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Housekeeping Items

• Due to the size of the group, in order to reduce the potential for connectivity issues, 

please do not use video.

• Please have your mics on mute unless posing a question.

• There will be a question period at the end of each section for questions specific to that 

section and a general Q&A period at the end, if time permits.

• If you have a question, please use the raise hand function in the meeting and an IESO Nova 

Scotia representative will invite you to come off mute and ask your question.

• IESO Nova Scotia will not be recording this session, but meeting martials are available on 

its website.
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Land Acknowledgement

We acknowledge that our work takes place in 
Mi’kma’ki, the ancestral and unceded 
territory of the Mi’kmaq people, covered by 
the Peace and Friendship Treaties. 

We are all treaty people who benefit greatly 
from the shared resources of this land.
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Agenda

• Fuel and Power Pricing Forecast

• DSM Potential Study

• Updates to Resource Costs

• EV Load Management

• Updates to Assumptions

• ELCC Study Follow Up – Expanded Wind/Storage Results
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Vienna, VA 22182                       www.evainc.com

EVA COMMODITY PRICE FORECAST –  Q3 2026

August 27, 2026
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Energy Ventures Analysis is an energy consulting firm located in the Greater Washington, DC Metro Area. Since 1981, EVA has 
been publishing supply, demand, and price forecasts as part of its FUELCAST subscription service for the electric power, coal, 
natural gas, petroleum, renewable, and environmental sectors.

EVA’s cutting-edge expertise in energy market, economic, financial, and 
operation management matters has led our firm to international 
recognition. For over three decades, our innovative insights have 
helped our clients make confident, informed investment and 
operational decisions to maximize value and spur financial growth.

Our clients include: 
• power & natural gas utilities
• fuel producers
• fuel transporters
• commodity traders
• regulators
• financial institutions

ABOUT ENERGY VENTURES ANALYSIS
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KEY ASSUMPTIONS
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NATURAL GAS PRICES

▪ Henry Hub prices are expected to gradually 
rise over the study period as demand 
increases, driven by new LNG exports 
coming online and power burn for data 
centers

▪ Algonquin basis gradually declines as 
heating electrification intensifies and the 
grid becomes less carbon intensive 
(seasonality will remain a factor)

▪ AECO basis widens as western states move 
towards their clean energy goals and reduce 
reliance on natural gas.

▪ TTF prices are elevated in the near term due 
to rising Asian demand and ongoing 
geopolitical risk.  In the near-term, European 
storage levels are well below normal due to 
the closure of the Strait of Hormuz, which is 
an important passageway for global LNG 
supply
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OIL PRICES

▪ Oil prices are elevated in the near term in 
response to supply constraints from 
geopolitical conflict disrupting vessel traffic 
from the Strait of Hormuz

▪ As supply returns, prices drop and vehicle 
electrification applies additional downward 
pressure throughout the study period
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MASS HUB POWER PRICES

▪ In the short term increased renewable 
generation from offshore wind projects and 
limited demand growth is forecast to 
reduce Mass hub power prices

▪ Prices then stabilize as renewable additions 
are offset by demand growth during the 
middle of the study period
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COAL PRICES

▪ Colombian coal prices rallied in 2026, in 
line with other international coal price 
benchmarks, following the global energy 
market disruptions caused by the U.S. and 
Israeli War in Iran and the subsequent 
near-permanent closure of the Strait of 
Hormuz

▪ Colombian coal prices are forecast to 
moderate following the eventual 
normalization of the global energy market 
at the end of 2026 or 2027, before rising 
production costs, limited high-CV thermal 
coal supply growth, and sustained demand 
in Asia, the Americas, and the 
Mediterranean support rising prices 
through the forecast period
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MA TIER 1 REC PRICES

▪ After the delays and cancellations of 
offshore wind projects in recent months, 
ISONE/NEPOOL will rely on imported and 
other renewable generation for a greater 
share of RPS-eligible generation in the near 
term

▪ New solar and onshore wind additions in 
the 2030s will allow New England states to 
meet the more relaxed interim RPS targets 
before the 2040 RPS and CES targets 
incentivize new offshore wind projects to 
be built

▪ New England will rely on new renewable 
generation to meet rising electricity 
demand, resulting in REC prices dropping 
significantly in the 2040s and beyond$0
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DSM Potential Study – Introduction

EfficiencyOne (E1) completed a new 25-year DSM potential study to inform the inaugural IESO-
NS Integrated Resource Plan. The goals of the study included:

• Provide DSM potential projections by the IESO-NS deadline of August 2026.
• Condense the scope to achieve the needed IRP inputs by IESO-NS deadlines
• Provide the maximum level of cost-effective energy efficiency potential, capturing the full 

extent of DSM opportunities available to the electricity system in accordance with 
legislative requirements

To achieve this timeline:

• Market and technology characterization based on the 2027-2031 DSM plan measures 
developed

• Limited emerging or new measures to Demand Response
• DSM resources in-scope were Demand-Response and Energy-Efficiency



Potential Study – Energy Efficiency Scope

Energy Efficiency Study:

• E1 selected 45 measures from the 2027-2031 DSM Plan, which account for 
86% of the total savings. Bundled measures were modeled to account for 
the remaining measures

• No new Energy Efficiency measures were included in the study

Study Highlights and Updates to Energy Efficiency Measures from DSM Plan: 

• Updated participation assumptions were implemented, where possible and 
informed. 

• Only non-lighting measures were included
• 20 Commercial/Industrial and 25 Residential measures were included



Potential Study - Energy Efficiency Measure End-Uses

Industrial / Commercial Residential - Heating

• Existing Building 
Recommissioning

• Commercial & Industrial 
Efficiency Retrofit

• New Commercial Construction
• Pay for Performance
• Strategic Energy Management

• Air-Source Heat Pump in Affordable Housing
• Building Envelope Residential
• Heat Pumps in Electrically heated homes
• Heat Pump Water Heater

Commercial - Prescriptive

• Heat Pump Water Heater 
• High Temperature Dishwasher 
• Packaged Terminal Heat Pump
• RTU with DCV and VFD 
• Small Ductless Mini-Split Heat
• Small Ductless Mini-Split Heat Pump (MURBS)
• Variable Frequency Drive

Commercial -  Other

• High Efficiency Circulator
• Occupancy Sensor
• Agriculture | Small Business
• HVAC | Small Business
• Residual Measures

• Advanced Learning Thermostat - Electric
• Bathroom Aerator 
• Energy Star certified Room Air Purifiers 
• Energy Star certified clothes washers 
• Hot Water Tank Wrap 
• Humidity Sensor 
• Kitchen Aerator
• Low Flow Showerhead
• Outdoor Heavy Duty Timers
• Outdoor clotheslines
• Smart thermostats – Various Configurations 
• Window Film Kits
• Residual Measures

Residential - Other

Equity Deserving Groups

• Custom commercial measures in equity 
deserving groups 



Potential Study – Demand Response Scope
Demand Response Study:

• All existing measures in the 2027-2031 DSM Plan were included. 
• In 3 of 4 scenarios, Eco Shift was modeled with participation scaling. 
• Four new residential DR measures were studied. 

Existing DR Measures

• C&I Curtailment
• C&I Back-up Generators
• Residential Smart Thermostats
• Residential Hot Water Controllers



Potential Study Scope – Demand Response

New Demand Response Measures:

1. Hybrid Heating – Residential | BYOT/Direct Install

Direct load control for centrally ducted heat pumps where a non-electric back up system is available. 

2. Smart Water Tanks – Residential | BYOD

Direct Load Control of hot water tanks with built-in controls. BYOD version of existing DLC Water Heating program.

4000 W
(Range DR capacity of systems is from 2.6 kW to 6.3 kW. 

Averaged to 4 KW. E1 evaluated DR for a ducted system is 
3.7 kW)

1 
System /  Household

390 W
Based on existing Eco Shift evaluated savings

1 
System /  Household



Potential Study Scope – Demand Response

New Demand Response Measures:

3.  Dynamic Pricing – Residential | with / without Enabling Technology

Critical Peak Pricing with and without enabling technologies (smart thermostats)

4.  Batteries – Residential | BYOB

            Customer supplied residential batteries with DLC control. 

1690 W
Morning peak is lower by 300 watts on average.

1 
System /  Household

27% - 32% 
of end use energy

3.3 
Systems /  Household 



Potential Study Schedule

Mar Apr May Jun Jul Aug Sept Oct Nov

Ref Forecast Update & 

Baseline Projections for DR

Preliminary Results

Report Development

Measure Updates (As Needed)
EE Measure  and DR Options 

Characterization

Potential Review & UpdatesPotential Estimation

Finalized Results

Final Report Due
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EfficiencyOne’s 
2026 DSM 
Potential Study

Summary of Methods and Results

• GH ID: 230290

Presented to Nova Scotia’s Integrated Resource Plan 
Working Group (IRP WG) 
On behalf of:



Guidehouse projected 25 years of Energy Efficiency (EE) and 
Demand Response (DR) Potential

© 2026 Guidehouse
27 August 2026 2
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EE DSM Potential Modeling DR DSM Potential Modeling

Measure Adoption Modeling. Two approaches 
used:

1. Customer Economics. Applies to most rebated 
programs. Adoption based on interaction of 
incentives and payback acceptance.

2. Planned Roll-Out. Applies to Direct Install and 
Custom programs. Adoption based on historical 
achievement, market size, NS IESO forecasts 
and program planner insight.

DR Program Participation Assumptions. 

Planned Roll-Out. All projected DR potential is 
determined based on three parameters: control 
strategy eligibility, steady-state participation, and 
participation ramp rate.

Values are determined on a measure and scenario-
specific basis, informed by NS IESO forecast 
assumptions, survey data, insights from program 
staff, and observation of other jurisdictions.



Key Features of the Energy Efficiency DSM Potential Scenarios

© 2026 Guidehouse
27 August 2026
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Potential
• Matches DSM Plan exactly, 2027 through 2031.
• Post-2031 potential derived from modeled measure-

level growth applied to 2031 DSM Plan achievement.

Unit Incentives. Identical to DSM Plan.

Forecast Load. Aligned with Reference load forecast.

Base

Potential. Not constrained by DSM Plan.

Unit Incentives. Set to maximum cost-effective level (at 
measure-level).

Forecast Load. Aligned with Reference load forecast.

Potential
• Matches DSM Plan exactly, 2027 and 2028. 
• In 2029 transitions from DSM Plan to modeled 

potential not constrained to DSM Plan budget.

Unit Incentives. Identical to DSM Plan.

Forecast Load. Aligned with Reference load forecast.

Potential. Base scenario measure level potential scaled 
down based on Low vs Reference forecast load drivers 
(economics, space heat electrification) by class.

Unit Incentives. Incentives identical to DSM Plan.

Forecast Load. Aligned with Low load forecast.

Max

Mid Min



Key Features of the Demand Response DSM Potential Scenarios

© 2026 Guidehouse
27 August 2026
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Potential
• Matches DSM Plan exactly, 2027 through 2031.
• Post-2031: participation in Eco Shift ramps back up, 

participation in new measures begins.

Incentives. Identical to DSM Plan.

Forecast Load. Aligned with Reference load forecast.

Base

Potential. Participation and/or population eligibility 
assumptions scaled up (measure-specific changes)

Incentives. Increased commensurate with participation 
assumptions (up to 3.4x Base scenario per-unit incentive, 
varies by measure).

Forecast Load. Aligned with Reference load forecast.

Potential
• Same as Base in 2027.
• Accelerates 2031 participation forward to 2028.

Incentives. Identical to DSM Plan.

Forecast Load. Aligned with Reference load forecast.

• Potential. Participation held at DSM Plan levels. No 
new measures considered.

• Incentives. Identical to DSM Plan.

• Forecast Load. Aligned with Reference load forecast.

Max

Accelerated Min



Key Insights from IESO NS’s Load Forecast
• Guidehouse’s analysis was guided by consideration of the most relevant load forecast drivers affecting the load forecast 

scenarios.

© 2026 Guidehouse
27 August 2026
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Space Heating Electrification

• Space heating electrification projections are a central component of the IESO NS load 
forecast scenarios

• Although the potential study does not include any electrification measures, non-
programmatic electrification offers significant opportunities for hybrid heating DR.

• Load forecast electrification penetration assumptions are central to defining the eligible 
population for hybrid heating DR measures included in the potential study.

Large and Industrial Loads
• Consideration of the sensitivity of IESO NS load forecast to industrial and other large non-

residential loads signals the importance of these loads to supply planning.

• For this reason, and because of the historic importance of large loads to DSM achievement 
(the Custom program accounts for almost 60% of DSM Plan projected energy savings), 
Custom program potential was a particular focus of the EE potential analysis.
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Portfolio Achievable Potential by Scenario

Potential as % of Reference Forecast

Scenario 2031 2041 2051

Base 4% 10% 14%

Max 10% 22% 28%

Mid 5% 13% 19%

Min 4% 9% 13%



Demand Response Potential Impacts

© 2026 Guidehouse
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Portfolio Achievable Potential by Scenario

Potential as % of Reference Forecast
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Thank-You

Technical Director. Peter Steele-Mosey

Peter.steele-mosey@guidehouse.com

https://guidehouse.com/regions/emec

© 2026 
Guidehouse June 17, 2026

Project Manager & Lead Modeler Raniel Chan

rchan@guidehouse.com
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Resource Costs Updates
Stakeholder Session – Assumption Set 3



Today’s focus: updated assumptions for select technologies in the 2026 IESO NS IRP

• Technology updates: 

• Battery Storage (Li-Ion) 

• Advanced Compressed Air Energy Storage (A-CAES)

• Gas 

• Geothermal *

• Newly added technologies and/or costs: 

• Biomass 

• Renewable Integration: Interconnection Cost Adjustment 

Introduction

Resource Cost Updates

Text size recommendation

Key point: 22 pt
Text: 18 pt, minimum of 14 pt
Graph caption: 14 pt
Figure Captions/Sources: 10 pt

Do not include too much 
information on each slide! Don't 
cover more than one topic per slide

Another way to create 
bullet lists in PPT

To create your list, 
click on the 
Increase/Decrease List 
Level icons

Note: Today’s presentation will be focused on the changes relative to what was shared previously. 

Please refer to Assumption Set 1 and/or 2 for a summary of our approach to developing resource costs, 
as well as a summary of key financing, policy, and depreciation assumptions (no changes made).

* Construction timeline only



We report the following cost metrics:

• Overnight Capital Cost (OCC): Cost to build the asset as if constructed "overnight," excluding 

financing and escalation; typically expressed in $/kW

• All-in Capital Cost: OCC plus interest during construction, owner's costs, contingencies, and 

escalation — total cost to bring the asset online

• Operations and Maintenance (O&M): Includes both fixed costs, such as staffing, insurance, and 

scheduled maintenance, as well as variable costs, such as consumables, fuel handling, and 

unplanned repairs that scale with output

• Levelized Cost of Electricity (LCOE): Present value per-MWh revenue required over the asset's 

life to recover all capital, O&M, fuel, and financing costs at a given discount rate. Note: LCOE is 

reported for ease of comparison between technologies, but is not a model input.

Cost Metrics: Recap

Resource Cost Updates



Storage: Updates since Assumption Set 1

Summary of updates

• Resource Costs: Updated based on Nova 

Scotia-specific CAPEX and O&M info and 

LT2 procurement results 

• Values exclude augmentation costs 

(consistent with IESO LT2)

• Dunsky’s high and low learning curves 

applied for future projections

• 12-hr storage CAPEX and O&M 

extrapolated from values provided for 4-hr 

and 8-hr 

• Financing: Adjusted economic life of 

storage assets from 15 to 20 years 

Resource Cost Updates

Basis for changes

1. Stakeholder feedback and 

industry engagement

2. New NS-specific information 

3. IESO LT2 results



Observations

• OCC declines through 2031, driven by 

continued cost reductions across storage 

durations

• Reference: cost declines from 2026 to 2053

• 4h: $1,296/kW → $1,010/kW

• 8h: $2,055/kW → $1,468/kW

• 12h: $2,815/kW → $1,949/kW

• Conservative: costs decline to 2030, rise 

gradually through 2053

• 4h: $1,609 → $1,489 (2030) → $1,546 (2053)

• 8h: $2,413 → $2,195 (2030) → $2,312 (2053)

• 12h: $3,217 → $2,902 (2030) → $3,079 (2053)

• Fixed O&M: increases modestly over time

• 4h: $50/kW-yr → $55/kW-yr (2035/2053)

• 8h: $60/kW-yr → $66/kW-yr (2035/2053)

• 12h: $70/kW-yr → $76/kW-yr (2035/2053)

Storage: Updated Costs

Resource Cost Updates
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Comparison

Resource Cost Updates

Observations

• Updated Conservative scenario 

aligns closely with original Reference 

scenario 

• Spread between scenarios is roughly 

the same 

• Approximately 20-30% decrease in 

OCC across all durations (4, 8, and 

12-hr) and scenarios because of 

updates 
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Resource Cost Updates

$614 is the LT2 cost, 
which assumes no 
equity value 

840 $840 would be the 
cost assuming full 
equity value

Assumptions:

• 75/25 debt-to-equity ratio

• 2030 install year

• 8-hr storage duration

The figure below compares IESO NS’s equivalent contract price 

with LT2 results, using the same financing assumptions

LT2 
150 MW Project

IESO NS
Conservative

IESO NS
Reference



Because the updated storage costs exclude augmentation costs, a battery 

degradation assumption was required for use within the model.

We propose a degradation assumption of 1.5% per year.

• Ontario's LT2 process allows storage assets to reduce contracted output by 7% at up to three 

points over the 20-year contract term, with payments reduced proportionally each time. 

• Averaged across the term, this stepwise schedule works out to ~1.5% degradation per year, 

assuming battery projects overbuild contracted capacity by 5.4%. This assumption is 

consistent with Ontario precedent — the overbuild is what lets a project absorb the 7% step-

cuts without falling short of its contracted MWh in the interim years.

• This 1.5%/year figure was also validated against battery OEM input in NS.

• Note: the LT2 mechanism technically degrades contracted MWh, not MW capacity; however, it 

is often expressed in capacity terms for simplicity.

Battery Degradation Assumption

Resource Cost Updates



A-CAES: Updated Costs

Observations

• No operational project before 2030s – Limited 

completed construction data.

• Limited to salt cavern potential

• OCC – Reference: Revised to ~$5,500/kW (no 

cost decline over time), based on the Quinte 

project cost with a 30% contingency, reflecting 

continued uncertainty 

• OCC – Accelerated: Revised to ~$4,215/kW, 

declining to ~$3,800/kW by 2050, based on 

manufacturer target cost 

• Fixed O&M: Based on PNNL CAES forecasts.

Benchmarking

• NREL ATB - Pumped Storage Hydropower OCC: 

$5,100/kW 

Results
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Changes from Assumption Set 1:

• Revised natural gas fuel cost forecast to better reflect delivered NG costs in Nova 

Scotia

• Impact: Increases LCOE; does not impact OCC 

• Based on volume of stakeholder feedback on gas resource capital costs, we 

conducted additional research and benchmarking to validate and refine 

underlying cost estimates 

• Impact: Refined reciprocating engine cost estimates using other IRP sources; as a 

result, reciprocating engine costs have increased and are now more comparable to 

aeroderivative CTs

• No adjustments made to the heat rate, as there is insufficient evidence to support a 

Nova Scotia–specific adjustment

Gas: Updated Costs

Resource Cost Updates



Gas: Updated Costs

Observations

• OCC for both Aeroderivative CT and 

Reciprocating Engines remains relatively flat 

around $2,907, and $2,914, respectively, 

consistent with other recent IRPs reviewed

• Only one scenario for gas given increased 

technological maturity

• Fixed O&M: Aero: $31/kW-yr; Recip: $33/kW-yr

• Variable O&M: Aero: $8/MWh; Recip: $14/MWh

Resource Cost Updates
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Observations

• OCC:

• High: Based on MB IRP and IESO APO

• Low: NREL ATB (from EIA) 

• Var. OPEX (non-fuel):

• Low: $7.5/MWh

• High: $8.8/MWh 

Benchmarking

• Assuming a feedstock cost of $100/MWh, 

results are relatively in line with NB Power 2023 

IRP (294 $CAD2022 /MWh)

Biomass

Resource Cost Updates

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

2
0

2
5

2
0

2
7

2
0

2
9

2
0

3
1

2
0

3
3

2
0

3
5

2
0

3
7

2
0

3
9

2
0

4
1

2
0

4
3

2
0

4
5

2
0

4
7

2
0

4
9

2
0

5
1

2
0

5
3

2
0

2
6

 C
A

$
/k

W

Biomass - Overnight Capital Cost

NS - Reference

0

1

2

3

4

5

6

7

8

9

10

2
0

2
6

 C
A

$
/M

W
h

Biomass - Variable O&M Cost

NS - Reference

Note: Based on stakeholder feedback, we are in 
the process of developing costs for biomass 
combined heat and power (CHP) as a sensitivity 



Metrics

1. Development Timeline: Total time from project 

initiation to in-service date. 

2. Construction Timeline: Subset of the development 

timeline representing the period of capital 

deployment and construction activity. 

3. Date of First Availability: Earliest year a resource 

can be selected and enter service in the model

Lead Times: Recap 

Resource Cost Updates

Rationale
• Development timeline is relevant for 

determining the date of first availability of a 
given resource

• Construction timeline is primarily a 
financing and capital deployment 
assumption.

• These timelines reflect the period during 
which construction capital is committed and 
spent.

• They do not represent the full project 
development cycle, including activities such 
as feasibility studies, permitting, 
interconnection, approvals, land acquisition, 
and contracting.

• For modelling purposes, the key 
consideration is the timing of capital 
deployment and resource entry into service.



Lead Times: Updates since Assumption Sets 1 & 2

Resource Cost Updates

Construction 
Timeline

Development 
Timeline

Date of First 
Availability 

Gas 2 years 7 years 2030 * / 2033

Biomass 4 years 7 years 2033

A-CAES ** 4-5 years
(original: 3-6 years)

6-8 years
(original: 8-12 years)

2033
(original: 2035)

Geothermal ** 5-7 years
(original: 6-9 years)

8-10 years
(original: 9-12 years)

2035
(original: 2037)

* active procurement only, up to 600 MW

Assumptions

• Gas: For gas, a 2030 first availability date 

reflects projects that could come online 

through the IESO Nova Scotia’s active 

procurement process (up to 600 MW). 

Beyond this active procurement, we assume a 

2033 date of first availability, reflecting a 

development timeline of 7 years

• A-CAES and Geothermal: Based on 

stakeholder input, we have made targeted, 

evidence-based adjustment to the 

construction and development timelines for 

geothermal and A-CAES ** updated since Assumption Set 2



Renewable Integration: Interconnection Cost Adjustment

Resource Cost Updates

Base Interconnection Cost Assumption Update

▶ Based on historical NSPI interconnection 

studies

▶ Reflects requests submitted before February 

2025

▶ Updated to reflect Nova Scotia transmission 

system interconnection requirements for 
asynchronous generators (e.g., wind, solar)

▶ Proxy: 20 MVAr reactive support per 100 MW 
nameplate

+$8.9M per 100 MW
Added on top of the base interconnection cost 

estimated from the historical record

Sources: NS Power, Transmission System Interconnection Requirements (rev. Nov 2024), §§7.6.11–7.6.12; NSPI 2020 IRP Final 
Assumptions Set, p.111; NB EUB Decision, Matter EL-001-2025 (Jul 2025), §7.

2017–2026
Study window behind the base interconnection cost
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Load Forecast: EV Load 
Management
Stakeholder Session 3



• E1/Guidehouse DSM potential study 

does not include EV load 

management

• Dunsky is conducting supplemental 

analysis to assess EV load 

management potential

• Analysis will consider two load 

management scenarios (aligned 

with E1/Guidehouse’s Base and Max 

scenarios), across two load forecast 

scenarios, which determine the 

underlying EV market

General Approach

Load Forecast: EV Load Management

Base 
Scenario

Max 
Scenario

Low Growth N/A N/A

Reference

• EV Count: aligned 
with reference load 
scenario

• EV load 
management: Base 
DSM

• EV Count: aligned 
with reference load 
scenario

• EV load 
management: Max 
DSM

High Growth

• EV Count: aligned 
with high load 
scenario

• EV load 
management: Base 
DSM

• EV Count: aligned 
with high load 
scenario

• EV load 
management: Max 
DSM

DSM Scenarios
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Inputs/Assumptions Base DSM Max DSM

Included Measures

• EV managed charging (passenger LDV, commercial LDV, 
MDV, HDV)

• V2X (passenger LDV, commercial LDV, MDV, HDV)

• EV managed charging (passenger LDV, commercial LDV, MDV, 
HDV)

• V2X (passenger LDV, commercial LDV, MDV, HDV)

Measure Availability
• 2027-2031: No EV measures (aligned with filed DSM plan) 
• 2032-2053: EV managed charging and V2X added

• EV managed charging and V2X available throughout study 
period (2027-2053)

Incentives

• EV managed charging, LDV (residential and commercial): 
$50/participant enrollment incentive, $50/participant/year 
participation incentive

• V2X, LDV (residential and commercial): $50/participant 
enrollment incentive, $50/kW/year participation incentive 
(based on average actual load curtailed across events)

• EV managed charging, MHDV: $50/participant enrollment 
incentive, $50/kW/year participation incentive

• V2X, MHDV: $50/participant enrollment incentive, 
$50/kW/year participation incentive (based on average actual 
load curtailed across events)

• EV managed charging, LDV (residential and commercial): 
$50/participant enrollment incentive, $100/participant/year 
participation incentive

• V2X, LDV (residential and commercial): $50/participant 
enrollment incentive, $100/kW/year participation incentive 
(based on average actual load curtailed across events)

• EV managed charging, MHDV: $50/participant enrollment 
incentive, $100/kW/year participation incentive

• V2X, MHDV: $50/participant enrollment incentive, 
$100/kW/year participation incentive (based on average actual 
load curtailed across events)

DR Events
• Winter peak season  (December 1 to February 28)
• Twelve 4h events (morning and evening)

• Winter peak season  (December 1 to February 28)
• Twelve 4h events (morning and evening)

Scenario Assumptions (1/2)

Load Forecast: EV Load Management

Note that incentive inputs were updated from the original version based on modelling to ensure cost-effectiveness. 



Inputs/Assumptions Base DSM Max DSM

Device Eligibility 
(% of EVs on the road)

• EV managed charging: 100% (considering both smart 
chargers and telematics) 

• LDV V2X: Ramping up from 25% in 2027 to 100% in 2040
• MHV/HDV V2X: Ramping up from 25% in 2026 to 100% in 

2037

• EV managed charging: 100% (considering both smart 
chargers and telematics) 

• LDV V2X: Ramping up from 25% in 2027 to 100% in 2040
• MHV/HDV V2X: Ramping up from 25% in 2026 to 100% in 

2037

Participation

Commercial (LDV, MDV, HDV):
• Managed Charging: 13%; V2X: 10%

Residential LDV:
• Managed Charging: 40%; V2X: 20%

Commercial (LDV, MDV, HDV):
• Managed Charging: 18%; V2X: 14%

Residential LDV:
• Managed Charging: 55%; V2X: 26%

Event Availability
(accounts for proportion of 
vehicles plugged in) 

LDV (commercial, residential): 35%
MDV, HDV: 66%

LDV (commercial, residential): 35%
MDV, HDV: 66%

Battery Energy Availability 
(V2X)

LDV: 50%
MDV, HDV: 25%

LDV: 50%
MDV, HDV: 25%

Opt-Out 
(opt-out for telemetry issues or 
other reasons)

10% 10%

Participation
To be confirmed through modelling.
Will apply a participation ramp factor starting when measures 
become available (2032-2035).

To be confirmed through modelling.
Will apply a participation ramp factor starting when measures 
become available (2027-2032). 

Program Costs (Non-
incentive)

Aligned with E1 program costs.
• $73/device/year delivery costs (DRMS and OEM fees)
• $480,250/year fixed program delivery, marketing and 

administration costs

Aligned with E1 program costs.
• $73/device/year delivery costs (DRMS and OEM fees)
• $480,250/year fixed program delivery, marketing and 

administration costs

Scenario Assumptions (2/2)

Load Forecast: EV Load Management



Inputs/Assumptions V2X Managed Charging

Residential LDV 3 kW 0.8 kW

Commercial LDV 3 kW 0.8 kW

MDV 6 kW 1.2 kW

HDV 9 kW 11 kW

EV Load Management: Per Unit Impacts

Load Forecast: EV Load Management

Impacts are per enrolled participant (accounting for event availability and opt-out). 
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Understanding Potential – Illustrative Example

BC Hydro Programs and Strategies

Achievable
Potential

Effective Load Reduction 
Capacity (ELRC)

100 devices enrolled, each 
able to curtail 1 kW on 

average (accounting for the 
peak load diversity factor)

Of the 100 enrolled devices, 
some may opt out of a given 
event, or may have telemetry 

issues, so the actual achievable 
capacity is lower than the 

enrolled 

However, when load curve interactions 
are considered (i.e. new peak timing, 

etc.) the resulting effective peak 
reduction will typically be lower than 
the theoretical achievable capacity

Enrolled
Potential

The results presented represent Achievable Capacity. 



• EV load management achievable potential grows significantly post-2030 as the number of EVs on the road increase

• In 2035: Base: 55 MW (2% of system peak); Max: 85 MW (3% of system peak)

• In 2050, Base: 320 MW (10% of system peak); Max: 485 MW (15% of system peak)

EV Load Management Potential: Reference Load

Load Forecast: EV Load Management

0

100

200

300

400

500

600

A
ch

ie
va

b
le

 P
o

te
n

ti
a

l 
(M

W
)

0

100

200

300

400

500

600

A
ch

ie
va

b
le

 P
o

te
n

ti
a

l 
(M

W
)(

Reference Load – Base DSM Reference Load – Max DSM



0

100

200

300

400

500

600

700

800

A
ch

ie
va

b
le

 P
o

te
n

ti
a

l 
(M

W
)

0

100

200

300

400

500

600

700

800

A
ch

ie
va

b
le

 P
o

te
n

ti
a

l 
(M

W
)

• EV load management achievable potential grows significantly post-2030 as the number of EVs on the road increase. 

Overall potential (MW) is higher for the high load scenario due to the higher EV forecast. 

• In 2035: Base: 115 MW (4% of system peak); Max: 175 MW (6% of system peak)

• In 2050, Base: 435 MW (10% of system peak); Max: 660 MW (15% of system peak)

EV Load Management Potential: High Load

Load Forecast: EV Load Management

High Load – Base DSM High Load – Max DSM



Year Costs (MCAD) Benefits (MCAD) Cost-Effectiveness (PACT)

2027 N/A N/A N/A

2028 N/A N/A N/A

2029 N/A N/A N/A

2030 N/A N/A N/A

2031 N/A N/A N/A

2032 0.8 0.5 0.7

2033 1.5 1.7 1.2

2034 3.1 4.7 1.5

2035 6.6 10.9 1.7

EV Load Management Potential: Costs and Benefits

Load Forecast: EV Load Management

Year Costs (MCAD) Benefits (MCAD)
Cost-Effectiveness 

(PACT)

2027 0.7 0.1 0.2

2028 1.0 0.6 0.6

2029 1.6 1.1 0.7

2030 2.6 2.5 1.0

2031 4.1 4.0 1.0

2032 5.9 6.4 1.1

2033 8.2 9.1 1.1

2034 11.2 12.6 1.1

2035 14.7 17.0 1.2

Annual Costs and Benefits – Reference Load, Max DSM

Annual Costs and Benefits – Reference Load, Max DSM
• Cost-effectiveness improves as EV 

participation scales

• Near-term: Program costs are expected to 

exceed benefits during ramp-up 

• From 2030 onwards: As the number of EVs on 

the road increases and programs reach 

steady-state participation, economics 

improve and the EV managed charging and 

V2X portfolio is expected to be cost-effective 

• Note that cost-effectiveness analysis is based on 

the latest available Nova Scotia avoided costs 

(approximately $200/kW-year, including 

generation, transmission, and distribution). 

Potential will ultimately be modelled in the IRP 

alongside other resources, and cost-

effectiveness could shift if avoided costs and 

other system conditions evolve. 



Questions?



Updates to Modelling 
Assumptions

55
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Updates to Scenarios

56

Updates to scenarios based on stakeholder feedback: 

• Technology Risk and Technology advancement scenarios adjusted so that resource costs 

aren’t varied uniformly.

• Inclusion of unit conversions cost sensitivities within the Technology Risk and Technology 

advancement scenarios.

• Inclusion of a biomass price sensitivity within the Technology Risk and Technology 

advancement scenarios.

• Updating Mersey to be optimized by scenario and adjusting the Mersey scenario to fix the 

decision to the opposite of the reference scenario outcome.
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3 Load Growth Scenarios ~11 Additional Model Runs

Reference
Low 

Growth

High 

Growth

Technology Risk & 

Technology Advancement

 

No 

Exports

Decarb. 

Policy
Offshore Wind Regional Integration Mersey

Peak 

Mitigation

L
o
a
d

Baseline Load Base Low High Base High Base Base Base Base High Base High Base High

Large Loads Base Base High Base High Base Base Base Base High Base High Base High

Electrification Base Low High Base High Base Base Base Base High Base High Base High

Peak Base Base Base Base Base Base Base Base Base Base Base Base Base
Managed 

Peak

D
e
c
a
rb

. 

P
o
li
c
y RES, Coal-phase out Current Current Current Current Current Current Current Current Current Current Current Current Current Current

CER, OBPS Relaxed Relaxed Relaxed Relaxed Relaxed Relaxed Relaxed Stringent Relaxed Relaxed Relaxed Relaxed Relaxed Relaxed

R
e
so

u
rc

e

D
e
v
e
lo

p
m

e
n
t

OSW Economic Economic Economic Economic Economic Economic Economic Economic Fixed Fixed Economic Economic Economic Economic

Timing of New 

Capacity
Current Current Current Delayed Delayed Current Current

No new 

gas
Current Current Current Current Current Current

Resource 

Costs 

Renew + 

storage
Ref Ref Ref Cons Cons Ref Ref Ref Ref Ref Ref Ref Ref Ref

Thermal Ref Ref Ref Cons Cons Bio - CHP Ref Ref Ref Ref Ref Ref Ref Ref

Emerging Ref Ref Ref Ref Ref Acc Ref Ref Ref Ref Ref Ref Ref Ref

Mersey
Optim-

ized

Optim-

ized

Optim-

ized

Optim-

ized

Optim-

ized

Optim-

ized

Optim-

ized

Optim-

ized

Optim-

ized

Optim-

ized

Optim-

ized

Optim-

ized
Fixed

Optim-

ized

R
e
g
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te

g
ra
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o
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Exports Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes

Regional Dispatch No No No No No No No No No No Yes Yes No No

*Green text highlights updates since Assumption Set 1



Updates to the Starting Resource Mix and Fixed Resource 
Additions

58

Fuel Type
Capacity 

(MW)
Wind 1509
Coal 1229
Existing Gas 462
Hydro 374
Deisel CTs 210
Maritime Link - Base Block 153
Battery Storage 150
NB Gas Plant 100
Biomass 71
Solar 87
Tidal 2.5

Updates to starting resource mix:

• Addition of 2.5 MW of tidal

• Inclusion of 3.2 MW of solar, representing the 2017 – 2019 solar 

for Community Buildings program 

• Synchronous condensers (seven 55 MVA units)

Resources fixed in the model beyond 2029:

• 25 MW of solar in 2030 from the Community Solar program

• 14 MW of tidal by 2032 representing executed PPAs *Software will optimize unit retirements, 

conversions, and resource additions starting 

Jan 1, 2029 
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NSP Load 

Forecast

RTR Customer 

Load

Muni Load 

supplied via 

OATT

Total NS Load

DSM DR
Behind the 

meter solar

Residential 

Hybrid 

Heating

EVs PHP

• DSM in forecast 

replaced with 

DSM scenarios 

from E1

• DR in forecast 

replaced with DR 

scenarios from E1

• Hybrid heating 

impacts removed 

from forecast. 

Hybrid heating is 

included in DSM 

programming.

• Behind the meter 

load reduction 

removed from 

forecast. BTM Solar 

is represented as a 

non-curtailable 

generator.

• EV load shaped 

separate from base 

load profile using 

EV shapes from 

Dunsky. Energy and 

peak values match 

the load forecast.

• 2022 historical 

load profile used 

to shape PHP 

load.

Adjustments to reflect 

DSM Potential Study

Load Shape 

Adjustments

Summary of Load Forecast Adjustments



Regional Integration Scenarios 

• PEI and New Brunswick proposed to be 

modelled as single nodes

• All generation units in each province 

would be represented at their respective 

node, excluding the RIGS project.

• Energy movement restricted by:

• Interconnection limits

• NS/PEI import limit of 400 MW

• Dual import limit                                    

(NS + PEI + NL) 

60

Onslow

NS to NB
850MW

RIGS

NB Node
PEI Node

Memramcook

NB to NS
400MW

NB to PEI
300MW

PEI to NB
300MW



Fuel Forecast Next Steps

• The cost of transportation and tolls, plus adjustments for foreign exchange, will be 

added to the energy commodity pricing forecasts produced by EVA to create a 

delivered to Nova Scotia cost.

• IESO Nova Scotia is working with NS Power to estimate delivery costs which will align these 

adjustments with practices reviewed and approved through FAM proceedings.

• IESO Nova Scotia is working with local industry participants to create a consensus 

forecast for the cost of biomass. 

61



Other Modelling Adjustments

Addition of an ELCC for interruptible rate load, equivalent to the 16-hour DR ELCC of 91%

• ELIADC rate would have a 100% ELCC

62

This updates the system planning assumptions to reflect the changing resource adequacy risk profile of 

the Nova Scotia electricity system as it transitions from a thermal dominant power system to a system 

with increasing levels of intermittent renewables and energy limited resources. 



Questions?
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Expanded Wind-Storage ELCC Results

August 27, 2026

IESO-NS ELCC Study Follow-Up

Arne Olson, Senior Partner
Liz Mettetal, Senior Director

Ruoshui Li, Managing Consultant
Seth Blum, Senior Consultant
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 In the 2026 ELCC study, E3 evaluated 4-, 8-, and 12-hour 
battery storage as candidate resources and included selected 
wind + 4-hour storage portfolio combinations to illustrate 
potential diversity benefits

 This follow-up study provides a more detailed evaluation of 
wind-storage interactions across a broader range of 
penetrations

• Develops a more granular onshore wind + 4-hour storage surface

• Expands the analysis to include onshore wind + 8-hour and 12-hour 
storage surfaces

• Quantifies the implied diversity benefits across different 
combinations of wind and storage

 The results can help inform how to represent wind and 
storage ELCCs in capacity expansion model so it 
appropriately captures the capacity value of adding different 
resource combinations

Follow-up Study Context and Goals

Nova Scotia 2026 Existing + Planned  
Resource Portfolio 
(installed MW)
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374 MW  Hydro

1,176 MW Wind

30 MW    Solar

2,217 MW  Thermal

150 MW   4-hr Storage

Cumulative Capacity Value Provided by 4 Hour Storage and 
Onshore Wind Addition

4 Hour Storage and Onshore Wind Cumulative Capacity Value, ELCC MW

Generic Onshore Wind Addition On Top of 2026 E+P Portfolio (MW)
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-   0* 24 36 53 70 94 120

50 32 56 68 85 102 129 152

150 76 100 112 129 151 180 197

350 119 146 174 199 218 252 281

650 165 195 216 254 285 325 360

1,150 214 254 278 317 349 405 454

2026 NS E+P 
Portfolio

Increasing Onshore Wind Capacity

Increasing 
4-hr Storage 

Capacity

650 MW additional 4-hr storage and 
1,000 MW new wind can provide 285 MW 
perfect capacity toward reliability need

As the penetration of either resource increases, the total capacity 
contribution of the portfolio also increases, reflecting their additional 
reliability contribution to the system

* Table shows ELCC MW for new additions on top of 2026 E+P portfolio, therefore starting from 0 MW ELCC for 0 addition portfolio
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374 MW  Hydro

1,176 MW Wind

30 MW    Solar

2,217 MW  Thermal

150 MW   4-hr Storage

Calculate Diversity Benefit by Comparing Additional ELCC MW 
from Adding Two Resources Together 

4 Hour Storage and Onshore Wind Cumulative Capacity Value, ELCC MW

Generic Onshore Wind Addition On Top of 2026 E+P Portfolio (MW)
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2026 NS E+P 
Portfolio

Increasing Onshore Wind Capacity

Increasing 
4-hr Storage 

Capacity

When adding together, the wind-storage portfolio can 
provide 285 MW perfect capacity toward reliability 
need, 50 MW higher than sum of individual

50 MW ELCC is about 3% relative to the portfolio 
nameplate MW addition (50 / 1,650 = 3%)

Adding additional 650 MW 4-
hr storage alone can provide 
165 MW perfect ELCC

Adding 1,000 
MW more 
standalone 
onshore wind 
can provide 
70 MW 
perfect ELCC
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374 MW  Hydro

1,176 MW Wind

30 MW    Solar

2,217 MW  Thermal

150 MW   4-hr Storage

Diversity Benefit Between Onshore Wind and 4 Hour Storage 

4 Hour Storage and Onshore Wind Cumulative Capacity Value, ELCC MW

Generic Onshore Wind Addition On Top of 2026 E+P Portfolio (MW)
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Increasing Onshore Wind Capacity

Increasing 
4-hr Storage 

Capacity

Generic Onshore Wind Addition On Top of 2026 E+P Portfolio (MW)
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-   

50 0% 0% 0% 0% 0% 0%

150 0% 0% 0% 0% 1% 0%

350 1% 3% 27 MW / 3% 2% 2% 2%

650 1% 1% 3% 50 MW / 3% 3% 3%

1,150 1% 2% 3% 3% 97 MW / 4% 4%

While a diversity effect is visible at high penetrations of both 
wind and storage, it remains small relative to portfolio size

Large amount of 4-
hour storage additions 
are required to realize 
3-4% diversity benefits

4 Hour Storage and Onshore Wind Diversity Benefit, % of Portfolio Nameplate Addition
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 Storage saturation occurs across all 
wind penetrations as the system 
increasingly needs resources that 
can sustain output through 
prolonged periods of high load and/or 
low wind generation

 Overall, the interaction between 
storage and wind is relatively limited 
and may not warrant a full two-
dimensional surface representation 
in capacity expansion model

Marginal ELCC for 4-Hour Storage at Different Wind Penetration 

4 Hour Storage Marginal ELCC at Various Wind Penetrations

Cumulative Capacity, MW

150 MW E+P Storage: 95% ELCC

The relatively narrow spread in 
storage marginal ELCCs 
across wind penetrations 
indicates limited wind - 
storage diversity benefit
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Generic Onshore Wind Addition On Top of 2026 E+P Portfolio (MW)
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150 0% 0% 1% 1% 1% 0%

350 1% 2% 31 MW / 3% 3% 3% 3%

650 2% 3% 4% 70 MW / 4% 4% 4%

1,150 2% 4% 5% 6% 148 MW / 6% 5%

Generic Onshore Wind Addition On Top of 2026 E+P Portfolio (MW)
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50 38 62 74 91 109 141 158

150 100 124 137 158 181 213 229

350 157 184 204 240 273 311 343

650 214 252 282 317 354 401 450

1,150 257 312 357 397 446 499 545

Diversity Benefit Between Onshore Wind and 8 Hour Storage 

374 MW  Hydro

1,176 MW Wind

30 MW    Solar

2,217 MW  Thermal

150 MW  4-hr Storage

8 Hour Storage and Onshore Wind Cumulative Capacity Value, ELCC MW

2026 NS E+P 
Portfolio

Increasing Onshore Wind Capacity

Increasing 
8-hr Storage 

Capacity

Longer duration 
storage increases 
portfolio cumulative 
ELCC MW

8 Hour Storage and Onshore Wind Diversity Benefit, % of Portfolio Nameplate Addition

Diversity benefits 
are also higher but 
remain limited as % 
of the portfolio 
nameplate addition

Note: 8-hour storage is evaluated beyond existing and planned 4-hour storage (150 MW)
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Generic Onshore Wind Addition On Top of 2026 E+P Portfolio (MW)
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150 0% 2% 2% 1% 1% 1%

350 2% 3% 44 MW / 4% 4% 4% 4%

650 3% 5% 6% 97 MW / 6% 6% 5%

1,150 1% 3% 5% 6% 160 MW / 6% 6%

Generic Onshore Wind Addition On Top of 2026 E+P Portfolio (MW)
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50 43 67 78 95 112 141 161

150 110 133 155 177 197 225 246

350 189 226 251 286 318 363 393

650 243 291 336 375 411 462 503

1,150 319 357 407 465 509 573 624

Diversity Benefit Between Onshore Wind and 12 Hour Storage 

374 MW  Hydro

1,176 MW Wind

30 MW    Solar

2,217 MW  Thermal

150 MW  4-hr Storage

12 Hour Storage and Onshore Wind Cumulative Capacity Value, ELCC MW

2026 NS E+P 
Portfolio

Increasing Onshore Wind Capacity

Increasing 
8-hr Storage 

Capacity

12 Hour Storage and Onshore Wind Diversity Benefit, % of Portfolio Nameplate Addition

12-Hour storage 
provides highest 
capacity value in 
supporting extended 
loss-of-load risks in 
winter, but still 
exhibit saturation as 
total size increase

Note: 12-hour storage is evaluated beyond existing and planned 4-hour storage (150 MW)

Diversity benefit is 
further increased, 
but remain modest 
relative to total 
portfolio additions
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Generic 8-Hour Storage Addition On Top of 2026 E+P Portfolio
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Interaction Between Different Storage Durations

374 MW  Hydro

1,176 MW Wind

30 MW    Solar

2,217 MW  Thermal

150 MW   4-hr Storage

4 Hour Storage and 8 Hour Storage Cumulative Capacity Value, ELCC MW

2026 NS E+P 
Portfolio

Increasing 8 Hour Storage Capacity

Increasing 
4-hr Storage 

Capacity

At the same energy capacity (MWh), different 
durations provide only slightly different ELCC: 
1,200 MWh of 4-hour storage provides 113 MW vs. 
100 MW for 8-hour storage

At the same power capacity (MW), mixed-duration portfolios 
simply fall between the all-4-hour and all-8-hour cases: 300 
MW 4-hour gives 113 MW, 300 MW 8-hour gives 141 MW, and a 
150/150 mix gives 124 MW ELCC

The additional capacity value captured by differentiating storage duration 
is relatively limited compared with the broader storage saturation effect
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 Portfolio ELCC increases as wind and storage are added, with longer-duration storage providing more 
capacity value at higher penetrations

 All storage durations show some diversity benefit with wind, but the benefit remains modest and 
becomes more visible only at high wind and storage additions

• The drop in storage marginal ELCCs remain relatively similar across different wind penetrations, indicating that higher 
wind penetration does not materially slow down the storage saturation

 For capacity expansion modeling, the key effect to capture is storage saturation, while wind - storage or 
storage MW – MWh interactions are smaller secondary effects

 Any simplified ELCC representation will necessarily approximate the full RA interactions, so the 
resulting portfolio should be validated in the RA model toward the end of the planning process and 
adjusted if needed to meet the reliability target

Summary
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Next Steps

• IESO NS requests written feedback is provided by Thursday, September 10, 

2026.

• IESO Nova Scotia will publish an updated schedule for the IRP in September.

• IESO Nova Scotia will be publishing a document with greater level of details 

on the calculations and assumptions used to develop the capital cost 

estimates for candidate resources.

• The main topic for the next stakeholder session will be to review the 

preliminary results.
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