From: Mclnall, Steven G. - VP & Chief Energy & Water Planning <mcinsg@jea.com>

Sent: Friday, August 30, 2019 9:35 AM

To: ‘Adam Rubin’; Zealan Hoover; Coarsey, John B. - Director, Electric T& D Planning

Cc: Sarah Brody; BradKushner@nFrontConsulting.com; Moran, Mary L. - Mgr Electric
Generation Planning

Subject: RE: JEA's 2030 Generation Mix

Attachments: DRAFT JEA IRP Update_03212019_REVS5.pptx

Adam:

Attached is the latest status presentation — should be more than enough to get you started.
Brad:

If you can, can you share the draft as you have it with the McKinsey folks? Do not copy JEA folks on the email to
McKinsey.

Thanks

Steve MclInall. P.E.

Vice President, Energy and Water Planning
Direct: (904) 665-4309

Mobile: (904) 312-0739

From: Adam Rubin <Adam_Rubin@mckinsey.com>

Sent: Thursday, August 29, 2019 10:14 PM

To: Mclnall, Steven G. - VP & Chief Energy & Water Planning <mcinsg@jea.com>; Zealan Hoover
<Zealan_Hoover@mckinsey.com>; Coarsey, John B. - Director, Electric T & D Planning <CoarJB@jea.com>
Cc: Sarah Brody <Sarah_Brody@mckinsey.com>

Subject: RE: JEA's 2030 Generation Mix

[External Email - Exercise caution. DO NOT open attachments or click links from unknown senders or
unexpected email.]

All,

Looking forward to tomorrow’s discussion. We work out of our home offices on Fridays, so | wanted to circulate a dial-in
and a WebEx link for our conversation; please find both below. We will use the WebEx to share a few slides with you.

Best,
Adam

Dial-in: 1-212-798-0808
Passcode: 37681818#



WebEx link: https://mckinsey.webex.com/join/Adam Rubin [mckinsey.webex.com]

Adam Rubin
McKinsey & Company
M +1 214 991 0199

From: Mclnall, Steven G. - VP & Chief Energy & Water Planning <mcinsg@jea.com>

Sent: Wednesday, August 28, 2019 1:25 PM

To: Mclnall, Steven G. - VP & Chief Energy & Water Planning; Zealan Hoover; Adam Rubin; Coarsey, John B. - Director,
Electric T & D Planning

Subject: [EXT]JEA's 2030 Generation Mix

When: Friday, August 30, 2019 8:30 AM-9:00 AM (UTC-05:00) Eastern Time (US & Canada).

Where: [Conf Rm - T16 NorthWest]

Florida has a very broad Public Records Law. Virtually all written communications to or from State and Local Officials and
employees are public records available to the public and media upon request. Any email sent to or from JEA’s system
may be considered a public record and subject to disclosure under Florida’s Public Records Laws. Any information
deemed confidential and exempt from Florida’s Public Records Laws should be clearly marked. Under Florida law, e-mail
addresses are public records. If you do not want your e-mail address released in response to a public-records request, do
not send electronic mail to this entity. Instead, contact JEA by phone or in writing.

+ +

This email is confidential and may be privileged. If you have received it

in error, please notify us immediately and then delete it. Please do not

copy it, disclose its contents or use it for any purpose.

+ +




Preliminary Results — Subject to Change

JEA Electric System
Integrated Resource Plan (IRP)

March 21, 2019



Introduction

o Brad Kushner, Executive Consultant, nFront
Consulting LLC

= Prior to nFront, Director of Electric System
Resource Planning Services offering for Black &
Veatch Management Consulting

= Provided electric system resource planning
services to JEA while with Black & Veatch since
early 2000s, including:

* 2011-2012 JEA Integrated Resource Plan

e 2004, 2009, 2014, and current Florida Energy
Efficiency Conservation Act (“FEECA”)
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IRP Process

Modeling and Reporting
Analysis

Establish Process
and Assumptions

. eCapacity Expansion ePresentations
glicpissumptions and Production *Final IRP Report
eLoad Forecast / Cost Modeling

Capacity Requirements *Resource Portfolio

*Fuel Price Projections Development

*Resource Alternatives
Specification

eScenario / Sensitivity
Definition

IRP Process

e Development of IRP is a complex process
* Intend to use base IRP expansion plan in current FEECA
process
e FEECA is undertaken every 5 years, and establishes JEA's
numeric conservation goals that are approved by the
Florida Public Service Commission
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Baseline Assumptions
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Projected Capacity Requirements
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Fuel Price Projections

Preliminary Results — JEA Electric System IRP — March 21, 2019



Supply-Side Options (following LCOE Screening — see subsequent
slides)
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Levelized Cost of Energy and Expansion Planning/Production Cost
Modeling
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LCOE - Peaking Options
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LCOE - Intermediate/Baseload Options
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Scenarios and Sensitivities
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Scenario Matrix
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Analysis — Baseline Scenario
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CPWC Components — Baseline Analysis
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Estimated Carbon Dioxide Emissions per MWh — Baseline Analysis
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Observations from Expansion Planning and Production Cost
Modeling — Baseline Analysis

o Preliminary Results of Base Case/Baseline Scenario:

= CPWC of case that includes retirement of Northside 3 (9/2025)
and new 1x1 7HA.02 combined cycle in 2025 is least cost, but
other cases are very close

e CPWC of case with continued operation of Northside 3
(9/2025) is within 1% of CPWC of least cost case

* CPWC of case with conversion of the existing simple cycle
combustion turbines at Greenland Energy Center to
combined cycle (“2x1 GEC CC Conversion”) in 2025 is ~1.3%
higher than least cost case

e CPWC of case with conversion of one of the existing simple
cycle combustion turbines at Greenland Energy Center to
combined cycle (“1x1 GEC CC Conversion”) in 2025 is ~1.9%
higher than least cost case

e CPWC of case with retirement of Northside 3 and Northside
simple cycle CTs is ~3.4% higher than least cost case
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Analysis - Sensitivities and Scenarios
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Results of Expansion Planning and Production Cost Modeling -
Baseline Scenario/High Load Sensitivity

$11,063 $11,051
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Results of Expansion Planning and Production Cost Modeling —
Baseline Scenario/Low Load Sensitivity
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Results of Expansion Planning and Production Cost Modeling —
Baseline Scenario/High Natural Gas Sensitivity
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Results of Expansion Planning and Production Cost Modeling —
Baseline Scenario/Low Natural Gas Sensitivity
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Results of Expansion Planning and Production Cost Modeling — Load
Erosion Scenario
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Results of Expansion Planning and Production Cost Modeling -
Increased Electrification Scenario
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Results of Expansion Planning and Production Cost Modeling —
Green Economy Scenario
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Observations and Next Steps
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Overall Observations from Expansion Planning and Production Cost
Modeling

o Ingeneral, CPWCs of expansion plans are close to one another

= When comparing plans including continued operation of Northside 3,
retirement of Northside 3 (9/2025), and GEC combined cycle conversion:

e Comparison of CPWCs within each scenario/sensitivity are within ~ 1%
to 3% of one another

* CPWoCs are often less than 1% different between expansion plans

e Plans with retirement of Northside 3 (9/2025) and new combined cycle
in 2025 are generally lowest in CPWC; differentials in CPWC are small

o Other considerations beyond CPWC related to Northside 3 retirement and
construction of new combined cycle:

= Condition Assessment

= Regulations beyond 316(b)
= Reliability

= Safety

= Capital Investment

= Efficiency

= QOperational Flexibility

26
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Next Steps

o Finalize IRP
o Northside 3 retirement decision

o If move forward with combined cycle (i.e. GEC 1x1
combined cycle or 2x1 combined cycle conversion or
new combined cycle):

= Consider issuing Request for Proposals (RFP) to
compare to selected alternative (i.e. GEC CC
conversion or new 1x1 combined cycle)

= New or expansion of existing power plant with 75
MW or more of steam capacity falls under PPSA
(see next slide)

= Other environmental permitting required

Preliminary Results — JEA Electric System IRP — March 21, 2019
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PPSA Considerations

o Statutory Criteria and Relevant Considerations:
= Need for electric system reliability and integrity

* How does addition of proposed unit help to improve reliability and
integrity — for example, can transmission system benefits be
guantified

= Need for adequate electricity at a reasonable cost

* Isthere a “need” for the proposed unit — for example, to maintain
reserve margin

= Need for fuel diversity and supply reliability
* Would need to demonstrate reliable supply of fuel for proposed
unit
= Whether the proposed plant is the most cost-effective alternative
available

e Consider power supply request for proposals (RFP) to demonstrate
cost-effectiveness

= Whether renewable energy sources and technologies, as well as
conservation measures, are utilized to the extent reasonably available

= Consideration of the conservation measures taken by or reasonably
available to the applicant or its members which might mitigate the need
for the proposed plant
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Reference Material
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Levelized Cost of Energy and Expansion Planning/Production Cost
Modeling
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Levelized Cost of Energy (LCOE)

o The LCOE analysis was developed based on the estimated
cost and performance characteristics for the various
alternatives

o LCOE provides a single, levelized cost per MWh (or kWh)
lifecycle operating cost estimate for each of the supply-
side options

o The LCOE analysis was performed at various assumed
levels of annual operation (i.e. capacity factor, or amount
of energy generated each year) for each supply-side
option

o The LCOE analysis considered (as appropriate for each
supply-side option) capital costs, operating costs, and fuel
costs and expressed the total annual cost and
corresponding energy generation on a nominal (current
year) and present value basis
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Levelized Cost of Energy (LCOE)

o The cumulative present value costs were then divided by
the sum of the annual present worth factors to calculate
the lifecycle levelized cost of energy for each option

o Such an approach is widely used in comparing the
relative economics of various supply-side options to
determine if one (or more) option may be consistently
more costly than the others across a range of possible
capacity factors, allowing an initial list of supply-side
options to be reduced to a smaller number to be
considered in subsequent evaluations
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Expansion Planning and Production Cost Modeling

o Expansion planning and production cost modeling
was performed to evaluate various resource plans
under numerous sensitivities/scenarios

o Used Strategist™ and ProMod™, industry-accepted
expansion planning and production cost models licensed
by ABB (formerly Ventyx)

o Analyzed cumulative present worth costs (CPWCs), which
represent the present value of JEA's system costs over the
study period, including variable and fixed O&M costs,
capital costs for new unit additions, costs for nuclear and
solar purchases, fuel costs, and CO2 emissions costs (for
evaluations in which emissions of CO2 are assumed to be
regulated)

o Results are presented in subsequent slides
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Scenarios and Sensitivities
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Scenarios and Sensitivities

o Baseline Scenario:
= Retirement of Northside 3 in 9/2025
= No carbon dioxide emissions regulations
= No clean energy/renewable energy standards

= Baseline load forecast, fuel price projections, capital costs for new
construction

o Considerations and Sensitivities under Baseline Scenario:

= No Northside 3 retirement (analyzed for all sensitivities)
Retirement of Northside simple cycles (analyzed for all sensitivities)
High and low load sensitivities
Natural gas price sensitivities
o Additional Scenarios:

= Load Erosion

= Increased Electrification

= Green Economy
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Natural Gas Price Sensitivities
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Load Sensitivities and Scenarios
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Load Sensitivities and Scenarios
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Observations and Next Steps
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Observations from Expansion Planning and Production Cost
Modeling — Sensitivity and Scenario Analyses

o High Load Sensitivity

= Least cost plan includes continued operation of Northside 3 and
new 1x1 7HA.02 combined cycle in 2025

= Plan with retirement of Northside 3 (9/2025) includes new 1x1
7HA.02 combined cycle in 2025; ~ 1% higher in CPWC than least
cost plan

= Plans with retirement of Northside 3 (9/2025) and either 1x1 GEC
CC Conversion or 2x1 GEC CC Conversion are ~ 2.7% to 2.8%
higher in CPWC than least cost plan

o Low Load Sensitivity

= Least cost plan includes retirement of Northside 3 (9/2025) and
new 1x1 7HA.02 combined cycle in 2025

= Plan with continued operation of Northside 3 is ~ 0.6% higher in
CPWC than least cost plan

= Plans with retirement of Northside 3 (9/2025) and either 1x1 GEC
CC Conversion or 2x1 GEC CC Conversion are ~ 2.0% to 2.2%
higher in CPWC than least cost plan

Preliminary Results — JEA Electric System IRP — March 21, 2019
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Observations from Expansion Planning and Production Cost
Modeling — Sensitivity and Scenario Analyses

o High Natural Gas Sensitivity

= Least cost plan includes retirement of Northside 3 (9/2025) and
new 1x1 7HA.02 combined cycle in 2025

= Plan with continued operation of Northside 3 is ~ 2.8% higher in
CPWC than least cost plan

= Plans with retirement of Northside 3 (9/2025) and either 1x1 GEC
CC Conversion or 2x1 GEC CC Conversion are ~ 1.5% to 1.9%
higher in CPWC than least cost plan
o Low Natural Gas Sensitivity

= Least cost plan includes retirement of Northside 3 (9/2025) and
new 1x1 7HA.02 combined cycle in 2025

= Plan with continued operation of Northside 3 is ~ 0.7% higher in
CPWC than least cost plan

= Plans with retirement of Northside 3 (9/2025) and either 1x1 GEC
CC Conversion or 2x1 GEC CC Conversion are ™~ 1.3% to 1.8%
higher in CPWC than least cost plan
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Observations from Expansion Planning and Production Cost
Modeling — Sensitivity and Scenario Analyses

o Load Erosion Scenario

= Least cost plan includes retirement of Northside 3 (9/2025) and
new 1x1 7HA.02 combined cycle in 2026

= Plan with continued operation of Northside 3 is ~ 1.7% higher in
CPWC than least cost plan

= Plans with retirement of Northside 3 (9/2025) and either 1x1 GEC
CC Conversion or 2x1 GEC CC Conversion are ™~ 2.1% to 3% higher
in CPWC than least cost plan

o Increased Electrification Scenario

= Least cost plan includes continued operation of Northside 3 and
new 1x1 7HA.02 combined cycle in 2025

= Plan with retirement of Northside 3 (9/2025) includes new 1x1
7HA.02 combined cycle in 2025; ~ 1% higher in CPWC than least
cost plan

= Plans with retirement of Northside 3 (9/2025) and either 1x1 GEC
CC Conversion or 2x1 GEC CC Conversion are ™~ 2.7% to 3.1%
higher in CPWC than least cost plan
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Observations from Expansion Planning and Production Cost
Modeling — Sensitivity and Scenario Analyses

o Green Economy Scenario

= Least cost plan includes continued operation of Northside 3 and
GEC 1x1 combined cycle conversion in 2025

= Plan with retirement of Northside 3 (9/2025) includes new 1x1
7HA.02 combined cycle in 2025; CPWC is essentially a “break-
even” with least cost plan

= Plans with retirement of Northside 3 (9/2025) and either 1x1 GEC
CC Conversion or 2x1 GEC CC Conversion essentially “break-even”
with least cost plan

Preliminary Results — JEA Electric System IRP — March 21, 2019
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Generation Planning Flow Chart
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