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INTRODUCTION AND QUALIFICATIONS

Please state your name, organization, and position.

My name is Tyler Fiteh. | am a Senior Associate with Synapse Energy Economics, Incorparated

{“Synapse™).
Please describe Synapse Energy Economies.

Symapse is 4 rescarch and consulting firm specializing in energy and environmental issues,
including transportation electrification, electric generation, transmission and distribution system
reliability, ratemaking and rate design, electric industry restructuring and market power, wholesale
clectricity markets, stranded costs, efficiency, renewable energy, environmental quality, and
nuclear power, Synapse’s elients nclude state consumer advocates, public utilities commission
swff, attorneys general, state energy ofTices. environmental organizations. federal fovernment

agencies, and utilities,
Summarize your work experience and educational background.

Al Synapse. 1 conduet analysis and contribute to testimony and publications that focus on variety
of issues relating  the eleciricity system, including: integrated resource planning; ratemaking and
rate design; system resilience: plant economics in organized energy markets; and electric vehicle

{EV) market lormation,

Much of my work is informed by modeling analyses of the electricity system. These may include
spreadshect- or Python-based analysis, or analysis using industry-standard electricity system
models, such as EnCompass or the National Renewable Energy Laboratory's System Advisor
Model,

Betore joining Synapse, | worked at Vote Solar. where Tled regulatory intervention on rate design,
valuation of disinbuted energy resources, and resource planning in the Southesst. In my capacity
as regulatory directorat Vote Solar, | provided expert testimony to public utilities commissions in
Virgima, North Carolina, South Carolina, and Georgin, | hold a Master of Secience from the
University of Michigan and a Bachelor of Seience in Environmental Sciences from the University

of North Carolina at Chapel Hill. 1 provide & copy of my current resume, attached as Exhibit TF-1.
On whose behalf are you testifving in this case?

I am testifying on behalf of the Sierra Club.
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Have you testified previously before the Georgia Public Service Commission?

Yes. | previously testified in Georgia Power Company's (“GPC." “Georgia Power,” or the
“*Company™) 2019 Base Rate Case, Docker # 42516,

Please provide an overview of your testimony in this proceeding.

| evaluate Georgia Power Company's 2022 Integrated Resource Plan (CIRP)” or “Plan™) o
determine whether the Company’s evaluation of available resources is aligned with industry best
practices. | also evaluate whether the resource pathway proposed by the Plan will ulamately meet
Creorgia ratepayers’ ecnergy needs as economically and relinbly as possible, To assist in my
evaluation of the Company's proposals, | present the results of a capacity expansion analysis on an

alternative resource portfolio that can meet the Company s needs more economically and reliably,
How is your testimony structured?
Section 2 briefly summarizes my findings and recommendations for the Commission.

In Section 3. [ provide a brief overview of the Company’s proposed IRP, its supporting unalyses,

and its contemplated investments.

In Seetion 4, 1 introduce the industry-standard EnCompass power system modeling software that |
used in this proceeding to conduct independent modeling, T then preseni an overview of the

maodeling approach that | applied to this analysis.

In Section 3, | summarize the results of the Synapse EnCompass independent modeling analysis
that evaluated an alternative resource portfolio to the one proposed by the Company in its IRP, |
deseribe the results of that analysis, and contrast its results with the Company's proposed IRP, |

conclude with 4 set of recommendations for the Commission based on the results of my analysis.

What documents and materials inform your evaluation of Georgia Power’s 2022 IRP?

| have reviewed the materials submitted as part of Georgia Power's 2022 IRP and the Company’s
workpapers supporting those filings. | have also reviewed Georgia Power's responses to discovery
filed by Comunussion staff, plans of peer utilities. recent relevant events and issues, and indusiry

amd research publications,
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1. FINDINGS AND RECOMMENDATIONS
Q8.  Please summarize your findings, based on your review of Georgia Power's 2022 IRP,

AS.  Based on my review of Georgia Power's IRP and my own independent analysis, 1 find the
following:

1. The resources proposed by Georgia Power in its IRP do not represent the most cost-effective
pathway for Georgia ratepavers. 1 develop an alternative scenario using the industry-standard
EnCompass electricity system model and identify a resource pathway that meets Georgia
Power ratepayers’ energy needs more cost-effectively than the Company’s IRP, while meeting
reliability requirements and avoiding incremental rigk caused by additional gas investments.
Figure | shows the Georgia Power system's total capacity over time by resource, according to

the Synapse Optimization scenario developed in this analysis.

Figure |. Synapse Optimization Capacity over Time
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2. The Synapse Optimization scenario delivers service at a lower cost compared to the resources
proposed in Georgia Powers’s proposed Plan. This resource pathway is projected to save
Georgia Power ratepayers [N o a net present revenue requirement (“NPVRR") basis
over the planning period, compared to a simulation of Georgia Power's proposed Plan. A
summary of key results of my analysis is provided below in Table I.
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Table I. Key Resuits, Georgia Power Proposal vs. Synapse Optimrixutian

Georgia Power Synapse
Proposal Optimization
NPV (2022-2041) EN $52.6
204] Emissions
54
{million tons) .
Incremental Gas
0
Investment (MW) 2
Incremental Solar
23,120
Investment (MW) fam
Incremental Storage
10,000
Investment (MW) e
QY. Please summarize your recommendations for the Commission.

A% To ensure that Georgia Power delivers affordable, reliable power for Georgia ratcpayers. |

recommend that the Commission take the following actions:

1.

Double the Company™s reénewable energy and energy storage targets and immediately
expand the Company s renewable energy and energy storage procurements, including the
development of a fum timeline for energy storuge procurement: and

Decline o authorize the Dahlberg 1, 3, and 5 power purchase agresment (“PPA"™) at this

{ime.

Further, | recommend that the Commission direct the Company to take the following actions

regarding its 2022 IRP:

[ %)

Use capacity expansion planning and economic optimization to develop the proposad
resourees on future [RPs based on industry-standard analytical methods like effective load
carrving capability (“ELCC™), as opposed to the proposed IRP's current use of AURORA
a3 a high-level and long-term planning ool only;

Consider mulliple enetgy elliciency and demand-side managemeni (DEM) cases n
resource planning;

Prepare 1o retire Plant Scherer Unit 3 and Plant McManus as early as is practicable; and
Prepare to retire the Company’s remaining coal fleet, including working to retire Plant
Scherer Units | and 2 by 2028 and using a no-regrets approach to the retirement of Plant
Bowen through the North Georgia Reliability Plan.

| provide full recommendations at the conclusion of my testimony.,
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BACKGROUND ON GEORGIA POWER RESOURCE PLANNING AND MODELING
APPROACH

Please briefly summarize the IRP proposed by the Company in this proceeding.

In pecordance with Georgia®s utility planning rules, Georgis Power s required 1o demonstrate that
its proposed investments would be the most cconomical and reliable means of meeting its
custumers’ energy needs. As a result, Georgia Power's IRP should contain studies that provide the
technical and economic details necessary for resource planning, including the analyticnl aspects

outlined below:

o Load forecasts. demand and reserve margin requirements for the 2022-2024] planning
period.

o Characterizations  of  available resources according to  economic, transmission,
environmental, and reliability requirements; and

o Use of economic planning software to develop a least-cost resource pathway for meeting

ratepayers” needs

As aresult of these analysis the Company propeses several actions for approval by the Commission,

including the following:

o Retirement dates of legacy coal and gas units. including Plant Bowen Units, Plamt Wansley,
Plant Gaston, and Plant Schever Unit 3

*  Procurement of six power purchase agreements with total capacity 2,356 megawalis
(“MW™) for existing pas-fired peneration:

» A deployment target of 6,000 MW of renewable peneration by 2035 and the extension of
several renewable development programs;

s Pilot projects for the Tall Wind demonstration project and an Integrated Hydrogen
Microgrid Pilot, and

s Adeployment target of L0 MW of siorage capacity by 2030,

What are capacity expansion models and why are they critical to resource planning?

Capacity expansion models like EnCompass use an articulated model of the energy svstem and an
economic optimization algorithm to identify the best pathway for resource deplovment, retirement
and dispatch thar meets all policy and reliability requirements at the least cost. The software allows

utility planners 1o develop economically optimal, objective determinations of the least-cost way to

Direet Testimony of Tyler Fitch Page 7



1 meet ratepayer needs. Capacity expansion models are a hallimark of integrated reseurce planning

2 processes across the country.”

3 Q12 Please describe the capacity expansion modeling included in the Company’s 2022 IRP and
4 summérize any concerns you have with its applicability to this procecding.

5 Al2,  The Company includes the Southern Company Resource Mix Study (the “Resource Mix Study™ or

f the “Study”) as a part of its 2022 IRP filing. The Resource Mix Study uses the AURORA
7 production cost model to generate high-level resource “‘roadmaps™ for the Southem Company
& system as a whole? However, | find that the Study’s assumptions and modeling configuration
g substantially compromise its ability to provide insight in this proceeding, 1 identify the following
10 concemns with the Study:
I s The Resource Mix Study treats the entire Southern Company system as o unified area. without
12 differentiating individual retil companies.’ The Resource Mix Study does not appear fo
13 differentiate lond, resourees, reserve margin requirements, or transmission capabilities between
14 the retail service territories. As n result, the Resource Mix Study’s algorithm optimizes for
|5 least-cost across the Southern Company footprint, rather than Georgia Power specifically.
I e Rather than identifying the most cost-effective resources for each individual service arcd based
17 on its unique set of resources and requirements, the Resource Mix Study uses a relatively
I8 simple method of allocating actual resources deploved across retnil companies.”® The
|9 {ompany s method of allocation across retail companies occurs outside of AURORAs cost
20 optimization, and the Company only provided Georgia Power resource allocations for one
21 sensitivity in its IRP filing,
i | »  The Resource Mix Study adds resources in abstract 300-MW “blocks,” rather than in individual
23 units. This results in resource deployments that are not implementable as modeled because of
24 mismatches between the size of resource additions projected by the Resource Mix Study and
5 the megawatt capacity of actual units. | further characterize the impact of the Study’s J00-MW
26 approach later n this testimony.

P'Mai, T, etal {2015, April), Implications of Model Structure and Detail for Utility Planning: Scenario Case Studies
using the Resource Planning Tool, National Renewable Evergy Laboratory. Retrieved at:
https: wewow, anel govidoos/ By 1 5astifG3972 pdf.
< IRFP Mamn Doewment, p. 10-63,
: Company Respopse to STF-JKA Data Request 2-14,
fhied
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s Investments proposed by the Company are “fixed” inputs in the Resource Mix Study, rather

than selected by the Stdy as the most cost-effective set of resourees.” While some resources

should be “fixed™ to reflect the reality of construction timelines, “fixing™ resources further out

in the IRP"s planning period limits the Study’s ability to select economically optimal resources

or validate proposals made in the IRPs.

Combined. these issues render the Resource Mix Stady’s results too vague to provide insight into

the Company’s future resource planning and severely limit the Study’s analytical value for

validating the proposals made in the Company s IRP.

Q13. Do you have any recommendations to the Commission as a resalt of your review of the
Company’s Plan and cconomic analysis?

Al3. The Company should use capacity expansion modeling in future proceedings that (a) 1s

appropriately scoped and maximizes cost-¢ffectiveness for Georgia Power, specifically; (b) uses

actual generation units as the unit of allocation rather than abstract capacity “blocks,” and (c) 15

used as an input into the Company’s proposals, rather than as a long-term analysis that sssumes

that investments are accepted as proposed. | conducted capacity expansion modeling. described in

the following sections. thal implements this approach,

V. OVERVIEW OF SYNAPSE'S MODELING APPROACH

14,  Please introduce the modeling software you vsed to conduct energy system analysis for the
purposés of vour testimony.

Al4, | and my tcam at Synapse used the EnCompass software, which is developed by Georgia-based

Anchor Power Selutions, EnCompass is an integrated power system analysis tool that enables

capacity planning and operations analysis at multiple spatial and temporal time scales. As a power

system planning tool, EnCompass can handle a broad array of analyses. including:

0

L¥

o

o

Hourly or sub-hourly production cost modeling, unit commitment, and economic dispaich,
Market simulation and risk analysis, including stochastic and Monte Carlo approaches,
Long-term integrated resource planning, including capacity expansion modeling: and
Market forecasting for energy prices, ancillary services, capacity and reserves, and

environmental program compliance,

* Gieorgiz Power 2002 Tntegrated Resowrce Plan Technical Appendix (*IRP Technical Appendix™) Volume 1,
Southern Company Resource Mix Study, p. 6.
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Synapse wtilizes the EnCompass National Database, which is created and managed by Horizons

Energy, as the starting point for our analysis. This database provides a comprehensive set of model

inputs that Horizons Encrgy benchmarks against historical data across the United States.

Q15  Is EnCompass a widely adopted tool in the electric utility industry?

AlS.  Yes, Synapsc was an carly adopter of the EnCompass tool, and over the past few years several

utilitics have adopted the tool for their own resource planning processes, Here are a few examples

of large utilities adopting EnCompass as their primary resource planning tool:”

i

A, Synapse Calibrated the EnCompass anal

The Michigan Public Service Commission directed DTE Encrgy 1o convene stakeholders
for a two-day technical conference fo identify, evaluate, and select new IRP modeling
software, DTE Energy eventually chose EnCompass, citing its transparency. analytical
capability. and usability.

Minnesota investor-owned utilitics conducted an open model evaluation process to seleet
IRP modeling software in 2018, and all four chese EnCompass as their modeling software
of choice.

Duke Enecrgy Carolinas and Duke Energy Progress announced their transition to
EnCompass in their 2020 Integrated Resource Plan filings.

Xeel Eoergy uses the wol geross its utilities in Minoesota, Colorado, New Mexico and
Texas:

Public Utility Company of New Mexico (PNM) transitioned to EnCompass several years

ag0.

Q16. How is the EnCompass analysis organiced?

Al6, My EnCompass analysis compares two seenirios:

Q

Georgla Power Proposal: The first scenario fixes all Georgia Power resowrce additions
through 2041 as proposed in the Company ‘s IRP.and the Southern Company Resourge Mix
Study.” I also use operational and cost inpuis directly from the Company's IRP. This
scenario effectively “simulates™ the Georgin Power [RP proposal. so that an apples-to-

apples comparizon ean be nude.

‘_' See Anchor Power website: anchor-power,com
" Georgly Power IRP Technical Appendix Volume | — Southern Company Resource Mix Study,

Dircet Testimony of Tyler Fitch Page 10
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Synapse Optimizarion: In this scenario, | allowed the model’s economic optimization
algorithm to dynamically select future resource additions and economically retire existing
resturces 10 genelate a least-cost resource portfolio that meets all reliability requirements,
| alzo revised or updated several of the inputs from the Georgia Power Proposal scenario
specifically to restrict incremental gas additions, deploy additional cost-effective encrgy
efficiency, and update renewable resource cost and operational assumptions. | deseribe the

model tevisions used in the Symapse Opeimization scenario in detail later in this section,

I designed the Georgia Power Proposal scenario to mimic the actial decisions proposed by the

Company in its 2022 IRP. The results of this scenario provide a cost, deployment, and emissions

baseline: from which 1 could compare results from alernative scenarios. In the Symapse

Ciptintization seenario, by contrast, | allowed the model to select an economieally optimal outcome

using an updated set of input asswnptions.

Q17.  Please detail the input assumptions used in the Synapse analysis that were taken from the
Georgia Power 2022 IRP and the Resource Mix Study.

AlT. The EnCompass model integrates key inputs directly from the IRP and Resource Mix Study:

]

o

Hourly Demand Curve: linported directly from the Company’s load forecast.”
Meonthly and Aunnval Load Forecast: Imported directly from the Company's load

forecast.”

Reserve Margin Requirements: 16.25 percent summer and 26 percent  winter margin, as
defined in the Company's Reserve Margin Stody." To best imitate actual conditions, the
model also applied the (1.5 percent reserve margin reduction for 2022-2024 described in
the IRP main document. "'

Existing Resources: Imported from “Autachment A Planned and Commiticd Resources™
of the IRP Main document.* To maintain consistency between the scenarios and analysis
within the praposed IRP. both scenarios assume that Plant Voptle Units 3 and 4 come

online July 1, 2022 and April 1. 2023, respectively.

G A

" Ibid

IRP Technical Appendix Volume |, Reserve Margin Study, p, 13,
' IRP Main Document, p, 1-2,

STRP Main Document. p. A-137 — A-146.

IRP Main Document, p. A-137, n44.

Direct Testimony of Tyler Fitch Page 11
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o Available Resourges: Operational and cost assumptions are identical to the ecanomic
specifications articulated in the Southern Company Resource Mix Study. ™

o Firm Capacitv Ratings: Southern Company Incremental Capacity Equivalence (“ICE™)
factors as identified in the Resource Mix Study.”

o Solar Integration Costs: Average integration cost used in the Company’s “Ilustrative
Costs and Benefits of Utility Scale Tracking Solar in Georgia.™""

o Coal Prices: Minemouth “Moderate™ coal prices Fur—and
B oo the Southern Company Resource Mix Study,!?

Gas Prices; Natural gas cost “Moderate™ projection from the Southern Company Resource
Mix Study. '

v Carben Risk: A carbon dioxide risk case of $20/ton starting in 2025, which is the low
assumption used by Georgia Power for carbon risk in its IRP.™

o Energy Efficiency Deplovment and Costs; “Proposed” case costs, measures, and load

impacts directly from IRP DSM Program Documentation,™

Q

How did Synapse's EnCompass analysis implement the Georgia Power service territory as
an integrated part of the Southern Company System?

Georgia Power 15 part of Southern Company’s pooled dispach system. Southern Company
centrally coordinates cconomic dispatch and retail companies are effectively able o procuwe
economic non-firm energy from their Southern Company neighbors, However, cach retail company
is responsible for procuring its own firm capacity to meet reserve margin requirements.”' To ensure
that existing resources could meet all capacity requiremems of Georgia Power’s load, this
EnCompass analysis does not allow any finn capacity transactions between Southern Company
retail companies, nor does it allow capacity or energy transactions between Georgia Power and

neighboring systens.

To approximate Southern Company s pooled dispatch, this analysis includes a non-firm market

purchase option for the Georgia Power system using an howly SERC-Southeast market price

" See: IRP Technical Appendix Volume 1, Southern Company Resoutce Mix Study, p. 15

% tidl

" IRP Technical Appendix Volume 3, 5 — Renewable Cost Benefit Framework, 3 - 2022 TS IRP Solar Analysis

UT.

" IRP Technical Appendix Volume |, Southerm Company Resource Mix Study, p. 10-11
* bt p 9
' TRP Main Document; p, 7-40.

T IRP Technical Appendix Volume 2 - DSM Program Documentation = 3 2022 TRP DSM Case Summary Dita
Ml
* See: IRP Main Document, Attachiment G: Summary of the System Pooling System

Direct Testimony of Tyler Fitch Page 12



Lk frbt

A

Bt =l N

L0
11

forecast generated by the Honzons National Database. This purchase option is capped at 1 gigawait
(“GW") capacity.”™ does not count toward Georgia Power firm capacity requirements, and is not
available during peak hours in cither the winter or summer seasons,

Q19.  Are there any major data inputs used in the Georgia Power Proposal scenario that were not
provided by the Company?

Al9. Yes. This apalysis sets fixed operating and maintenance (“FO&M™) and ongoing capital
expenditure costs for the Company's existing coal resources using a study conducted by the
engincering firm Sargent & Lundy for the US Encray Information Administration (“US EIA™) and
published in February 2020.™ Given the sensitivity of coal unit economics W these costs, the
symapse team felt 1t was most appropriale o use a consistent, vetted, and empincally-based
approach to projecting future costs for these umits,

Q20. What specific steps did you take to mimic the resource additions and retirements
contemplated in the Georgia Power 2022 IRP in the Georgia Power Proposal Scenario?

A20.  Resource additions implemented in the EnCompass analysis are based on those spproved in (he
Commission’s 2019 IRP Order™ and explicit proposed resources within the Company’s 2022 IRP 4
A specific list of proposed and planned resources within the Geargia Power Proposal scenario is

shown in Table 7 below.

* Transmission capacity between Southern Company retail companies was not apparent from available materials:
The Southem Contpany systemn is tréated as'a single area in the Reserve Margin Study provided in the Com puny’s
filing.

¥ Sargent & Lundy (2018, May). Generating Unit Annual Capital and Lite Extension Costs Analysis: Final Report
un Modeling Aging-Related Capital and O&M Costs. Prepared for US ElA. Retrieved at:

littps:wivw.ein gov/analysis'studies/ powerplants/generationcost/pdt/full_reportpdf,

“ Seer TRP Main Document, Chapter 3

= See: IRP Main Document, p. 1-12 - |-13,

Direet Testimony of Tyler Fitch Page 13



Table 2. Planned Resource Additions, Georgia Power Proposal

R Approved MNominal Operational
Procurement MName T sres or Capacity Year (PPA
ype Proposed? (MW) tength)
2023/2023 Ldlicy
Scale Renewable | §projects | OISl | g 970 2023
RFP
Mossy Lithium-ion 0
i Branch battery storage APt 63 il
2023/2024 Urilicy ] Utility-scale
Scale REP Meone given Bl R Approved 1,030 2024
2071-2028 ; ;
Capacity RFP Mone given Biomass Approved &0 2024
2023-2028 Harris Unle | Gas Combined-
Capacity RFP 2 Cydle Proposed 660 2024 (10 years)
1022-2028 Wansley Gas Combined-
Capacity RFP Unic. 7 Cycle Proposed 598 2024 (10 years)
Manros Gas
2022-2028
2 Units | & Combustion Proposed 309 2024 (15 years)
apaciy RFP 2 Turbine
Gas
2022-2018 Dahiberg
: Combustion Froposed 152 2025 (10 yezars)
Capacity RFP Units2 &6 Turbine
Gas
2022-2028 Dahlberg
Capacity RFP Unis 8 10 C:‘Z?hﬁnn Propesed 228 2025 (10 yzars)
ngﬂ'f::‘:g: ®d [ None given Di's::;:ted Preposed 200 2025%
MeGrau
Ford Lichium-ian
- Barrery T Fropased 265 2026
Facility
2025 Utlity Scale ; Utilicy-scale
Ra ble REP Mone given e Proposed 1,050 027
Gas
2022-2078 Dahlbarg ;
Capacity RFP | Unies |, 3.5 C?rn'bhuman Proposed 228 2028 (10 years)
urbine
2025 Utility Scale Utility-scale
Renewable Rp_| MNome gven okt Proposed 1,050 2029+
*: Operatisnal date is approximated.

Resources hiphiiphted in green are identificd as those approved in the Commission’s 2077 IRP Order,
Resowrces fghfighted in blue ore propesed In the 2022 IRP.

Unit retirement dates in the Georgia Power Proposal scenario reflect those proposed in the 2022
[RP. Planned unit retirements as proposed in the Company’s IRP* and reflected in the EnCompass
analysis are provided in Table 3 below,

= Ibid.
Direct Testimony of Tvler Fitch
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Table 3. Planned Resource Retirements, Georgia Power Proposal

Resource Nnmil:la;l Retirement
Resource Type Capacity Year
(MW)
WansteyZUmﬁ 1= Coal 933 2022
Boulevard il CT 14 2022
Wansley Unit 5A il CT 32 2022
Bowen Units |-2 Ceal 1,432 2027
Gaston Units |—4 | Steam Turbine 460 2028
Gaston A Qil CT 10 2028
Scherer Units 1-3 Coal 648 2028
Bowen Units 3—4 Coal 1,768 20358
Q21. How does the Georgia Power Proposal integrate the results of the Resource Mix Study?
A2l.  The Georgia Power Proposal scenario adapts results from the Resource Mix Study based on the

resources allocated to the Georgia Power svsiem under the mid- level gas forecast and low carbon
risk forecast (“MG0™)Y While the EnCompass analysis includes consideration of carbon risk
through Georgia Power's $20 per ton carbon price projection, the Geprgia Power Proposal
scenario uses resources allocations from “MGO™ case because it was the only scenario for which
Georgia Power-specific allocations were provided.™ The “MGO” allocations were used only to
specify the size and timing of resource deployment in the Georgia Power Proposal scenario, rather
than any costs included in the modeling analysis. The Resource Mix Study’s “MG20" scenario,
which did integrate carbon risk, _
[ISERSR TR AR R = VRS PRI N R TE = L P O =N
A R R S R R L e e LI ]

Implementimg the Resource Mix Study allocations into EnCompass analysis presented some
difficulty because the Resource Mix Study used 300-MW generic resource “blocks”™ rather than
individual units, which were then allocated across the Southern Company retail operating
companies.” For modular resources like solar and storage technologies, implementation of these
“blocks™ is relatively straightforward, but some adaptation was needed for conventional fossil

resources where naumeplate capacity for a single unit is frequently greater than 600 MW, -

f’ IRP Technical Appendix Volume | — Resource Mix Study — PD Capacity Expansion Plans.
' IRP Technical Appendix Volume 1, Southern Company Resource Mix Study, p. 16,
%

* Georgia Power Company Response to Data Request STF-JKA-2-18,

Direct Testimony of Tyler Fitch Page 15
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shows adapted resource umit counts to approximate the Resource Mix Study deployment for fossil

resources,”

Table 4.

i

N N N B

The cumulative capacity implemented in EnCompass is larger than the allocated capacity for each

ML :I'I

unit in order to ensure that resource adequacy was maintained. In each case, the capacity surplus in

EnCompass is smaller than the size of a single it of that resource type [ NGTGIGNGNGENGE

Q22. Does the EnCompass Georgia Power Proposal scenario include comsideration of the
procurement targets announced by the Company in its 2022 IRP, including 1,000 MW of
energy storage systems by 2030* and 6,000 MW of incremental renewable capacity by
203547

A22.  While renewable commitments like those of the Company perform an important function as
declarations of intended future action and signals to market actors, the announced targets alone are
not sufficient for detailed economic analysis in the context of resource Planning. Alone, the targets
represent & desired end state; the IRP provides the means by which the Company will reach that
end state. This will ultimately happen through firm plans to issue requests for proposals (“REPs™),

deploy resources, and sign onto power purchase agreements, Rather than make assumptions about

1

- See: TRP Resource Mix Study, p. 13.
* TRP Main Document, p. 11-72.
H Ihid
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A%

Q24.

Ald

how the Conpany might implement these targets, this analysis relies on what the Company has
explicitly stated it will do through the 2022 IRP and projections of the Southern Company Resource

Mix Study it sponsored alongside the Plan.

The IRP includes placeholder deployments in the 2028-2035 plan years that assume 750 MW of
solar deployment annually® those deployments are included in the Georgia Power Proposal
scenario. No specific deployments are provided for the 1L,000-MW storage goal. and theretore it is

not reflected in the Georgia Power Proposal scenatio,

Rengwable Ene

B. apse Chpiiil 5 Industry-

Madels Cost- i Efficicncy, an is Incremental Gas Capaciiy.

What is the purpose of the Synapse Oprimization scenario?

The Synapse Optimization scenario provides an improved. alternative approach to resource
planning as opposed to the Georgia Power Proposal scenario in two key ways. First. the Smapse
Optimization scenario revises several key input and assumptions, including the restriction of
additional gas capacity on the Georgia Power systemn. Second, rather than modeling a combination
of the Company’s proposed investments and purchases and the adapred results of a Southern
Company analysis, the Sywapse Optimizarion scenario allows the EnCompass economic
optitmization algorithm to select economically optimized resources for the Georgia Power system
from 2025 10 2041, Together., the adjustments in the Synapse Optimizarion scenario allows Tor fair
economic comparison between the predominantly gas-powered Georgla Power Proposal scenario
and a renewables-led, economically optimal alternative.

Please describe the economic optimization deployed in the Syrapse Optimization scenario in
greater detail,

In the Synapse Optimizarion scenario, the EnCompass model is allowed to select new sources
starting in 2025 1o allow for reasonable procurement and construction times. To allow for
economically optimal selection, proposed resource additions by the Company atter 2025, which
include the distributed and utility-scale renewable RFPs, MceGran Ford Battery Faeility and the
Dahlberg 1, 3. and 5 power purchase agreement. are not included i the Svnapse Optinrization

scenario. The economic optimization is also allowed to economically retire existing resources when

IR Main Document, p, A-145,
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doing so would be economically beneficial for the system as a whole while avoiding reliability

impacts to the transmission system as deseribed in the Company’s Unit Retirement Study.™

(25,  What assumptions are revised in the Synapse Optimization scenario?

A25,  The Syrapse Optintization scenario used the following alfernative inputs to those used in the

Georgia Power Proposal scenario;

= Load Ferecast: Included costs and energy and demand savings associated with the high

energy-efficiency case labelled ns “Aggressive™ in the Company’'s Plan.™
o Renewable Resource Cost Trajectories: Cost trajectories were taken from the National
Renewable Energy Laboratory’s Annual Technology Baseline ("NREL ATB™).* NREL

ATB’s cost projections are greater than the GPC $25 per megawatt-hour power purchase
agreement in the earlier years, but cost-effectiveness improvements yield prices slightly
below the $25 level in the later years.

o Renewable Resource Effective Load Carrving Capability: Used the results of the ELCU

Study™ conducted by ihe Company and submitted s part of its IRP in this proceeding to
determine “firm” capacity for renewable and battery storage resources.™

Gas Hesourees: Incremental gas-ired units were not available as selectable resources.

(]

= Solar Integration Costs: Solar integration costs were adjusted dovwnward to $2.00/MWh"!

to account for storage penctration in the Simapse Opfimization Tuns,

A summary of inputs used between the Georgio Power Proposal scenario and the Sviapse

Optimization seenario is provided below in Table 5.

I IR Technical Appendix Volume 2. Unit Retirement Studies,

TIRP Technical Appendin Volume 2, DSM Program Docomentation — 3 — 2022 IRP DEM Case Summary Data
M.

* Gae: Mational Repewable Enerpy Laboratory (“NREL™) Annual Technology Baseline (“ATB™) 2021,
bittps:fath.nrel. govieleciriclty 202 Hindex,

# Georgin Power TRP Technical Appendix Volume | — Swdy of Renewable Capacity Values Using the ELCC
Methodology in the Southern Company System (“ELCC Study™).

“RP Technical Appendix Volume 1, ELCC Study, Table V-1,

1 The $2.00 per megawatt-hour value is o conservative ndaplation of the rasults of Portfolio 3 of the Renewable
Integration study, |t slightly under-estimates costs for solar resoueces below 5,000 MW of aggregate deployiment and
shightly over-estimmtes costs for solar resources above 5000 MW of ageregate deployment,
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Table 5. Key Input Summary, Georgia Power Proposal and Synapse Optimization

Scenario Georgia Power Proposal Synapse Optimization
GPC IRP Load Forecast with
Load Forecast GPC IRP Load Forecast “Aggressive" EE/DSM®
& GPC |IRP Default: 1 6.25% summer, GPC IRP Defult | 6.25% summer,
rve Macgin 26% wincer 26% wintar
Southern Resource Mix Study
lar PP MREL ATB 202] Advanced
So A Costs ($25/MWh)

Storage Costs Southern Resource Mix Study MNREL ATB 2021 Advanced
5:" T;:: GPC Incremental Capacity GPC Effective Load Carrying
o Equivalence ("ICE" Capability ("ELCC™)

Solar Integration | o — e wabie Integration Study, | 4 4 eed from GPC Renewable
Costs horiialio &M e integration Study, Portfolio 3 (BESS)
($3.36/MWhH)* '
GPC IRP and Southern Resource
i imized 2025-2041
New Resources Mix Study Econcmically Optimize
Resource GPC IRP Proposed Ratirement Economically optimized within
Retirements Dates transmission constraints
NonGoar b Mon-firm SeCo import MNan-firm SoCo import
resources
Incremental Gas? Tes Mo
Mew-Build Gas Costs Resource Mix Seudy Mot applicable

Q26. Please expand on the Synapse Optimization scenario’s revisions to the Georgia Power load
forecast.
A26.  In the Synapse Optimization scenario, T assumed that the Company and its ratepayers achieve a

high penetration of energy efficiency and demand-side management (“EE/DSM"™) across several
measures in the residential. commercial, and industrial sectors, as contemplated m the IRP's
“Aggressive” case. The EnCompass analysis included incremental load impact, incremental
reduction of peak demand, and incremental costs of pursuing additional energy efficiency as
provided by the Company in the Technical Appendices to its IRP,* The Company’s calculations
show that the “Aggressive™ case yields Total Resource Costs benefits in every vear, with 10-year
NPV benefits greater than twice that of the “Proposed” case.** In the context of resource planning.

* The Synapse Optimization load forecast assumes that incremantal EE/DSM reductions persist but do nat continue
1o accumulaic after the end of the “Aggressive™ seenario in 2034, Incremental costs and incremental demand reduction
are held constant across seenarios 2035-2041,

' The Company uses $3.36/MWh as a simplifying assumption for integration costs in its “Ilustrative Costs and
Benefits of Uulity Scale Tracking Solar Generation in Georgia,” provided in IRP Technical Appendix Volume 2 —
Renewable Cost Benafit Framework.

j:;lz Technical Appendix Volume 2 - 1 DSM Program Documentation,

e [
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this metric indicutes that the “Aggressive™ EE/DSM case provides greater long-term net benefits to
the system as a whole. This update expands energy efficiency investment, consistent with least-
cost planning principles, and trades shori-term costs in the model for long-term reductions in total

energy and seasonal peak demand requirements.
How were winter demand reductions from EE/DSM estimated in the EnCompass analysis?

DSM Program Documentation that the Company provided in the IRP Technical Appendix Volume
2 did not appear 1o include potential demand savimgs for the identified energy efficiency cases
specifie to the winter season.® Given the Georgia Power system's specific characleristics—a
seasonal resource adequacy regime with a high reserve margin in the winter months and low “firm"”
wititer capacity values for solar resources—estimating winter demand reduction allows EEDSM
1o play the critical role of meeting winter peak requirements and aveoiding costly over-butlding of

supply-side resources.

To estimate winter demand reductions for this analysis, | used findings from 4 nation-wide study
of energy efficiency potential by experts ai the Lawrence Berkeley National laboratory published
in the academic journal Jowle in August 20217 That swdy found that a balanced approach to
EE/DSM in the Southeast would save roughly 8 MW of winter demand for every 10 MW of
summer demand reduction in the commercial and industrial sector, nnd 6 MW of winter demand
reduction for every 10 megawatts of MW demand reduction for the residential sector.™ The
Synapse teamn upplied these winter-summer ratios o the Company’s existing demund reduction
figures to estimate winter demand reduction. Annual encrgy savings were assumed to evenly spread

across the entire year, weighting each month by energy use.
Please expand on the Synapse Optimization scenario’s renewable resource cost trajectories.

The Synapse Optimization scenario used cost projections. from the Nutional Renewable Energy
Laboratory’s 2021 Annual Technology Baseline (“NREL ATB") [or utility-scale selar and 4- and
8-hour battery storage candidate resources. The NREL ATB is an industry-standard benchmark for

T

7 Langevin, 1. et al. (2021, Augusty. US buildiog energy efficiency and flexibility as an electrie grid resource. Joule,

Retrieved at https:/fwww.seiencedirect.com/sciencefarticle/pii/ 52542435 121002907.

¥ Langevin et al., p. 10, Fig 4,
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technology cost projections that is regularly cited by grid planners and regulators” as well as

utilities.™

I selected the “Advanced” trajectory for wind, solar, and storage resources in the Synapse
Optimization Scenario. In particular, the NREL ATB Advanced series best fits the low-cost solar
energy already achieved in Georgia. Figure 2 shows the trajectory of NREL ATB cost projections
versus the Company’s static $25 per megawatt-hour power purchase agreement cost projection.”
The Synapse Optimization scenarioc uses NREL ATB Advanced cost projections for Class 5 solar
resources 1o set year-one PPA costs for solar resources, which increase at inflation over the term of

the PPA.

Figure 2. Levelized Cost of Solar Energy, Georgia Power PPA vs. 2021 NREL ATB
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* See: Mideonlinent Independent System Operator (April 27, 2020), “MISO Futures Whitepapers, MTEP21."
htl:p!z:Hcdn.misuenergr.nrgflﬂﬂﬂﬂ-#ﬂ%ztlhimmPunncs'?’ﬂﬂ-ilcm%lﬂﬂl’h%lﬂ Futures®e20Whiie%e20Paperd436
36.pdf; and South Carolina Public Service Commission (December 23, 2020}, Order Rejecting Dominion”s
Integrated Resource Plan. Docket No. 2019-226-F. Retrieved at-

hitps:/dms, pse.se.goviAttachments/Order/ad b5 9443 «£545-43hd-9133:a846h 7602030,

* See: Duke Energy (March 22, 2020), Carolings Carbon Plan Stakeholder Meeling 3: Retrieved at:
htrpsszdesitumrupmd-cd.azmedg:.ncﬂ_fmudiufpdfsmur-cnmpany.’r.miinna—cnrbnn-pimrmeeﬂng-.?-mting—
materials pdfis=cndrev=dTcdedfRed 6041560503 66 1e | efSSh: and

Xeel Energy. 2020-2034 Upper Midwest Integrated Resource Plan. Retrieved at:
htrps:.fr'\urw.xcalencrg}r.:umfmm:ﬁlesfxe»rc‘smnsi-.re.‘E‘cmpnnyfﬂm:Mﬂ«&%ﬂﬂﬁ:gu!atiunsf!‘he—ﬂeyuun:ﬂ-l’_lan—
No-Appendices.pdr,

UIRP Technical Appendix, Volume | — Southern Company Resource Mix Swudy, p. 14.

Direct Testimony of Tyler Fitch Page 21




11
12

13
4

11
17
I8
19

20

While the pace of cost declines has slowed somewhat for utility-seale solar in the last several vears.
cost declines are still outpacing the pace of inflation. The most recent Lazard analvsis caleulates
utility-scale solar’s cost decline as, on average. 8§ percent per vesr over the past 5 vears. ™ ln 2020,
a significant portion of the cost of utility-scale solar still came from “soft.” non-hardware or labor
costs;” NREL experts projected that continued cost deelines will come in part from installation
efficiencies.™ which are often a product of learning-by-doing. Georgia Power’s projected 6,000
MW of additional renewables will continue to provide opportunities to achieve learning-by-duing
cost declines. Figure 2 shows that the NREL ATB projection expects solar prices 1o continue ¢ost
declines through 2030, and then to continue declining in cost at a pace shower than inflation through

the end of the planning period.

Q29. Do you have any projections about the impact of the US Commerce Department's recent
launch of an investigation into solar panel production in four Southeast Asian countries?™

A29. The US, Department of Commeree's decision is causing short-lerm uncertainty in the solar
industry and delayed projects acrass the country, but at this time the investization appears unlikely
to rudically shift the trajectory of solar deployment in the United States. Tariffs on solar technology
imports have been a feature of the industry since 2012, with meaningful but marginal impacts on
aggregate solar deployment, The impacts on existing project timelines seen in March-April 2022
can best be atributed to the risk and uncerainty around retroactive application of any potemtial
tarifts, Ultimately, financial analyst firm Raymond James “does nor anticipate an adverse outcame™
t the solar industry [emphasis original].* and Southern Company anticipates a delay, rather than

a reduction, in its current solar development pipeline.”” An industry brief produced by Raymond

** Lazard (2022). Levelized Costof Energy, Lovelized Cost of Storage, Levelized Cost of | Iydrogen 2022, Rejrieved
at: hitps:/iwww dazard.com/perspective/levelized-cost-of-energy-levelized-cost-of-storage-and-levelized-vost-of-
hvdrogen/.

% Feldman, . et al, {2020), U.S, Solur Photovoltaic systemn and Encrgy Storage Cost Benchmark: Q1 2020, NREL,
Retrieved at btips:Swwonrel govidoes 2 osti 77324 pdf.

“ WREL (2021). Annual Technology Baseline: The 2021 Electricity Update. Retrieved at

hitps:/www.nrel govidocs 2 | osti/RO00S pdf.

¥ Ciheorghiu, 1, (2022, March). Commerce Depanment kicks oft' 1-year solar taafT investigation on panels impored
from Southeast Asia, Lvifin-Dive. Retrieved at; hips:/seia.org sites/default files 2022-
03/CommerceAunmBecisionpdf,

* Raymond James (2022, April), Energy Stat: As LS. Commerce Dept. Debates Yer Another Solar Tariff, We Are
Renunded That Prolectionism Has 2 Price, Retrieved or

hitps:raymondjames. luematrix. comiselside/ Ema ilDocViewerTencrypt=661 eefbh-0694-40c-%c26-

(D90 {0h 11927 &mime=pndf,

 Gaul, 1. (2022, April), Southern Sees Solar Project Delays Caused by US. Tariff Probe. Bfoombere. Retrieved ar
hupr..-:'hm-w_hirnumb-:rg,n:nnv'neu-'w'aﬁicles.-’lt\‘lz-u-l-::sr's-.mu-wmv:::csna;uLaL'-r:nm;cn—d:!n}'s-musod-hyau-:;-mn'1'f'—
probe.
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James on the US Commerce Department's investigation is provided with this testimony as Exhibit
TF-2.

In any case, the Sviapse Qprinization scenario's earliest vear For economically selecting new-bulld
mrajects is 2025, at which time the utility-scale solar industry will have more certainty. Further, the
relative premium between the NREL ATB 2021 solar forecast and the Companv's $25-per-
megawati-hour PPA assumption in the vears 20235-2028 effectively internalize any shori-term price

shocks compared to the Georgia Power Proposal seenario.

Q30.  Expand on your use of Georgia Power’s caleulated effective load carrving capability instead
of Georgia Power’s incremental capacity equivalence (“ICE”).

A0, Effective load carrying capability and incremental capacity equivalence are both methods of
determining the ability for any given resource o contribute 1o meeting a system's capacity needs.
These are mest often used for energy-limited or variable resources such as battery stornge, solar,
or wind resources, although some methedologies can be used with convendonal, dispatchable
resources as well. Both methods use a probabilistic model to identify the impact to rehability caused
by the addition of a single reference amount of & piven resource: ICE compares cach resource
against a hypothetical combustion turbine, while ELCC adds the reference resource and the
removes hypothetical firm capacity until the system retums to its original reliability level.
Especially for renewable and energy-limited vesources, a resource’s marginal *firmness’ can also

vary by how much of that resource is already on the system.

Historically, Georgia Power has used the ICE method, although the ELCC method is widely
recognized as the more common method for determining firm capacity,™ Crucially, ELCC
methodologies such as the one conducted in Georgia Power’s ELCC Study are able o captue
mteractions between variable and energy-limited resources.™ As modern energy systems intégrate
more of these resources, capturing these interaction effects will be erucial to understanding the
system’s resource adequacy. A white paper by Energy & Environmental Economics further

describing the ELCC methodology is attached (o this testimony as Exhibit TF-3,

Pursuant to an agreement with Commission Staff, the Company conducted an ELCC Study as a

part of its 2022 IRP but it declined to use the results of the more commen firm capacity

¥ See: EThree (2020) Capacity and Reliabilite Plaming fn the Era of Decarbonization (Retrieved at:
hittps:/fwww.ethree com/wp-content upload s 2020008/F 3-Practical- Application-of-ELCC.pdf): and IRP Technical
Appendix, Veolume | — ELOC Study. p. 5.

" EThree. p. 5.

“IRP Technical Appendix, Yolume 1 — ELCC Sty
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acereditation method in its planming analyses. A comparison of the outcomes of the Company’'s

ICE and ELCC studhes is pravided below in B

Table 6.
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The Svnapse Optimization scenario uses the results of the more ELCC methodology because it is
more commonly used and captures critical portfolio effects of a high-renewables, high-siorage
sysiem.

Please expand on the Synapse Optimization scenario’s decision to exclude incremental gas
units from the pool of available resources 2025-2041.

Incremental gas resources carry substantial volatility and risk. The recent conflict in Ukraine and
ensuing instability of global gas markets underscores the risks today, as well as the potential for
future shocks and stresses. Fuel price risks are asymmetrically bome by ratepayers because of the
“pass-through” nature of fuel costs, and in the interest of pursuing a balanced approach to resource
planning the Svaapse Optimization scenario was designed to minimize those risks. Effectively, the
Svnapse Cotimization scenario provides a wviable alternative to the Georgia Power FProposal
seenario that does not include the snme exacerbation of fuel cost risks caused by incremental

Inveslment 1n gas assets.

1 Spg! IR Techoieal Appendix, Voluwe | — ELCC Study, Table 1%-1 and workpapers: amd Company Response Lo
STF-JEA Data Request 2-4,
S TR Techmeal Appendix Vohome | — Resource Mix Study.
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(33, How does EnCompass ensure simulated power systems maintain resource adequacy and
reliabilicy?

A33.  EnCompass models load on a chronological, bourly hasis, and enforces a capacity reserve margin
requirement where firm capacity must meet Georgia Power’s reserve margin in the summer and
winter seasons for all years, 2022-2041. For all periods in both scenarios, the modeled power

system does not violale capacity reserve requirements and serves [00 percent of load.

LIS Eneray Information Administation (LS EIA™), (2020, Febmary ). Capital Cost and Performance
Characteristic Estimates for Utility Scale Electric Power Generating Technologies. Table 2, Column 15, Retvieved
al; https:/Awwwetieovianalvsis st dies/powerplants/capitalcost/pdficapital cost AEO2020.pdf
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V. ENCOMPASS AN S SHOWS THAT OPTI1 T
X COST-EFFECTIVE _THAN THE GEORGIA WER
PROPOSAL SCENARIO

Q34. Please summarize the resources selected by the Synapse Optimization scenario.

A34,  Total installed capacity over time for the Synapse Optimization scenario is shown below in Figure
4. The Synapse Optimization scenario economically selects just over 9 GW of photovoltaic (PV)
solar power through 2031, which increases gradually to more than 23 GW of new solar power by
2041 to bring the system’s total solar capacity to over 27 GW. This substantial build-out of solar
energy is supported by an expansion of battery storage, which reaches about 3 GW of mostly 4-
hour storage by 2031 and climbs to more than 10 GW of a combination of 4-hour and 8-hour storage
by 204] (4- and 8-hour storage are both represented as front-of-meter or “FTM" storage in Figure

4). The system also economically selected a single 150-MW onshare wind project in 2029,

Figure 4. Synapse Optimization Capacity over Time, 2022-2041
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‘While these solar deployment numbers are large relative to the level of solar PV currently deployed
mn Georgia, they are aligned with national trends. As of March 2022, ERCOT reported that it
expects 1o add 15 GW of new solar development between 2022 and 2023 alone. reaching almost
40 GW of'total solar deployment by 2025." S&P Global Market Intelligence projected in late 2021

* ERCOT Capacity Changes by Fuel Type — March 2022, Retrieved at: hitps://www.ercot.com/gridinfo/resource.
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that 44 GW of solar would be deployed im the United States in 2022 alone.™ While short-term
supply chain concerns described above have affected that projection, it is still a strong signal of the
continued aceeleration in solar deployment. Deployment of solar and storage in the second half of
the plunning period is broadly consistent with the assumption of the Company’s Unit Retirement
Study, which assumes afier the expiration of the gas PPAs proposed in this IRP that the default

enicrgy and capacity resource will be solar plus storage,™

(035.  How did existing fossil resources perform in the Synapse Oprimization scenario?

A35,  Inthe §ymapse Optimization scenario. the EnCompass model retires several existing coal- and gas-
fired units before their proposed retirement dates (an “economic™ retirement). Table 7, below,

shows cach resource economically retired with the Synapse Optimization scenario.

Table 7. Economic Reﬁrements,_synnpse Optimization Scenario

Year MName Resource Type Capacity (MW)
2022 McManus Units 3A and 4A Gas Turbine 110
2023 McManus Unic 45 Gas Turbine )
2024 Scherer Unic 3 Coal 504
2024 McManus Units 38 and 4C Gas Turbine 110
2015 McManus Unic 4D Gas Turbine 55
2027 McManus Unit 4E Gas Turbine 55

Based on the retirements identified by the Svnapye Optimization scenario, the Plant McManus oil-
fired combustion turbines are simply not the leasi-cost resources available for serving the capacily
and energy value they deliver. Although the Company’s IRP identifies 2030 retirement dates for
most of the MeManus units, earlier retivement dates for some or all of these units would save money

for Georgia ratepayers.

Georgia Power's Unit Betirement Study identifies “Projected Earliest Transmission Retivement
Dates™" for several legacy units to represent the carliest possible year that the unit could be retired
without causing transmission or relishility issues. Although the Unit Retirement Study does not
provide a substantive justification for the selection of these years, the Symapse Clpfimization

scenario adopts these “Barliest Retirement Dates™ as a conservative measure to ensure that Synapse
Clptimization resulis are useful to the Commission. —

" S&P Global Intelligence (2021, October), The Big Picture: 2022 Electric, Natural Gas in Water Utilities Oulook,
Retricved at: htps:/pages macketintelligence spalobal.com/ta 565-BOO0- 100/mages The-Big-Picture-Energy-
2021.pdE

" IRT Technical Appendix Volume 2 — Georgin Power Unit Retirement Study, p. f.

R Technical Appendin YVolume 2 —LUnit Retirernent Studies, p. 9.
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But continued operation of many of the Company's aging units carries substantial economic risk.

In the Symapse Optimization scenario, each of the Bowen units accumulate over 590 million of net

losses on an energy-only basis for each year they continue to operate.

ulling insights from the results of the Symoapse

Chptimization scenario, these units are likely to continue to add unnecessary costs (o ratepaycr hills

witil they are retired and replaced.

For Plant Selierer Unit 3, where no transmission constraint has been identified. the Company should
seek to retire this unit as early as practicable. For the other legacy units for which transmission and
reliability issues have been identificd. the Company should produce analyses that justly these
“Barlicst Transmission Retirement Dates,” assess alternative transmission solutions and determine
whether unit retirement could be further aceelerated, In the case of Plant Bowen. the North Georgia
Reliability & Resilience Action Plan (proposed in the Company’s Plan to identify necessary
transmission projects and potential renewable replacement capacity for the Bowen units) should
seek 1o develop transmission projects and issue RFPs with the goal of retiring all four units as
expeditiously as possible. “Locking in” any of these resources for transmission and rehiability
purposes could exacerbate ratepayet costs as opposed to the shori-term potential cost of replacing
these resources and addressing any transmission issues. The Company should not move forward
with installing effluent limit guidelines (“ELG™) retrofits on Plant Bowen Units 3 and 4 until the
Company affirmatively determines via the North Georgin Resilicnee & Reliability Action Plan that
no combination of distributed resources and transmission projects is capable of addressing
reliability & transmission issucs.

What is the effect on EnCompass analysis results when these retirement consfraints are not
applied?

My EnCompass analysis also ran a Syrapse Oprimization scenario that did not apply the retirement

constaints for legacy coal units identified in the Unit Retirement Study. In that sensitivity run, the

SRP Techmical Appendix Volume 2 — Unit Retirement Studies, p. 11-16
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EnCompass optimization built additional solar and storage resources in the mid-2020s, then
economically retired two Plant Bowen units in 2024, an additional Bowen Unit in 2026, and all
units of Plant Scherer in 2025, The scenario consequentially saves an additional [l miltion on
an NPV basis through 2030 compared o the Georgia Power Proposal scenario. These results
confirm that these units are not economie, and continued relinnce on them incurs additional costs
to ratepayers. In the interests of serving ratepayers as cost-effectively as possible. the Company
should identify transmission and generation interventions to accelerate the retirement of these units

as expeditiously as possible.
Please describe the generation mix of the Symapse Optimization scenario over time.

In terms of actual generation, the Georgia Power system undergoes a significant transformation in
the Symapse Optimization scenario. In 2022, coal and gas resources provide _ of total
generation, with nuclear power providing [N and solar providing B 031 marks the
first year that solar generation outpaces coal and gas generation in the Synapse Optimization
scenario, with selar generation representing 31 percent of the mix and coal and gas representing 30
percent. By the end of the planning period, battery storage discharge compromises just over 20
percent of tolal generation plus imports and solar represents just under half of total generation.

Figure § shows the generation mix by resource of the Synapse Optimization scenario over time.

Figure 5. Synapse Optimization Generation Mix, 2022-204
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()38. How docs the generation and capacity mix differ in the Geergia Power Proposal scenario from
the Synapse Optimization scenario in ferms of generation and capacity mix?

A3%.  The scenarios yield substantially different resource deployment outcomes. For comparison, By

[ below shows nameplate ¢apacity over time for the Georgla Power Proposal scenario.

Figure 6.

T e
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Figure 7.

Table & below, compares the total incremental capacity added during the planning period for cach

of the fwo seennrios.
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Table 8. Total Incremental Resources by Scenario

Scenario Georgia Power Proposal | Synapse Optimization
2031
e :
Total NE\:mf Capacity - 9,300
Total New{ﬁb:nvrj}ge Capacity - 3,000
=k
(CO.CT, CT + SCR) (MW) B '
Torl Nev:mr Capacity - 23,120
Total New {i:o‘l:‘i;}ge Capacity - 10,000

39, Please compare the economic outcome for each of the scenarios.

A39. Im

Direct Testimony of Tyler Fitch
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Table 9, | summarize the cost, in net present value of revenue requirements (“NPVRR™) terms, for each of
the scenarios using the Company’s weighted average cost of capital as a discount rate for
consistency with other calculations of revenue requirement, | also present a few key CMissions
outputs. As a note, these costs are ealeulated to represent a portion of the Company s total revenue

requirement, bul do not represent all components of the revenue requirement that might be

calculated in a rate case.
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Table 9. Net Present Value Revenue Reguirement and Carbon Emissions by Scenario

Scenario Georgia Power Proposal Synapse Optimization
2022-2041 NPVRR ($B) == § 515
204| projected carbon
emissions (million tons) = 28
Cumulative Carbon
Emissions, 2022 — 204] == 324.3
{million tons)
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Table 9 shows that the Synapse Optimization scenario is more cost-effective over the entire planning period.

Q40.

Add).

Q41.

Adl

42,

A42.

saving ratepayers | R ov 2 net-present value basis, On an undiscounted basis, the Synapse

Oprimization sCenario incurs over [ (255 in fuel costs over the planning period.
Did vou conduct any sensitivity analysis in EnCompass to validate your results?

Yes. To validate my results, | ran a sensitivity scenario without Georgia Power's $20 carbon price
and allowed both scenarivs to re-optimize dispatch and resource deplovment. Ini that analysis, the
Synapse Oprimization scenario still saves ratepayers I million over the course of the planning
period compared to the Georgla Power Praposal scenario. This vesult confirms that solar- and
storage-led resource deployment is competitive on & pure economic basis with incremental gas
investments and represents & “no-regrets” approach wo resource planning, To ensure that differences
in renewnble cost assumptions were not driving resulbis, | also ran a Georgla Power Proposal
seenario with renewable cost assumptions from the Synapse Optimization case; while these did
cause an incremental decrense in overall costs for the Georgla Power Proposal scenario, the
Svrapse Optinization scenario remained the more cost-effective portfolio over the planning period.
Are there other factors that the Commission should consider in evaluating the Company's
plan?

Yes, There are multiple categories of economic value result from of the Company’s resource
deployment decisions that may not be captured in 2 capacity expansion modeling scenario; these

include externalities due 1o local air pollution and economic development and tax base value.

Resources also have risk profiles that can affect future economics. Additional environmental
compliance requirements on existing and potential future gas-fired resources could affect economic
performance of those units in the future, potentially causing additional cost to ratepayers due o
sunk costs in un-cconomic generation, Criven the highly modular nature of solar and batiery storage
resources and the absence of a need for fuel, renewable and battery resources are less likely to lead

o these kinds of sunk costs.

Do vou have any conclusions based on the results of the EnCompass analysis?

The Sywapee Optimization results show that, even without relying on neighboring encray systems,
& power system driven by variable, zero-fuel cost energy and backed by battery technologies that
ure commercially available today can not only meet all energy and capacity requirements, but also
provide more cost-cfiective power than conventional resource planming approaches and resources.

The Company’s IR wdentifies solar as “currently the most cost-cffective energy resource addition
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available in Georgia,™ and credible economic modeling shows costs continuing to decline.
Modeling and resource decisions should maximize rather than ¢onstrain cost-effective zero-fucl
resources, The EnCompass analysis presented here shows that this approach can deliver the same

quality of service at more affordable rates tor Georgia ratepayers.

043. Based on the results of this analysis, do you have any recommendations to the Commission
regarding the Company’s 2022 IRP?
A43. Based on the results of this EnCompass analvsis, | recommend the Comimission fake the following

aclions o continue (o cnsure economical and reliable energy for Georgia ratepoyers:

o Direct the Company to use economic optimization analysis to justify its resouree
proposals in future 1RPs, The Company's proposed IRP relies, in part, on 4 Southern-
Company-wide resource study using the AURORA economic planning software.
However, the Resource Mix Study uses the Georgia Power IRP's proposed investments as
an input to ils analysis, effectively “locking in™ these resources to any economiy
optimization analysis.™ As a resull, the AURORA results do not provide a meaningful
Justification for the proposed investments in the Plan, The Company should use capacity
expansion planning as o tool to assist in developing its proposals, rather than as a “generic
roadmap™ for hypothetical resources.” The Company should also use the more cominon
and insightful ELCC as its chosen capacity aeereditation method in future [RPs,

e Double the Company's 6,000 MW selar procurement target and direct the Company
to expand its proposed 2025 renewable RFP, The Company's solar procurement
commitments represent an important markel sienal 1o Georgia’s solar indusiry, and the
Commission should approve the Company's target as a baseline for future solar
procurement. However, in the same 2028-20335 period in which the Geargia Power
FProposal scenario procured those 6 GW of solar power, the economically optimized
Svrapse Optimizenion scenario procured 14 GW. In line with EnCompass analysis results,
the Company should double its solar target to 12,000 MW by 2035, In the short term, the
Commission should direet the Company to lift its cap on its proposed 2025 renewable RFPs
and avail itself of as much cost-effective solar ag is available in corrent and future

PrOCUrements.

" IRP Main Dacument, p. 13-90,
" IRP Technical Appendix Volume 1. Southern Company Resouree Mix Study, p. 6,
o Geargia Power Company Response to Daa Reguest STFJKA-2-18,
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s Double the Company’s 1.000 MW battery storage target and direct the Company 1o
accelerate its procurement of battery energy storage and move guickly to develop its
operational eapabilities for dispatehing storage assets. While the Company’s target of
1000 MW by 2030 represents an impertant signal 10 the storage indusiry. EnCompass
analysis shows that battery storage should play a substantially grester role on the Georgia
Power grid by the end of this decade, inereasing to 3,000 MW of storage by 2031 in the
Synapse Optimization scenario, The Commission should double the Company’s target.
then direct the Company to move from the hypothetical procurement deseribed m in the
proposed [RPF™ to concrete plans for issuing RFPs and procuring resources.

Direct the Company to consider multiple EE/DSM cases in resource planning. In the

Ll

context of resource planning, energy efficiency is a cost-effective resource that provides
both energy and capacity benefits, Expanding EE/DSM is in the best interest of Georgia
Power ratepayers as a whole.

= Decline to authorize the Dahlberg 1, 3, and 5 PPA. EnCompass analysis shows that the
2028 Dahlberg PPA is not necessary © meet the Company’s reserve margin targets, and
the Synupse Optimization seenario meets near-tenn resource needs more cost-effectively
than the Georgia Power Proposal scenario. The Commission should reject the proposed
PPA for Plant Dahlberg units 1, 3, and 5 at this time; if the Commission {inds procurement
of these resources necessary. it can re-visit combustion turbine procurement in the 2025
IRP cvele.

o Direct the Company to begin preparations to retire Plant Scherer Unit 3 and all Plant
McManus units as early as practicable. These units are not economie, and there are no
strong reliability justifications for keeping them online. The Commission should direct the
Company to prepare to retire the Plant McManus units and work with the other owners of
Plant Seherer to prepare [or the units retirement.

Direet the Company to make preparations (o retire the remaining legacy coal fleet,

o]

For units where the Company has identified o transmission or relishility constraint, the
Company should produce an analysis justifying that constraint. The Company should moke
preparations to work with other ownership stakes to prepare to retire Plant Scherer Units |
and 2 by 2028, and the Morth Georgia Relinbility & Resilience Action Plan should not
move forward with Plant Bowen Units 3 and 4°s ELG rewrofits unul the transmission

analysis and RFP confirm thut an ELG rewrefit is the best option for Georgia ratepayers.

T IRP Main Document, p. 13-94
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(344,  Does that conelude vour testimony?

Add. It does,
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