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EXECUTIVE SUMMARY

HE U.S. investor-owned electric utilities are entering a five-year capital-spending window
Tof 2025-2029, projected at approximately $1.1 trillion, nearly matching the $1.3 trillion

spent over the entire prior decade.! Capital expenditures that are determined to be prudent
and eligible for recovery generally enter the rate base, making rate-base growth one of the principal
drivers of retail electricity rates. Accurate retail electricity rate forecasting therefore requires
integrating the physical, engineering, financial, and regulatory determinants of utility investment.
Engineering and system-planning decisions governing what to build, when to build it, and how to
build it, including a power plant, a wildfire-hardening program, or a power substation for a data
center, determine the capital base. Financial and regulatory mechanisms, including allowed return
on equity, depreciation schedules, cost-recovery riders, and securitized bonds, determine how and
when that capital base is reflected in a customer’s bill and how much risk of engineering cost
overruns or forecasting errors is borne by shareholders versus ratepayers.

This document treats retail electricity rate forecasting as an integrated engineering, financial, and
regulatory modeling problem rather than as a standalone load-forecasting or financial-modeling
exercise. The revenue requirement provides the fundamental framework for translating utility costs
and investment into retail rates. A Rate Forecast Volatility and Governance Index (RFVGI) is
introduced to quantify the primary sources of retail electricity rate volatility. The index
incorporates four dimensions that capture capital program execution risk, commodity and weather
exposure, cost-recovery and regulatory mechanism design, and load-forecast uncertainty and
volumetric risk. Load-forecast uncertainty reflects both forecast methodology and the resulting
sensitivity of earnings per share.

The analysis uses different cases to examine how engineering, market, regulatory, and financial
conditions affect utility costs and retail rates, including Georgia Power’s Plant Vogtle nuclear
expansion, for which the original cost estimate was approximately $14 billion and the total project
cost subsequently increased to more than $35 billion, with regulators allowing $7.56 billion of
Georgia Power’s $10.2 billion share to be recovered through rates and requiring shareholders to
absorb the remaining $2.63 billion,” and Brazos Electric Power Cooperative’s exposure to Winter
Storm Uri, where wholesale electricity prices reached $9,000/MWh for several days,’ resulting in
significant financial losses, a subsequent bankruptcy proceeding, a mediated settlement, and the
issuance of securitized bonds for long-term customer cost recovery.* PJM’s capacity market
provides a distinct market-based source of retail rate volatility, with the clearing price increasing
from $28.92/MW-day for the 2024-2025 delivery year to $269.92/MW-day for 2025-2026, while
the Dominion zone reached $444.26/MW-day.> Over the same auction cycle, total capacity costs

! Utility Dive, “Investor-Owned Utilities Could Spend $1.1T Between 2025 and 2029: EEL” October 2025

2 Georgia Recorder, “State Regulators Pass Along $7.6B Tab to Ratepayers for Georgia Power’s Plant Vogtle,” December 2023
3 Reuters, “Brazos Electric Seeks Bankruptcy Court Ruling on Winter Storm Energy Prices,” October 202 1

4 ERCOT, “Proposed Brazos and ERCOT Bankruptcy Settlement,” November 2022

5 Utility Dive, “PJM Capacity Prices Hit Record Highs, Sending Build Signal to Generators,” July 2024
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allocated to load-serving entities increased from $2.2 billion to $14.7 billion, demonstrating how
changes in capacity market conditions can materially affect retail electricity costs independently
of utility capital investment and traditional cost-of-service recovery.

This document demonstrates that retail rate-forecasting error is determined not only by engineering
and financial assumptions but also by the regulatory and market mechanisms governing cost
recovery. Construction cost overruns that are disallowed through prudency review are borne by
shareholders through reduced earnings and pressure on earned Return on Equity (ROE), rather
than through recovery from ratepayers, and approved capital costs are incorporated into rate base
and recovered from customers over the applicable recovery period, while other eligible costs are
recovered through riders, adjustment mechanisms, or other authorized recovery structures.
Unhedged commodity price shocks can generate substantial financial losses and subsequent
securitization, whereas hedging can reduce the magnitude and volatility of costs recovered through
fuel-adjustment mechanisms. Capacity market price shocks follow a different mechanism because
market clearing prices are determined through competitive auctions and flow through to load-
serving entities without the cost-of-service recovery process applicable to utility capital
investment. The historical analysis also shows that the effective equity risk premium available to
utilities, measured as authorized return on equity less the 10-year Treasury yield, declined from
approximately 8.3 percentage points in 2021 to approximately 5.6 percentage points in 2024 as
Treasury yields increased faster than authorized ROEs. This compression has direct implications
for interpreting trends in authorized ROEs and their effect on utility financial performance.
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1. INTRODUCTION

requirement by its forecast billed sales. The inputs to that calculation, however, are driven

by engineering and operational factors, including the cost of constructing and maintaining
generation, transmission, and distribution assets, fuel and purchased power costs, and forecast
electricity consumption. A revenue requirement model can still produce an inaccurate rate forecast
if the underlying engineering inputs, such as construction schedules, load forecasts, or fuel price
assumptions, are inaccurate. Conversely, an accurate engineering estimate of costs or electricity
demand can still result in a materially different retail rate because of regulatory lag, cost
disallowances, or financing structures that affect the timing and magnitude of cost recovery.

Q retail electricity rate can be approximated by dividing a utility’s authorized revenue

This document examines the interdependency between engineering inputs and financial and
regulatory mechanisms in retail electricity rate forecasting. It integrates resource and distribution
planning, revenue-requirement modeling, rate-case strategy, and investor guidance within a
unified analytical framework and uses various case studies to illustrate how such factors interact
in practice.

The remainder of this document is organized as follows. Section 2 presents the rate-making
equation and industry-level financial data underlying retail rate calculations. Section 3 analyzes
historical trends in retail prices, authorized returns, capital expenditures, load growth, and capacity
market costs. Section 4 introduces the Rate Forecast Volatility and Governance Index (RFVGI)
scoring framework and applies it across different case studies. Section 5 analyzes the case studies
individually, compares them across cases, and highlights implications and limitations. Section 6
proposes an integrated approach to probabilistic forecasting, regulatory-recovery treatment, and
capacity-market risk. Section 7 synthesizes the findings into a unified view of the interconnected
drivers of retail rate volatility.
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2. REVENUE REQUIREMENT FRAMEWORK

2.1. Ratemaking Equation

For analytical purposes, a revenue-requirement relationship for a traditionally regulated U.S.
electric utility can be expressed as follows:

RR=(RBX1)+0&M +D+T (1)
RR

R=— 2

S )

where RR denotes the revenue requirement, RB, r, 0&M, D, and T are the rate base, allowed rate
of return, operation and maintenance expenses, depreciation expense, and taxes, respectively. In
addition, R and S represent the retail rate and forecast electricity sales (in kWh), respectively.

In general, RB represents the value of utility plant in service, net of accumulated depreciation,
subject to regulatory determination of eligible costs and applicable depreciation schedules. r
reflects the authorized return on invested capital, including the cost of debt and authorized ROE.
O&M includes fuel, purchased power, maintenance, labor, and other costs incurred to provide
electric service. D represents depreciation expenses associated with the recovery of depreciable
capital investment over the applicable service lives of utility assets. T includes all applicable
federal, state, and local tax obligations incorporated into the revenue requirement. Additionally, S
represents forecast electricity sales used to allocate the revenue requirement across customer
usage. Retail rate forecast accuracy therefore depends on the accuracy of each component of the
revenue requirement and the forecast sales denominator. RB is affected by capital investment,
asset additions, depreciation, and regulatory treatment. 0&M depend on factors including system
dispatch, fuel and purchased power requirements, commodity prices, and operating conditions. S
is affected by load growth, customer demand, weather, economic conditions, and changes in
electricity consumption patterns. Differences between forecast and actual values can materially
affect the resulting retail rate and utility earnings.

Engineering inputs primarily determine capital requirements, asset additions, system operations,
fuel and purchased power requirements, and electricity demand. On the other hand, financial and
regulatory inputs determine the allowed return, depreciation treatment, cost recovery, tax
treatment, and the timing and extent to which costs are reflected in retail rates.

2.2. Industry-Level Financial Data

Aggregate 2024 financial data for U.S. investor-owned electric utilities relevant to the revenue
requirement framework include $403 billion in total operating revenues, $2,177 billion in total
assets, and $1,423 billion in net property in service, representing the aggregate net plant base.’

6 Edison Electric Institute, “Industry Data,” August 2025
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Total operating revenues were approximately 28% of net property in service, providing an order-
of-magnitude measure of the relationship between industry operating revenues and the underlying
net utility plant base. This relationship varies with changes in capital investment, depreciation,
operating costs, authorized returns, and electricity sales.
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3. NATIONAL STATISTICAL BASELINE

3.1. Retail Price Trends and Forecast Divergence

U.S. average residential electricity prices increased from 13.72 ¢/kWh in 20217 to 15.12 ¢/kWh in
2022, an 11% annual increase and the largest increase since 2008.% Prices increased further to
approximately 16.0 ¢/kWh in 2023, followed by approximately 3.0% nominal growth in 2024.1°
The annual average residential electricity price reached 17.30 ¢/kWh in 2025. In May 2026, the
available monthly data placed the average U.S. residential electricity rate at 18.44 ¢/kWh, 6.2%
higher than May 2025.'1?2 The U.S. residential electricity prices between 2021 and 2026 are
illustrated in Figure 1.
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Figure 1. U.S. residential electricity prices between 2021 and 2026.

A 2026 retail electricity price forecast published in December 2025 projected U.S. residential
electricity prices to reach approximately 18.02 ¢/kWh in 2026."3 Actual 2025 prices were still
below this level, though the gap had closed by mid-2026. The divergence reflects the sensitivity

7 U.S. Energy Information Administration, “During 2021, U.S. Retail Electricity Prices Rose at Fastest Rate Since 2008,” March
2022

8 U.S. Energy Information Administration, “U.S. Residential Electricity Bills Increased 5% in 2022, After Adjusting for Inflation,”
May 2023

9 U.S. Energy Information Administration, “Retail Electricity Prices Closely Tracked Inflation Over the Last 10 Years,” September
2024

10 American Action Forum, “How Much Are Electricity Prices Rising - And Why?,” October 2025

! Energy Bill Lab, “May 2026 Residential Electricity Price Bill Impact,” July 2026

12 Helios Energy Global, “What Is the Average Electric Bill in California? (2026),” September 2026
13 ConsumerAffairs, “Your Electric Bill Will Probably Go Up in 2026: Here’s Why,” December 2025
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of retail electricity rates to changes in capital investment, electricity demand, commodity prices,
and other assumptions underlying forward projections. The observed increase in rates during 2021-
2025 provides a basis for evaluating forecast sensitivity to the simultaneous expansion of utility
capital programs and electricity demand.

3.2. Cost of Capital and Utility Returns

Authorized ROEs for U.S. electric utility rate cases increased from an average of 9.38% in 2021
to 9.54% in 2022, and further reached 9.60% in 2023.!'* Driven upward by the high-interest-rate
environment, the average authorized electric ROE reached 9.68% in the first half of 2024, with a
median of 9.70% over the same period. The full-year 2024 average concluded at 9.74%.'° Figure
2 presents the trends in authorized ROE, the 10-year U.S. Treasury yield, and the implied equity
risk premium for U.S. electric utilities from 2021 to 2024.

1 ‘ 1

Percentage [%]
Equity Risk Premium [%]

2021 2022 2023 2024
Year

Figure 2. Authorized ROE, 10-year U.S. Treasury yield, and implied equity risk premium for U.S.
electric utilities between 2021 and 2024.

The relationship between authorized and earned ROE provides a more direct measure of utility
financial performance. Electric utilities earned, on average, above their authorized ROE during
2016-2021, but earned ROE fell below the authorized level in 2022 and declined further in 2023.
Utilities attributed the deterioration primarily to persistent inflation and higher interest rates.'¢ The
resulting difference between earned and authorized ROE reflects the effect of regulatory lag and
the timing mismatch between incurred costs and recovery through rates.

14 J. Pollock Inc., “2023 Electric Utility Authorized ROEs,” February 2024
15 S&P Global, “Wis. Commission Staff Endorses Electric, Gas Rate Increases for Northern States,” August 2025
16 S&P Global, “Record Amount of Utility Rate Requests in 2025 Amid Affordability Concerns,” January 2026
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An additional measure of the cost-of-capital environment can be obtained by comparing authorized
ROE with the 10-year U.S. Treasury yield. Using start-of-year Treasury yields of 1.08% in 2021,
1.76% in 2022, 3.53% in 2023, and 4.06% in 2024,!7 together with official full-year average
authorized ROEs of 9.38%, 9.54%, 9.60%, and 9.74%, respectively, produces an implied equity
risk premium of 8.30 percentage points in 2021, 7.78 percentage points in 2022, 6.07 percentage
points in 2023, and 5.68 percentage points in 2024.

3.3. Capital Expenditure and Rate-Base Accretion

U.S. investor-owned electric utilities reported record capital expenditures of $178.2 billion in
2024, marking the thirteenth consecutive year of record asset-based investment.'® Annual capital
expenditures are projected to reach over $208 billion in 2025,!° representing a year-over-year
expansion of approximately 17%. Over the five-year regulatory horizon from 2025 through 2029,
cumulative capital expenditures are projected to exceed $1.1 trillion, compared with $1.3 trillion
of actual capital expenditures recorded during the previous ten-year lookback period spanning
2015-2024. Figure 3 shows the trends in annual U.S. investor-owned utility capital expenditures
from 2023 to 2025.
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Figure 3. Annual U.S. investor-owned utility capital expenditures from 2023 to 2025.

17 U.S. Board of Governors of the Federal Reserve System, “Market Yield on U.S. Treasury Securities at 10-Year Constant
Maturity, Quoted on an Investment Basis,” September 2026

18 Edison Electric Institute, “U.S. Electric Companies Projected to Invest More Than $1.1 Trillion Over the Next Five Years to
Power America’s Economic and Energy Security,” July 2025

19 Edison Electric Institute, “Electric Companies Projected to Invest Nearly $208 Billion in 2025 to Strengthen the Grid and Drive
Economic Growth,” October 2025
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Within the $178.2 billion of 2024 capital expenditures, separately reported transmission and
distribution investments of $32.6 billion and $60.2 billion imply approximately $85.4 billion of
generation and other investment. The composition of capital expenditures is also changing. New
generation increased from roughly 16% of total capital expenditures in 2021-2022 to nearly 30%
in recent cycles, reflecting the increasing contribution of load growth to utility investment
requirements.

The projected increase in capital expenditures has a direct effect on future rate base and revenue
requirements. As capital investment enters the rate base, the associated depreciation and authorized
return contribute to future revenue requirements. The scale and composition of planned investment
therefore represent material determinants of future retail electricity rates. Larger and more
concentrated capital programs also increase exposure to construction cost, schedule, and execution
risk.

3.4. Data Centers and Load Forecast Uncertainty

Of approximately 166 GW of peak load growth forecast across U.S. utilities and Regional
Transmission Organizations (RTOs) in 2025 planning documents, approximately 90 GW, or
slightly over 54%, was attributable to data centers.?’ The magnitude and concentration of data
center demand introduce substantial uncertainty into traditional load forecasts based on historical
electricity consumption, population, and economic indicators. Dominion Energy Virginia’s
contracted data center capacity increased from approximately 21.4 GW to 40.2 GW between July
and December 2024.2! During a similar period, Dominion increased its five-year capital
investment plan from $43.2 billion to $50.1 billion, an increase of approximately 16%.%>
Independent regional grid and state legislative studies separately estimated approximately $10
billion to $18 billion of costs by 2040 associated with data center demand, including hundreds of
new substations and thousands of miles of transmission projects driven by data center
interconnection.”® Utilities have consequently begun incorporating probabilistic methods into
large-load forecasting. Georgia Power’s Load Realization Model (LRM) uses Monte Carlo
simulation to assign probability-weighted outcomes to prospective large-load interconnection
projects based on factors including site selection, service provider, timing, and load magnitude.
The resulting distribution provides a P50 adjustment to the utility’s traditional regression-based
load forecast rather than relying exclusively on a single-point estimate.

The use of probabilistic load forecasts directly affects retail rate forecasting because changes in
expected electricity demand influence both revenue forecasts and the capital investment required
to serve that demand. A wider distribution of potential load outcomes therefore translates into a
wider range of potential revenue requirements, rate-base growth, and retail rates.

20 Grid Strategies LLC, “Power Demand Forecasts Revised Up for Third Year Running, Led by Data Centers,” November 2025
2! Data Centre Dynamics Ltd, “Dominion Energy Nearly Doubles Data Center Capacity Under Contract to 40GW,” February 2025
22 Reuters, “Dominion Energy’s Data Center Growth Continues to Accelerate,” February 2025

2 Loudoun Now, “JLARC Data Center Study: Unconstrained Power Demand Will Require 150% New Generation,” December
2024
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3.5. Capacity Market and Market-Based Rate Exposure

PJM’s capacity market represents a market-based source of retail electricity cost volatility that
operates differently from traditional cost-of-service ratemaking. The capacity auction establishes
forward prices for resource availability and determines the capacity costs allocated to load-serving
entities within the PJM footprint.

For the 2024-2025 delivery year, the capacity auction cleared at $28.92/MW-day in most zones.
For 2025-2026, the clearing price increased to $269.92/MW-day, over nine times the prior-year
level. The Dominion and Baltimore Gas and Electric zones reached zonal prices of $444.26/MW -
day and $466.35/MW-day, respectively.>* Total auction costs allocated to load-serving entities
increased from $2.2 billion to $14.7 billion over the same cycle. Figure 4 shows the PJM capacity
auction clearing prices by delivery year. Subsequent auctions remained at elevated levels. The
2026-2027 delivery year cleared at the Federal Energy Regulatory Commission (FERC)-approved
price cap of $329.17/MW-day,?® while the 2027-2028 and 2028-2029 delivery years cleared at
$333.44/MW-day and $325.00/MW-day, respectively. PJM estimated that, absent the negotiated
cap, the price could have reached approximately $389/MW-day. The 2027-2028 auction fell
approximately 6,517 MW below PJM’s reliability requirement. PJM attributes much of the
tightening supply-demand balance to load growth. In the Dominion zone, projected demand
growth increased from approximately 5,700 MW by 2037 in 2022 forecasts to more than 20,000
MW of data center demand over the same period in 2025 forecasts.
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Figure 4. PIM capacity auction clearing prices by delivery year.

24 PIM Inside Lines, “PJM Capacity Auction Procures Sufficient Resources to Meet RTO Reliability Requirement,” July 2024
25 Dow Jones & Company Inc., “PJM’s 2028/2029 Capacity Auction Clears at Price Cap for Third Time,” July 2026
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For retail rate forecasting, the key distinction is the underlying cost-recovery mechanism. Capacity
costs are determined through market clearing outcomes and subsequently allocated to load-serving
entities, rather than being established through utility-specific prudency review and rate-base
recovery. Changes in capacity prices can therefore affect retail rates independently of changes in
utility rate base, construction cost recovery, or securitized cost recovery.
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4. RATE FORECAST VOLATILITY AND GOVERNANCE INDEX

4.1. Definitions

The Rate Forecast Volatility and Governance Index (RFVGI) evaluates the principal technical,
market, regulatory, and load-related factors that can affect retail electricity rate forecasts. The
index uses four dimensions, each scored from 0 to 3 using standardized criteria. Aggregating these
dimensions yields a composite index value, with a maximum total possible score of 12, indicating
the highest exposure to retail rate forecast volatility and execution risk.

4.1.1. Capital Program Execution Risk

This metric quantifies the technical, structural, and schedule complexities of a utility’s capital
expenditure program, alongside the historical accuracy of its project management and cost-
estimation baselines.

Table 1 summarizes the specific evaluative criteria used to quantify capital program execution
risk. In this table, a score of 0 indicates that the capital program consists entirely of routine, long-
cycle deployment utilizing mature, commercially proven technologies. Project execution occurs
under highly predictable, stable conditions, with no material historical deviation from baseline cost
or schedule estimates. A score of 1 indicates that the capital program involves standard brownfield
expansions or routine grid upgrades with moderate technical complexity. The utility maintains a
documented track record of project delivery and cost-estimation accuracy within established and
relatively stable tolerances. A score of 2 denotes that the capital program incorporates highly
complex, non-routine infrastructure deployments, such as large-scale greenfield transmission or
advanced grid modernization, characterized by significant supply-chain, regulatory,
macroeconomic, or cost-estimation vulnerabilities. The program presents material execution or
cost-estimation risk that exceeds the conditions associated with routine capital deployment but
does not involve a demonstrated, large-scale cost or schedule overrun on the specific project under
evaluation. Finally, a score of 3 indicates that the capital program faces exceptional technical,
geological, or regulatory execution barriers. The specific project under evaluation exhibits a
documented budget or schedule overrun relative to the original regulatory approval baseline,
directly compromising short-term cost-recovery projections.

Table 1. Capital program execution risk scoring criteria

Score Criterion

0 Routine, well-established capital program with a strong cost-estimation track record.
1 Moderate complexity with an established cost-estimation track record.
2 High complexity with material execution, supply-chain, regulatory, or cost-estimation risk.

High complexity with a demonstrated, large-scale cost or schedule overrun on the specific
project examined.
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4.1.2. Commodity and Weather Exposure

This metric quantifies a utility’s structural vulnerability to fuel-supply pricing, wholesale power
market fluctuations, and severe meteorological anomalies, while assessing the efficacy of its
financial hedging and fuel-clause risk-mitigation frameworks.

Table 2 summarizes the specific evaluative criteria used to quantify commodity and weather
exposure. In this table, a score of 0 shows that volatility exposure is negligible due to extensive
physical asset integration, long-term bilateral purchased-power agreements, or comprehensive
rolling financial hedge portfolios that insulate retail rates from spot-market variance. A score of 1
indicates that the utility maintains partial hedging portfolios or relies on responsive, transparent
fuel-cost adjustment clauses that efficiently bound net exposure and stabilize cash flows against
routine commodity price cycles. A score of 2 denotes that hedging execution is limited or
constrained, creating structural exposure to volatile wholesale spot-market clearing prices or
weather-driven demand surges and supply-side constraints. Finally, a score of 3 indicates that risk-
mitigation protocols are materially absent or have failed, leaving the utility fully exposed to
extreme wholesale procurement market price volatility or catastrophic weather anomalies that
trigger severe, unamortized cost shocks.

Table 2. Commodity and weather exposure scoring criteria

Score Criterion

0 Fully hedged or vertically integrated with minimal spot-market exposure.

1 Partially hedged with a fuel-cost-adjustment or similar pass-through mechanism.
2 Limited hedging with material spot-market exposure.

3 Materially unhedged exposure to an extreme, realized price or physical event.

4.1.3. Cost-Recovery and Regulatory Mechanism Design

This metric evaluates the structural alignment between a jurisdiction’s regulatory framework and
the temporal, quantitative, and operational realities of a utility’s underlying expenses, specifically
isolating the financial friction introduced by regulatory lag and prudency determinations.

Table 3 summarizes the specific evaluative criteria used to quantify cost-recovery and regulatory
mechanism design. Accordingly, a score of 0 shows that cost recovery occurs via pre-established,
non-litigated adjustment mechanisms characterized by compressed regulatory lag and formulaic,
periodic true-up provisions that mechanically reconcile deferred balances. A score of 1 indicates
that expenditure recovery relies on traditional, backward-looking general-rate-case proceedings
featuring established regulatory precedents and standard administrative lag timelines. A score of
2 denotes that recovery is contingent upon highly contested, project-specific regulatory filings,
specialized riders, or protracted prudency reviews that introduce material cash-flow timing
mismatches and asset-disallowance risks. Finally, a score of 3 indicates that traditional cost-

A RISK-BASED FRAMEWORK FOR RETAIL ELECTRICITY RATE FORECASTING
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recovery frameworks are completely inadequate due to the unprecedented scale or non-routine
nature of the liability, requiring extraordinary statutory interventions, specialized cost
securitization, or emergency financing structures to preserve utility liquidity.

Table 3. Cost-recovery and regulatory mechanism design scoring criteria

Score Criterion

0 A mechanism with minimal lag and a clear, pre-approved recovery path.

1 A standard general-rate-case mechanism with typical multi-year lag.

2 A mechanism requiring a bespoke, contested proceeding to determine recovery.

3 A mechanism requiring an extraordinary or non-traditional financial or market-based

mechanism to establish or recover costs.

4.1.4. Load-Forecast Uncertainty and Volumetric Risk

This metric quantifies the statistical variance and structural volatility embedded within long-term
electricity demand projections, assessing the resulting downstream sensitivities of utility revenue
requirements, capital deployment, and retail rates to forecast error.

A summary of the specific evaluative criteria used to quantify load-forecast uncertainty and
volumetric risk is provided in Table 4. In this table, a score of 0 indicates that load trajectories
exhibit stable, long-term secular trends with minimal deviation from historical baselines, such that
traditional econometric and linear regression models can provide reliable point estimates. A score
of 1 indicates moderate load growth that can be adequately captured using established forecasting
methods, with forecast uncertainty remaining within conventional resource-planning ranges. A
score of 2 indicates rapid load growth that challenges baseline forecasting assumptions and
therefore requires enhanced forecasting techniques, scenario analysis, or other non-traditional
approaches to characterize potential outcomes. Finally, a score of 3 indicates that the rapid and
concentrated addition of new loads introduces material uncertainty, warranting explicit
probabilistic forecasting because traditional point forecasts do not adequately characterize the
range of potential outcomes.

Table 4. Load-forecast uncertainty and volumetric risk scoring criteria

Score Criterion

0 Stable, well-established load for which simple regression forecasting is sufficient.

1 Moderate growth with established forecasting tools.

2 Rapid growth requiring enhanced or scenario-based forecasting.

3 Rapid, lumpy, individually material load additions requiring explicit probabilistic methods.
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4.2. Case Study Selection Criteria

The selected cases provide distinct applications of the four RFVGI dimensions while allowing
each asset profile to be evaluated across the complete scoring framework. The respective case
studies represent high capital program execution risk, extreme commodity and weather exposure,
structural cost-recovery and regulatory mechanism design vulnerabilities, and unprecedented load-
forecast uncertainty driven by hyperscale industrial demand. The cases were selected based on the
availability of documented technical, financial, market, and regulatory information, alongside their
capacity to illustrate distinct structural sources of retail rate volatility.

4.3. Revenue Requirement Sensitivity

The revenue requirement framework can also be used to quantify the approximate rate impact of
incremental rate base. Table 5 presents an illustrative first-year sensitivity for $1 billion of new
rate base using a 50/50 debt-equity capital structure, a 9.70% authorized ROE, a 5.00% assumed
cost of long-term debt, a 25% composite effective tax rate for the equity-return tax gross-up, and
a 35-year straight-line depreciable asset life.

Table 5. Illustrative revenue-requirement sensitivity for $1 billion of new rate base

Component Annual Amount [USS$ Million]

Return on Equity Component 48.5
Return on Debt Component 25.0
Tax Gross-Up on Equity Return 16.2
Depreciation 28.6
Total Illustrative First-Year Revenue Requirement 118.3

This macro-level sensitivity analysis serves as a generalized cost-recovery model rather than a
firm-specific revenue requirement projection, given the widespread jurisdictional parameter
heterogeneity in capital structures, embedded debt costs, depreciation schedules, and tax
treatments across localized regulatory boundaries. Under the specified baseline financial inputs, a
$1 billion incremental rate base addition produces an annualized first-year revenue requirement of
approximately $118.3 million. When applied as a uniform benchmark across the industry’s
projected $1.1 trillion capital expenditure pipeline during the 2025-2029 cycle, this same
sensitivity yields an aggregate annual revenue requirement scaling toward $130 billion, assuming
immediate, full incorporation into utility rate bases under unadjusted capital and operational
assumptions. Ultimately, this analysis functions exclusively as a sensitivity measure and does not
constitute a forecast of actual industry-wide rate recovery or tariff adjustments.
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5. RESULTS AND DISCUSSION

5.1. Case Studies
5.1.1. Case 1: Georgia Power-Operated Plant Vogtle

The expansion of Plant Vogtle Units 3 and 4 illustrates capital program execution risk and its
impact on rate recovery. When the Georgia Public Service Commission approved construction in
2009, the total estimated project cost across all owners was approximately $14 billion, with Units
3 and 4 expected to enter service in 2016 and 2017. Unit 4 entered commercial operation in 2024,
approximately seven years later than originally projected, and total project costs exceeded $35
billion. The project also included $3.68 billion in payments to the owners by Westinghouse
Electric following its 2017 bankruptcy. Georgia Power’s share of the project cost reached
approximately $10.2 billion. Following the prudency review, the Georgia Public Service
Commission allowed $7.56 billion of this amount for recovery through rates and determined that
approximately $2.63 billion would not be recovered from ratepayers and would instead be borne
by Southern Company and its shareholders. The resulting rate impact was implemented through
multiple rate increases as the units entered service. The placement of approximately $2.1 billion
of Unit 3 construction costs into rates was associated with a bill increase of approximately 3.2%,
followed by an additional increase of approximately 6% associated with Unit 4.2° The cumulative
increase attributable to the Vogtle expansion was approximately 10% of the standard residential
bill, excluding earlier construction-period charges.

This case demonstrates the direct relationship between construction cost, regulatory treatment, rate
base, and shareholder exposure. The engineering outcome was a completed nuclear generation
asset, while the financial outcome depended on the portion of project cost determined to be
recoverable through rates.

The application of the RFVGI to this case study results in a composite score of 7 out of a maximum
possible 12, reflecting a profile with highly asymmetrical risk concentration. The capital program
execution risk dimension achieves the maximum score of 3, driven by the structural and technical
complexities of executing the first new nuclear reactor projects to enter commercial operation in
the U.S. in approximately three decades, which ultimately culminated in a realized project cost
exceeding 2.5 times the original cost estimate. Conversely, the commodity and weather exposure
dimension scores a 1, as nuclear fuel procurement and wholesale market price sensitivity were not
primary contributors to the asset’s construction-phase capital variance. The cost-recovery and
regulatory mechanism design dimension scores a 2, reflecting a prudency review in which a
substantial portion of project costs was disallowed from rate-base recovery. Finally, the load-
forecast uncertainty and volumetric risk dimension scores a 1 because the generation addition was
designed to fulfill broader, long-term system resource adequacy and base-load requirements rather
than to serve a discrete, high-variance large-load interconnection project.

26 The Atlanta Journal-Constitution, “Georgia Power Rates: Public to Pay Bulk of Plant Vogtle Costs,” December 2023
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5.1.2. Case 2: Brazos Electric Power Cooperative Impacted by Winter Storm Uri

Winter Storm Uri in February 2021 produced a simultaneous supply constraint and demand
increase across the Electric Reliability Council of Texas (ERCOT) system. Natural gas supply
constraints, generation outages, and extreme temperatures reduced available generation while
electricity demand reached extreme levels. The ERCOT wholesale electricity price reached the
regulatory maximum of $9,000/MWh and remained at that level for approximately four days.
Brazos Electric Power Cooperative incurred substantial wholesale power procurement costs as it
supplied its member distribution cooperatives during the event. ERCOT’s claim against Brazos
ultimately reached approximately $1.9 billion, and Brazos entered bankruptcy proceedings after
becoming unable to satisfy its wholesale market obligations. United Cooperative Services provides
a quantified example of the subsequent financial and rate-recovery process. Its exposure to the
event exceeded $530 million and was later adjusted to approximately $560 million during the
bankruptcy proceeding. A mediated settlement in November 2022 reduced the amount to
approximately $440 million. United subsequently financed the settlement through approximately
$451 million of securitized bonds issued in December 2022. The bonds are being repaid through
a non-bypassable securitization charge of approximately 1.11 ¢/kWh, effective from the July 2025
billing cycle, with repayment extending over the life of the bonds.

This case demonstrates how an extreme weather event can propagate through physical system
constraints, wholesale market prices, utility liquidity, bankruptcy proceedings, securitization, and
customer charges. The initial engineering and market event therefore produced a long-duration
financial obligation that was ultimately recovered through retail rates.

The application of the RFVGI to this case study yields a composite score of 8 out of a maximum
possible 12, reflecting a profile defined by extreme risk concentration within a single operational
domain. The commodity and weather exposure dimension achieves the maximum score of 3,
driven by a catastrophic meteorological event that simultaneously triggered severe physical system
constraints and a multi-day wholesale market price shock during a period of critically constrained
regional energy supply. Conversely, the capital program execution risk dimension scores a 1, as
no major infrastructure construction program served as the primary driver of the structural
financial deficit. The cost-recovery and regulatory mechanism design dimension similarly scores
a 3, reflecting a framework where ultimate financial recovery was enabled through a structured,
legislatively authorized utility cost securitization mechanism that stabilized corporate liquidity.
Finally, the load-forecast uncertainty and volumetric risk dimension scores a 1 because the
principal driver of retail rate volatility was an exogenous supply and pricing shock rather than an
underlying structural error in long-term load forecasting methodologies.

5.1.3. Case 3: Pacific Gas and Electric Company Wildfire Liabilities

Pacific Gas and Electric Company wildfire liabilities illustrate the financial consequences of
physical asset risk and the use of securitization for large, non-routine liabilities. Wildfire events
associated with utility infrastructure generated substantial claims and liabilities that could not be
recovered through ordinary operating cash flows without significant financial consequences.
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California subsequently authorized securitization mechanisms through Assembly Bill 1054,
allowing wildfire-related obligations to be financed through ratepayer-backed bonds. California
regulators approved approximately $7.5 billion of securitized bonds issued by Pacific Gas and
Electric Company to finance wildfire-related costs.?” The structure transferred a large portion of
the near-term financial burden into a long-term obligation recovered through customer charges.?®

This case differs from Winter Storm Uri in its physical origin but demonstrates a similar financial
transformation. A physical asset risk generated a large liability, which was subsequently converted
into a long-term rate-supported financial obligation. The principal distinction is that the framework
was established through comprehensive state statutory restructuring enacted to address an
accumulation of pre-existing and future liabilities to preserve utility solvency, rather than a single-
event emergency stabilization measure passed immediately after the crisis.

The application of the RFVGI to this case study yields a composite score of 8 out of a maximum
possible 12, reflecting a profile with elevated vulnerabilities distributed across multiple
institutional and operational dimensions. The capital program execution risk dimension receives a
score of 2, driven by the substantial, long-term capital deployment required for systemic grid
infrastructure hardening, extensive vegetation management programs, wide-scale distribution line
undergrounding, and enhanced technological monitoring. These ongoing mitigation programs are
included in the assessment because their scale, execution, and associated capital requirements
represent continuing financial and rate-recovery implications of the wildfire risk. The commodity
and weather exposure dimension similarly scores a 3, as the asset profile faces heightened exposure
to physical, climate-driven environmental catastrophes and severe weather anomalies, with the
score reflecting physical wildfire and weather exposure rather than direct wholesale commodity-
price exposure, while the financial consequences examined in this case arise from the resulting
liabilities and regulatory recovery mechanisms. The cost-recovery and regulatory mechanism
design dimension also achieves a score of 2 because, while a statutory securitization framework
was established to manage the liabilities, the final cost-recovery determinations remained subject
to highly contested regulatory proceedings, extensive legal audits, and complex eligibility
rulemakings. Finally, the load-forecast uncertainty and volumetric risk dimension scores a 1,
reflecting a stable baseline environment where underlying structural load growth and industrial
demand projections were not the primary drivers of the case’s long-term financial volatility.

5.1.4. Case 4: Dominion Energy Data Center Load Growth

Dominion Energy’s Virginia service territory illustrates the effect of large, concentrated load
additions on load forecasting, capital planning, and revenue requirements. Dominion’s data center
interconnection pipeline increased from approximately 21.4 GW to 40.2 GW during the six months
between July 2024 and December 2024.%° Over a corresponding period, Dominion increased its

27 Utility Dive, “PG&E Gets Greenlight for $7.5B Wildfire Securitization, But Consumer Advocates Raise Challenges,” May 2021
28 FTI Consulting Inc., “How Extreme Weather Events Have Bankrupted Utility Players and Changed the Electric Grid,” October
2023

29 T&D World, “Dominion, Duke Beef Up Budgets as Data Center Demand Booms,” February 2025
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five-year capital expenditure plan for 2025 through 2029 from $43.2 billion to $50.1 billion.
Dominion’s 2024 Integrated Resource Plan (IRP) projected approximately $22 billion of
additional system costs over 15 years attributable to data center growth, including 89 transmission
projects associated with data center interconnections. These load additions therefore affect both
the forecast sales denominator in the retail-rate calculation and the capital investment required to
serve the resulting demand. The magnitude and uncertainty of individual data center projects also
require structural changes in load-forecast methodology. Traditional linear regression models are
insufficient for capturing the binary risk profiles of large-load interconnections, necessitating the
deployment of stochastic simulation frameworks that assign probability-weighted distributions to
prospective interconnections based on project-advancement milestones. For rate forecasting, this
distinction is material because uncertainty in load realization affects both forecast sales and the
timing and magnitude of required capital investment. A higher probability of large-load realization
can increase projected rate base while also increasing forecast sales. Thus, delayed or cancelled
projects can reduce both the expected capital requirement and the associated sales forecast.

The application of the RFVGI to this case study yields a composite score of 8 out of a maximum
possible 12, reflecting a profile highly susceptible to load-driven structural financial revisions. The
capital program execution risk dimension receives a score of 2, driven by a capital deployment
program that is both exceptionally large and accelerating, yet consists substantially of established
utility infrastructure and grid expansion technologies. The commodity and weather exposure
dimension scores a 1, as exogenous wholesale energy market price volatility and near-term
environmental anomalies do not constitute the primary drivers of long-term financial variance in
this profile. The cost-recovery and regulatory mechanism design dimension achieves a score of 2
because the timely recovery of the associated front-end grid infrastructure investments remains
fully dependent on complex regulatory approval paths through formal state rate proceedings.
Finally, the load-forecast uncertainty and volumetric risk dimension achieves the maximum score
of 3, reflecting a volatile planning environment where rapid, lumpy, and individually material
large-load additions require explicit probabilistic simulation methods due to the structural
insufficiency of traditional deterministic forecasting.

5.1.5. Case 5: PJM Capacity Auction and Market Design Risk

PJM’s capacity auction differs from a conventional utility rate proceeding because the capacity
price is determined through a competitive market clearing process rather than negotiated in an
individual utility proceeding. PJM’s recent load growth has been driven primarily by data centers,
increasing the amount of capacity required to maintain system reliability. The effect extends
beyond the utility territory where the underlying load growth occurs. PJM’s Independent Market
Monitor estimates that the inclusion of data center load in the peak load forecast materially
increases capacity market revenues.’* Hence, a geographically concentrated load growth
phenomenon can translate into capacity price exposure for load-serving entities across the PJM
market.

30 Utility Dive, “Data Centers Drove $6.3B in PJM Capacity Auction Costs: Market Monitor,” July 2026
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The application of the RFVGI to this case study yields a composite score of 8 out of a maximum
possible 12, indicating a profile with significant structural exposure to market-based rate
fluctuations. The capital program execution risk dimension receives a score of 1, as the clearing
outcomes reflect regional supply and demand conditions rather than the direct construction or
deployment risk of a specific capital program. The commodity and weather exposure dimension
scores a 2, driven by structural sensitivity of capacity pricing to regional supply constraints and
broader market availability across the footprint. The cost-recovery and regulatory mechanism
design dimension achieves the maximum score of 3 because the underlying procurement price is
established through a regional market-clearing mechanism rather than being determined through
conventional utility-specific prudency reviews or backward-looking rate-base recovery processes.
Finally, the load-forecast uncertainty and volumetric risk dimension scores a 2, reflecting an
environment where aggregate load growth contributes directly to regional capacity requirements,
even though the final auction process smooths individual volatility by aggregating demand across
the broader transmission footprint.

5.2. Cross-Case Analysis

Figure 5 presents the RFVGI scores across the five cases and four risk dimensions, demonstrating
that the principal determinants of retail rate volatility differ substantially across risk profiles.

Il Capital Program Execution Risk

[ Commodity and Weather Exposure

[l Cost-Recovery and Regulatory Mechanism Design
Il Load-Forecast Uncertainty and Volumetric Risk

RFVGI Score

3
Case

Figure 5. RFVGI scores across cases and risk dimensions.

According to Figure 5, Case 1 is dominated by capital program execution risk, Case 2 by
commodity and weather exposure, Case 3 by physical asset liabilities and cost-recovery
mechanism design, and Case 4 by load-forecast uncertainty. Case 5 is distinguished by regional
wholesale power market dynamics, where clearing price mechanisms propagate volatility
independently of localized utility asset ownership.
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The case studies of Case 2 and Case 3 demonstrate the application of ratepayer-backed
securitization to restructure large, non-routine liabilities into long-term, rate-supported debt
obligations. Although the underlying causal events exhibited distinct physical origins, both risk
profiles generated unamortized cost concentrations that exceeded available corporate liquidity,
necessitating specialized financing structures outside traditional cost-of-service and balancing-
account recovery parameters. The application of this structural mechanism in both cases indicates
that ratepayer-backed securitization functions as a regulatory tool to extend amortization horizons
for material cost shocks, thereby mitigating immediate upward pressure on retail tariffs. The speed
of implementation and structural viability of this instrument remain contingent upon explicit
enabling statutes, regulatory approvals, credit enhancement characteristics, and the nature of the
underlying utility obligation. Case 4 and Case 5 yield identical composite scores of 8 out of a
maximum possible 12, but their underlying risk architectures remain fundamentally distinct. Case
4 is driven by uncertainty in load growth and the resulting capital deployment requirements within
a conventional cost-of-service regulatory framework. Conversely, Case 5 is driven by competitive
market clearing price formation and the absence of utility-specific cost-of-service protections.
Consequently, identical aggregate index values do not imply homogeneous risk exposures. This
convergence in composite values demonstrates that uniform scores can emerge from asymmetrical
drivers. These variations support the use of capital execution, commodity and weather exposure,
cost-recovery mechanism design, and load-forecast uncertainty as distinct analytical dimensions
rather than consolidating them into a single, undifferentiated utility risk metric.

5.3. Forecast Error and Cost Allocation

The empirical findings demonstrate that deviations from baseline retail rate forecasts do not
eliminate the underlying economic liabilities. Differences between projected and realized capital
expenditures, operating expenses, commodity prices, and volumetric load are ultimately absorbed
through regulatory adjustment mechanisms, specialized customer tariffs, shareholder equity
impacts, incremental financing requirements, or wholesale market clearing prices. For Case 1, a
significant portion of the asset construction cost overrun was structurally disallowed from rate-
base recovery, transferring the financial burden exclusively to shareholders. For Case 2 and Case
3, massive, unamortized liabilities were converted into long-term financial obligations through
ratepayer-backed debt securitization. For Case 4, statistical uncertainty in load realization directly
alters both the timing of necessary capital deployment and the forecast sales denominator. For
Case 5, localized demand volatility translates into widespread wholesale market capacity cost
exposure. Ultimately, the definitive financial consequence across each profile depends on the
specific regulatory or market mechanism through which the underlying engineering or market
outcome enters the utility revenue requirement.

5.4. Cost-of-Service and Market-Based Mechanisms

Cost-of-service and market-based mechanisms require fundamentally distinct forecasting
methodologies. Cost-of-service forecasting relies on the calculation of internal utility accounting
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metrics, requiring the estimation of rate base, operating expenses, depreciation schedules, tax
liabilities, authorized equity returns, and forecast sales, alongside an assessment of regulatory
recovery risk. Conversely, market-based mechanisms require the quantitative analysis of regional
supply and demand fundamentals, regional transmission organization market rules, capacity
requirements, and clearing-price sensitivities. Consequently, the capacity auction framework
analyzed in Case 5 represents a fundamentally different forecasting problem from the construction
cost recovery evaluated in Case 1 or the regulatory prudency reviews evaluated in Case 3. Because
the capacity price is determined through a competitive regional market clearing process, the
relevant analytical uncertainty centers primarily on the distribution of future market clearing prices
and the underlying supply-demand conditions that determine those prices.

5.5. Implications for Future Rate Forecasting

Rate forecasting should incorporate material uncertainty in capital costs, project schedules, load
growth, and system requirements. Capital cost and schedule estimates should reflect uncertainty
when project complexity or execution history indicates material estimation risk, while probabilistic
load forecasting should be considered when large-load interconnections are concentrated,
individually significant, or subject to uncertain development timelines. Operating cost scenarios
should account for exposure to fuel costs, purchased power, and wholesale market conditions
under stressed system conditions. Forecasting models should also capture the relationships among
load growth, generation requirements, transmission investment, rate base development, and
capacity market requirements so that changes in system conditions are appropriately reflected in
projected retail rates. Furthermore, material uncertainty in capital costs, project timing, load
realization, and system requirements should be reflected through appropriate ranges, probability
distributions, and sensitivity analysis. Models should distinguish between authorized and earned
return on equity when evaluating regulatory lag and the potential timing and frequency of future
rate cases. Capital programs subject to prudency review should consider the potential financial
effects of cost disallowances, while securitization may be considered as a potential recovery
mechanism for significant eligible cost increases, subject to statutory authority, regulatory
approval, credit requirements, and repayment terms. In regions with organized capacity markets,
capacity market revenues and risks should be assessed separately from conventional revenue
requirement forecasts to capture their potential effects on financial outcomes and regulatory
recovery.

5.6. Limitations

The RFVGl is developed as an analytical framework for evaluating sources of retail electricity rate
volatility. Its application in this study is based on five cases selected to represent distinct volatility
drivers and is therefore not intended to represent the full range of U.S. utilities or regulatory
proceedings. Data availability and reporting conventions vary across cases, and selected inputs are
based on reported values, secondary sources, estimates, or derived measures where detailed
disclosures are not available. The case studies illustrate the impacts of forecast errors, reflected in
deviations between projected and realized costs, on cost allocation and financial outcomes without
implying a broad statistical estimate of forecasting bias. The analysis also applies standardized
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assumptions where utility-specific information is not consistently available across cases. The
equity risk premium measure is derived from authorized ROE and Treasury yield data, while the
revenue-requirement sensitivity analysis incorporates assumptions for debt cost, tax rate, and asset
life. Results may therefore vary with utility-specific capital structures, financing conditions,
depreciation schedules, tax treatment, and regulatory methodologies. The scope of the analysis is
limited to U.S. electric utilities and organized electricity markets, with application to other
regulatory or market structures requiring consideration of their respective institutional and market
characteristics.
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6. RECOMMENDATIONS

An integrated forecasting framework linking capital expenditure requirements, project in-service
timing, load growth, fuel requirements, and system conditions to revenue-requirement and
financial models provides the foundation for a more robust assessment of future rate and earnings
requirements. This integration is important because changes in one assumption can materially
affect several downstream components of the forecast. For instance, higher load growth may
accelerate capital needs while also increasing fuel and capacity requirements. The treatment of
material uncertainty should incorporate probabilistic distributions for load growth and capital
costs, with the resulting ranges propagated through revenue-requirement, rate, cash flow, and
earnings sensitivity analyses. Rather than relying solely on a single base-case forecast, this
approach allows management and investors to assess the range of potential outcomes and identify
the assumptions that contribute most significantly to financial volatility. For significant capital
programs and material cost shocks, the projected financial impact should be conditioned on the
anticipated regulatory treatment, including the probability, timing, and mechanism of cost
recovery, rather than assuming full and immediate recovery in long-term rate forecasts. This
distinction is particularly important where regulatory lag or disallowance risk can cause the timing
of cash recovery and earnings recognition to differ materially from the timing of expenditures.

The potential for securitization represents a separate financing and customer-recovery
consideration for large or non-routine cost obligations. Accordingly, the analysis should
incorporate statutory eligibility, regulatory authorization, financing requirements, transaction
structure, and the associated customer-recovery mechanism when assessing the ultimate financial
burden and rate implications of such obligations. Securitization can alter both the timing and form
of customer recovery, potentially reducing near-term rate pressure while creating a separate stream
of financing-related obligations that should be reflected in the analysis. Revenue-requirement
pressure should be evaluated within the broader interaction among authorized and earned ROE,
prevailing and forward interest rates, regulatory lag, capital expenditure growth, and rate-case
frequency and timing, as these factors collectively influence the magnitude and timing of rate
recovery and earnings exposure. Evaluating these factors together is critical because the same level
of capital investment can produce materially different financial outcomes depending on the
regulatory environment, financing costs, and the timing of cost recovery through customer rates.

In jurisdictions subject to organized capacity markets, capacity-market requirements and price
formation warrant treatment as a distinct forecasting layer rather than as an extension of
conventional cost-of-service analysis. Expected capacity clearing prices, together with their
associated probability distributions, should be incorporated into retail-rate and financial scenarios
to capture the potential range of market-driven cost outcomes. At the individual capital-program,
load-forecast, commodity-exposure, and regulatory-mechanism levels, application of the RFVGI
scoring framework provides a structured means of identifying the principal drivers of rate volatility
and quantifying their potential effects on revenue requirements, customer rates, earnings, and
financial performance.
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7. CONCLUSION

Retail rate volatility follows multiple and interdependent channels. This document identifies
capital cost and project execution, load realization uncertainty, system conditions, regulatory
treatment, and wholesale market exposure as distinct but interconnected drivers of rate outcomes.
The case studies demonstrate the financial transmission of these risks through capital recovery,
operating costs, financing requirements, cost recovery mechanisms, and market-based charges.
The Plant Vogtle case involving Georgia Power illustrates the effect of construction cost and
schedule performance on capital recovery and prudency review. The Brazos Electric Power
Cooperative case arising from Winter Storm Uri demonstrates the effects of extreme market
conditions on wholesale costs, liquidity, financing requirements, and subsequent customer
charges. The Pacific Gas and Electric Company wildfire liabilities case illustrates the development
of physical and operational risk into long-term financial obligations. The Dominion Energy data
center load growth case demonstrates the effects of concentrated load growth on infrastructure
requirements and load uncertainty. The PJM capacity auction and market design risk case
demonstrates the relationship between regional demand, capacity prices, and retail cost allocation.

Taken together, these cases establish the basis for the Rate Forecast Volatility and Governance
Index (RFVGI) as an integrated scoring framework for retail rate forecasting. The framework
distinguishes among the principal sources of volatility while recognizing that their effects are not
independent. Capital investment affects rate base and recovery requirements, load realization
influences generation and transmission needs, market conditions affect purchased-power and
capacity costs, and regulatory decisions determine how resulting costs are recovered from
customers. The central implication is that retail rate forecasts should evaluate these relationships
as interconnected risk channels rather than as isolated forecasting inputs. This approach provides
a more complete basis for identifying the sources, magnitude, and potential timing of changes in
future retail rates.

The findings are consistent with the broader focus on retail rate volatility resulting from the
interaction of technical, financial, market, and regulatory factors. Accordingly, robust rate
forecasting requires an integrated assessment of these concurrent risks and their potential effects
on the magnitude and timing of future customer rates.
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ABOUT US

GridERP Inc. is a specialized grid intelligence and power systems engineering firm serving
utilities, oil and gas operators, industrial facilities, renewable energy developers, and infrastructure
operators across the United States, Canada, the Middle East, and other international markets. The
Corporation combines advanced grid software, precision measurement hardware, and deep power
engineering consulting expertise to deliver integrated solutions that improve grid reliability,
optimize energy management, and support the energy transition.

CORPORATE CONTACTS

300 Boston Post Rd, <) .
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