementation of these programs involves a wide range of state agencies and boards.

Part 1: Overview of Energy in Rhode Island details the different components and characteristics of Rhode
Island’s whole energy system, individual end use sectors, and current policy framework.
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METHODS AND PROCESS

To characterize Rhode Island’s energy profile, the Plan’s Project Team and Advisory Council identified
three broad sectors of energy use in Rhode Island: electricity, thermal, and transportation® (Figure 2).
Each sector represents a category of “end use” energy consumption in the state. A variety of energy
sources and fuels—primarily fossil fuels such as natural gas and petroleum—supply most energy needs in
each sector.

_. ¢ Rhode Island’s electricity sector comprises end use electrical
Electr|C|ty consumption such as lighting, air conditioning, appliances, and space
and water heating.

* Rhode Island’s thermal sector comprises energy use in residential
Thermal and commercial buildings, primarily for space and water heating, and
industrial sector fuel consumption to generate process heat.

¢ Rhode Island’s transportation sector comprises energy used to move
goods and people throughout the state.

Transportation

Figure 2. Rhode Island’s energy use sectors.

The Project Team and Advisory Council then selected metrics to characterize how energy use has
changed in the state over time. The Project Team examined the composition of energy supply by source,
expenditures on energy, energy prices, and carbon dioxide emissions. These metrics provide information
about energy system impacts on energy security, cost-effectiveness, and sustainability. These three areas
of interest for energy planning are the three primary themes of the Energy 2035 Vision Statement.

The main sources of information used to gather data on Rhode Island’s energy system were the U.S.
Energy Information Administration (EIA), the Independent System Operator of New England (ISO-NE),
National Grid, and the Rhode Island Energy Assurance Plan (EAP).

6 Electricity can also be used in thermal and transportation end use applications, such as electric heating or electric
vehicles. In Rhode Island, however, such applications account for only a minor portion of overall historical thermal or
transportation energy consumption. For the purposes of this section, these applications are counted as end use
consumption in the electricity sector.
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ENERGY SUPPLY AND INFRASTRUCTURE ASSETS

Few indigenous energy resources exist in Rhode Island. In fact, the state’s most significant “supply”
resource is actually on the demand side—energy savings achieved through investments in energy
efficiency. After energy efficiency, Rhode Island is virtually entirely dependent on imported fossil fuels
(natural gas and petroleum products) for supplying in-state electric generation, thermal energy, and
transportation fuels. Renewable energy resources such as wind and solar comprise a very small, but
growing, portion of the state’s energy portfolio. The state relies on complex regional and international
supply chains and infrastructure for reliable access to energy, including a regional electric grid managed
by ISO New England, an extensive interstate natural gas pipeline delivery system, and shipments of
petroleum products into the state. The following section provides an overview of the major sources of
energy supply and associated infrastructure assets in Rhode Island.

ENERGY EFFICIENCY

Rhode Island’s “first fuel” is energy efficiency. In general, two options exist to meet the energy needs of
consumers, businesses, and institutions: using sources of energy supply (“megawatt-hours” produced
from natural gas, petroleum, renewable energy, etc.) or reducing energy demand (“negawatt-hours”
produced from energy conservation or investments in energy efficiency). As a matter of public policy,
Rhode Island prioritizes the latter—energy efficiency—by requiring electric and gas distribution companies
to invest in all cost-effective demand reduction measures (for example, higher efficiency lighting, HVAC
systems, and appliances; insulation; air-sealing) before acquiring more expensive, conventional supply
resources for end uses. The result of this “Least-Cost Procurement” resource acquisition strategy is an
energy supply portfolio that maximizes the use of the lowest-risk, lowest-cost, and arguably most
sustainable energy resource available: energy efficiency. For more information on Rhode Island’s Least-
Cost Procurement policies, see the section Current Policy Framework.

Energy efficiency’s contribution to Rhode Island’s overall energy supply portfolio is significant. For
example, as of 2013, a decade’s-worth of demand reduction investments made through the ratepayer-
funded electric energy efficiency program supply approximately 12 percent of Rhode Island’s electric
energy needs (Figure 3).

Cumulative Savings from Energy Efficiency in Rhode Island
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Figure 3. The role of energy efficiency since 2000, and its cumulative effects on energy use in Rhode
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ELECTRICITY

The electricity consumed in Rhode Island homes, businesses, and institutions is generated at power
plants, transported through a network of high-voltage transmission lines, and distributed via local poles
and wires to end users. Rhode Island’s electrical grid is connected to a larger regional power grid
composed of more than 350 generating resources (natural gas, coal, and oil-fired power plants;
hydroelectric dams; nuclear stations; biomass plants; and renewable energy units like wind and solar),
8,000 miles of transmission lines, and 6.5 million households and businesses that create electric demand
throughout New England.’

Half a century ago, individual “vertically integrated” electric utilities operated throughout New England as
regulated monopolies, handling every aspect of providing electricity: generation, transmission, and
distribution.® The fully integrated regional electric grid we know today is the result of decades of
infrastructure investment and regulatory reform, culminating in electricity deregulation during the 1990s.
Today, New England’s power grid is centrally managed by ISO-NE, the regional independent system
operator. Created by the Federal Energy Regulatory Commission (FERC) in 1997, ISO-NE oversees
minute-to-minute dispatch of electricity on the bulk power system, administers the regional wholesale
electric and capacity markets, and manages system planning.

Although ISO-NE is responsible for coordinating the interstate flow of power, retail delivery of electricity
to consumers within individual states falls to electric distribution companies. Today, three such companies
operate in Rhode Island. National Grid, the largest of the three, manages the distribution system for 99
percent of the state, serving 486,000 electricity customers with a network of more than 6,000 miles of
distribution lines.® Block Island Power Company and the Pascoag Utility District serve the remaining areas
on Block Island and in western Burrillville, respectively. All electric distribution companies in the state are
regulated by the Rhode Island Public Utilities Commission (RIPUC).

Rhode Island’s restructured retail electric market allows consumers and businesses to choose a
competitive power provider for their electricity service, while still relying on the local electric utility for
distribution service. Electric distribution companies are required by state law to provide “standard offer”
and “last resort” electric service for customers who do not elect to purchase power from an alternate
electricity retailer. As of 2012, competitive suppliers served approximately 35 percent of Rhode Island’s
electric load.™®

Rhode Island is home to approximately 2 gigawatts (GW) of electric generating capacity (Figure 4). Most
of these power plants are owned and managed by merchant (non-utility) generation companies. Virtually
all major generating facilities in the state use natural gas as the primary fuel. In 2011, natural gas-fired
generation accounted for approximately 98 percent of in-state generation capacity. !’ Many small,
distributed renewable energy systems also exist in Rhode Island. These systems harness the power of
indigenous, renewable sources of energy such as the sun, wind, and water. See Figure 7 for a list of
existing distributed renewable energy facilities in Rhode Island.

7 http://www.iso-ne.com/nwsiss/grid _mkts/elec works/index.html

8 http://www.iso-ne.com/aboutiso/co_profile/history/index.html

° http://www.ripuc.org/eventsactions/docket/4473-NGrid-Electric-ISR-2015(12-19-13).pdf
10 hitp: //www.ripuc.org/utilityinfo/PUC-RES-AnnualReport2012-Rev(3-25-14).pdf

1 Form EIA-860.
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Nameplate
Power Plant Capacity (MW)  Primary Fuel Dual Fuel Capability
Entergy Rhode Island State Energy LP 596 Natural Gas
Manchester Street 515 Natural Gas Distillate Fuel Oil
Tiverton Power Plant 272.5 Natural Gas
Ocean State Power 254.2  Natural Gas Distillate Fuel Oil
Ocean State Power 1| 254.2  Natural Gas Distillate Fuel Oil
Pawtucket Power Associates 68.8 Natural Gas Distillate Fuel Oil
Rhode Island LFG Genco 334 landfill Gas
Toray Plastics 12.5 Natural Gas
Central Power Plant 10.7 Distillate Fuel Oil, Natural Gas
Rhode Island Hospital 10.4 Natural Gas Residual Fuel Oil
Block Island 9.6 Distillate Fuel Oil
Brown University Central Heating 3.2  Natural Gas Residual Fuel Oil
Total 2,041

Source: EIA-860 Annual Electric Generator Report

Figure 4. Major power plants in Rhode Island, their fuel mix, and the capacity they deliver.

NATURAL GAS
Natural gas plays a crucial role in Rhode Island’s energy economy. Nearly all in-state electric generation
relies on natural gas as a fuel source. Gas also supplies the majority of in-state thermal energy needs.

Natural gas is not a fuel indigenous to New England. Gas brought into the region originates primarily
from production in the Appalachian region, the Gulf Coast, and to a lesser extent, Canada.'? The vast
majority of natural gas consumed in Rhode Island arrives via pipelines developed and operated by the
Algonquin Gas Transmission Company and the Tennessee Gas Pipeline (TGP) Company (Figure 5). The
remainder is transported as liquefied natural gas (LNG) to the state via tanker trucks. The Algonquin Gas
Transmission is an interstate pipeline that transports natural gas from New Jersey throughout New
England. The TGP is a major interstate pipeline that extends from the Texas / Mexico border to eastern
Massachusetts.

National Grid, Rhode Island’s only natural gas distribution company, manages the retail delivery of gas to
end users in the state. The local gas distribution system operated by National Grid serves approximately
257,000 residential, commercial, and industrial customers using a network of over 3,200 miles of mains.
National Grid also owns and operates three LNG storage facilities in the state.'*

12 Rhode Island Office of Energy Resources Energy Assurance Plan, June 29, 2012, Section 7.

13 Rhode Island Public Utilities Commission data, http://www.ripuc.org/eventsactions/docket/4474-NGrid-Gas-ISR-
2015(12-20-13).pdf.

1% Energy Assurance Plan, Section 7.
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Figure 5. Natural gas pipelines in Rhode Island.

PETROLEUM PRODUCTS

Petroleum-based fuels used in Rhode Island include gasoline, distillate fuel, propane, kerosene, residual
fuel oil, and jet fuel. Petroleum products supply fuel needs mainly in the thermal and transportation
sectors, and to a lesser extent, in the electric sector (for natural gas plants in the state with dual fuel
capability, see Figure 4).

Petroleum-based fuels are not locally produced in Rhode Island. The state receives shipments of refined
petroleum product via six marine import terminals in East Providence, Providence, and Tiverton (Figure
6). Most of the product arriving at the terminals is subsequently trucked to end users in Rhode Island,
eastern Connecticut, and parts of Massachusetts.™ The East Providence Exxon Mobil terminal owns and
operates the sole refined products pipeline in the state, a small-diameter pipeline that transports product
up to the Springfield, Massachusetts, terminal.

Rhode Island does not regulate retail sales of petroleum products. Gasoline operations—production,
refining, and retail sales—can be vertically integrated, with large companies such as Exxon and Sunoco
transporting, refining, and selling the fuel through their filling stations. Over time, major oil companies
have increasingly moved out of the retail business, with franchised dealers and other independent
retailers assuming responsibility for retail operations. Distillate fuel, kerosene, and propane sales are

5 Fnergy Assurance Plan, Section 8.
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managed primarily by local fuel dealers who sell product to residential and commercial customers. Some
large commercial and industrial customers who have on-site reserves purchase fuel directly from
wholesale distributors.
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Figure 6. Rhode Island’s marine import terminals, and the route to the Springfield, Massachusetts,
refining terminal.

RENEWABLE ENERGY

Renewable energy resources—wind, solar, hydropower, biomass, and others—can be used to generate
electricity with minimal environmental impact, compared to fossil fuel-fired power plants. Some
renewable energy resources such as solar, geothermal, and biofuels have applications in the thermal and
/ or transportation sectors as well. Until recent years, the use of renewable energy in Rhode Island was
negligible. During the past decade, the enactment of state laws and programs have stimulated a nascent
market for renewable energy in Rhode Island. The most significant of these changes include the
Renewable Energy Standard (RES), the Long-Term Contracting Standard for Renewable Energy (LTC),
the Distributed Generation Standard Contracts Program (DG), Net Metering, the Renewable Energy
Growth Program (REG), and the Renewable Energy Fund (REF). For more information on Rhode Island’s
renewable energy policies, see the section Current Policy Framework.

Renewable energy resource potential is modest in Rhode Island compared to other regions of the
country. Nevertheless, important in-state opportunities exist for developing renewable forms of energy.
The State’s most significant renewable energy resource from a power production standpoint is offshore
wind. The 2007 RIWINDS study, commissioned by the Rhode Island Economic Development Corporation
(now the Rhode Island Commerce Corporation, or Commerce RI), concluded that over 95 percent of the
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wind energy resources available to Rhode Island are located offshore.'® Subsequent renewable energy
resource assessments conducted in 2012 through the Renewable Energy Siting Partnership (RESP) helped
quantify the resource opportunities for land-based wind, small hydropower on existing dams, and solar
photovoltaic projects located on landfills throughout the state.!” Further references and information on
the resource potential of different forms of renewable energy resources can also be found in Technical
Report #2: Rhode Island State Energy Plan Scenario Modeling Executive Summary & Results and in Part
2: Goals and Performance Measure Targets.*

As of December 2013, more than 340 distributed renewable energy systems representing approximately
29 MW of hydropower, solar, and wind capacity were installed in the state (Figure 7).

Technology Capacity (kW) # of Systems
Small Hydro
All sizes 6,656 7
Solar Photovoltaic
50 kW & under 1,866 296
>50 kW 11,147 15
13,013 311
Wind
50 kW & under 94 11
>50 kW 9,060 12
9,154 23
Grand Total 29,005 341

Source: National Grid, FERC

Figure 7. Renewable energy systems in Rhode Island.

Wind

Wind turbines use the energy of moving air to generate electricity. Turbines produce more power at
higher wind speeds, which are typically found in areas with high elevations and low surface roughness. In
Rhode Island, the most significant wind energy resources are concentrated in areas along the coast and
offshore in ocean waters.

The use of wind to generate electricity is a relatively new undertaking in Rhode Island. The first
commercial-scale wind turbine was installed in 2006 at the Portsmouth Abbey. As a small and densely
populated state, Rhode Island does not lend itself to large onshore wind farms of the type seen in the
Midwest and western states. Instead, Rhode Island’s wind power potential lies in municipal or small-scale
commercial projects consisting of one or a few wind turbines, and in offshore wind farms. As of
December 2013, the Ocean State had an estimated installed wind capacity of approximately 9 MW, with
12 systems larger than 50 kW (see Figure 7). Although no offshore wind installations currently exist in
Rhode Island, Deepwater Wind LLC plans to begin construction on their proposed five-turbine, 30 MW

16 http://sbe.umaine.edu/avian/Assets/Monitoring%20Network%20PDFs/ReportsPDFs/RIWINDSReport 2007.pdf

17 http://seagrant.gso.uri.edu/coast/resp.html

18 See pages 62-87 in Technical Report #2: Rhode Island State Energy Plan Scenario Modeling Executive Summary &
Results, and Figure 25 in Part 2: Goals and Performance Measure Targets.

15


http://sbe.umaine.edu/avian/Assets/Monitoring%20Network%20PDFs/ReportsPDFs/RIWINDSReport_2007.pdf
http://seagrant.gso.uri.edu/coast/resp.html

State Guide Plan Element: Energy 2035 Preliminary Draft: June 2015

wind farm in state waters off the coast of Block Island in 2015, A much larger offshore wind project—up
to 1,000 MW—is planned for development in federal waters off of Rhode Island and Massachusetts®’.

Siting wind energy projects involves a careful consideration of both the available wind resource and the
potential impacts a project may pose to the surrounding area. A number of public-private partnerships
and state initiatives have evaluated siting considerations associated with offshore and onshore wind in
Rhode Island. These efforts include the Ocean Special Area Management Plan (SAMP), the Division of
Planning (DOP) Wind Siting Guidelines, and the Renewable Energy Siting Partnership (RESP).

The Ocean Special Area Management Plan (SAMP)*! was a planning process conducted by the Coastal
Resources Management Council (CRMC) to promote, protect, enhance, and honor existing human uses
and natural resources in the coastal waters of Rhode Island, while encouraging economic development
and facilitating the coordination of state and federal decision making bodies. Adopted in 2011, the Ocean
SAMP informed the siting of Rhode Island’s first offshore wind farm in state waters off Block Island.

In 2012, the Division of Planning (DOP) released a technical report, “Interim Siting Factors for Terrestrial
Wind Energy Systems,”?? which put forth guidelines for siting wind turbines in municipalities. DOP
produced this report as part of an overarching statutory charge to develop siting guidance for the
location of renewable energy facilities in the state. The law directed the DOP to consider standards and
guidelines for the location of eligible renewable energy resources and facilities with consideration for the
location of such resources and facilities in commercial, industrial, and agricultural areas, areas occupied
by public and private institutions, and property of the State, and in other areas of the state as
appropriate.

In response to questions about the effects that the increased development of renewable energy may
have on the people and communities of Rhode Island, the State initiated the Renewable Energy Siting
Partnership (RESP) % in 2011. The RESP spearheaded a statewide conversation among residents,
municipalities, and other stakeholders about the benefits and impacts of renewable energy development
in the state. The RESP evaluated impacts of land-based wind turbines on bird and bats, scenery, cultural
value, property values, and public safety, as well as acoustic, shadow flicker, and electromagnetic
interference impacts. The RESP also performed an analysis of modeled wind speed values and confirmed
modeled estimates with data collected at specific sites. Drawing on analysis of impacts and wind resource
data, the RESP performed a siting analysis to visualize the distribution of wind energy opportunities and
constraints around the state. Finally, a "Wind Energy Siting Tool” was developed as an online decision-
support tool that stakeholders can use to assess the estimated power production and siting impacts of
proposed wind projects.

Solar

Many technologies can harness the energy produced by the sun. The simplest application of solar power,
called passive solar, uses building design principles to collect, store, and distribute solar energy as heat.
More complex, active solar systems can generate heat for water or space heating (solar thermal), or
produce electricity directly from sunlight using receptor panels (photovoltaics, or PV).

19 http://dwwind.com/block-island/

2 http://dwwind.com/dww-deepwater-one/

2L http://seagrant.gso.uri.edu/oceansamp/

2 http://www.planning.ri.gov/documents/LU/Wind%20Energy%20FacilityGuidelines June-2012 .pdf
2 http://www.crc.uri.edu/projects page/rhode-island-renewable-energy-siting-partnership-resp/
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Solar PV systems produce the most energy in locations with superior access to the radiant light or heat
energy of the sun. The quality of the solar resource in a given area depends on topography, weather,
time of day, season, latitude, and the changing distance and orientation between the Earth and sun. The
average annual photovoltaic solar radiation in New England ranges between 3 and 4 kWh per square
meter per day.

In Rhode Island, solar PV systems are in place throughout the state on residences, public and municipal
buildings, businesses, non-profits, and commercial properties. At various times during the past decade,
state tax credits and/or rebates supported the development of limited numbers of solar systems in the
state. In recent years, the prospects for Rhode Island’s solar market improved with the creation of the
Distributed Generation (DG) Standard Contracts Program and the Renewable Energy Growth (REG)
Program. These programs are leading to a dramatic increase in the number of solar systems constructed
in the state. As of December 2013, the Ocean State had an estimated installed solar PV capacity of 13
MW, with more than 300 known installations (see Figure 7).

Hydropower

Hydropower systems convert the energy of water flowing downstream into electricity to generate power.
In Rhode Island, limited hydropower resources exist due to the state’s flat, coastal terrain and small
number of large rivers. Because of this, the principal opportunity to develop hydropower generation in
Rhode Island lies in co-locating new projects on existing dams. Rhode Island waterways contain
significant numbers of dams (more than 742 are known to exist); however, only a handful are likely
suitable for development. Most studies estimate total state hydropower potential at approximately 10 to
20 MW. As of December 2013, seven permitted hydroelectric facilities exist in Rhode Island, with a
combined authorized capacity of 6.7 MW (see Figure 7).

Biomass

Biomass—organic matter such as plants, residue from agriculture and forestry, and the organic
component of municipal and industrial wastes—can be used to generate electrical power. Rhode Island’s
largest renewable energy facility, located at the Central Landfill in Johnston, is a 33.4 MW combined cycle
unit fueled by landfill gas—a biomass energy source®’. In recent years, this facility produced between 1
and 2 percent of the electricity generated in Rhode Island.

2 http://energy.gov/sites/prod/files/2013/11/f5/chp landfillgas casestudy.pdf
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ENERGY USE AND HISTORICAL TRENDS

Rhode Island relies on energy for three major purposes: end use electric consumption, thermal energy
demand, and transportation applications (Figure 8). The state’s energy consumption is split fairly evenly
among the three main areas of energy use; however, different sources supply demand in each sector.
The electric sector is highly dependent on natural gas, whereas the transportation sector is virtually
entirely dependent on petroleum fuels such as gasoline and distillate fuel (diesel). Both natural gas and
petroleum fuels (for example, No. 2 home heating oil) supply thermal energy needs. Because petroleum
fuels are higher cost and more carbon intense relative to natural gas, energy expenditures and emissions
are higher in Rhode Island’s thermal and transportation sectors compared to the electric sector. The
following subsection provides an overview of energy use and historical trends in each end use sector of
Rhode Island’s economy—electric, thermal, and transportation.

Electricity Transportation

Landfill Gas

2% Distillate Fuel

Gasaline
2%

63 Trillion BTUs 63 Trillion BTUs 64 Trillion BTUs
$1.1 billion / year $1.1 billion / year $1.4 billion / year
2.9 million tons CO, 3.9 million tons CO, 4.5 million tons CO,

In 2010, RI spent $3.6 billion on 190 trillion BTU of energy, emitting I million tons of CO2

Source: EIA SEDS, FIA-923
Figure 8. Rhode Island’s total energy profile.

WHOLE ENERGY SYSTEM

Rhode Island is a small state, with the second-to-lowest total energy consumption in the nation.? The
state ranks lowest in the country for per-capita energy use, in part because it lacks heavy industry,
relative to other states.?®

Rhode Island’s cross-sector consumption of fuels reflects the central role of two major fuels: natural gas
in the electric and thermal sectors and gasoline in the transportation sector (Figure 9). The remaining

2% http://www.eia.gov/state/?sid=RI.
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consumption consists largely of petroleum products, including distillate fuel, which play an important role
in the thermal and transportation sectors.

Expenditures on energy in Rhode Island have risen significantly in real terms over the past decade. As of
2010, annual expenditures in Rhode Island on electricity, thermal, and transportation fuels total
approximately $3.6 billion, up nearly $1 billion from 10 years ago. Much of this increase is due to growing
costs in the thermal and transportation sectors, which depend more heavily on high-cost petroleum-
based fuels.

Economy-wide carbon dioxide emissions rose during the 1990s, primarily driven by thermal-sector energy
consumption. Today, however, emissions have returned to approximately 1990 levels, after a steady
decline in the past decade. The most significant contributor to carbon dioxide emissions in Rhode Island
is the transportation sector, followed by the thermal sector. This is due to greater reliance on petroleum
fuels, which are more carbon intense, relative to natural gas, the dominant fuel in the electric and
thermal sectors.
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Figure 9. Rhode Island whole energy system consumption, expenditure, and carbon dioxide emissions
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ELECTRICITY

Rhode Island'’s electric sector comprises all end use electrical consumption in the state—primarily lighting,
air conditioning, appliances, and space and water heating. Electric demand is served by power plants
located in-state, as well as generating resources in other neighboring states, due to the regional nature
of New England’s electric grid.

Rhode Island’s in-state electric generation portfolio has scarcely changed over the past decade (Figure
10). Natural gas accounts for nearly all power generated; the remainder comes mainly from landfill gas.
Generation from renewable energy resources other than landfill gas contributes negligibly to the total in-
state electric supply. In 2010, Rhode Island power plants generated approximately 7,739 gigawatt-hours
(GWh) of electricity.”

Unlike Rhode Island’s electricity generation portfolio, New England’s overall generating mix has
undergone fundamental changes in the last decade (Figure 10). In recent years, surging production of
domestic natural gas, falling gas prices, and increasingly stringent regional environmental regulations
have shifted the economics of natural gas in New England, particularly relative to coal and oil use. The
result has been a dramatic increase in natural gas’ share of the regional electric supply. In 2000, natural
gas accounted for just 15 percent of New England’s power generation; today, gas supplies approximately
50 percent. During this same period, energy generated from oil plummeted from 22 percent to less than
1 percent of regional supply; coal generation fell from 18 percent to 3 percent.

Rhode Island Generation 2001 Rhode Island Generation 2011
Landfill Gas 1.4% Landfill Gas 1.5%
ail | 09% oil | 02%

Hydro & Other Renewables | 0.0% Hydro & Other Renewables | 0.1%

New England Generation 2000 New England Generation 2012

Natural Gas _ 15% Natural Gas 52%

Nuclear 31% Nuclear 31%
Hydro & Other Renewables 13% Hydro & Other Renewables 13%
Pumped Storage 2% Pumped Storage 1%

Source: Form EIA-923, ISO New England (http.//www.iso-
ne.comy/support/training/courses/isone 101/04 overview system planning.pdf)

Figure 10. Historical patterns of electricity generation in Rhode Island and New England as a whole.

%’ Form EIA-923
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During the past 20 years, overall electricity demand in Rhode Island has increased (Figure 12).
Consumption has grown approximately 20 percent over the past two decades, with increases in
residential and commercial demand outpacing a decrease in industrial electric use. In 2010, Rhode Island
homes, businesses, and institutions together used 7,799 GWh of electricity. As of December 2013, Rhode
Island’s statewide historical peak demand was 1,967 MW (Figure 11).
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Source: ISO New England (http.//www.iso-ne.com/markets/hstdata/znl info/monthly/)

Figure 11. Patterns of peak demand in Rhode Island, 2003-2013.

Growth in electricity expenditures has generally tracked increases in electricity consumption over the past
20 years. In recent years, total expenditures on electricity have reached $1.1 billion, compared to an
average of $970 million during the 1990s. Electricity expenditures have increased by about 25 percent in
real terms in the residential and commercial sectors in the past decade.

Carbon dioxide emissions from Rhode Island electric consumption can be measured as a reflection of the
contributions from in-state generation plus electricity imports, or simply by pro-rating the state’s electric
consumption by the New England system mix. Carbon dioxide emissions measured using the latter

method show that emissions grew slightly during the 1990s, but currently are similar to levels seen 20
years ago.
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Figure 12. Trends in electricity use in Rhode Island, 1990-2010.
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THERMAL

Rhode Island’s thermal sector comprises energy consumed in residential and commercial buildings
primarily for space and water heating, and industrial sector fuel consumption to generate process heat.
The thermal sector essentially represents non-electric energy use in buildings. Natural gas and
petroleum-based fuels account for nearly 100 percent of historical thermal energy consumption in the
state.

Major fuels used in Rhode Island’s thermal sector include natural gas and a variety of petroleum-based
deliverable fuels—distillate fuel, propane, kerosene, gasoline, and residual fuel oil. The use of non-
biomass renewable sources of thermal energy for heating purposes, including solar and geothermal, is
negligible. In 2010, natural gas supplied 57 percent of thermal energy demand; distillate fuel supplied 36
percent; and other fuels such as gasoline, propane, residual fuel oil, and wood / waste supplied the
remaining 7 percent (Figure 13). In total, Rhode Island’s thermal sector consumed 63,269 billion BTUs of
energy in 2010.

Wood &
Other Waste
Petroleum 1%
Products

4%

Gasoline
2%

Thermal Consumption 2010

Source: FIA
Figure 13. Thermal energy use in Rhode Island, 2010.

Rhode Island has witnessed a modest but gradual decline in thermal energy consumption in recent
decades (Figure 14). Higher overall consumption levels in the 1990s reflect more natural gas use in the
industrial sector. In the following decade, between 2000 and 2010, thermal fuel consumption dropped
approximately 15 percent, primarily because of decreasing use in the residential and commercial sectors
(Figure 15).
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Figure 14. Trends in thermal energy use in Rhode Island, 1990-2010.
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Although overall thermal consumption has dropped, the composition of Rhode Island’s thermal energy
fuel supply has changed little during the past decade. Natural gas and distillate fuels continue to be the
dominant fuels for heating and other thermal uses. Natural gas is the most significant thermal fuel source
in Rhode Island, accounting for just shy of 60 percent of total thermal consumption in recent years.
Petroleum-based heating products— distillate fuel, propane, kerosene, gasoline, and residual fuel oil—
supply just over 40 percent of Rhode Island’s thermal energy needs.

Rhode Island Thermal Consumption by End-Use Sector, 1990-2010 (in Billion BTUs)
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Figure 15. Thermal consumption in Rhode Island, by end use, 1990-2010.

Even as thermal fuel consumption de