
Vermont Energy Storage Update

1VT Department of Public Service

Panton 1 MW, 4 MWh (cr. GMP)

Milton 2 MW, 8 MWh (cr. GMP)

Statehouse 50 kW, 250 kWh (cr. GMP)

King St. Youth Center 30 kW, 76.9 kWh (cr. BED)

5.5 kW Powerwall (cr. GMP)



2 Share of VT load

GMP BED VEC WEC Lyndonville
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Vermont Distribution Utilities
• 1 IOU (serving ¾ of VT load or 260,000 

customers)
• 2 Coops
• 14 Municipals
• 1 transmission utility (VELCO), 1 Natural Gas 

IOU, 3 EEUs

VT is vertically integrated & has a 1000 MW peak

Vermont Renewable Deployment
• 400 MW Solar PV
• 150 MW Wind
• 120 MW In-State Hydro
• 70 MW Biomass
• 8 MW Landfill Gas
• 5 MW Methane DigestersSource: VELCO



Energy Planning Policy Drivers

2017►►2020►2022►►2025►►2028►2030►2032►►►►►►►2040►►►►►►►►►2050

GHG: Reduction of 80% 
(1990 levels)

GHG: Reduction of 40% 
(1990 levels)

Total energy: 25%
Total energy: 90%RES: 55% Tier 1

1% Tier 2

RES: 75% Tier 1
10% Tier 2

RES: 2% Tier 3 RES: 12% Tier 3

Standard Offer: 127.5 
MW

60,000 houses 
weatherized

80,000 houses 
weatherized

Environmental

Renewable 
Energy

Energy 
Efficiency

Transportation

6% buildings fossil 
fuels reduction

● 10% buildings fossil 
fuels reduction
● 35,000 CCHPs

● 35% wood heat in buildings
● All new buildings net zero

● 20% reduction in 2015 energy use
● 10% renewable energy
● 10% of fleet PEVs (~55K vehicles)

80% renewable

Reduce per capita 
energy consumption 
by 1/3

GHG: Reduction of 26% 
(2005 levels)

Italics indicate statutory requirements/goals



2017 & 2019 Storage Reports
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https://publicservice.vermont.gov/content/2019-energy-storage-
regulatory-recommendations-2017-energy-storage-study

“….we view energy storage as a means to an end 

– rather than an end in and of itself – and thus 

many of our recommendations focus on pursuit 

of storage within the broader pursuit of a clean, 

efficient, reliable, and resilient grid in the most 

cost-effective manner for ratepayers.”

• Provide a clear path to permitting storage 

projects

• Ensure storage projects and their operations 

do not adversely impact the grid or ratepayers; 

and

• Provide public and environmental safety



Storage deployment & dockets
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Project MW MWh Proceeding Notes

Powerwall & BYOD pilots/tariffs 15.7 42.4
19-3167-TF and 

19-3537-TF

GMP tariffs approved June 2020; 
2597 installations thru 2/21; various 

pilots ongoing

Stafford Hill Solar + Storage, 
Rutland

2 (actually 4 
but inverter-
limited at 2)

3.4 Docket 8098
First utility storage project in VT 

(GMP; permitted 2014)

Panton Storage 1 4
Case No. 17-

2813-PET
GMP battery co-located with solar; 

open docket on islanding 

Essex Solar + Storage 2 8
Case No. 18-

2902-PET
GMP JV Solar + Storage

Milton Solar + Storage 2 8
Case No. 17-

5003-PET
GMP JV Solar + Storage

Ferrisburgh Solar + Storage 2 8
Case No. 17-

5236-PET
GMP JV Solar + Storage

Dynapower S. Burlington 1.5 6 N/A Backup power only

E. BarreCo Barre 5 20
Case No. 18-

1658-PET
ESA with GMP

Viridity Hinesburg 1.9 5.3 18-3088-PET ESA with VEC

Cases in progress (3) 13.5 54

47 159



Storage planning & implementation 

considerations

6

• Planning
– GMP Climate Plan (20-0276-PET)

– VELCO 2021 Long-Range Transmission Plan

– 2021 State Climate Action Plan

– 2022 State Comprehensive Energy Plan

– 3-year Utility Integrated Resource Plans

– Regional & municipal enhanced energy plans

• Deployment
– Criteria (Orderly Development, Need, System Stability & Reliability, Economic Benefit, 

Environmental Impacts, etc.)

– Cost-benefit analysis & cost allocation

– Generation constraints

– Measuring GHG benefits

– Interconnection

– Safety

– Co-deployment with net-metered and larger resources

– Wholesale & retail market participation (incl. FERC 2222)

– Visibility, control, & interoperability



H. 431

• Secs. 3, 4, 5, 6, 10: Clarify the PUC’s general jurisdiction over storage;

• Secs. 7, 8: Offer specific modifications to Title 30 requirements for storage facilities 
including a presumption of waivers of 30 V.S.A. § § 107-109 and – except for 
aggregators - § 231;

• Sec. 9: Require storage over 100 kW be subject to 30 V.S.A. § 248 review, with 
appropriate process modifications for smaller and aggregated storage facilities and 
storage facilities interconnected or otherwise co-located with renewables;

• Sec. 11: Recommend an appropriate pathway for siting and interconnection review of 
storage facilities; offer potential revisions to various PUC rules to include storage.
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Questions?

Anne Margolis

Deputy Planning Director

VT Public Service Department

anne.margolis@vermont.gov
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mailto:anne.margolis@vermont.gov


Supplemental slides
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Source: ISO-NE. Scale indicates 
MW/town as of August 2020

Source: GMP

Source: BED

Solar: hosting 
capacity & D-
system 
constraints



Lowering & shifting peak demand

11

Source: VELCO DRAFT 2021 Long-Range Transmission Plan
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Variability and uncertainty

Source: VELCO



Electrification & seasonal demand patterns
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Source: VELCO DRAFT 2021 Long-Range Transmission Plan
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Source: GMP

Electric vehicles: charging profiles
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Policy Perspective 
on Energy Storage 
in Rhode Island

Rhode Island Office of 
Energy Resources

For NECPUC 4/16/2021



Mission statement
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The Rhode Island Office of 

Energy Resources’ (OER) 

mission is to lead the state 

toward a clean, affordable, 

reliable, and equitable energy 

future. 

OER develops policies and 

programs that respond to the 

state's evolving energy needs, 

while advancing 

environmental sustainability, 

energy security, and a vibrant 

clean energy economy. 

OER is committed to working 

with public- and private-sector 

stakeholders to ensure that all 

Rhode Islanders have access 

to cost-effective, resilient, and 

sustainable energy solutions.



100% Renewable Electricity by 2030

17Full report available: www.energy.ri.gov/100percent

Planning & enabling recommendation: Build out a strategic role for energy storage



Value of Energy Storage
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Build

Resilience

Backup power 

for homes, 

businesses, 

public sector, 

and critical 

services

Rate 

Affordability

Reduce supply 

costs and generate 

revenue via 

demand response, 

manage demand 

charges

Renewable Energy 

Integration

Balancing 

production with 

demand, 

supporting systems 

integration

Grid 

Support

Provide ancillary 

services, non-wires 

solutions



Value of Energy Storage
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Programs Now: Catalyze the Market



Catalyze the market
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ConnectedSolutions

Demand response program from EDC

Pay for Performance

• Residential: $400/kW performed (each event < 3 

hours, 30-60 events June-September)

• Commercial targeted dispatch: $35/kW 

performed (2-8 events, 3 hours each)

• Commercial daily dispatch: $300/kW performed 

(50 events, 2-3 hours each)

Impact

• 2020: 49 residential participants, reduced grid 

loads by 0.23MW average over 38 events, ~$90k 

total incentives paid for grid value of $200,000+

https://www.nationalgridus.com/RI-
Home/ConnectedSolutions/BatteryProgram

https://www.nationalgridus.com/RI-Business/Energy-Saving-
Programs/ConnectedSolutions



Catalyze the market
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REF Energy Storage Adder Pilot Program

Administered by RI OER/Commerce RI through 

Renewable Energy Fund (REF)

Grant for PV paired with energy storage

• $2000 flat adder for small-scale PV paired with 

energy storage

• $0.50/W scaled adder based on maximum 

continuous power rating over three hours of 

energy storage paired with commercial-scale 

PV, up to $40,000 cap

• Energy storage must meet technical eligibility 

criteria of ConnectedSolutions

Impact from Round 1+2

• 45 new res systems, 1 new commercial system

• 10 installers across 23 (of 39) municipalities

• 93% of systems enrolled in ConnectedSolutions

https://commerceri.com/financing/renewable-energy-fund/
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Programs to be Developed: Strategically Unlock Value



Strategically unlock value
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Clean Energy Microgrids for Resilient Municipalities

2017 Resilient Microgrids for Critical Services report

2021 Microgrid Program RFI

Program Design

• Clean energy microgrid = on-site/nearby 

renewable energy + energy storage system

• Microgrid must serve critical infrastructure and 

provide a public benefit

• Applicant must be a municipality, but can be in 

partnership with others

• Incentive structure to be determined

Barriers to Overcome

• Basic education about value and use cases

• Support for feasibility studies

http://www.energy.ri.gov/reports-publications/past-
projects/resilient-microgrids-for-critical-services.php



Strategically unlock value
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Energy Storage to Manage Solar PV 

Interconnection Costs and Time

SEIN: RI OER, National Grid, CESA, NREL, LBNL, RMI

Preliminary Insights

• Developers would need to understand their 

options as soon as possible in the 

interconnection application process (e.g. full PV 

= $$$, downsized PV = $, full PV+storage = $)

• Solar PV may cause grid violations during only 

certain hours and certain months

• Energy storage can prevent violations by 

controlling export during key times, called the 

‘operating envelope’

• An ‘Operating Envelope Agreement’ is a 

conceptual contract between the developer 

and the utility, which describes the operating 

envelope and associated terms/conditions 

https://www.nrel.gov/solar/solar-energy-innovation-network.html



Strategically unlock value
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Energy Storage Strategy

Develop a Rhode Island-centric strategic plan for 

the role of energy storage and demand 

management as renewable deployment 

increases through 2030 and beyond. 

• How much do we need?

• Where do we need it?

• When do we need it by?

Explore the role of programs and incentives in 

achieving optimal, cost-effective energy storage 

penetration at beneficial locations on the grid, as 

well as how demand management capabilities 

can be acquired and sited.

http://www.energy.ri.gov/100percent/
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Contact information

Carrie.Gill@energy.ri.gov

www.energy.ri.gov

401-574-9121

Carrie A. Gill, Ph.D.

Administrator, Grid Modernization and Systems Integration

Rhode Island Office of Energy Resources



Ethan Tremblay, Solar and Storage Analyst



Recent policy activity

• Legislative energy storage commission
• Explored economic, environmental and energy benefits of storage

• Produced recommended bill text, additional steps

• Storage allowed in Renewable Portfolio Standard procurements
• First tranche finalized last year, second tranche underway for total of ~1.715M MWh

• Storage eligible if paired with (not necessarily co-located with) class 1A resource

• Storage allowed in Distributed Generation procurements
• First round ruled uncompetitive last year

• Non-wires alternatives coordinator established
• Function assigned to the Office of the Public Advocate

• Reviews certain projects for cost-effective nonwires alternatives

• Cost-effective alternatives must be procured 

https://legislature.maine.gov/energy-storage-commission
http://www.mainelegislature.org/legis/statutes/35-A/title35-Asec3210-G.html
http://www.mainelegislature.org/legis/statutes/35-A/title35-Asec3484.html
http://legislature.maine.gov/legis/bills/getPDF.asp?paper=HP0855&item=3&snum=129


Renewable Portfolio Standard market assessment 
– how can we get from here to there?

200

260

538

839

330

260

270

135

92

62

M
W

• Scenario modeling suggested multiple pathways to 
meeting our 2030 renewable requirement of 80%

• Key finding solar paired with storage plays an important 
role

https://www.maine.gov/energy/studies-reports-working-groups/current-studies-working-groups/renewable-energy-market-assessment


Current storage landscape

• 44 MW of operational utility-scale battery storage
• Yarmouth, Boothbay, Madison, Millinocket

• 680 MW in ISO-New England queue
• Includes 175 MW facility that completed recent FCM round

• 255 MW in distribution queues
• Some indication storage paired with solar may be dropped without 

additional policy support

• Expect a few MW of behind-the-meter batteries are deployed 
statewide

Estimates based on publicly-available sources



Current landscape – resilience is a 
national driver for adoption
• EnergySage Solar 

Installer Survey
shows 65% of solar 
customers installing 
storage cite 
resilience as their 
primary motivation 
– up from 45% in 
2019.

https://www.energysage.com/data/#reports


Ongoing conversations

• L.D. 528 – An Act To Advance Energy Storage in Maine
• Statewide target

• Role for Efficiency Maine Trust

• Consideration of time-of-use rates

• Commission proceedings
• 2021-00039 – Investigation of the Design and Operation of Maine’s 

Electric Distribution System

• 2020-00332 – Advisory Ruling Regarding Treatment of Battery 
Storage in NEB Arrangements

http://legislature.maine.gov/bills/display_ps.asp?snum=130&paper=SP0213&PID=1456
https://mpuc-cms.maine.gov/CQM.Public.WebUI/Common/CaseMaster.aspx?CaseNumber=2021-00039
https://mpuc-cms.maine.gov/CQM.Public.WebUI/Common/CaseMaster.aspx?CaseNumber=2020-00332


What’s on our minds

• Distributed generation

• Grid information/data for planning

• Resilience

• Utility role



Connecticut Department of Energy and Environmental Protection

2020 Integrated 
Resources Plan

Storage Planning-- 4/16/21



Connecticut Department of Energy and Environmental ProtectionConnecticut Department of Energy and Environmental Protection

What Did The IRP Study?

Decarbonizing the Electricity Sector

1. What generation/capacity mixes, emissions, 
reliability, and energy costs can we expect from 
different pairings of electrification policy, and 
electric-sector decarbonization policy?

2. How does emphasizing different zero carbon 
technologies (e.g nuclear, BTM PV) affect the 
outcomes of those different scenarios?

3. How do we plan for a future without base-load 
zero carbon generation from Millstone?



Connecticut Department of Energy and Environmental ProtectionConnecticut Department of Energy and Environmental Protection

Modeling Resources Used

• Aurora

• Simulation tool used for capacity expansion and production 
cost modeling

• Utilized in zonal transmission configuration

• Incorporates resource adequacy (RA), transmission, 
operational, and policy constraints for entry / exit, dispatch, 
wholesale prices, emissions 

• Statistical modeling and ISO-NE’s GE-MARS

• Reliability metrics thru MARS (ISO model for RA)

• Extended probabilistic procedures to electrification loads, VER 
output, and battery availability



Connecticut Department of Energy and Environmental ProtectionConnecticut Department of Energy and Environmental Protection

MARS Modeling



Connecticut Department of Energy and Environmental ProtectionConnecticut Department of Energy and Environmental Protection

What The IRP Did With Storage
• Did not allow Natural Gas as a capacity resource

• As such, storage became the resource of choice in the model after the 
limitations on transmission from Canada was reached (1 additional line after 
NECEC)

• Almost all the batteries were 4 hour duration

• Once storage was selected as a capacity resource it was located where it could 
best arbitrage energy 
• Used nodal model so not picking up intrazone constraints. 

• The model did not optimize ancillary services and ramping. Levitan did look at 
some ancillary services at the back end of the modeling. 
• Batteries in 2040 play as major role in ancillary services (ramping) in later 

years.



Connecticut Department of Energy and Environmental ProtectionConnecticut Department of Energy and Environmental Protection

Scenario Data

Balanced Blend Millstone Retention 



Connecticut Department of Energy and Environmental ProtectionConnecticut Department of Energy and Environmental Protection

Planning Storage

• Did not allow Natural Gas as a capacity resource
• As such, storage became the resource of choice in the model after the 

limitations on transmission from Canada was reached (1 additional line after 
NECEC)

• Almost all the batteries were 4 hour duration (8 hour not economic); there 
was some 2 hour batteries. 

• Once storage was selected as a capacity resource it was located where it 
could best arbitrage energy 
• Used nodal model so not picking up intrazone constraints. 

• The model did not optimize ancillary services and ramping. Levitan did look at 
some ancillary services at the back end of the modeling. 
• Batteries in 2040 play as major role in ancillary services (ramping) in later 

years.



Connecticut Department of Energy and Environmental ProtectionConnecticut Department of Energy and Environmental Protection

Observations
• The system does not storage as a capacity resource to 

fill in for variable resources until there is significantly 
more penetration of variable resources

• We have not studied the value of storage for other 
values such as curtailment of dirtier peaking 
generation or non-wires alternatives 

• IRP did not look at distributed storage → Stay tuned 
for next week

• Concerned that lack of planning will underutilize 
storage 



Connecticut Department of Energy and Environmental ProtectionConnecticut Department of Energy and Environmental Protection

Links

• IRP and Appendcies can be found at:
https://portal.ct.gov/DEEP/Energy/Integrated-
Resource-Planning/Integrated-Resource-
Planning

Thank you!


