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Agenda

• Describe primary elements of the critique of Duke’s coal retirement 

analysis

• Point out challenges in performing fleet-wide retirement analyses

• Detail capacity optimization model (i.e., EnCompass) abilities with 

respect to endogenous retirements

• Describe methodologies from other utilities’ retirement analyses 

(PacifiCorp, NIPSCO)

• Present a recommended pathway for Duke
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Valuation of Existing Facilities
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• Is there a combination of other existing and new resources that can meet customer 
requirements at a lower cost today?

Do the coal plants economically serve customer requirements? 

• Is there a time at which the forward costs of the plants exceed the cost of replacement?

Are the coal plants expected to operate economically in the future?

• If units don’t serve customers economically today, or at a point in the future, when can 
they be taken offline?

What is the best combination of retirement dates?

• The purpose of an Integrated Resource Plan is to help determine what set of resources, both supply

and demand-side, and existing and new, best serve customer requirements.
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Critique of Duke’s Retirement Analysis
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Illogical Retirement 
Order

• Rank order of 
retirements was 
based on unit 
capacity (smallest 
units first)

• Ignores fundamental 
economics

• Least economic units 
should be taken 
offline first

“Sequential Peaker” 
Embeds Assumptions

• Compares each coal 
unit to a new 
combustion turbine, 
valued at Net CONE

• Other replacement 
portfolio could 
provide services at 
lower cost

• Method embeds 
assumed value of 
energy, rather than 
head-to-head 
comparison

Replacement Analysis 
Held Separate

• Optimization occurs 
after retirements are 
selected (ignores 
potential for lower 
cost replacement)

Other Issues

• Lack of transparency 
in results

• Not clear if lack of 
nearer term 
retirements is 
based on high 
value of coal units, 
or built-in barriers 
to replacement

• Proposed retirement 
dates are 
disconcertingly 
similar to 
depreciation dates



Least cost coal 
plant retires last
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Critique of Duke’s Retirement Analysis
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Illogical Retirement 
Order

• Rank order of 
retirements was 
based on unit 
capacity (smallest 
units first)

• Ignores fundamental 
economics

• Least economic units 
should be taken 
offline first

Highest cost coal 
plant retires first

Standard Utility Resource Planning and Resource Valuation

Duke’s Coal Retirement Methodology

Largest coal 
plant retires last

Smallest coal 
plant retires first
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Critique of Duke’s Retirement Analysis
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“Sequential Peaker” 
Embeds Assumptions

• Compares each coal 
unit to a new 
combustion turbine, 
valued at Net CONE

• Other replacement 
portfolio could 
provide services at 
lower cost

• Method embeds 
assumed value of 
energy, rather than 
head-to-head 
comparison

Standard Utility Resource Planning and Resource Valuation

Coal plant 
cost

Cost of replacement portfolio providing same services 
*may include incremental generation from existing 
resources

Duke’s Coal Retirement Methodology

Coal plant
cost

Value of
energy

Gas plant
cost

Value of
energy

Cost of coal plant capacity
less energy value

Cost of gas peaker capacity 
less energy value
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Challenges with Fleet-Wide Retirement Analyses
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Evaluating a large number of plants is non-trivial, but feasible

• Impacts on the operations of other existing resources and net exchanges

• Order of retirements may be critical: each retirement may impact the value of the next unit 
assessed

• Impacts on transmission loading and constraints

Costs that do not scale readily can pose a challenge, but are not 
insurmountable

• Fixed O&M (like labor costs) at multi-unit plants may not scale with the retirement of one unit

• Ramp-down of capital towards the end of a unit’s life requires care

• Long-run fuel supply agreements may require damage assessment (not anticipated for Duke)

Finding non-fossil coal replacement options can be harder at large scales

• Requires large-scale procurement assessment, continual market testing

• Best solved through rigorous all-source procurement

Increasingly 
sophisticated 
energy system 

models can 
endogenously 
evaluate – and 
optimize – unit 
retirements and 

cost-effective 
replacement
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Modeling Endogenous Retirements

• What are “endogenous retirements?”

• Unit retirement decisions that are internal to the model

• EnCompass settings for endogenous retirement

• Can allow for economic retirement or not

• Can specify a particular year that a unit becomes eligible for economic retirement

• Can limit the number of MW per year that can be retired

• When does EnCompass choose retirement?

• When unit fixed costs exceed unit profitability (energy, capacity, and ancillary revenues)

• For units operating in a vertically-integrated area, “unit profitability” is cost of providing energy and ancillary 
services, multiplied by generation

• Limitations to modeling endogenous retirements

• Does not consider how early retirement might change investment decisions at the unit
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• PacifiCorp 2013 Integrated Resource Plan

• Filed April 2013

• Introduction of endogenous retirement in System 
Optimizer model

• Calibrated model to internally assess forward-
looking costs of plant against alternative portfolios

• Implemented incremental capital and fuel 
contract solutions

• PacifiCorp coal fleet in 2013 exceeded scope of 

Duke’s fleet in 2021

• In 2013, PacifiCorp’s coal fleet was 6,168 MW, or 
52% of capacity

• In 2021, DEC & DEP coal comprised 9,200 MW, or 
26% of generating capacity
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Retirement Analyses – PacifiCorp 2013

www.synapse-energy.com  |  ©2021 Synapse Energy Economics Inc. All rights reserved.



10

Retirement Analyses – PacifiCorp 2013
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• PacifiCorp 2013 

Integrated Resource 

Plan

• Endogenous 
retirement and 
replacement and 
low gas / high CO2
resulted in early 
retirement of all 
coal units prior to 
2023

• PacifiCorp 

subsequently 

rejected 

endogenous 

retirement



• December 2017: Oregon Commission requires 

unit-by-unit assessment of PacifiCorp’s coal 

plants

• June 2018, PacifiCorp provides first confidential 
version

• December 2018, PacifiCorp provides public unit-
by-unit assessment

• December 2018 unit-by-unit assessment shows 

majority of PacifiCorp coal fleet uneconomic in 

2022
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Retirement Analyses – PacifiCorp 2018
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• Unit-by-unit analysis allows for 

substantial transparency

• Isolating individual unit allows for 
deeper review of constraints

• Incremental value to endogenous 
retirement assessment
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Retirement Analyses – PacifiCorp 2018
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Retirement Analyses – NIPSCO 2018 IRP

• NIPSCO 2018 Integrated Resource Plan

• Filed October 2018

• NIPSCO coal >70% of capacity in 2018

• NIPSCO resource alternatives based on responses from 2018 

All Source RFP

• Determined low cost wind, solar, storage, & efficiency available

• Found cost effective replacement alternatives
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Retirement Analyses – NIPSCO 2018 IRP

www.synapse-energy.com  |  ©2021 Synapse Energy Economics Inc. All rights reserved.



15

Retirement Analyses – NIPSCO 2018 IRP
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Recommendations for Duke

• Revise coal assessment methodology and update coal retirement study

• Must be able to demonstrate that near-term capital expenditures are consistent 
with economically optimal plant lives

• Full-scale endogenous coal retirement is feasible if forward avoidable costs 

and replacement costs are all correctly parameterized

• Unit-by-unit valuations lend transparency to the retirement valuation 

process

• For each individual unit, compare portfolio cost with unit operating until end of 
depreciable life vs. near-term retirement year (e.g., 2025)

• Stacking lowest value units (i.e., most optimal retirements) helps confirm near-
term no regrets pathway

• Co-optimize coal retirements with both supply- and demand-side resources 

(i.e., EE/DR, solar, wind, storage)

• Sunk costs should not be considered in a forward-looking analysis.
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