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VERSION

1. Executive Summary

Productive Collaboration

The process leading up to this 2018 Integrated Resource Plan (“IRP”) report has undoubtedly been the
most collaborative to date. Working under the new IRP Rules developed through the Council for the City
of New Orleans’s (“Council’s”) 2017 rulemaking,® the parties have engaged in a series of constructive
discussions at four technical meetings over the last 18 months about the inputs and analysis required to
develop the IRP.2 The result is a report that meets the goal expressed in the preamble to the new Rules:
“It is the Council’s desire that a comprehensive IRP conducted in accordance with these IRP Rules provide
a_full picture of all reasonably available resource options in light of current and expected market
conditions and technology trends, and generate an informed understanding of the economic, reliability,
and risk evaluation of utility resource planning as well as associated social and environmental impacts
[emphasis added].” The following summaries provide additional context on these key elements:

e A full picture—This IRP provides a broad view of options for meeting customers’ electrical needs
across the 20-year planning period from 2019-38 in light of current and expected market conditions
and technology trends. The analysis was built on three different planning Scenarios that varied a
number of key assumptions about future market conditions outside New Orleans and five different
planning Strategies that assessed policy and planning objectives within the city. The parameters
of these Scenarios and Strategies were discussed and agreed upon by all parties during the
stakeholder process outlined in the new IRP Rules. An important variable among the five
Strategies involved the assumed potential savings from and costs of Demand Side Management
(“DSM”) programs over the 20-year period. These assumptions came from two DSM Potential
Studies—the study prepared by Optimal Energy and the one prepared by Navigant Consulting.
The parties agreed on assignments of DSM input cases from one study or the other to each of the
five Strategies for use in the analysis. A discussion of the Scenarios and Strategies can be found
in Section 5.1 and Section 5.2.2

1 See, Council Docket No. UD-17-01.
2 Technical Meeting #1 was held on January 22, 2018, Technical Meeting #2 on September 14, 2018, Technical Meeting #3
on November 28, 2018, and Technical Meeting #4 on May 1, 2019.

3 While the inputs and Council policies to be considered in this 2018 IRP analysis were finalized prior to the initiation of the
Council’s Renewable Portfolio Standard (“RPS”) Rulemaking in Docket UD-19-01, the Company recognizes that future
IRP proceedings will clearly be affected by any policies resulting from that rulemaking. To that end, ENO has filed two

— Entergy
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e All reasonably available resource options—Each Strategy was analyzed in the context of each
Scenario to identify an optimized Portfolio of resources to serve customers’ needs under that
combination of assumptions. Given the combination of three Scenarios times five Strategies, this
resulted in an initial set of 15 Optimized Portfolios. The parties reviewed this initial set and agreed
on a representative subset of five Portfolios to carry through the remainder of the detailed total
relevant supply cost analysis. These Portfolios include different combinations of renewables,
battery storage, combustion turbines, and DSM programs depending on their particular
assumptions. A discussion of the down-selected set of five Portfolios can be found in Section 5.5.

e Economic, reliability, and risk evaluation—The total relevant supply cost analysis, which
represents the cost to serve customers’ resource needs reliably under the assumptions of that
Portfolio through the planning horizon, used cross-testing to identify a 20-year revenue
requirement for each of the five Portfolios in all three Scenarios. In order to work within schedule
and resource constraints, the parties agreed to a framework under which stochastic analysis was
conducted on four of the five Portfolios to evaluate their sensitivity to changes in two main input
assumptions—natural gas price and CO: price. Information on the total relevant supply cost and
risk analysis can be found in Section 5.5 and Section 5.6.

e Social and environmental impacts—The new IRP Rules required the development of a scorecard
to assist the Council in assessing the IRP based on several aspects of the Resource Portfolios,
including social and environmental impacts, some of which are only able to be evaluated on a
subjective basis. Given the difficulties inherent in trying to compare Portfolios developed under
different assumptions across subjective and objective characteristics, the parties agreed on a
framework for this initial scorecard, found in Section 5.7.

Practical Considerations

There are two important points to bear in mind while reviewing this IRP report. First, the analysis
conducted here shows that Entergy New Orleans, LLC (“ENO” or the “Company”) will not have a
capacity need for new resources until 2033 (the year Union 1 is assumed to deactivate) based on current
assumptions. With the removal of the requirement that a preferred Portfolio be identified, the value of the
IRP as a general planning and strategic study has been emphasized. Thus, there are two main uses for this
IRP—as the long-term planning tool contemplated in the preamble to the Rules that can inform the Council
and ENO about a wide range of possibilities for serving customer needs in the future, and as a near-term
source to inform the implementation of Energy Smart DSM programs in the city over the next few years.

The second main point is that the use of DSM input cases from two different potential studies greatly

rounds of comments presenting various analyses of the relative benefit to customers of a Clean Energy Standard that
recognizes the value of existing nuclear generation, electrification efforts, demand-side management, and flexible means of
compliance as compared to a Renewable Portfolio Standard that mandates compliance through prescribed amounts, types,
and locations of particular renewable technologies.

|
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increased both the complexity of the analysis and the difficulty in comparing Portfolios and total relevant
supply costs. The use of two DSM potential studies, as contemplated by the new IRP Rules, presented a
novel issue for consideration among the parties and highlighted associated challenges in conducting the
IRP analysis. This may, in fact, be the first time that two different potential studies have been used in the
same IRP analysis in any jurisdiction. Given the requirements of the Rules and the discussions among the
parties that led to the identification of the subset of five Portfolios, the Resource Portfolios include a mix
of DSM cases —three Portfolios using three different Navigant cases (Base, 2%, and High) and two using
the Optimal Program Achievable case. Despite starting from the same set of data provided by ENO,
historical Energy Smart results, and current implementation information, Navigant and Optimal drew very
different conclusions about the achievable DSM potential and the costs to implement programs to capture
it. The net effect for the IRP is that the two Portfolios using Optimal cases show generally lower total
relevant supply costs due mainly to the large amounts of kwWh and kW savings assumed over the 20-year
period that Optimal believes can be achieved at a, perhaps unrealistically, low cost. It is important to note
that the total costs of Portfolios incorporating DSM inputs from the two different studies cannot be directly
compared. However, the costs of any Portfolio can be considered for the Scenario in which it was initially
optimized, compared to the other Scenarios in which it was cross-tested, and to a similar degree compared
to other Portfolios created using DSM inputs from the same potential study.

One key takeaway from the Portfolio data is that over the 20-year planning period, the spread between the
lowest and highest total relevant supply costs is relatively small. Looking at the total costs for the five
selected Portfolios in the Scenarios where they were initially optimized, the difference from the lowest
(Portfolio 5 with the Optimal Program Achievable case) to the highest (Portfolio 2 with the Navigant 2%
case) is about 18%. In other words, the comparative value of this IRP report comes from considering the
different inputs, assumptions, and risk sensitivities of each Portfolio as a guide for the future, not from
focusing on the costs of one Portfolio versus another, particularly given the use of different DSM inputs
and the fact that actual costs in the future will be driven by resource certifications and DSM
implementations that rely on then-current, actual market costs.

The difference between the two potential studies raises another, more immediate issue regarding their
suitability as foundations for actual DSM program implementation plans. As will be discussed further in
this report, ENO has significant doubts about the possibility of developing a viable implementation plan
based solely on Optimal’s study given several factors, including but not limited to: (i) its assumption that
administrative costs could be held to less than 25% when experience with Energy Smart and programs in
other jurisdictions comparable to New Orleans* has shown that implementation costs are generally higher

4 The Optimal study notes, at page 74, that data concerning administrative costs of program measures was “sourced from
recent program performance in New England, the MidAtlantic states, and Minnesota.” The study also notes that data from
these sampled jurisdictions shows that the “average administrative costs for the various program types range from 25 percent
to 37 percent.” Optimal provided no explanation as to why its study avoided including data from Southeastern utilities, or

|
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than what Optimal’s study assumes, (ii) its overall assumptions about the cost of programs necessary to
achieve the high level of savings projected in the study, and (iii) its assumptions around measure-level
savings that in some cases appear overly aggressive for New Orleans based on actual experience and
results with Energy Smart, as confirmed through independent Evaluation, Measurement, and Verification
(“EM&V™). That said, the inclusion of two DSM Potential Studies in the IRP process has allowed for
varied and diverse perspectives to inform views on demand-side resources and ENO intends to develop
its Implementation Plan drawing on both studies.

Additional Focus Areas

The new Rules require that ENO discuss its progress towards developing the capability to optimize the
value of distributed energy resources on the distribution grid. Several ongoing efforts are key to
developing this capability, including the implementation of Automated Metering Infrastructure (“AMI”)
and its associated software systems, the execution of Grid Modernization projects, the implementation of
the LoadSEER application, which, when coupled with AMI, its associated software, and resulting data,
can enable bottom-up capacity analysis at the feeder level, and the utilization of additional functionality
in existing software applications. Section 3.9 of this report includes more detail on these important efforts.

Section 3.6 and Section 3.7 provides an overview of ENO’s transmission planning activities as a market
participant in Midcontinent Independent System Operator, Inc. (“MISO”) and the relationship of those
activities to resource planning, as required by Section 6 of the new IRP Rules.

While the new IRP Rules no longer mandate identification of a preferred Portfolio, there are numerous
ongoing and planned activities that are important to supporting Council goals and Company initiatives in
the short term. Some of these include filing the Implementation Plan for the next few years of Energy
Smart programs in the city, continuing to support the Council’s Smart Cities initiative, and completing
the AMI and Grid Modernization work necessary to support critical goals and policies in the future. The
Action Plan for pursuing these efforts is found in Section 6.2.

In conclusion, ENO greatly appreciates the collaborative efforts of the Council, its Advisors, Intervenors,
and the public that resulted in this 2018 IRP report. As the first effort under the Council’s new IRP Rules,
the result is an instructive view of resource options under a range of possible future Scenarios that should
be useful in ongoing discussions about meeting the electricity needs of ENO’s customers.

why Optimal used cost inputs at the absolute lowest level supported by its sample set. Optimal also admitted in discovery
that it made no adjustments to account for changes to economies of scale attributable to the fact that its selected samples
were from jurisdictions with state-wide programs, whereas Energy Smart is only available to customers in New Orleans.

|
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Section 2

2. Planning Objectives and Principles

Under the Council’s new IRP Rules, the planning process seeks to identify Portfolios of supply- and
demand-side resources that could reliably meet customer power needs across a range of possible future
Scenarios at the lowest reasonable supply cost, while considering risk. This work is particularly relevant
given the ongoing evolution of the electric utility industry, and ENO’s continued focus on meeting its
customers’ needs and expectations.

2.1 Planning Objectives

While the utility environment may be changing, ENO strives to achieve a balance between providing
customers sustainably-sourced, reliable power, at the lowest reasonable supply cost, while considering risk.
The ENO IRP was developed consistent with these objectives and in accordance with the following
objectives articulated in Section 3 of the Council’s IRP Rules:

1.

N

ok~

~
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Optimize the integration of supply-side resources and demand-side resources, while taking into
account transmission and distribution, to provide New Orleans ratepayers with reliable electricity
at the lowest practicable cost given an acceptable level of risk;

Maintain the Utility's financial integrity;

Anticipate and mitigate risks associated with fuel and market prices, environmental compliance
costs, and other economic factors;

Support the resiliency and sustainability of the Utility's systems in New Orleans;

Comply with local, state and federal regulatory requirements and known policies (including such
policies identified in the Initiating Resolution) established by the Council;

Evaluate the appropriateness of incorporating advances in technology, including, but not limited
to, renewable energy, storage, and distributed energy resources (“DERS”), among others;
Achieve a range of acceptable risk in the trade-off between cost and risk; and

Maintain transparency and engagement with stakeholders throughout the IRP process by
conducting technical conferences and providing for stakeholder feedback regarding the Planning
Scenarios, Planning Strategies, input parameters, and assumptions.
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2.2 Planning Principles

In designing Portfolios to achieve the planning objectives listed above, the planning process is guided by
the following principles:

e Capacity - Provide adequate capacity to meet customer needs measured by non-coincident peak load
plus a long-term planning reserve margin, accounting for impacts from DSM programs.

e Base Load Production Cost - Provide resources to economically meet base load requirements at
reasonably stable prices.

e Load Following Production Cost - Provide economically dispatchable resources capable of
responding to the varying needs of customers as driven by such factors as hourly demands, weather,
and the integration of renewable generation.

e Modern Portfolio - Leverage modern, efficient supply alternatives

e Price Stability - Mitigate exposure to price volatility associated with uncertainties in fuel and
purchased power costs.

e Supply Diversity - Mitigate exposure to risks that that may occur through concentration of Portfolio
attributes such as technology, location, large capital commitments, or supply channels.

e In-Region Resources - Avoid overreliance on remote resources; provide adequate amounts and types
of in-region resources to meet area needs reliably at a reasonable cost.

D
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3. ENO Generation, Transmission, and Distribution

Generation

3.1 Current Fleet

As shown in Figure 1, below, which accounts for approved and planned resource additions, ENO has been
successful in transforming its portfolio with reliable, efficient gas-fired generation, renewables generation,
and load modifying resources to meet its supply needs.

2014 2021

m legacy Gas ® CCGT  m Nuclear CT mCoal m LMR = Third Party PPA = Solar

Figure 1: ENO's Evolving Portfolio

ENO currently controls about 1.2 GW of generating capacity either through direct ownership or contracts
with affiliate Entergy Operating Companies and other counterparties. Table 1 below shows ENO’s supply
resources by fuel type measured in installed capacity with percentages of the overall Portfolio, taking into
account existing units and planned additions.
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Table 1: ENO’s 2021 Resource Portfolio — Fuel Mix

ENO’s Resource Portfolio:
Fuel Type

Total

ENQ’s Portfolio by unit is shown in the table below.

%

33 2%
422 30%
623 45%
129 9%

58 4%
100 7%

22 2%

11 1%

1,399 100%

Table 2: ENO’s 2021 Resource Portfolio by Unit

:

N

N P O 01~ WDN P

27
7
216
3
32
7
8
10
13
14
118

49

Nuclear
Nuclear
Natural Gas
Nuclear
Nuclear
Nuclear
Coal
Natural Gas
Natural Gas
Natural Gas
Natural Gas
Natural Gas
Natural Gas
Natural Gas
Nuclear

Base Load/ Load Following
Base Load/ Load Following
Base Load/ Load Following
Base Load/ Load Following
Base Load/ Load Following
Base Load/ Load Following
Base Load/ Load Following
Seasonal Load Following
Seasonal Load Following
Seasonal Load Following
Seasonal Load Following
Base Load/ Load Following
Base Load/ Load Following
Peaking
Base Load/ Load Following

PUBLIC VERSION

1974
1980
2002
1985
1985
1985
1983
1966
1969
1971
1973
2015
2002
2001
1986

Operation
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‘Waterford 1 7 Natural Gas  Seasonal Load Following 1975
‘Waterford 2 7 Natural Gas  Seasonal Load Following 1975
‘Waterford 3 22 Nuclear ~ Base Load/ Load Following 1985
‘Waterford 4 1 Natural Gas Peaking 2009
‘White Bluff 1 12 Coal Base Load/ Load Following 1980
‘White Bluff 2 13 Coal Base Load/ Load Following 1981
‘Sterlington 7A 1 Natural Gas Peaking/ Reserves 1974
‘UnionPB 1 496  Natural Gas Base Load/ Load Following 2016
_ 22 N/A Peaking/ Reserves -

LT A A -

_ 1 128 Natural Gas Peaking/ Reserves 2020
_ 1 5 Solar Peaking/ Reserves 2019
'ENO RenewablesRFP2 1 50 Solar Peaking/ Reserves 2021
'ENO RenewablesRFP3 1 20 Solar Peaking/ Reserves 2021
'ENO RenewablesRFP 4 1 20 Solar Peaking/ Reserves 2021
'ENOlISolar 1 5 Solar Peaking/ Reserves 2021

Total - 1,399

3.2 Existing Fleet Deactivation Assumptions

The IRP includes deactivation assumptions for existing generation in order to plan for and evaluate the best
options for replacing that capacity over the planning horizon. Based on current planning assumptions,
during the planning period, the total net reduction in ENO’s generating capacity from the anticipated unit
deactivations is expected to be approximately 650 MWs. Generally, current planning assumptions reflect
generic deactivation assumptions for the generation fleet: 60 years for coal and legacy gas resources, and
30 years for combustion turbine (“CT”) technology (CTs and combined cycle gas turbines (“CCGTS”)).
As resources age and assumed deactivation dates near, as equipment failures occur, or as operating
performance diminishes, cross-functional teams are assembled within the Company to evaluate whether to
keep a particular unit in service for an additional length of time at an acceptable level of cost and reliability.
These deactivation assumptions do not constitute a definitive deactivation schedule but are based upon the
best available information and are used as planning tools to help prompt cross-functional reviews and
recommendations.® It is not unusual for these assumptions to change over time, given the dynamic use and

> In Council Resolution No. R-17-332, adopting the new IRP Rules, the Council found that the IRP should not be used to
evaluate resource deactivation decisions. See R-17-332 at pg. 26. (“[T]he Council agrees that requiring the type of analysis

12
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operating characteristics of generating resources. ENQO’s unit deactivation assumptions for the 2018 IRP
are outlined below.’

3.2.1 Union Power Block 1

Deactivation currently assumed for Union 1 is 2033. This is a generic planning assumption only and does
not reflect unit-specific analysis or decisions. As stated above, this resource will be reevaluated as it ages
and operating conditions change. As shown in Table 2, above, Union 1 accounts for approximately 495
MW of capacity for ENO.

3.2.2 Affiliate PPAs

ENO receives allocations of several units through affiliate life-of-unit Purchased Power Agreements
(“PPAs”) that could deactivate during the planning period. These resource deactivations are assumed to
total approximately 150 MW of capacity for ENO.

3.3 Load Forecasting Methodology

A wide range of factors will affect electric load over the planning horizon, including:

e Levels of economic activity and growth;

e The potential for technological change to affect the efficiency of electricity consumption;

« Potential changes in the purposes for which customers use electricity (e.g., replacement of vehicles
that operate using internal combustion engines with vehicles that operate using electric motors);

e The potential adoption of end-use (behind-the-meter) self-generation technologies (e.g., rooftop
solar panels); and

o The level of energy efficiency, conservation measures, and distributed generation adopted by
customers.

Such factors may affect both the levels and patterns of electricity consumption in the future. Peak loads may
be higher or lower than projected levels. Uncertainties in load levels and patterns may affect both the amount
and type of resources required to efficiently meet customer needs in the future.

The long-term load forecast is an hour-by-hour, 20-year forecast of MW consumption. The preparation of
the long-term load forecast involves two distinct and sequential processes: (1) electric sales forecasting and
(2) load forecasting. In the first process, the monthly sales are forecasted assuming normal weather across
the forecast horizon. The second process takes the monthly sales forecast and develops monthly peaks and
allocates the monthly MWh to individual hourly MW based on hourly consumption profiles or shapes. These
processes are discussed in more detail below.

performed for resource retirement proceedings to be performed for every portfolio considered in an IRP process would be
unduly burdensome and create a proceeding that would consume an unreasonable amount of time and resources.”)

& 1t should be noted that actual deactivation decisions are confidential due to the commercial sensitivity of the decision.
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For the 2018 IRP three load forecasts were produced as part of the analytical framework. As described
further in Section 5: Portfolio Design Analytics, the IRP relies on a number of assumptions to assess Resource
Portfolios across a range of economic outcomes. This includes sensitivities around the load forecast
impacting both ENO, specifically, and the broader MISO market.”

Table 3: Forecast Sensitivities

Sensitivity | Drivers

e Residential and Commercial customer growth rates decreased by 15%
and 25% respectively
o Job growth does not materialize in the area
o Brick and mortar retail stores continue closing in the face of
online competition
Residential and Commercial Energy Efficiency increases 25%
Energy efficient appliance technology continues to advance
LED light bulbs continue to get cheaper with higher adoption
Commercial electricity prices increase by 10% with elasticity of
-0.2
e Industrial
o Fewer new projects come online as well as reduced output from
existing customers
o Large and Small Industrial growth rates decreased by 20%
o Customers add more cogeneration and solar to offset power
consumption

O O O O

¢ [ouisiana’s natural resources and tax structure create opportunities for
new large and small industrial sales

e Increases in heating and cooling efficiency
¢ LED lighting becoming more affordable and common

e Use per customer declines in Residential and Commercial, partially offset
by growth in customer counts

Reference

7 Pursuant to Council Resolution R-19-78, ENO and the Sewerage & Water Board of New Orleans (“S&WB”) have formed
a Joint Reliability Team (“JRT”) to collaborate in developing solutions to help ensure the reliability of electric service to
S&WB facilities, and to facilitate the transition of S&WB from relying on aging and inefficient generation at its Carrollton
plant, to ENO as the primary source of reliable and economic power. The team has been engaged in discussions regarding
the construction of a new transmission voltage substation adjacent to S& WB’s Carrollton plant that would enable ENO to
serve the S&WB’s electric loads related to drainage pumping and water purification. It should be noted that the load forecast
used in the IRP analysis does not include any assumption around load that might be added as a result of this long-term
solution.
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¢ Residential and Commercial customer count growth rate increased by
25% and 10% respectively
o Residential appliance energy efficiency decreased by 25%
o LED light bulb penetration weaker than anticipated
e Department of Energy discontinues Energy Star program used to
incentivize businesses to create more efficient appliances
e Large and small industrial sales growth rates increased by 10% and
realization of speculative projects

3.3.1 Sales Forecasting

The sales forecast is developed using a bottom-up approach by customer class — residential, commercial,
large industrial, small industrial, and governmental. The High and the Low scenarios are sensitivities
based on the Reference Case, which is the same as was used in the Company’s 2019 Business Plan or
“BP19”. The Reference Case forecast was developed using historical sales volumes and customer counts,
as well as historical and estimated normal weather, economic, and energy efficiency measures. In
addition, the forecast includes estimates for future growth in large industrial usage as well as estimates of
future growth from electric vehicles and declines due to future rooftop solar adoption.

For each sensitivity, the monthly sales forecasts are converted to hourly load forecasts using historical
hourly load shapes and specific shapes for the daytime effects of rooftop solar. Because many of the
drivers of the load forecast are assembled to first develop the underlying sales forecast in terms of annual
MWh, many of the explanations below refer to the sales forecasts.

Overall, the compound annual growth rate (“CAGR”) for 2019-2038 for the Reference Case forecast is
0.22%/year. This growth is primarily driven by growth for the industrial class of customers and is offset
somewhat by slight growth for the residential, commercial, and governmental classes. Those forecasts
are discussed further below.

Methodology: The sales forecasts for the residential, commercial, small industrial, and governmental
classes are developed individually using statistical regression software and a mix of historical data and
forward-looking data. The historical data primarily includes monthly sales volumes by class and
temperature data expressed as cooling degree days (“CDDs”) and heating degree days (“HDDs”). Some
of the forecasts also use historical indices for elements such as population, employment, and levels of end-
use consumption for things such as heating/cooling, refrigeration, and lighting. These historical data are
used in econometric forecasting software called Metrix ND, which is licensed from Itron. This software
is used to develop statistical relationships between historical consumption levels and explanatory variables
such as weather, economic factors, and/or time periods and those relationships are applied going forward
to estimates of normal weather, economic factors, and/or time periods to develop the
forecast. Autoregressive and moving average variables are also included in the models to account for time
series effects when significant. Explanatory variables are included in each forecast model if the
significance is greater than 95%.

The sales forecasts assume weather to be “normal.” For this purpose, normal weather is defined as a 20-
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year average of temperatures by month. The use of 20 years strikes a reasonable balance between longer
periods (30 years), which may take longer to pick up changing weather trends and shorter periods (10
years), which may not provide enough data points to smooth out volatility. The 20-year averages are built
from hourly temperatures and are allocated to each calendar month based on the billing cycles for each
month to ensure that the resulting averages appropriately consider the temperatures on the days when the
power was consumed.

Residential: Growth in residential sales is expected to be relatively flat through 2038 with a forecast
CAGR of 0.3%/year for 2019-2038 due to several factors. By 2021, residential sales are assumed to
decline by 1.5% due to ENO’s installation of the AMI metering and the accompanying consumption
information that will be available to customers to help them manage their usage. The 1.5% expected
reduction is the combination of a 1.75% reduction in electricity consumption offset by a 0.25% increase
in billed sales related to unaccounted for energy. The decrement is phased in over three years starting in
2019. In addition, the forecast assumes future levels of energy efficiency putting downward pressure on
electricity consumption. The energy efficiency is expected to come primarily from cooling and lighting
and is based on future consumption estimates from the Energy Information Agency (“EIA”) and is
separate from company-sponsored DSM discussed further below. Overall, average annual kWh
consumption per household is expected to decline by 0.3%/year for 2019 — 2038.

The monthly model for residential use per customer, taking into account expected efficiency, is:
Residential use per customer per day =

Heating Degree Daysm * Heating efficiency indexm * Heating coefficientm +

Cooling Degree Daysm * Cooling efficiency indexm * Cooling coefficienty +

other use coefficient * other use efficiency indexm

Forecasting use per billing day increases the monthly forecast accuracy because the days in a billing cycle
vary from month to month. Monthly heating and cooling coefficients are used in the regression because
generally a degree day in August has more effect than a degree day in May. Actual historical weather is
used in the regression model. The twenty-year normal weather is used for forecasting normal sales.

Offsetting declines in use per customer are expectations for customer count growth. Based on historical
growth in customer counts as well as expected future growth in the population and numbers of households
in New Orleans, ENO has forecasted residential customer growth of 0.6%/year for 2019-2038. The
combined effect of lower usage per customer (“UPC”) (resulting from AMI, energy efficiency, etc.) and
increasing customer count growth leads to a net forecasted CAGR in residential electricity sales of
0.3%/year for 2019-2038.

See Table 4 showing the breakdown for the 2019-2038 CAGRs in Residential energy, customer counts,
and household counts.
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Table 4: YoY Growth Residential

2019-2038 CAGR

Energy 0.3%
Customers 0.6%
UPC -0.3%

Commercial Forecast: Commercial sales are forecasted to have very modest growth for 2019-2038 with
a CAGR of 0.1%/yr. This is being driven by forecasted customer count growth of 0.4% per year offset
by commercial UPC declines of 0.3%/year.

The explanations for the commercial class are very similar to those for the residential class in that the
commercial forecast includes a net decrement of 1.5% by 2021 (phased-in starting in 2019) for the AMI
installations and related customer information that will be available to help customers manage their
electricity usage. In addition, the commercial forecast accounts for increased energy efficiency, primarily
from HVAC, lighting, and refrigeration, that is separate from company-sponsored DSM discussed further
below.

Monthly commercial sales are forecasted in total rather than by use per customer because of the diversity
of commercial customers.

Commercial Salesm=
Heating Degree Days * Heating efficiency index * Heating coefficientm +
Cooling Degree Days * Cooling efficiency index * Cooling coefficientm +
other use coefficient * other use efficiency indexm

See Table 5 showing the breakdown for the 2019-2038 CAGRs for commercial sales, commercial
customer counts, and average use per customer.

Table 5: YoY Growth Commercial

2019-2038
CAGR

Energy 0.1%
Customers 0.4%
UPC -0.3%
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DSM: The forecast for ENO also considers the effects of company-sponsored DSM programs. Historical
levels of DSM effects are added back to historical sales to produce an initial forecast as if there had been
no DSM. The estimated future levels of DSM are then subtracted from the forecasted levels based on the
accumulated and carry-forward effects of historical programs as well as budgeted estimates for future
DSM savings. For example, a program from two years prior to encourage conversion of incandescent
lighting to LED lighting is still expected to lower consumption this year and beyond as the newer, more
efficient lighting continues to operate. As such, DSM programs have useful lives that extend beyond the
first measure year of the program. The DSM effects are calculated at the class level for residential and
commercial sales and reduce the forecasted load based on the residential and commercial load shapes and
the expected future DSM volumes. ENO’s DSM programs are expected to reduce Residential and
Commercial sales by 2% and 3.5%, respectively, for 2019 and by almost 4% and 9%, respectively, by
2038.

Electric Vehicles (“EVs”) and Solar: Forecasts for incremental EVs and rooftop solar are included in the
base residential and commercial forecasts.

The EV forecast is based on the estimated historical EV adoption rates in Louisiana and allocated to New
Orleans based on population since vehicles are registered at the state level and not at the parish level.
Future levels of EV adoption and related electricity consumption are projected based on a long-term
adoption curve that assumes 95% of all light-duty vehicles will be powered by electricity by the year
2100. By 2038, EVs are expected to add just under 2% to ENO’s residential and commercial electricity
consumption.

The rooftop solar forecast is based on historical adoption levels as well as future estimates for the installed
costs of rooftop panels, tax incentives, and electricity prices. In the base forecast, future levels of rooftop
solar adoption are relatively low due to the low electricity prices in New Orleans and the end of state tax
credits. By 2038, incremental rooftop solar additions are expected to reduce electricity consumption by
less than 2%.

Industrial Growth: The industrial class of customers is divided into two groups, small and large. The
customers in the large industrial class are forecasted individually and are the main growth driver in the
forecast overall. The 2019-2038 CAGR for ENO large industrial sales is 0.95%/year. Forecasts for new
or prospective large industrials are based on information from the new/prospective customer and ENO’s
Economic Development team as to their expected MW size, operating profile, and ramping schedule. The
forecasts are also risk-adjusted based on the status of the customer along the path of signing an electric
service agreement and progress towards achieving commercial operations. EXxisting industrial customers
are forecasted based on historical usage, planned future outages, expansions or contractions.

The small industrial forecast includes industrial sales that are not forecast individually in the large
industrial forecast described above. Forecasts are based on historical trends and IHS economic indices
for labor force, refining, and chemicals. Small industrial sales can be volatile and are generally not
temperature related.

See Table 6 for the forecasted year-over-year growth in sales to industrials.
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Table 6: Industrial Growth

. 2019 - 2025
YoY Growth in: CAGR

0.95%
0.05%
0.68%

3.3.2 Load Forecasting

The long-term hourly load forecast is the result of the calibration of a monthly peak forecast, the monthly
sales forecast, and estimated load shapes for each customer class.

Like the process used for the sales forecast, twenty years of normal weather data is used to convert
historical load shapes into “normal load shapes.” This adjusts the historical consumption profiles by
month and hour for year-over-year changes in days of the week, holiday schedules, and temperatures. For
example, if the actual sales for ENO’s residential customers occurred during very hot weather conditions,
the normal load shape would flatten the historic load shape. If the actual weather were mild, the normal
load shape would raise the historic load shape. Each customer class reacts differently to weather, so each
has its own weather response function.

The peak forecast is developed using historical calendarized sales, historical peaks, and degree days to
develop relationships between peaks and energy. Those relationships are applied to the forecasted energy
and use normal weather for the future forecast period.

As mentioned previously, the forecasted energy, the forecasted peaks, and the forecasted hourly profiles
are calibrated together to ensure that all the forecasted energy is accounted for while maintaining, as
closely as possible, the forecasted peaks and shapes. Typical load shapes for incremental solar and electric
vehicle consumption are used to allocate reduced or increased consumption to the appropriate month, day,
and hour of electricity use. The final load forecasts are grossed up to include transmission and distribution
losses, which are computed by class. The resulting forecast is for estimated hourly load at the generator.

3.4 Resource Portfolio Needs

3.4.1 Long-term Capacity Considerations

Consistent with its planning guidelines, ENO plans to meet its projected peak load requirement plus a 12
percent planning reserve margin based on installed capacity for conventional generation and effective
capacity for renewable generation. The requirements shown below reflect this assumption and are adjusted
to account for ENO’s current Resource Portfolio reflected in

Table 1 and Table 2 above. The requirements evolve over time as forecasted energy use changes and
resources are assumed to deactivate. The Low, Medium, and High load sensitivities attempt to bookend the
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effect that changes to customer use patterns could have on ENO’s energy and peak requirements.
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Figure 2: ENO’s Projected Long-Term Resource Requirements

Given approved and planned resource additions, across each forecasted load sensitivity ENO expects that
around 600 MW of replacement capacity is necessary to account for deactivating generation and load
growth over the 20-year planning horizon.

3.4.2 ENO’s Expected Energy Coverage

Shown below is ENO’s annual projected energy generation based on the expected commitment and
dispatch of its total allocated share of resources in MISO’s energy market. This is compared to the total
amount of ENO’s forecasted annual energy requirements. Any gap between generation and load on an
annual basis indicates net purchases from the MISO market, and as such, is an indication of the magnitude
of customer energy price exposure.
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Figure 3: ENO's Expected Energy Coverage

ENO is expected to remain a net seller in MISO’s energy markets during the planning horizon. This energy
position provides price stability for ENO’s customers relative to MISO’s day ahead and real time energy
markets for economic energy consistent with ENO’s guiding principles of maintaining Base Load
Production Costs and Price Stability.

3.4.3 Resource Life Assumptions

ENO must make assumptions regarding the longevity of generating assets to conduct Portfolio analytics.
For CT and CCGT technology, consistent with guidance from the Electric Power Research Institute
(“EPRI”), ENO assumes a 30-year useful life unless unit-specific information is available to support a
different assumption.

ENO maintains generic useful life assumptions of 30 years and 25 years for tracking solar and onshore
wind respectively due to its lack of experience with renewables having operated to the end of their useful
lives and deactivated. As more information on useful life of renewables becomes available ENO will look
to update these assumptions.

As with all assets in its Portfolio, ENO evaluates whether to make investments necessary to keep a
particular unit in service for an additional period of time at an acceptable level of operational reliability as
the unit nears the end of its assumed useful life, as equipment failures at the unit occur, or as unit operating
performance diminishes.

3.5 Summary of Types of Resources Needed

As discussed in Section 4.2, there are a number of supply-side and demand-side alternatives available to
address ENO’s long-term resource needs. These include incremental long-term resource additions from self-
supply alternatives, acquisitions, and long-term PPAs. Demand-side alternatives including Energy
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Efficiency, Demand Response, and customer-focused products and services can also provide solutions to
meet long-term needs.

The Portfolio design analytics outlined in more detail below explore the value of renewables, dispatchable
supply-side alternatives, and demand-side measures. As the solar industry matures and the capital costs
associated with these resources continue to decline, solar is anticipated to become increasingly feasible as a
utility-scale supply solution. As intermittent generating additions increase, and ENO’s legacy fleet
deactivates, ENO will require additional flexible and quick-start capability. ENO will continue to assess
this need over the long-term planning horizon.

Transmission

3.6 Participation in MISO

ENO has been a market participant in the MISO Regional Transmission Organization (“RTO”) since
December 19, 2013. MISO is a non-profit, member-based organization, which exists to provide an
independent platform for efficient regional energy markets. MISO conducts transmission planning and
manages buying and selling of wholesale electricity across 15 U.S. states and the Canadian province of
Manitoba.

As shown below, ENO is located within Local Resource Zone (“LRZ”) 9 of the MISO footprint.

LRZ9

Figure 4: LRZ 9 within MISO

As a MISO member, ENO has access to a large, structured market that enhances the resource alternatives
available to meet customers’ near-term power needs. Over the long term, risk associated with the
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availability and price of power in the MISO market affects ENO’s resource planning. Additionally, ENO
retains responsibility for providing safe and reliable service to its customers. Thus, the 2018 ENO IRP is
designed to help ensure development of a long-term integrated resource plan for ENO that reflects that
responsibility and balances the objective of minimizing the cost of service while considering factors that
affect risk and reliability.

3.7 Transmission Planning

The Company’s transmission planning ensures that its transmission system:

(1) remains compliant with applicable North American Electric Reliability Corporation (“NERC”)
standards and the Company’s related local planning criteria, and

(2) is designed to efficiently deliver energy to end use customers at a reasonable cost. Since joining
MISO, ENO also plans its transmission system in accordance with the MISO Tariff.

Expansion of, and enhancements to, transmission facilities must be planned well in advance of the need for
such improvements given that regulatory approvals, right-of-way acquisition, and construction can take
years to complete. Advanced planning requires that computer models be used to evaluate the transmission
system in future years, taking into account the planned uses of the system, generation and load forecasts,
and planned transmission facilities. On an annual basis, the Company’s Transmission Planning Group
performs analyses to determine the reliability and economic performance needs of ENO’s portion of the
interconnected transmission system. The projects developed are included in the Long Term Transmission
Plan (“LTTP”) for submission to the MISO Transmission Expansion Planning (“MTEP”) process as part
of a bottom up planning process for MISO’s consideration and review. The LTTP consists of transmission
projects planned to be in service in an ensuing 10-year planning period. The projects included in the LTTP
serve several purposes: to address specific customer needs, to provide economic benefit to customers, to
meet NERC transmission planning reliability standards, to facilitate incremental load additions, and to
enable transmission service to be sold and generators to interconnect to the electric grid.

A key aspect of ENO’s engagement with MISO is its active participation in MISO’s bottom up reliability
planning process. This process is designed to ensure that the performance of the ENO transmission system
continues to meet reliability standards and is also a key input into MISO’s Market Congestion Planning
Study (“MCPS”) process. Through the MCPS, transmission system efficiency is ensured by monitoring
and eliminating congestion when benefits outweigh costs. Reliability projects submitted by Transmission
Owners are reviewed to determine if potential synergies exist between congestion relief and reliability.

In the case of ENO’s transmission system, the baseline reliability plan that includes both transmission
upgrades and the New Orleans Power Station currently under construction is expected to ensure
compliance with NERC requirements for reliability of the bulk electric system by reducing the risk of
cascading outages in New Orleans. In addition, that reliability plan is expected to eliminate much of the
congestion in the ENO footprint. The levels of congestion remaining in the ENO footprint once those
projects are placed in service are projected to be minimal and thus do not justify additional transmission
projects at this time. ENO has identified various reliability projects through the MISO process since 2013.
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Recent transmission projects resulting in reliability and congestion benefits in the ENO service area
include the Ninemile to Derbigny and Ninemile — Napoleon 230 kV line upgrades (completed in 2016)
and the Paterson to Pontchartrain Park 115 kV Line Reconductor (projected to be completed at the end of
2019).

Details of the ENO LTTP projects can be found in the current and past MISO MTEP reports.®

3.7.1 Integration of Transmission and Resource Planning

The availability and location of current and future generation on the transmission system can have a
significant impact on the long-term transmission plan, the requirements for meeting NERC reliability
standards, and efficiently delivering energy to customers at a reasonable cost. Like transmission, new
generation must be planned well in advance, and due to the interrelationship of generation and transmission
planning, looking far enough into the future and addressing potential supply needs is critical in meeting
ENO’s planning objectives of cost, reliability, and risk. As part of its ongoing planning process, ENO
considers transmission and capacity requirements and the impacts of generation siting on transmission
reliability and voltage support.

Inverter-based technology, including solar PV, can produce significant energy benefits and fill an
important role as part of ENO’s resource mix. However, consideration must be given to the increased role
that dispatchable resources may need to play in maintaining regional reliability as reliance on inverter-
based resources increase. First, it is important to note that the load in the region just after sunset is often
only slightly less than the peak load for that day. In fact, there are times when the daily peak for the city
of New Orleans actually occurs at night. Thus, conventional resources must be capable of quickly ramping
up to offset the loss of solar PV energy as the sun sets. Second, inverter-based resources do not contribute
to system inertia, which is produced by the rotating mass of conventional resources and which allows the
entire electrical system to resist changes to system frequency and maintain stable operating characteristics.
Going forward, as the role of renewables increases in ENO’s resource portfolio, it will be important to
consider transmission projects and the need for supportive dispatchable generation to ensure reliability
and economic planning principles are met.

The Resource Portfolios identified through the IRP analysis are designed based on energy import/export
capability between MISO South and North. These Portfolios are designed primarily to meet projected
capacity and energy needs as prescribed by ENO’s guiding principles and Council policies. While the
implementation of a sound transmission plan is necessary to ensure reliability and can facilitate the efficient
flow of energy within a system, it does not address capacity needs. Other analyses, which are part of
ongoing planning processes, such as for the siting of specific future generation resources, will take into
account transmission planning by applying the transmission topology, including approved MISO MTEP
projects.

8 https://www.misoenergy.org/planning/planning/
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3.8 Resource Adequacy and Planning Reserve Requirements

As a load serving entity (“LSE”) within MISO, ENO is responsible for planning and maintaining a
Resource Portfolio to meet its customers’ power needs. To meet its customers’ needs, ENO must maintain
the right type and amount of capacity in its Portfolio. With respect to the amount of capacity, two
considerations are relevant: 1) MISO Resource Adequacy Requirements; and 2) Long-Term Planning
Reserve Margin Targets.

3.8.1 MISO Resource Adequacy Requirements

Resource Adequacy is the process by which MISO obligates participating LSEs to procure sufficient
capacity, through the procurement of zonal resource credits (“ZRC”) equal to their Planning Reserve
Margin Requirement (“PRMR”) in order to ensure regional reliability. ZRCs are provided by both supply-
side generation and demand side alternatives. An LSE’s PRMR is based on its forecasted peak load
coincident with MISO’s forecasted peak load, plus a planning reserve margin established by MISO
annually for the MISO footprint.

Under MISO’s Resource Adequacy process, the planning reserve margin is determined annually by
November 1% prior to the upcoming planning year (June - May). Additionally, through MISO’s annual
Resource Adequacy process, MISO determines the annual capacity needs for a particular region or LRZ
based on load requirements, capability of the existing generation, and import capability of the LRZ. Those
generation needs are articulated through a Local Clearing Requirement for the LRZ for each Planning Year.

At present, the MISO Resource Adequacy process is a short-term construct. Requirements are set annually
and apply only to the next year. Similarly, the cost of zonal resource credits, as determined annually through
the MISO auction process, apply only to the forthcoming year. Both the level of required ZRCs and the
cost of those ZRCs are subject to change from year to year. In particular, the cost of ZRCs can change
quickly as a result of, among other things, changes in bidding strategy of market participants, the
availability of generation within MISO and a specific LRZ, and an LRZ’s Local Clearing Requirement. As
a result, although the MISO Resource Adequacy process establishes minimum requirements that must be
met in the short term and are reviewed regularly as part of the resource planning process, it does not provide
an appropriate basis for determining ENO’s long-term resource needs. In other words, and as the Council
has previously acknowledged, relying on the short-term market for ZRCs to meet customers’ long-term
power needs involves significant risk. A more stable basis for long-term planning is needed if ENO is to
meet its long-term planning objectives.

3.8.2 Long-Term Planning Reserve Margin Targets

ENO plans to meet its projected peak load, plus a 12 percent planning reserve margin, based on installed
capacity. The long-term planning reserve margin is intended as a generation supply safety margin to
maintain reliable service during unplanned events, like generating unit outages and extreme weather, over
the long-term planning horizon, while still benefitting from participation in MISO’s broader energy
markets. This long-term planning approach (as opposed to relying heavily on MISO’s short-term capacity
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