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Scope

Context

Today's focus: cost assumptions for new and emerging technologies in the 2026
IESO NS IRP

- New and emerging technologies include Offshore Wind, Long Duration Storage, Compressed Air,
Iron-Air Battery, Enhanced Geothermal, Small Modular Reactors, Carbon Capture and Storage (CCS),
Tidal, Hydrogen Gas Turbine

« Core technology costs for onshore wind, solar, storage, and gas were presented at the last TWG
meeting

 Forecast includes two scenarios, Reference and Accelerated, reflecting two different potential cost
trajectories for these technologies

« Costs for demand-side resources will be derived from EfficiencyOne potential study



Scope

Cost Metrics

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): Constant 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 itself a model input.



Scope
Technologies ©adun

Core Technologies New and Emerging Technologies
1. Solar PV 1. Offshore Wind
2. Battery Storage (Li-ion) 2. Long Duration Storage
4-hr - Compressed Air
8-hr - Iron-Air Battery
12-hr 3. Enhanced Geothermal
3. Onshore Wind 4. Small Modular Reactors
4. Gas 5. Carbon Capture and Storage (CCS)
Aeroderivative CTs 6. Tidal
Reciprocating Engines 7. Hydrogen Gas Turbine
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Approach

Our Approach

To develop Nova Scotia-specific resource costs, we employ a three-step approach:

Review Industry Costs
and Projections

* First, we review industry sources
to determine initial values

e Sources include BNEF, NREL,
Lazard, IRENA, Goldman Sachs,
DNV, ICCT, utility IRPs and capital

budget request submission (MB,
PEI, SD, AR, KY)

Customize for Nova
Scotia

 Adjust for local factors including
land lease costs, property tax,
labour rates, interconnection
costs and Atlantic Canada-
specific financing assumption
based on 2025 NSURB decision
for NS Power

Calibrate Against Real
Local Projects

* Refine estimates based on
recent PPA data and
procurement results in the
province/region (e.g., e-
STORAGE 3x50 MW)

For new and emerging technologies with little to no precedent in Nova Scotia and Canada, resource cost

estimates are primarily based on industry sources and projections (Step 1), with limited opportunity for
Nova Scotia-specific customization (Step 2) or calibration against local projects (Step 3).




Approach

Financing and Policy Assumptions

Metric Assumption Rationale and Source(s)

. . Typical Leverage for Utility Led Development,
SEBUALILTEIE 60740 supported by 2025 NSURB decision
Weighted Average Cost of 6.66% NS Power's WACC following 2025 NSURB decision;

Capital (WACC)

used as a proxy

Investment Tax Credits
(ITCs)

30% -> 2033, 15% in 2034, 0% -> 2035+

CRA - Clean Economy ITC Guide

Depreciation

Enhanced First-Year Allowance, Accelerated
CCA Rate (30%), CREC Expenses (5%)

CRA - Capital Cost Allowance Classes



https://www.canada.ca/en/revenue-agency/services/tax/businesses/topics/corporations/business-tax-credits/clean-economy-itc.html
https://www.canada.ca/en/revenue-agency/services/tax/businesses/topics/sole-proprietorships-partnerships/report-business-income-expenses/claiming-capital-cost-allowance/classes.html
https://www.canada.ca/en/revenue-agency/services/tax/businesses/topics/corporations/business-tax-credits/clean-economy-itc.html
https://www.canada.ca/en/revenue-agency/services/tax/businesses/topics/sole-proprietorships-partnerships/report-business-income-expenses/claiming-capital-cost-allowance/classes.html
https://www.canada.ca/en/revenue-agency/services/tax/businesses/topics/sole-proprietorships-partnerships/report-business-income-expenses/claiming-capital-cost-allowance/classes.html
https://www.canada.ca/en/revenue-agency/services/tax/businesses/topics/sole-proprietorships-partnerships/report-business-income-expenses/claiming-capital-cost-allowance/classes.html

Approach

Technology Assumptions

Metric Wind Off-Shore Geothermal Iron-Air A-CAES Rationale and Source(s)
10 & 18%
. Cost decrease (Wind & Li-ion Net Atlantic, NREL, PNNL,
Learning Rates None L None
forecast historical vendors
learning rates)
Capacity Factor 54%-58% ?0% N.A N.A Net Atlantic, Wind West, NREL
iGELE L N.A N.A 45% 65% PNNL, Vendors
efficiency
. Based on construction
Construction . : .
. . 3 years 6-9 years 1-2 years 3-6 years timelines for existing, or
Timelines .
approved project.
Based on development
Development timelines for existing, or
Timelines 7-10years v-12 years 3-> years 8-12 years approved project. Uncertainty
for ongoing projects.
SR ST 2035 2037 2032 2035 N.A

availability




Approach

Technology Assumptions

Metric CCGT + CCS SMRs H2 CCCT Tidal Rationale and Source(s)
Learning Rates None None / NREL Cost decrease None NREL, IAEA, U.S. DQE, IEAGHG,
forecast market studies
Capacity Factor 15% 93% 50% 35% NREL, MB Hydro,European Union,
vendors
Heat Rate 7,000 BTU/kWh 9,180 BTU/kWh 6,290 BTU/kWh N.A NREL, MB Hydro 2025 IRP
Based on construction primarily on
Construction ) ) 1-2 years timelines for existing & approved
Timelines 3-5 years 3-6 years >~/ years project. Otherwise, public data (e.g.
U.S. DOE, NREL, etc.) was used.
Based on construction primarily on
Development « timelines for existing & approved
Timelines 10-15 years 12-20 years 10-20 years >-10years project. Otherwise, public data (e.g.
U.S. DOE, NREL, etc.) was used.
srliGuile: 2037 2040 2040 2033 NLA

availability

* Including the hydrogen supply chain
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Results

Wind - Off-Shore (Fixed Bottom)

Observations Wind - Off-Shore - Overnight Capital Cost
9,000
« OCC - Reference: Based on NZ Atlantic Phase 3 8,000 e
. 7,000
preliminary numbers. ;61000 N
« LCOE increases significantly in 2034-2035 due g jggg L Wi Ot e 5.
to the expiry of the Clean Electricity ITC § 3000 e e e Conservative
. N 2,000 - - 'l\\l/lF;I(EjLe—r;/tVelnd—Off—shore—3—
Benchmarking 1,000 — — NREL-Wind - Offhore - 3-
0 Advanced
« NREL ATB shows wind offshore? OCC S3238383325353
decreasing 41% to 51% from 2026 to 2050. The .
ATB (2022) was expecting a large deployment Wind - Off-Shore - LCOE
. . o o 200
of offshore wind in the US. Today, this price 180
decrease is unlikely. < 128 T T~a
: s
® W'nd WeSt OCC: $8IOOO/kW2 % ::58 \/\ NS - Reference
. . g 80 == == NS - Reference excluding ITC
« NZ Atlantic Phase 2 CAPEX modelling 8 4 \/\ NS Accelersted
N

assumption at $6,000 to $10,500

40
20

D N O «— M IO N O «— M 10 NN O — ™M
. . . . : ccecg8s8888dddddEL
1. NREL Off-shore Wind Class 3 provides the most suitable basis for comparison. IR AR R NI R NI RN NI R NI R

2. Dunsky did not have sufficient information to make a complete LCOE comparison
to Wind West ($170/MWh without ITC, $140/MWHh with ITC)


https://novascotia.ca/wind-west/docs/wind-west-strategic-plan-en.pdf
https://novascotia.ca/wind-west/docs/wind-west-strategic-plan-en.pdf
https://netzeroatlantic.ca/sites/default/files/2026-01/Reviewing%20Phase%202%20final_0.pdf
https://netzeroatlantic.ca/sites/default/files/2026-01/Reviewing%20Phase%202%20final_0.pdf

Results

The Impact of ITCs on the LCOE

The Investment Tax Credit (ITC) has a . Discounted Costs for Off-Shore Wind
1
significant impact on discounted
financial metrics like the Levelized Cost Hen
of Energy (LCOE). This example $140 I
Tax, $5
illustrates how discounted offshore wind 10 o e _
costs align with revenues, illustrating 2%
(8] $100
how the ITC and tax benefits reduce the 33 o
LCOE.
[l =)
$60
Equity Return,
Variable Unit Undiscounted Discounted cio e HEOIE
% 30 30 el
ITC $19
$million $2,465 $2,465 $20 ReEj;:’:\}lent
Lifetime TWh 143.9 65.7 317
Generation *0 Costs Revenues
Unitized ITC $/MWh $17.1 $37.5




Results

Geothermal

ObservathnS Geothermal - Overnight Capital Cost
40,000
» NS geothermal resources are limited. The best 35,000 e
available resource, exceeding 160°C, is at ~5-7 3 30,000
= R
km de th1 & 25,000 NS - Accelerated
. p .. . § 20,000 NREL—QeothermaI—Degp
« OCC is derived from NREL deep EGS, adjusted § 15000 =< EGS /Binary - Conservative
N e, e, e e - - == = NREL - Geothermal - Dee
for the extra depth (5km vs 3km) 10000 =< o o ___ EGS / Binary - Moderate
. . 5,000 - - NREL—QeothermaI— Deep
* No cost decline is expected: P FGS /Binary - Advanced
N N N oo o 0 oo MO JF § & g 0 w0
. Limited EGS deployment in North America, incl. Nova DR T L N
Scotia to support any cost decline Geothermal - LCOE
Benchmarking o
« OCC is within the ATB's EGS supply curve: s ;5)8
$19,000-45,000/kW (avg. $31,000/kW) «f» 250 .
. L 200 - o= - Reference excludin
«  NREL ATB shows deep EGS OCC decreasing ° 0 \/ e e
o - ACcelerate
14% to 46% from 2026 to 2050 N 100
50
. ATB’s modeled plant is the cheapest EGS (~$19,000/kW). 0
Costs are not representative for Nova Scotia. IS8 33303833 hA

1. Cumberland Basin. Other areas have lower or no potential for electricity generation.
Source: NZA Phase 1, Assessment of geothermal resources in onshore Nova Scotia, 2020



https://netzeroatlantic.ca/research/phase-i-assessment-geothermal-resources-onshore-nova-scotia

Results

Iron-Air Storage

Observations Iron-Air Storage - Overnight Capital Cost
9,000
«  Construction started for a few projects, but none 8.000
completed. Real costs could differ from current 7,000
budgets. E 6,000
) £ 5.000
* OCC - Reference: Decrease is based on expected S 4 000 ——NS - Reference
capital deployment and learning rate (10%). S 3000 NS - Accelerated
N
« OCC - Accelerated: Decreases to the industry's 2823
. . . . . 1
maturity objective price point, then stays flat. o
Learning rate is based on expected capital S8 588533285853
deployment and a faster learning rate. oS e A e e e e e A A e e e o
«  Fixed O&M: High uncertainty - costs are curves Iron-Air - Fixed O&M Cost
are based on Li-lon (similar modularity), with a 180
reference slightly higher than Li-lon, and an i 128
accelerated following vendor’s claim that the ;‘ 120
OPEX will be lower than BES. S 100
5 80 e S - Reference
. ;8 60 NS - Accelerated
Benchmarking S 40
e BES OCC - Reference: ~$4,500/kW down to 28
~$2,800/kW in 2053 %Q,ﬁ; %Q,{/\ %qu q/&\ q/&fb q/Q,,;f) r]/Q,,;\ q/&q %Qv\ ,LQVO’ %Qvo) (LQ&\ %qu %Q%\ %Q%fb



Results

Advanced Compressed Air Energy Storage (A-CAES)

Observations CAES - Overnight Capital Cost
8,000
* No operational project before 2030s - Limited 7,000
completed construction data. 3 6,000
< 5,000
» Limited to salt cavern potential 2 4,000 e
. , 0
« OCC - Reference: Based on ON Quinte’s & 3,000 ——NS - Accelerated
. N 2,000
budget, with an adder for cost overruns .
«  OCC - Accelerated: Based on manufacturer’s e —
claim. SeE8cS888883828¢8¢%8
« Fixed O&M: Based on PNNL CAES forecasts. CAES - Fixed O&M Cost
30
° 25
Benchmarking

N
(@]

« NRELATB - Pumped Storage Hydropower
OCC: $5,100/kW

e S - Reference

e NS - Accelerated

2026 CAS/kW-yr
S o

(G}



Results

CCGT+CCS

Observations

The Scotian Basin can be used for sequestration
(saline aquifer available).

Transportation using CO, pipeline - uncertainty
around underwater pipeline cost.

OCC - Reference: CCGT costs with capture,
compression, transport, and storage costs

OCC - Accelerated: Slightly higher CCGT with
added cost for CO, transport and sequestration.

Fixed O&M: From IEA, US DOE, NETL, and
IEAGHG (Ref.) and NREL ATB with transportation
and sequestration adders (Acc.)

ITC: applied to 55% of OCC for CCS-related costs.
50% until 2034, then 25% and phased out in 2040.

Benchmarking

MB Hydro IRP 2025 - $3,900/kW, with a CCGT at
about $1,775/kW (low for 2026).

7,000
6,000

CCGT+CCS - Overnight Capital Cost

5,000
2
S
924,000
v e S - Reference
o 3,000
N NS - Accelerated
Q 2,000
1,000
0
N N OO — M 1N O — M DN O — ™M
AN N M m MM m S S S S Y oW
O O O © © ©O O O O O O O o O O
N N N N N & & & & & & N N N N
CCGT+CCS - LCOE
700
(00 === = - -
=
; 500
§4OO
:’ NS - Reference
g 300 == «= NS - Reference excluding ITC
g 200 NS - Accelerated
N
100
0
VIRANRAINCS



Results

Nuclear - Small Modular Reactor (SMR)

. Nuclear SMR - Overnight Capital Cost
Observations -
« OCC - Reference: NS Reliability Intertie Study e _/\
(2025) 3 14,000
. 312000 TS
«  OCC - Accelerated: Starts at Darlington SRMs S 10,000 NS Reference
and decreases to match NREL's ATB high S o —— N5 - Accelerated
scenario by 2053. ™ 4000
2,000
« O&M and Fuel Costs: NREL's ATB, Low, and 0
High scenarios, respectively. - EEEEEEEEE:
Nuclear SMR - LCOE
Benchmarking 200
« Darlington (not yet completed) sits at around $ 0
$13,200/kW for the 4 units combined. § _—
< 150 — S— - Rererence
g o / == = NS - Reference excluding ITC
g 100 NS - Accelerated
N



Results

Tidal

Observations o Tidal - Overnight Capital Cost
« Limited recent information in North America. o000
* No cost decline were observed compared to § .
projects in 2010's (adjusted for inflation). This s e Roferonee
trend was continued until 2053. & 10,000 NS - Accelerated
N
* New project to deploy up to 3 O2-X (through >/000
FORCE) in Fundy could lead to cost update. 0
« OCC - Reference: Argonne National Lab. - WA S 8§88 SSJIIJI VSIS IIR
Pilot using O2-X.
. Tidal - LCOE
« OCC - Accelerated: TIGER' (EU) cost reduction oo 1ea
repor‘t. 800 _ _ = o=
< 700
§ 600
° & 500 - Reference
BenChmarklng 5 400 - - :i—Zeierence excluding ITC
& 300
« No benchmark for tidal energy. S oo NS -Accelerated
100
0
P PP S

1. Tidal Stream Industry Energiser Project.
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Next Steps




Approach

Next Steps

 TWG to provide any additional input on new and emerging technology costs by
June 15

« Hydrogen CCCT costs to be presented during June 16 TWG meeting

- New & emerging resource costs to be shared with stakeholders on June 19,
ahead of the stakeholder session on June 25



Questions?
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