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COMMODITY FORECASTS 

Supplem
ent 6 PU

B
LIC

 V
ER

SIO
N

 
C

N
O

 D
ocket N

o. U
D

-08-02



2 2 

HENRY HUB NATURAL GAS PRICE FORECAST 

COMMODITY FORECASTS 

 

SPO 2015 Long-Term Henry Hub Natural Gas Price Forecasts (2014$/MMBtu) 

 SPO Planning Analysis relies on a 
number of leading consultants in 
preparing the natural gas price 
forecast. 

 The early years of the long-term 
forecast (~1st 3 years) are based on 
NYMEX forward prices without 
modification. 

 In the later years, the Industrial 
Renaissance Natural Gas forecast 
represents a consensus view of the 
consultants’ forecasts. 

 The High and Low Cases represent 
plausible alternative scenarios  
developed by SPO (informed by 
consultants and a review of historical 
fundamentals and prices). 
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CO2 PRICE FORECAST 

PORTFOLIO DESIGN ANALYTICS 
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HISTORIC LOAD AND LOAD FORECAST 
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ENO HISTORIC PEAK DEMAND AND ENERGY 

LOAD FORECAST 

 

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

Peak 
(MW) 

1,254 912 904 882 998 1,005 1,018 1,018 1,012 987 

Load 
(MWh) 

5,255,932 4,787,343 4,642,137 4,748,723 5,006,068 5,302,305 5,335,801 5,216,204 5,343,109 5,318,457 
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ENO TOTAL ENERGY LOAD FORECAST 

LOAD FORECAST 

 

2015 Update 2015-2025 
CAGR 

2025-2034 
CAGR 

Industrial Renaissance 1.0% 0.9% 

Business Boom 1.1% 0.9% 

Distributed Disruption 0.7% 0.0% 

Generation Shift 0.8% 0.9% 

2015 Update Energy 
Forecast (GWh) 

2015 2020 2025 2030 2034 

Industrial Renaissance 5,406 5,695 5,968 6,258 6,497 

Business Boom 5,568 5,929 6,213 6,514 6,762 

Distributed Disruption 5,383 5,660 5,796 5,842 5,779 

Generation Shift 5,375 5,567 5,827 6,117 6,356 
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ENO PEAK FORECAST 

LOAD FORECAST 

 

WN Peak = Actual peak adjusted to normal weather 

2015 Update 2015-2025 
CAGR 

2025-2034 
CAGR 

Industrial Renaissance 0.7% 0.6% 

Business Boom 0.8% 0.6% 

Distributed Disruption 0.7% 0.5% 

Generation Shift 0.7% 0.6% 

2015 Update Total Peak 
Forecast (MWs) 

2015 2020 2025 2030 2034 

Industrial Renaissance 1,029 1,070 1,105 1,143 1,176 

Business Boom 1,052 1,101 1,137 1,178 1,212 

Distributed Disruption 1,029 1,068 1,099 1,127 1,151 

Generation Shift 1,027 1,067 1,104 1,141 1,173 
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PORTFOLIO DESIGN ANALYTICS (SCENARIOS & SENSITIVITIES) 
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PORTFOLIO DESIGN ANALYTICS 

PORTFOLIO DESIGN ANALYTICS 

Develop ENO 
Portfolio Plan 
For Each 
Scenario 

Validate 
Preferred 
Portfolio 

Select 
Preferred 
Portfolio  

Detailed MISO 
South Modeling 
with DSM 
Optimization 

Run Capacity 
Expansion in 
AURORA 
Footprint 

Run 
Sensitivity 
Analysis 

Gather Inputs;  
Develop 
Scenario &  
Sensitivity Cases 

The IRP is a dynamic process for long-range planning that provides for a flexible approach 
to resource selection.  The Preferred Portfolio resulting from the IRP planning process 
provides guidance regarding long-term resource additions, but is not intended as a static 
plan or pre-determined schedule for resource additions.  Actual portfolio decisions are 
made at the time of execution. 

As required in Resolution R-10-142, IRP analytics will rely on a combination of scenario 
and sensitivity analyses.   The process will include seven broad steps: 
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10 

SCENARIOS AND SENSITIVITIES TO BE PERFORMED 

The companies plan to examine four scenarios to assess 
alternative portfolio strategies under varying market conditions.  
The four scenarios are: 

• Scenario 1 (Industrial Renaissance) 

― Reference Load, Gas, Oil, and Coal Prices 

― No direct CO2 cap and trade or tax on existing resources 
or new resources but EPA CO2 standards for new 
resources allowed to go into effect as currently proposed. 

― Most renewable incentives allowed to sunset 

― No new RPS Standards 

• Three additional scenarios listed below and described on the 
next page. 

― Scenario 2 (Business Boom) 

― Scenario 3 (Distributed Disruption) 

― Scenario 4 (Generation Shift)  

 

 

 

 

PORTFOLIO DESIGN ANALYTICS 

*ENO uses MISO capacity market purchases/sales to ensure 
   appropriate resource adequacy 
**To the extent that there is a CO2 cap and trade or tax it is assumed 
    to apply to new and existing resources equally. 

The Sensitivity Analysis considered the following uncertainties: 
 
• Natural gas prices  
• Implementation of CO2 cost** 
• Gas and CO2 combination** 
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Scenario 2 Scenario 3 Scenario 4 

Business Boom Distributed Disruption Generation Shift 

General 
Themes 

• U.S. energy boom continues with low gas and 
coal prices discounted to world prices.  U.S. oil 
production remains strong but price stays linked 
to world market. 

• Low fuel prices drive high load growth especially 
in industrial class, but with Residential  and 
Commercial class  spillover benefits. 

• Higher capital cost for new power plants. 
 

• States continue to support distributed 
generation.  Consumers and businesses see 
it as a way to manage their own energy 
uses. 

• Medium-high oil prices drive consumer 
awareness across energy spectrum. 

• Overall economic conditions are steady 
with moderate GDP growth which enables 
investment in energy infrastructure.  

• High natural gas exports and more 
coal exports lead to higher prices at 
home. 

• Slow economic growth due to 
higher energy prices. 

• Consumers and government look 
for utility transformation to  
cleaner and more stable fuels.   

• Conditions are ripe for renewables 
and new nuclear but their 
challenges  remain. 

Power Sales • Power sales driven by industrial growth and 
modest rate increases due to low natural gas and 
coal prices. 
 
 

• Power sales growth slows and ultimately 
turns negative. 

• Solar PV and Combined Heat and Power 
impact utility sales, however, most 
customers stay grid connected. 

• Customers seek maximum flexibility and 
reliability by relying on self generation and 
grid power to meet their needs. 

• Slow economic growth leads to 
relatively low power sales. 

CO2 

Policy 
• Congress or the EPA ultimately  passes a mild CO2 

cap and trade program (power sector only) 
effective in 2023. 

• Congress or the EPA ultimately  passes a 
mild CO2 cap and trade program (power 
sector only) effective in 2023. 

• Congress takes control of CO2 cap 
and trade away from EPA and 
passes a Kerry -Lieberman style CO2 
program effective  in 2023. 

Energy Policy • Most renewable energy subsidies sunset.  
• Not all states meet RPS goals. 

• Net metering continues but issues related 
to cross subsidization are addressed. 

• Federal and state renewable subsidies 
continue  

• Federal and state renewable 
subsidies continue  

• No new state RPSs. 

Fuels • Low fuel prices, but natural gas and coal still 
plentiful as exploration and production costs are 
also lower.  Coal prices low to retain  share. 
 

• Natural gas prices are driven higher by EPA 
regulation of fracking & local opposition.  
Coal and oil prices also high. 

• Natural gas, coal, and oil prices are 
high. 

SCENARIO STORYLINES 

PORTFOLIO DESIGN ANALYTICS 
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20 YEAR MARKET MODEL INPUTS (2015-2034) 

PORTFOLIO DESIGN ANALYTICS 

 

Industrial Renaissance Business Boom Distributed Disruption Generation Shift 

Electricity CAGR (Energy GWh) ~1.0% ~1.0% ~0.4% ~0.8% 

Peak Load Growth CAGR  ~0.7% ~0.7% ~0.7% ~0.7% 

Henry Hub Natural Gas Prices ($/MMBtu)* $4.87 levelized 2014$ 
Low Case 

$3.84 levelized 2014$ 
Same as Reference Case 
($4.87 levelized 2014$) 

High Case ($8.18 levelized 
2014$) 

WTI Crude Oil ($/Barrel)* $73.99 levelized 2013$ 
Low Case 

$69.00 levelized 2013$ 
Medium High ($109.12 

levelized 2013$) 
High Case ($173.71 

levelized 2013$) 

CO2 ($/short ton)* None 
Cap and trade starts in 2023 

$6.70 levelized 2013$ 
Cap and trade starts in 2023 

$6.70 levelized 2013$ 

Cap and trade starts in 
2023 $14.32 levelized 

2013$ 

Conventional Emissions Allowance Markets CSAPR & MATS CSAPR & MATS CSAPR & MATS CSAPR & MATS 

Delivered Coal Prices  –  Entergy Owned Plants 
(Plant Specific Includes Current Contracts) 

$/MMBtu* 

Reference Case 
(Vol. Weighted Avg. 

$2.81 levelized 2013$) 

Low Case 
(Vol. Weighted Avg. 

$2.43 levelized 2013$) 

Same as Reference Case 
(Vol. Weighted Avg. 

$2.81 levelized 2013$) 

High Case 
(Vol. Weighted Avg. 

$2.53 levelized 2013$) 

Delivered Coal Prices –  Non Entergy Plants In 
Entergy Region 

Reference Case (Price 
Varies by Plant) 

Low Case (Price Varies by 
Plant) 

Same as Reference Case 
High Case (Price Varies by 

Plant) 

Delivered Coal Prices –  Non Entergy Regions 
Reference Case (Price 

Varies by Plant) 
Low Case (Price Varies by 

Plant) 
Same as Reference Case 

High Case (Price Varies by 
Plant) 

Coal Retirements Capacity (GW)* Age 60** Age 70** Age 60** Age 50** 

*Figures shown are for the period 2015-2034 covering a sub-set of the Eastern Interconnect which is  approximately 34% of total U.S. 2011 TWh electricity sales.  
Note:  Levelized prices  refer to the price in 2013 dollars where the NPV of that price grown with inflation over the 2015-2034 period would equal the NPV of levelized nominal 
prices over the 2015-2034 period when the discount rate is 6.93%. (ENO WACC).  
**Entergy owned coal plants assumed to operate beyond the end of the IRP  (2034).  Some non Entergy plants retire early due  to  environmental  compliance considerations 
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FLEET ASSUMPTIONS 
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ENO’S GENERATION  FLEET 2015 

FLEET ASSUMPTIONS 

Unit Fuel Capability (MW) Deactivation Assumption 

Ninemile 6 Gas 112 N/A 

Michoud 2 Gas 239 May 31, 2016 

Michoud 3 Gas 542 May 31, 2016 

ANO 1 Nuclear 23 N/A 

ANO 2 Nuclear 27 N/A 

Grand Gulf Nuclear 247 N/A 

Independence 1 Coal 7 N/A 

White Bluff 1 Coal  12 N/A 

White Bluff 2 Coal 13 N/A 
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ENO RESOURCE NEEDS BY SCENARIO BY YEAR (MW) 

Industrial Renaissance  Business Boom Distributed Disruption Generation Shift 

2015 165 140 166 168 

2016 (639) (671) (638) (630) 

2017 (639) (672) (638) (638) 

2018 (649) (683) (648) (648) 

2019 (655) (690) (654) (653) 

2020 (662) (696) (659) (659) 

2021 (668) (703) (664) (664) 

2022 (674) (710) (669) (671) 

2023 (682) (718) (676) (679) 

2024 (691) (727) (683) (688) 

2025 (701) (737) (694) (700) 

2026 (709) (746) (698) (706) 

2027 (718) (755) (705) (714) 

2028 (727) (764) (712) (723) 

2029 (736) (773) (722) (733) 

2030 (744) (782) (726) (741) 

2031 (754) (792) (741) (753) 

2032 (762) (801) (738) (759) 

2033 (772) (811) (745) (768) 

2034 (781) (821) (753) (778) 

FLEET ASSUMPTIONS 
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ENO PORTFOLIO AND SUPPLY ROLE NEEDS 

FLEET ASSUMPTIONS 
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ENO’s 2016 Load Duration Curve (MW) Requirements Capability (MW) 

ENO’s 2016 generation portfolio is projected to have adequate capacity for its Base Load and Core Load 
Following needs; however, additional peaking capacity is needed 

Reserve 

DRAFT 

Unit Fuel Capability 
(MW) 

Ninemile 6 Gas 112 

Union Gas 204 

ANO 1 Nuclear 23 

ANO 2 Nuclear 27 

Grand Gulf Nuclear 247 

Independence 1 Coal 7 

White Bluff 1 Coal  12 

White Bluff 2 Coal 13 
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ENO’S CAPACITY & ENERGY MIX 

FLEET ASSUMPTIONS 

2014 Energy Mix (MWh) 

DRAFT 

With the planned deactivation of Michoud 2 and 3, nuclear and coal resources provide over 50% of capacity 
and over 60% of energy needs 

4% 

53% 

43% 

2016 Capacity (MW) 

Coal

Nuclear

Gas
58% 

4% 

31% 

7% 

2016 Energy Mix (MWh) 

Nuclear

Coal

Gas

MISO Purchase

Note:  2016 does not 
reflect effect of 
System Agreement 

2% 

33% 

65% 

2014 Capacity (MW) 

Coal

Nuclear

Gas

Supplem
ent 6 PU

B
LIC

 V
ER

SIO
N

 
C

N
O

 D
ocket N

o. U
D

-08-02



18 

DSM OVERVIEW  

Supplem
ent 6 PU

B
LIC

 V
ER

SIO
N

 
C

N
O

 D
ocket N

o. U
D

-08-02



 ICF conducted a DSM Potential Study to develop high -level,  long run achievable DSM program potential 

estimates for ENO over the 20-year planning horizon (2015-2034).   

 In total,  24 DSM programs were considered cost effective with a Total Resources Cost (“TRC”) ratio 

of 1.0 or better. ICF developed hourly loadshapes and program cost projections representing three 

levels – low, reference, and high – of achievable DSM program savings. These load shapes and costs 

are the demand side management inputs in the IRP analysis.   

 
ENO Cumulative Net MW Savings Potential, by Scenario 

DSM POTENTIAL STUDY 

DSM OVERVIEW 
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AURORA BACKGROUND AND CONSTRUCT 
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AURORAXMP ELECTRIC MARKET MODEL 

• AURORAxmp Electric Market Model (AURORA) is a production cost model licensed by Entergy in April 2011 from 
software firm EPIS, Inc. in Sandpoint, ID (www.epis.com).  Use of the tool at Entergy has advanced to the point 
where it is now the primary production cost tool used for MISO market modeling and Entergy long-term planning.  

 

• The 2015 ENO IRP will utilize AURORA in scenario and sensitivity modeling.  The 2015 AURORA Update Case has 
been created using the latest planning assumptions .  This will serve as the foundation for ENO’s IRP Scenario 1 
modeling.  Assumptions  in the IRP work which materially differ from the 2015 Business Plan case will be noted in 
the IRP documents.  The AURORA model has been calibrated to ensure accuracy of input data and output results.  
AURORA simulates the hourly operations of a power market over a projected study period.  In this case, the model 
has been populated to allow studies for up to 20 years in length (1/1/2015 to 12/31/2034). 

 

• The ENO IRP consider the years 2015-2034.   

 

• The AURORA model as configured for IRP analysis uses a zonal representation of MISO and 1st Tier markets.  The 
MISO modeling is broken down into two regions, MISO North and MISO South.  The MISO North region represents 
the MISO RTO as it existed prior to Entergy joining the RTO. The MISO South region includes Entergy operating 
companies, Entergy co-owners, IPPs and Qualifying Facilities, and other non-Entergy companies (i.e. CLECO, LAFA, 
LEPA, LAGN, and SMEPA) within the Entergy footprint that began participation in the MISO market December 19, 
2013. The 1st Tier markets consist of SPP, SERC – Central (TVA), and SERC – Southeast (SERCS). 
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Entergy and surrounding regions will be modeled . 

SCOPE OF AURORA MARKET MODELING 

AURORA BACKGROUND AND 
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FUEL PRICE METHODOLOGIES USED IN MODELING 

AURORA MODEL 
ASSUMPTIONS 

FUEL PRICE METHODLOGY 

Fuel Load Serving Entity Commodity Treatment Transportation Treatment Impact on Power Prices 

Natural Gas Entergy OPCOs 
Henry Hub proprietary forecast plus 

basis adjustments based on a historical 
analysis of basis 

Transportation contracts and taxes to 
arrive at delivered price. 

High 

Natural Gas 
Non Entergy MISO 

South 

Henry Hub proprietary forecast plus 
adjustments from consultant averages 
of the basis differential at each non-

Entergy hub 

Default transportation adders provided 
by EPIS based on how they classify the 

resources  (peaking, cycling, etc.) 
 

High 

Natural Gas 
Other Modeled 

Footprint 
Same as above High 

Coal Entergy OPCOs 

Proprietary forecast using future spot 
prices of Powder River Basin coal 

forecast by Energy Ventures Analysis 
plus existing coal contracts 

Proprietary forecast of transportation 
cost based on rail contracts and 

forecasted spot rail prices by Energy 
Ventures Analysis 

High 

Coal 
Non Entergy MISO 

South 
Delivered price forecast on a plant by plant basis from Energy Ventures Analysis High 

Coal 
Other Modeled 

Footprint 
Delivered price forecast on a plant by plant basis from Energy Ventures Analysis High 

Nuclear Fuel Entergy OPCOs 

Proprietary forecast of each nuclear 
unit's commodity & fabrication cost 
considering existing contracts and 

future spot transportation cost 

Proprietary forecast of each nuclear unit's 
transport cost considering existing 

contracts and future spot transportation 
cost 

Low 

Nuclear Fuel 
Non Entergy MISO 

South 
Volume weighted average cost for Entergy's regulated nuclear plants used for 

other nuclear plants 
Low 

Nuclear Fuel 
Other Modeled 

Footprint 
Same as above Low 

Two factors drive the rigor and frequency of fuel price forecast updates.  First the impact the fuel price assumption 

has on forecasting power prices; and secondly whether Entergy resources utilize the fuel in question. 
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FUEL PRICE METHODOLOGIES USED IN MODELING (CONTINUED) 

AURORA MODEL 
ASSUMPTIONS 

FUEL PRICE METHODLOGY 

Fuel Load Serving Entity Commodity Treatment Transportation Treatment Impact on Power Prices 

Diesel/Fuel Oil Entergy OPCOs 
Use of petroleum for emergency use only  at selected plants and 

therefore not modeled 
Not meaningful* 

Diesel/Fuel Oil Non Entergy MISO South 
Use of petroleum for emergency use only  at selected plants and 

therefore not modeled 
Not meaningful* 

Diesel/Fuel Oil 
Other Modeled 

Footprint 
The delivered price forecast provided by AURORA vendor EPIS is used Not meaningful* 

Biomass Entergy OPCOs 
Proprietary forecast of delivered price based on market assessments by 

Argus Research and a forecast of lumber and wood price escalations 
provided by IHS Global Insight 

Not meaningful 

Biomass Non Entergy MISO South 
Proprietary forecast of delivered price based on market assessments by 

Argus Research and a forecast of lumber and wood price escalations 
provided by IHS Global Insight 

Not meaningful 

Biomass 
Other Modeled 

Footprint 
The delivered price forecast provided by AURORA vendor EPIS is used Not meaningful 

*Diesel prices impact coal transportation cost so the current and future outlook for diesel prices are considered in coal price 

  forecasts.    
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MARKET MODELING AND PORTFOLIO DESIGN 
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MISO MARKET MODELING 
AND PORTFOLIO DESIGN 

PROJECTED MISO MARKET ADDITIONS BY YEAR 

26 
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 The AURORA Capacity Expansion 

Model was used to develop a DSM 

portfolio for each of the scenarios.  

 The result of this process was an 

optimal DSM portfolio for each 

scenario.  

DSM OPTIMIZATION 

Portfolio Design Mix  
 

IR Portfolio BB Portfolio DD Portfolio GS 
Portfolio 

DSM  14 Programs 12 Programs 16 Programs 17 Programs 

DSM 
Maximum 
(MW) 

 
41 

 
26 

 
40 

 
43 

MISO MARKET MODELING 
AND PORTFOLIO DESIGN 
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MISO MARKET MODELING 
AND PORTFOLIO DESIGN 

LOAD REQUIREMENTS FOR EACH SCENARIO 
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Industrial Renaissance Scenario (MW) 
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Generation Shift Scenario (MW) 
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AURORA CAPACITY EXPANSION - SUPPLY SIDE PORTFOLIOS 

MISO MARKET MODELING 
AND PORTFOLIO DESIGN 
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Existing Capacity Union

2020 Amite South CCGT 2019 CCGT

Reference Load Requirement DSM Adjusted Reference Load Requirment

Industrial Renaissance, Business Boom, and Distributed Disruption Portfolio 

MW 

Preliminary – Work in Progress 

*Resources listed in blue are existing and 
planned resources. Resources additions 
listed in brown are the resources to be 
evaluated in the IRP. 

Resource 
Addition 

Capacity (MW) 

2019 CCGT 382 
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AURORA CAPACITY EXPANSION - SUPPLY SIDE PORTFOLIOS 

MISO MARKET MODELING 
AND PORTFOLIO DESIGN 
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2019 Solar 2023 Solar 2025 Solar
2027 Solar 2029 Solar 2030 Wind
2031 Solar 2033 Solar 2034 Solar
Generation Shift Load Requirement DSM Adjusted GS Load Requirment

Generation Shift Portfolio 

MW 

Preliminary – Work in Progress 

*Resources listed in blue are existing and 
planned resources. Resources additions 
listed in brown are the resources to be 
evaluated in the IRP. 

Resource 
Addition 

Capacity 
(MW) 

Effective 
Capacity 

(MW) 

2019 Solar 800 200 

2023 Solar 50  12.5 

2025 Solar 50  12.5 

2027 Solar 50  12.5 

2029 Solar 50  12.5 

2030 Wind 50 7 

2031 Solar 50 12.5 

2033 Solar 50 12.5 

2034 Solar 50  12.5 

30 
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MANUAL PORTFOLIOS - SUPPLY SIDE PORTFOLIOS 

MISO MARKET MODELING 
AND PORTFOLIO DESIGN 
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Reference Load Requirement DSM Adjusted Reference Load Requirment

Industrial Renaissance – CT Portfolio 

MW 

Preliminary – Work in Progress 

*Resources listed in blue are existing and 
planned resources. Resources additions 
listed in brown are the resources to be 
evaluated in the IRP. 

Resource 
Addition 

Capacity (MW) 

2019 CT 194 
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MANUAL PORTFOLIOS - SUPPLY SIDE PORTFOLIOS 

MISO MARKET MODELING 
AND PORTFOLIO DESIGN 
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2020 Amite South CCGT 2019 CT

2020 Solar Reference Load Requirement

DSM Adjusted Reference Load Requirment

Industrial Renaissance – CT/Solar Portfolio 

MW 

Preliminary – Work in Progress 

*Resources listed in blue are existing and 
planned resources. Resources additions 
listed in brown are the resources to be 
evaluated in the IRP. 

Resource 
Addition 

Capacit
y (MW) 

Effective 
Capacity 

(MW) 

2019 CT 194 194 

2020 Solar 100 25 
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MANUAL PORTFOLIOS - SUPPLY SIDE PORTFOLIOS 

MISO MARKET MODELING 
AND PORTFOLIO DESIGN 
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2020 Wind Reference Load Requirement

DSM Adjusted Reference Load Requirment

Industrial Renaissance – CT/Wind Portfolio 

MW 

Preliminary – Work in Progress 

*Resources listed in blue are existing and 
planned resources. Resources additions 
listed in brown are the resources to be 
evaluated in the IRP. 

Resource 
Addition 

Capacit
y (MW) 

Effective 
Capacity 

(MW) 

2019 CT 194 194 

2020 Wind 100 14 
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MANUAL PORTFOLIOS - SUPPLY SIDE PORTFOLIOS 

MISO MARKET MODELING 
AND PORTFOLIO DESIGN 
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Existing Capacity Union
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2020 Wind 2020 Solar

Reference Load Requirement DSM Adjusted Reference Load Requirment

Industrial Renaissance – CT/Wind-Solar Portfolio 

MW 

Preliminary – Work in Progress 

*Resources listed in blue are existing and 
planned resources. Resources additions 
listed in brown are the resources to be 
evaluated in the IRP. 

Resource 
Addition 

Capacit
y (MW) 

Effective 
Capacity 

(MW) 

2019 CT 194 194 

2020 Wind 50 7 

2020 Solar 50 12.5 
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35 

INSTALLED CAPACITY MIX OF EACH PORTFOLIO IN 2034 

0%
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Capacity
Expansion - IR,

BB, DD

Capacity
Expansion - GS

CT CT/Solar CT/Wind CT/Solar-Wind

MISO MARKET MODELING 
AND PORTFOLIO DESIGN 

Resource Type Resource 

 
Renewables 

Wind 

Solar 

Peaking CT 

 
Base Load and 
Load Following 

CCGT 

Nuclear 

Coal 
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36 

PORTFOLIO COSTS & SENSITIVITIES  
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37 37 

TOTAL SUPPLY COST COMPONENTS EXCLUDING SUNK NON-FUEL FIXED COST 

PORTFOLIO COSTS AND 
SENSITIVITIES  

      Variable Supply Costs 

+    DSM Fixed Costs 

+    Non Fuel Fixed Costs of Incremental Additions 

+    Capacity Purchases 

+    Production Tax Credits (PTC) and Investment Tax Credit (ITC) (only  

included in the GS Scenario)     

 

 

$0 $500 $1,000 $1,500 $2,000 $2,500

CT Portfolio

CT Wind Portfolio

CT Solar Portfolio

CT Solar and Wind
Portfolio

CCGT Portfolio

Solar Portfolio

Total Supply Costs Excluding Sunk Non-Fuel Fixed Cost 
Industrial Renaissance Scenario (Levelized Real, PV, 2015$ M$) 

Variable Supply Cost DSM Fixed Cost Non-Fuel Fixed Costs of Incremental Additions Capacity Purchases

The CT Portfolio 
has lower non-fuel 

fixed cost 
compared to the 
other 5 portfolios 

Total Supply Costs 
Excluding        
Sunk Non-fuel 
Fixed Costs 
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38 38 

PORTFOLIO TOTAL SUPPLY COSTS 

PORTFOLIO COSTS AND 
SENSITIVITIES  

• The CCGT Portfolio ranks high, but has more risk because of higher fixed cost being offset by uncertain 
potential variable cost savings 

• The Solar Portfolio is highly ranked in the Generation Shift Scenario  due to continuation of ICT subsidiaries, 
high gas prices, and high CO2 prices, but ranks lowest in each of the other scenarios 

• The addition of Wind and/or Solar to the CT Portfolio is only beneficial in the Generation Shift Scenario  

    

Total Cost by Scenario 
Levelized Real ($M)     

Ranking by Scenario 

            

  Ref - IR BB DD GS       Ref - IR BB DD GS 

  CT $1,893 $1,687 $1,837 $2,374   CT 2 2 2 6 

  CT Wind $1,952 $1,765 $1,885 $2,310   CT Wind 5 5 3 3 

  CT Solar $1,949 $1,756 $1,889 $2,343   CT Solar 3 3 5 5 

  CT Solar_Wind $1,951 $1,760 $1,887 $2,326   CT Solar_Wind 4 4 4 4 

    CCGT $1,836 $1,538 $1,754 $2,228     CCGT 1 1 1 2 

    Solar $2,501 $2,432 $2,403 $2,100     Solar 6 6 6 1 

                    

                    

    

Variance ($M) 
relative to highest ranked portfolio 

      

            

  Ref - IR BB DD GS     

  CT $57 $148 $84 $275     

  CT Wind $116 $226 $132 $210     

  CT Solar $113 $217 $135 $243     

  CT Solar_Wind $114 $222 $133 $226     

    CCGT $0 $0 $0 $128     

    Solar $665 $893 $649 $0     

The CT Portfolio performs well in most scenarios, has lower risk, and complements ENO’s existing portfolio 

Portfolios 

Although the CCGT and Solar 
Portfolios rank higher on a total 
cost basis, the CT Portfolio 
presents less risk while providing 
good economic performance. 
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REFERENCE – IR SCENARIO SENSITIVITY: NATURAL GAS  (PV $2015, $M) 

PORTFOLIO  COSTS & 
SENSITIVITIES  

Although the Solar Portfolio is less volatile, it is more costly than the other portfolios.  The CCGT and CT Portfolios 
are similarly affected by changes in gas price assumptions. 
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40 

REFERENCE – IR SCENARIO SENSITIVITY: CO2 (PV $2015, $M) 

PORTFOLIO COSTS & 
SENSITIVITIES  

The CCGT Portfolio is relatively less affected by changes in carbon price assumptions; however, ENO existing 
portfolio is expected to have adequate Base Load and Core Load Following capacity.  
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REFERENCE – IR SCENARIO SENSITIVITY: NATURAL GAS AND  CO2 (PV $2015, $M) 

PORTFOLIO COSTS & 
SENSITIVITIES  

Although the Solar Portfolio is less volatile, it is more costly than the other portfolios.  The CCGT and CT Portfolios 
are similarly affected by changes in gas price assumptions.  
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PREFERRED RESOURCE PLAN 
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PREFERRED RESOURCE PLAN 

PREFERRED RESOURCE PLAN 
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Reference Load Requirement DSM Adjusted Reference Load Requirment

Industrial Renaissance – CT Portfolio 

MW 

Preliminary – Work in Progress 

*Resources listed in blue are existing and 
planned resources. Resources additions 
listed in brown are the resources to be 
evaluated in the IRP. 

Resource 
Addition 

Capacity (MW) 

2019 CT 194 
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Load & Capability 2015—2034 

  2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 

Requirements                                         

Peak Load 1,029 1,050 1,049 1,059 1,064 1,070 1,075 1,081 1,088 1,096 1,105 1,112 1,120 1,128 1,136 1,143 1,152 1,160 1,168 1,176 

Reserve Margin 

(12%) 

124 126 126 127 128 128 129 130 131 132 133 133 134 135 136 137 138 139 1401 141 

Total 

Requirements 

1,153 1,176 1,175 1,186 1,192 1,198 1,204 1,211 1,219 1,227 1,238 1,246 1,254 1,263 1,272 1,281 1,291 1,299 1,308 1,318 

Resources 

Existing 

Resources 

Owned Resources 1,318 537 537 537 537 537 537 537 537 537 537 537 537 537 537 537 537 537 537 537 

PPA Contracts - - - - - - - - - - - - - - - - - - - - 

LMRs - - - - - - - - - - - - - - - - - - - - 

Identified 

Planned 

Resources 

Union - 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204 

Amite South 

CCGT - - - - - 229 229 229 229 229 229 229 229 229 229 229 229 229 229 229 

Other Planned 

Resources 

DSM 2 5 9 12 17 23 27 29 31 32 34 38 40 42 40 42 42 45 46 46 

CT - - - - 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 194 

Market Purchases 
- 430 426 433 240 12 14 18 24 32 40 44 51 58 68 75 85 90 99 108 

Total Resources 1,320 1,176 1,175 1,186 1,192 1,198 1,204 1,211 1,219 1,227 1,238 1,246 1,254 1,263 1,272 1,281 1,291 1,299 1,308 1,318 

44 

PREFERRED RESOURCE PLAN 

LOAD AND CAPABILITY OF ENO’S PREFERRED RESOURCE PLAN 

 

 

[1]Union plant acquisition is completed pending regulatory approvals. 
[2]ENO share of the Amite South RFP is presently estimated at 229 MW. RFP responses are currently being evaluated. As a result, actual capacity may exceed 560 MW. 
[3]Demand Side Management (DSM) total is grossed up for Planning Reserve Margin (12%) and transmission losses (2.4%). 
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Highly Sensitive, Confidential and Proprietary Information Pursuant to Council Resolution R‐07‐432

ENO SUPPLY PLAN DISCUSSION
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Highly Sensitive, Confidential and Proprietary Information Pursuant to Council Resolution R‐07‐432

Planning to meet future needs must consider unit age and condition
Michoud 2 & 3 are among the oldest units in ETR's Louisiana  fleet

Age of ETR fleet in Louisiana
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Little Gypsy_1

Age (yrs)

Ninemile Point_3

Waterford_1
Sterlington_7
Willow Glen_4

Ninemile Point_5
Ninemile Point_4

Buras_8

W. Avg. 39

Waterford_4*
Perryville_1
Ouachita_3
Acadia_2

Perryville_2
Calcasieu_2
Calcasieu_1
Nelson_6

Waterford_2

1

ENO Assets

Average age 
of ENO 
assets 
~49 yrs

Average age 
of ENO 
assets 
~49 yrs

Michoud 2 & 3 among 
the oldest active units in 
Entergy's Louisiana fleet

Michoud 2 & 3 are 
significantly older than 
the avg. age of the 
Louisiana fleet

Two units older than 
Michoud 2 already 
slated for deactivation

To be 
deactivated

To be 
deactivated
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Highly Sensitive, Confidential and Proprietary Information Pursuant to Council Resolution R‐07‐432

Steam generating fleet cycled more frequently in 2014
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Year 2010 2011 2012 2013 2014
Steam unit 

start‐stop cycles 246 236 227 216 396

Actual starts (2014)
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Highly Sensitive, Confidential and Proprietary Information Pursuant to Council Resolution R‐07‐432

Future dispatch of MI2 and MI3 driven by relative efficiency
Increased cycling will push the units beyond design basis as they near end of useful life

Generation Capacity (MW)

Peaking

Baseload

Cycling

Historic MI2 & 3 
operations

Future MI2 & 3 
operations

• Michoud 2 & 3 were designed for 
baseload and load‐following 
operation 
–High load factor
–Minimal starts per year
–Design cycle efficiency

• Supercritical pressure design basis of 
MI3 consistent with baseload 
operations

Projected increase in cycling consistent with 
peaking operational role... ...in contrast to original design basis

Legacy units 
pushed up stack as 
fleet modernized

3
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Highly Sensitive, Confidential and Proprietary Information Pursuant to Council Resolution R‐07‐432

Overview of Michoud 2 (MI2)

4

Status and operational design characteristics

Unit 2 Facility Details

Age 51 years (in operation since 1963)

Max. capacity 239 MW (Rankine cycle)

Technology
overview

Steam Turbine and Drum Boiler:
Drum style sub‐critical pressure steam generator 
designed by Riley Stoker. The steam turbine is a 
General Electric Model F10 tandem‐compound unit

Fuel Natural gas (previously capable of co‐fired gas / oil)

Current Role Intermediate annual must‐run

Heat Rate 
(5 year avg.)

10,960 Btu / kWh

Start‐stops 
(5 year avg.)

10 start‐stops / year

Operational
context

• Run in brackish water environment
• Units were flooded during Katrina in 2005
• Transmission interconnection – 115kV 

Among the oldest assets in 
the ETR fossil fleet

Operating in challenging 
environmental conditions

Steam turbine technology –
approaching asset design life

Relatively high heat rate 
versus newer technologies
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Highly Sensitive, Confidential and Proprietary Information Pursuant to Council Resolution R‐07‐432

MI2 would require significant refurbishment to continue to operate reliably 

5

Condenser Condition Generator Rotor risk increasing

Transformer failure risk is increasing

Cast iron water boxes have to be 
mechanically patched – patches 

are not reliable. 

Extensive condenser tube sheet 
cracking and tube wall thinning 

due to corrosion 

Phase I Condenser Tube sheet Replacement  "Unit 2 has accumulated 
approximately 350,000 
operating hours, or 
about 40 operating years 
through early October 
2010.  Increasing risk of 
rotor failure. 

Phase II Economizer Inlet Header Replacement 

High risk of transformer failure based on fleet experience. 

High Pressure Boiler Component Condition

Specific Examples Include...
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Highly Sensitive, Confidential and Proprietary Information Pursuant to Council Resolution R‐07‐432

Prior analysis indicated refurbishing MI2 was not economic

6

Maintaining MI2 more costly 
than purchasing capacity

Revenue requirement of refurbishing MI2 
significantly greater than the cost of 

purchasing capacity from the MISO market*

• $146M revenue requirement for MI2 
refurbishment significantly greater than 
upper bound of cost to purchase capacity

• Refurbishment could have contingencies 
which further increase costs

*Based on forecast of MISO Capacity prices over 2013‐2026 
produced at the time of MI2 analysis

146

33
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Refurbish Rev. Req. vs. capacity market cost (PV, 2013 $M)

52

72

95

Michoud 2

179

Go‐Forward Cost. Inc. Phase I & II

50% Contingency on Phase II

High Market Value/Breakeven ($M)
Reference Market Value/Breakeven ($M)
Low Market Value/Breakeven ($M)
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Highly Sensitive, Confidential and Proprietary Information Pursuant to Council Resolution R‐07‐432

Analysis from multiple dimensions supports the decision to 
deactivate Michoud 2 

7

MI2 nearing end of 
useful life and 

significantly older 
than avg for LA fleet

Putting it at 
increased risk of 
major component 
failures and in need 
of critical repairs

Cost of known repairs 
are significant and far 
exceed the near‐term 
projected cost of 
capacity in MISO

Steam units formerly in 
load following role may 
incur higher ongoing 

cost & reliability fatigue 
associated with more 
start up shut down 

cycles in peaking service

Privileged and Confidential  ‐ Attorney/Client Communication – Attorney Work Product – Prepared at the Direction of Counsel

MI2 requires significant refurbishment to continue to operate 

Source: Michoud Plant DSG Phase 1 and 2: Project Scope Evaluation, July 2014  0

"Failure could cripple unit for 13 months" Generator Rotor risk increasing

Transformer failure risk is increasing

Cast iron water boxes have to be 
mechanically patched – patches 

are not reliable. 

Extensive condenser tube sheet 
cracking and tube wall thinning 

due to corrosion 

Phase I Condenser Tube sheet Replacement  "Unit 2 has accumulated 
approximately 350,000 
operating hours, or 
about 40 operating years 
through early October 
2010.  Increasing risk of 
rotor failure. 

Phase II Economizer Inlet Header Replacement 

High risk of transformer failure based on fleet experience. 

"There have been numerous failures causing outages. "

Specific Examples Include

Privileged and Confidential  ‐ Attorney/Client Communication – Attorney Work Product – Prepared at the Direction of Counsel

Planning to meet future needs must consider unit age and condition
Michoud 2 & 3 are among the oldest units in ETR's Louisiana  fleet

Age of ETR fleet in Louisiana

5
12
12
12
13
13
14

32
39
39
40
41
41
43
43
44
45
47
48
50
51
53

59

0 10 20 30 40 50 60

Acadia_2
Perryville_2
Calcasieu_2
Calcasieu_1
Nelson_6

Waterford_2

Nelson_4
Little Gypsy_3

Michoud_3

Ninemile Point_5
Ninemile Point_4

Buras_8

Waterford_1
Sterlington_7
Willow Glen_4

Age (yrs)

Little Gypsy_2
Willow Glen_2

Michoud_2

Waterford_4
Perryville_1
Ouachita_3

Little Gypsy_1

W. Avg. 39

Ninemile Point_3

Source: ETR Plant data 0

ENO Assets

Average age 
of ENO
assets 
~49 yrs

Michoud 2 & 3 among 
the oldest active units in 
Entergy's Louisiana fleet

Michoud 2 & 3 are 
significantly older than 
the avg. age of the 
Louisiana fleet

Two units older than 
Michoud 2 already 
slated for deactivation

To be 
deactivated

Privileged and Confidential  ‐ Attorney/Client Communication – Attorney Work Product – Prepared at the Direction of Counsel

Prior analysis indicated refurbishing MI2 was not economic

2

Maintaining MI2 more costly 
than purchasing capacity

Notes: Analysis assumes Michoud 2 and 3 maintained and operated to 2027, Ninemile 4 and 5 maintained and operated to 2031 and 
2033, respectively. Present value for Michoud 2 and 3 based on ENO WACC (7.29%); Ninemile 4 and 5 based on ELL WACC of 7.02%
Source: September 2013 Report to Operating Committee, PhaseIISummaryData_ToMarciano7‐3‐2013.xlsx

Revenue requirement of refurbishing MI2 
significantly greater than the cost of 

purchasing capacity form the MISO market*

• $146M revenue requirement for MI2 
refurbishment significantly greater than 
upper bound of cost to purchase capacity

• Refurbishment could have contingencies 
which further increase costs

*Based on forecast of MISO Capacity prices over 2013‐2026 
produced at the time of the MI2 analysis

146

33

0

50

100

150

200
179

Refurbish Rev. Req. vs. capacity market cost (PV, 2013 $M)

52

72

95

Michoud 2

50% Contingency on Phase II

Go‐Forward Cost. Inc. Phase I & II High Market Value/Breakeven ($M)
Reference Market Value/Breakeven ($M)
Low Market Value/Breakeven ($M)

Privileged and Confidential  ‐ Attorney/Client Communication – Attorney Work Product – Prepared at the Direction of Counsel

Future dispatch of MI2 and MI3 driven by relative efficiency
Increased cycling will push the units beyond design basis as they near end of useful life

Generation Capacity (MW)

Peaking

Baseload

Cycling

Historic MI2 & 3 
operations

Future MI2 & 3 
operations

• Michoud 2 & 3 were designed for 
baseload and load‐following 
operation 
–High load factor
–Minimal starts per year
–Design cycle efficiency

• Supercritical pressure design basis of 
MI3 consistent with baseload
operations

Projected increase in cycling consistent 
with peaking operational role... ...in contrast to original design basis

Legacy units 
pushed up stack as 
fleet modernized
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Highly Sensitive, Confidential and Proprietary Information Pursuant to Council Resolution R‐07‐432

Overview of Michoud 3 (MI3)

8

Status and operational design characteristics

Unit 3 Facility Details

Age 47 years (in operation since 1967)

Max. capacity 542 MW (Rankine cycle)

Technology
overview

Steam Turbine and Supercritical Boiler:
Once‐through supercritical steam generator
Steam turbine is a GE tandem‐compound unit

Fuel Natural gas (previously capable of co‐fired gas / oil)

Current Role Intermediate annual must‐run

Heat Rate
(5 year avg.)

11,520 Btu / kWh

Start‐stops 
(5 year avg.)

12 start‐stops / year

Operational
context

• Run in brackish water environment
• Units were flooded during Katrina in 2005
• Transmission interconnection – 230kV 

Among the oldest assets in 
the ETR fossil fleet

Operating in challenging 
environmental conditions

Steam turbine technology –
approaching asset design life

Relatively high heat rate 
versus newer technologies
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Highly Sensitive, Confidential and Proprietary Information Pursuant to Council Resolution R‐07‐432

MI3 major components exhibit high risk of failure

9

Basic Infrastructure Major Pumps

Boiler Pressure Parts Transformer failure risk is increasing

Broken radial angle iron, failed seam weld Discharge joint cracking, temporary epoxy

Bore hole cracking, areas of exfoliation & indication High risk of transformer failure based on fleet experience

Finishing superheater elements & headers

Boiler stack Circulating water pump casings

Main Transformer
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Highly Sensitive, Confidential and Proprietary Information Pursuant to Council Resolution R‐07‐432

Ongoing risk of unknowns in aging, heavily utilized unit

10

Example: Routine LP Rotor inspection identified need for replacement

"...a disc failure can result in a complete bucket 
liberation and catastrophic failure.  This failure 
could result in significant damage to downstream 
buckets and stationary components and pose 
significant safety risks for plant personnel."

– Fleet Maintenance , Jan. 2014

Estimated replacement cost: ~$25 million

Routine inspections continue to 
identify additional issues...

... which were not factored in previous URS 
and EPRI cost studies

• LP turbine rotor deterioration found 
during scheduled turbine inspection

• Due to limited testing capability, prior 
inspections by GE did not indicate that 
corrosion pitting was significant

• Subsequent maintenance allowed for 
more detailed inspection finding 
corrosion pitting had accelerated beyond 
previous test results

LP rotor 
replacement 

driving timing of 
MI3 deactivation 

in 2016 Supplem
ent 7 
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Highly Sensitive, Confidential and Proprietary Information Pursuant to Council Resolution R‐07‐432

Future dispatch of MI3 driven by relative efficiency
MI3 expected to cycle more frequently over time as generating fleet is modernized

11

12

25

33

0

10

20

30

40

202220182009 ‐ 2013 Avg.

+166%

Projected annual start‐stops for Michoud 3

Significant projected increase in 
cycling of Michoud 3...

...leading to uncertainty in the cost 
to operate and maintain MI3

• Potential consequences of ~2.5x increase in 
cycling per year

– Acceleration of major component 
deterioration

– Need to repair/replace unidentified 
components 

– Increase in cost to operate and maintain
– Increased forced outage rate / derates

• Risks associated with these consequences
– Volatility in O&M cost
– Exposure to the real‐time energy market
– Ability to recover production costs in MISO 
market

MI3 being asked to 'do more' as it nears the end of useful life Supplem
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Highly Sensitive, Confidential and Proprietary Information Pursuant to Council Resolution R‐07‐432

Economics of MI3 refurbishment vs. deactivation comparable...

12

0

100

200

300

2016 Deactivation15% EFOR Scenario

$227
(174 – 285)

$220
(213 – 227)

$263

2% EFOR Scenario

Present Value ($2015, $M)

Fixed Charge Revenue RequirementCapacity Purchases Fixed O&M

(Indicates range for 
2024 & 2020 market 
equilibrium sensitivity, 

respectively)

Cost to deactivate MI3 in line with cost to refurbish at 15% EFOR
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Highly Sensitive, Confidential and Proprietary Information Pursuant to Council Resolution R‐07‐432

2014 2025

190 MW CT 100 MW 
Peaker

2027

Deactivate 
MI3

Refurbishment
Timeline

2020

...but economics of MI3 refurb require unit to operate until 2027

13

Refurbished MI3 may fail prematurely leading to increased cost to customers

Could refurbished Michoud 3 prematurely fail? If so...

2014 2025

190 MW CT 100 MW 
Peaker

2027

Deactivate 
MI3

Refurbishment
timeline

2020Refurbish 
timeline

Premature 
failure
timeline

• Sunk costs from refurbishment
• Reliance on capacity market at 
time when expected to tighten

• Premium to accelerate new build

Unforeseen 
failure
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Highly Sensitive, Confidential and Proprietary Information Pursuant to Council Resolution R‐07‐432

Premature failure of MI3 will lead to increased cost to customers

14

Customer costs under deactivation more predictable, less volatile

Cost of
Premature Failure

Est. Supply 
Cost Impact1 Rationale

Sunk capital and O&M $193 – 263 M
• Capital and O&M to refurbish already incurred if 
MI3 breaks down early

• Customers still pay to fund refurbishment

Short term capacity 
purchases  $27 – 167 M

• Sufficient capacity must be purchased until new 
generation in service

• Capacity may not even be available if market 
constrained

Premium to accelerate
new build $55 – 82 M • At least 20 – 30% premium on new assets expected 

in order to accelerate build

Customer cost $275 – 512 M • Compares to $227M to deactivate in 2016

Uncertainty and risk associated with MI3 refurbishment suggests 
deactivation and new‐build is optimal
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Highly Sensitive, Confidential and Proprietary Information Pursuant to Council Resolution R‐07‐432

Investment in Michoud 3 involves increased risks vs. deactivation 

15

Major components refurbished to original design basis – risk of failure will increase with time

Importantly, operating MI3 
beyond 2016 will not eliminate 
the need to build new 
resources, but may defer that 
decision for a period of time. 

Given the relative 
comparability of the 
economics of deactivating vs. 
refurbishing MI3, and the 
higher risk associated with 
refurbishment, investment in 
new resources will reduce the 
uncertainty of future supply 
costs.

Major components 
must be replaced

or repaired

Other components not 
yet identified may 
need to be replaced

Even if refurbished, future 
operating role will increase 
cost and volatility of O&M

Risk of premature failure is 
real, adversely affecting 

cost to customers

Privileged and Confidential  ‐ Attorney/Client Communication – Attorney Work Product – Prepared at the Direction of Counsel

2014 2025

100 MW 
peaker

190 MW CT

2027

Deactivate 
MI3

Refurbishment
Timeline

2020

Economics of MI3 refurb require unit to operate until 2027...

3

Refurbished MI3 may fail prematurely leading to increased cost to customers

Could refurbished plant break down early? If so...

2014 2025

100 MW 
peaker

190 MW CT

2027

Deactivate 
MI3

Refurbishment
timeline

2020Planned 
refurbish 
timeline

Premature 
failure
timeline

• Sunk costs from refurbishment
• Reliance on capacity market at 
time when expected to tighten

• Premium to accelerate new build

Unforeseen 
failure

Privileged and Confidential  ‐ Attorney/Client Communication – Attorney Work Product – Prepared at the Direction of Counsel

Ongoing risk that routine inspections will lead to further discovery

Source: Michoud Plant DSG Phase 1 and 2: Project Scope Evaluation, July 2014  0

Example: Routine LP Rotor inspection identified need for replacement

"If the unit is needed beyond 2018, the LP turbine 
rotors should be replaced...

...a disc failure can result in a complete bucket 
libration and catastrophic failure.  This failure could 
result in significant damage to downstream 
buckets and stationary components and post 
significant safety risks for plant personnel."

– Fleet Maintenance , Jan. 2014

Estimated replacement cost: ~$30 million

Routine inspections continue to 
identify additional issues...

...which need to be addressed but which 
were not factored in URS and EPRI costs

• LP turbine rotor deterioration found 
during scheduled turbine  inspection

• Prior inspections by GE indicated 
corrosion pitting not a point of issue due 
to limited testing capability

• Other maintenance allowed for more 
detailed inspection finding corrosion 
pitting had accelerated

• Acceleration sufficient to require 
replacement

LP rotor 
replacement 

driving timing of 
MI3 deactivation 

in 2016

Privileged and Confidential  ‐ Attorney/Client Communication – Attorney Work Product – Prepared at the Direction of Counsel

Again, future dispatch of MI3 driven by relative efficiency
MI3 expected to cycle more frequently over time as ETR fleet is modernized

Source: SPO projections 2
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+166%

Projected annual startups for Michoud 3

2009 ‐ 2013 Avg. 2018 2022

Significant projected increase in 
cycling of Michoud 3...

...leading to uncertainty in the cost 
to operation and maintain MI3

• Potential consequences of 3x increase in cycling 
per year

– Acceleration of major component 
deterioration

– Need to repair/replace unidentified 
components 

– Increase in cost to operate and maintain
– Increased forced outage rate / derates

• Risks associated with these consequences
– Volatility in O&M cost
– Exposure to the real‐time energy market
– Inability to recover production costs in MISO 
market

MI3 being asked to 'do more' as it nears the end of useful life
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SPO PLANNING ANALYSIS 

Updates for the Final IRP 

SEPTEMBER 18, 2015 

2015 ENO IRP 
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OBJECTIVES 
INTRODUCTION 

The following topics will be discussed: 
 
 

 Effects of Union Reallocation on ENO Supply Plan 
− Supply Role Capacity Analysis 
− Energy Mix Analysis 
− ENO Carbon Intensity 

 
 DSM Economic Evaluation 

− Cost/Benefit and Breakeven Calculation 
− Demand Response Timing Optimization 
− Incremental Load Reduction from Demand Response 
− Diminishing Return Effect 

 
 Total Supply Cost and Preferred Portfolio 

− Updated Total Supply Costs 
− Renewable Sensitivity Breakeven Analysis 
− Updated Load and Capability of Preferred Portfolio 
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EFFECTS OF UNION REALLOCATION ON ENO SUPPLY PLAN 
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OVERVIEW 
EFFECTS OF UNION 

REALLOCATION 

This section addresses the updates to the ENO IRP that relate to the reallocation of Union Power Block 1 
(PB1). Two analyses were performed in order to understand the effects of the reallocation. Overall, the 
reallocation did not change the objective of the IRP, which is to identify the most economic way to meet the 
remaining peaking/reserve resource need. 
 
 
 
 Capacity by Supply Role 

 
 

 ENO Energy Mix 
− ENO Carbon Intensity 
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5 

ENO PORTFOLIO AND SUPPLY ROLE NEEDS 
EFFECTS OF UNION 

REALLOCATION 

Requirements 

Prior to and following the reallocation of Union PB1 and the 2020 Amite South CCGT, ENO’s 2020 generation 
portfolio is projected to have adequate capacity for its Base Load and Core Load Following needs. However, 
additional peaking capacity is needed both before and after the reallocation.  Union PB1 is economically suited 
to meet both load-following and peaking needs. 

Reserve 

Unit Fuel Capability 
(MW) 

Ninemile 6 Gas 112 

Union Gas 510 

ANO 1 Nuclear 23 

ANO 2 Nuclear 27 

Grand Gulf Nuclear 247 

Independence 1 Coal 7 

White Bluff 1 Coal  12 

White Bluff 2 Coal 13 

Capability Before 
Reallocation 

Capability After 
Reallocation 

2020 Capacity by Supply 
Role [MW] 

76 MW 

Union PB1 
510 MW 

Union PPA 
204 MW 

 
2020 AMS 
CCGT PPA 
230 MW 

Capability After 
Reallocation 
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ENO’S ENERGY MIX 
EFFECTS OF UNION 

REALLOCATION 

The projected energy mix for ENO by the year 2020 is consistent prior to and after the reallocation of Union PB1. 
ENO retains the same energy diversity with Union PB1 as it did with Union PB3&4 and 2020 Amite South PPAs. 
Over half of ENOs projected energy needs will be met with zero carbon emission stabled-priced baseload nuclear 
energy.  

53% 40% 

4% 3% 

2020 Energy Mix (MWh) 
Before Reallocation 

Nuclear CCGT/CT Coal DSM

52% 41% 

4% 3% 

2020 Energy Mix (MWh) 
After Reallocation 

Nuclear CCGT/CT Coal DSM
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7 

ENO’S CARBON INTENSITY 
EFFECTS OF UNION 

REALLOCATION 

ENO’s generation portfolio produced approximately 50% fewer CO2 emissions than the average US utility in 2013.  
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DSM ECONOMIC EVALUATION 
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9 9 

OVERVIEW 
DSM ECONOMIC EVALUATION 

This section addresses the updated economic evaluation of the DSM programs. Major changes include 
updated costs for ENO incentives, updated load shapes, and updated cost/benefit analysis. All programs 
previously selected in the draft IRP were again selected in the updated analysis. In addition, three demand 
response programs were selected, contributing to an additional 35 MW in load reduction by 2034. 
 
 
 
 Cost/Benefit and Breakeven Calculation 

 
 Demand Response Timing Optimization 

 
 Incremental Load Reduction from Demand Response 

 
 Diminishing Return Effect 
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TOTAL BENEFIT TO COST RATIO 
Selected DSM Program Summary, PV 2015$ M$, 2015 - 2034 

Total Benefit Cost Net Benefit # of Programs 

$164.3M $110.8 M $53.5M 17 

DSM Program Net Benefit, PV 2015$ (M$) 

M$ DSM 
13 

DSM 
15 

DSM 
5 

DSM 
4 

DSM 
11 

DSM 
10 

DSM 
6 

DSM 
9 

DSM 
8 

DSM 
7 

DSM 
19 

DSM 
12 

DSM 
1 

DSM 
18 

DSM 
23** 

DSM 
22 

DSM     
3 

DSM 
2 

DSM 
14 

DSM 
16 

DSM 
17 

DSM 
20 

DSM 
21 

DSM 
24 

PV 
2015$ 

            
13.1  

             
8.8  

             
2.4  

             
1.8  

             
1.9  

                
1.8  

                
0.9  

                
0.6  

                
0.5  

                
0.5  

                
0.2  

                
0.2  

                
0.8  

                
0.0  

             
12.6  

                
7.1  

                
0.4  

             
(6.7) 

           
(21.2) 

             
(0.3) 

          
(3.3) 

          
(0.2) 

          
(0.3) 

          
(0.0) 

 
*For all programs highlighted in red, total costs exceed total benefit. 
**DSM Program has a benefit:cost ratio of 34.5. 
***ENO’s discount rate as of YE 12/31/14 is 6.93%. 
 
  
  

34.5 

DSM ECONOMIC EVALUATION 

Demand 
Response 
Programs 

Programs not selected 
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NET BENEFIT/BREAKEVEN FOR DSM PROGRAMS, PV 2015$ 
DSM ECONOMIC EVALUATION 

Benefit: DSM 13 DSM 15 DSM 5 DSM 4 DSM 11 DSM 10 DSM 6 DSM 9 DSM 8 DSM 7 DSM 19 DSM 12 DSM 1 DSM 18 DSM 23 DSM 22 DSM 3 
Energy  
Revenue M$ $22.5  $11.3  $5.4  $8.5  $2.8  $2.9  $5.1  $1.0  $0.9  $0.8  $1.1  $0.2  $45.0  $0.2  $0.0  $0.0  $0.0  

Load Reduction 
Capacity Value M$ $5.6  $9.9  $0.8  $1.6  $0.6  $0.7  $1.1  $0.2  $0.2  $0.2  $0.1  $0.1  $8.0  $0.1  $12.9  $11.1  $3.4  

Total Benefit M$ $28.1  $21.1  $6.2  $10.1  $3.4  $3.6  $6.2  $1.3  $1.1  $1.0  $1.2  $0.3  $53.0  $0.3  $12.9  $11.1  $3.4  

Cost: 

Total Program 
Cost M$ $15.0  $12.4  $3.8  $8.3  $1.6  $1.7  $5.3  $0.7  $0.6  $0.5  $1.0  $0.1  $52.2  $0.3  $0.4  $4.0  $3.0  

Net Benefit M$ $13.1  $8.8  $2.4  $1.8  $1.9  $1.8  $0.9  $0.6  $0.5  $0.5  $0.2  $0.2  $0.8  $0.0  $12.6  $7.1  $0.4  

Breakeven Year   2023 2025 2026 2023 2023 2023 2028 2024 2024 2023 2023 2024 2034 2032 2020 2022 2035 

DSM breakeven net benefit illustrates that cost-effective programs break even within the evaluation period 
2015 – 2034. 

*The Net Benefit Breakeven is calculated using the rolling net benefit, defined as revenue minus cost. The rolling cumulative net benefit is then calculated 
on a PV basis over the evaluation period until revenues exceed costs. 
**The effect of the peak and energy reduction is cumulative in the sense that each successive program added is in addition to the previous programs that 
were selected. 
***DSM programs were added in the order shown above from left to right. 
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DSM PROGRAM BREAKEVEN YEAR 
DSM ECONOMIC EVALUATION 

*DSM 3 starts in 2021 and DSM 22 starts in 2019.  All other programs start in 2015. 
**The Net Benefit Breakeven is calculated using the rolling net benefit, defined as revenue minus cost. The rolling cumulative net benefit is then calculated 
on a PV basis over the evaluation period until revenues exceed costs. 
***The effect of the peak and energy reduction is cumulative in the sense that each successive program added is in addition to the previous programs that 
were selected.  
  
  

Of the 17 cost-effective DSM programs, 13 programs breakeven (76%) by 2026. Supplem
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INCREMENTAL NET BENEFIT 
Below represents the net benefit of each individual DSM program; together, the total cumulative net benefit of the 
Cost-Effective DSM programs is $53.5M. 
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*ENO’s discount rate as of YE 12/31/14 is 6.93%. 
*Striped bars represent Demand Response programs 
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DEMAND RESPONSE – DSM PROGRAM 23 

*The Net Benefit measures the Present Value (PV) of the benefits minus costs over a 20 year evaluation period. The data points assumes the program is implemented in 
the respective year and the program lasts 20 years after implementation. 
 **ENO WACC  - 6.93% 
  
  

DSM Program 23 is Dynamic Pricing. The most net benefit received for DSM Program 23 occurs with 
implementation in 2015. 

DSM 23 2015 2016 2017 2018 2019 2020 
Total Benefit $12,934  $12,907  $12,750  $12,481  $12,109  $11,661  
Total Cost $375  $358  $341  $326  $311  $296  
Net Benefit $12,559  $12,549  $12,409  $12,155  $11,799  $11,365  
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DEMAND RESPONSE – DSM PROGRAM 3 

*The Net Benefit measures the Present Value (PV) of the benefits minus costs over a 20 year evaluation period. The data points assumes the program is implemented in 
the respective year and the program lasts 20 years after implementation. 
 **ENO WACC  - 6.93% 
  
  
  

DSM Program 3 is Non-Residential Dynamic Pricing. The most net benefit received for DSM Program 3 occurs with 
implementation in 2021. 
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Net Benefit

DSM 3 2015 2016 2017 2018 2019 2020 2021 2022 
Total Benefit $3,708  $3,742  $3,738  $3,698  $3,625  $3,522  3396 $3,252  
Total Cost $3,979  $3,795  $3,620  $3,453  $3,294  $3,142  2997 $2,859  
Net Benefit ($271) ($54) $117  $245  $331  $380  $399  $393  
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DEMAND RESPONSE – DSM PROGRAM 22 

*The Net Benefit measures the Present Value (PV) of the benefits minus costs over a 20 year evaluation period. The data points assumes the program is implemented in 
the respective year and the program lasts 20 years after implementation. 
 **ENO WACC  - 6.93% 
  

DSM Program 22 is Direct Load Control. The most net benefit received for DSM Program 22 occurs with 
implementation in 2019. 
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Net Benefit

DSM 22 2015 2016 2017 2018 2019 2020 
Total Benefit $10,717  $11,048  $11,238  $11,264  $11,112  $10,812  
Total Cost $4,883  $4,658  $4,443  $4,238  $4,042  $3,856  
Net Benefit $5,834  $6,391  $6,795  $7,026  $7,070  $6,956  
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INCREMENTAL LOAD REDUCTION FROM DR PROGRAMS 
DSM ECONOMIC EVALUATION 
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MW 

With the inclusion of the three DR programs, ENO peak load could be reduced by an additional 35 MW by 2034. 
Total reduction of load from all DSM programs by 2034 is projected to be 86 MW1. 

1The implementation of cost-effective DSM requires consistent, sustained regulatory support and 
approval.  ENO’s investment in DSM must be supported by a reasonable opportunity to timely recover all 
of the costs, including lost contribution to fixed cost, associated with those programs.  
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DEMONSTRATION OF DSM DIMINISHING MARGINAL RETURNS 
The table below demonstrates that with each additional DSM program selected by AURORA, the benefit of the 
other previously selected programs is decreased. 

DSM ECONOMIC EVALUATION 

MWh-Weighted Program Benefit by Iteration (PV, 2015$) 

Program Iteration 1 Iteration 2 Iteration 3 Iteration 4 

DSM13 - Residential Lighting & Appliances 615.03 614.71 614.68 614.29 

DSM15 - ENERGY STAR Air Conditioning N/A 697.51 697.34 696.82 

DSM4 - RetroCommissioning N/A N/A 566.81 566.41 

Notes: 
            1. Program benefit includes both avoided energy and capacity. 

            2. The values in this analysis do not reflect the actual avoided energy and capacity of each DSM 
            program.  Because of the small size of each program relative to the entire MISO system, the effect 
            of each program on energy pricing is very small.  Thus, it is difficult to demonstrate the effect of 
            diminishing marginal returns within the precision of the AURORA model.  To demonstrate proof  
            of concept, hourly load reductions for each of the three programs were increased by a factor of 10. 

           3. Iteration refers to the iterative process employed in the AURORA capacity expansion algorithm 

           4. "N/A" values indicate a program was not in the system for that iteration.  Each iteration, the  
           program with the next highest net benefit is selected to be included in the system, in addition  
           to all programs previously selected. 
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TOTAL SUPPLY COST AND PREFERRED PORTFOLIO 
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OVERVIEW 

TOTAL SUPPLY COST AND 
PREFERRED PORTFOLIO 

This sections addresses the necessary updates to the total supply cost of the evaluated portfolios. In addition, 
a sensitivity study was performed on the estimated install costs of solar and wind resources. This was done to 
determine at what point the CT Wind, CT Solar, and CT Solar_Wind portfolios would have an equal total 
supply cost to the preferred CT portfolio. Lastly, the updated load and capability chart is shown for the 
preferred portfolio. 
 
 
 
 Total Supply Cost Comparison 

 
 

 Renewable Install Cost Sensitivity Analysis 
 
 

 Updated Load and Capability chart for ENO’s preferred portfolio 
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TOTAL SUPPLY COSTS EXCLUDING NON-FUEL FIXED COSTS 

TOTAL SUPPLY COST AND 
PREFERRED PORTFOLIO 

After the reallocation of Union PB1 and the re-evaluation of the DSM programs, the CT portfolio is still the 
preferred portfolio for ENO. 

Preferred 
Portfolio 
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RENEWABLE RESOURCE COMPARISON TO PREFERRED PORTFOLIO 

TOTAL SUPPLY COST AND 
PREFERRED PORTFOLIO 

In order for the CT Wind, CT Solar, and CT Solar_Wind portfolios to be competitive with the CT Portfolio, the 
installed cost of wind and solar resources would have to be approximately 30-40% less than the current installed 
cost estimates. Thus, the CT Portfolio is still the preferred portfolio. Renewable installation costs will continue to be 
monitored for planning purposes going forward. 

ENO IRP Breakeven Wind and Solar Installed Cost 

Portfolio    CT Wind CT Solar CT Solar_Wind 

Original Installed Cost (2020) $/kW $2,291 (Wind) $2,076 (Solar) $2,291 (Wind) 
$2,076 (Solar) 

Breakeven (BE) Installed Cost $/kW $1,513 (Wind) $1,250 (Solar) $1,455 (Wind) 
$1,318 (Solar) 

BE as % of Original Installed Cost % 66% 60% 64% 
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ENO’S PREFERRED PORTFOLIO UPDATED 

TOTAL SUPPLY COST AND 
PREFERRED PORTFOLIO 
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Industrial Renaissance – CT Portfolio Table 1: IRP Additions 

MW 

*Resources listed in blue are existing and 
planned resources. Resources additions 
listed in brown are the resources to be 
evaluated in the IRP. 

Resource 
Addition 

Capacity (MW) 

2019 CT 194 

Year Capacity Need 
(Surplus) [MW] 

2020 (42) 

2021 (36) 

2022 (30) 

2023 (22) 

2024 (13) 

2025 (3) 

2026 5  

2027 14  

2028 23  

2029 32  

2030 40  

2031 50  

2032 58  

2033 68  

2034 77  

Table 2: Additional Capacity 
Needs After IRP Additions 
(Reference Load) 
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SPO PLANNING ANALYSIS 

Portfolio Composition and Results 

MAY 27, 2015 

2015 ENO IRP 
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OBJECTIVES 

INTRODUCTION 

The following topics will be discussed: 

 

 ENO Supply Role Needs and Portfolio Mix  

 

 Scenario Assumptions  

 

 Portfolio Composition  

 

 Portfolio Costs 

 

 Environmental and Commodity Sensitivities  

DRAFT 
Supplem

ent 9 
C

N
O

 D
ocket N

o. U
D

-08-02



3 

ENO PORTFOLIO AND SUPPLY ROLE NEEDS 

ENO PORTFOLIO 
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ENO’s 2016 Load Duration Curve (MW) Requirements Capability (MW) 

ENO’s 2016 generation portfolio is projected to have adequate capacity for its Base Load and Core Load 
Following needs; however, additional peaking capacity is needed 

Reserve 

DRAFT 

Unit Fuel Capability 
(MW) 

Ninemile 6 Gas 112 

Union Gas 204 

ANO 1 Nuclear 23 

ANO 2 Nuclear 27 

Grand Gulf Nuclear 247 

Independence 1 Coal 7 

White Bluff 1 Coal  12 

White Bluff 2 Coal 13 
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ENO’S CAPACITY & ENERGY MIX 

ENO PORTFOLIO  

2014 Energy Mix (MWh) 

DRAFT 

With the planned deactivation of Michoud 2 and 3, nuclear and coal resources provide over 50% of capacity 
and over 60% of energy needs 

4% 

53% 

43% 

2016 Capacity (MW) 

Coal

Nuclear

Gas
58% 

4% 

31% 

7% 

2016 Energy Mix (MWh) 
Nuclear

Coal

Gas

MISO Purchase

Note:  2016 does not 
reflect effect of 
System Agreement 

2% 

33% 

65% 

2014 Capacity (MW) 

Coal
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20 YEAR MARKET MODEL INPUTS (2015-2034) 

SCENARIO ASSUMPTIONS 

 

Industrial Renaissance Business Boom Distributed Disruption Generation Shift 

Electricity CAGR (Energy GWh) ~1.0% ~1.0% ~0.4% ~0.8% 

Peak Load Growth CAGR  ~0.7% ~0.7% ~0.7% ~0.7% 

Henry Hub Natural Gas Prices ($/MMBtu)* $4.87 levelized 2014$ 
Low Case 

$3.84 levelized 2014$ 
Same as Reference Case 
($4.87 levelized 2014$) 

High Case ($8.18 levelized 
2014$) 

WTI Crude Oil ($/Barrel)* $73.99 levelized 2013$ 
Low Case 

$69.00 levelized 2013$ 
Medium High ($109.12 

levelized 2013$) 
High Case ($173.71 

levelized 2013$) 

CO2 ($/short ton)* None 
Cap and trade starts in 2023 

$6.70 levelized 2013$ 
Cap and trade starts in 2023 

$6.70 levelized 2013$ 

Cap and trade starts in 
2023 $14.32 levelized 

2013$ 

Conventional Emissions Allowance Markets CSAPR & MATS CSAPR & MATS CSAPR & MATS CSAPR & MATS 

Delivered Coal Prices  –  Entergy Owned Plants 
(Plant Specific Includes Current Contracts) 

$/MMBtu* 

Reference Case 
(Vol. Weighted Avg. 

$2.81 levelized 2013$) 

Low Case 
(Vol. Weighted Avg. 

$2.43 levelized 2013$) 

Same as Reference Case 
(Vol. Weighted Avg. 

$2.81 levelized 2013$) 

High Case 
(Vol. Weighted Avg. 

$2.53 levelized 2013$) 

Delivered Coal Prices –  Non Entergy Plants In 
Entergy Region 

Reference Case (Price 
Varies by Plant) 

Low Case (Price Varies by 
Plant) 

Same as Reference Case 
High Case (Price Varies by 

Plant) 

Delivered Coal Prices –  Non Entergy Regions 
Reference Case (Price 

Varies by Plant) 
Low Case (Price Varies by 

Plant) 
Same as Reference Case 

High Case (Price Varies by 
Plant) 

Coal Retirements Capacity (Years)* Age 60** Age 70** Age 60** Age 50** 

*Figures shown are for the period 2015-2034 covering a sub-set of the Eastern Interconnect which is  approximately 34% of total U.S. 2011 TWh electricity sales.  
Note:  Levelized prices  refer to the price in 2013 dollars where the NPV of that price grown with inflation over the 2015-2034 period would equal the NPV of levelized nominal 
prices over the 2015-2034 period when the discount rate is 6.93%. (ENO WACC).  
**Entergy owned coal plants assumed to operate beyond the end of the IRP  (2034).  Some non Entergy plants retire early due  to  environmental  compliance considerations 
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 The AURORA Capacity Expansion Model was 

used to develop a DSM portfolio for each of the 

scenarios.  

 

 The result of this process was an optimal DSM 

portfolio for each scenario.  

PORTFOLIO COMPOSITION – DSM PROGRAMS 

Portfolio Design Mix  

 IR Portfolio BB 
Portfolio 

DD 
Portfolio 

GS 
Portfolio 

DSM  14 
Programs 

12 
Programs 

15 
Programs 

17 
Programs 

DSM 
Maximum 
(MW) 

 
41 

 
26 

 
40 

 
43 

PORTFOLIO COMPOSITION  

 

6 

DRAFT 

AURORA DSM Portfolios by Scenario  

Industrial Renaissance Business Boom Distributed Disruption Generation Shift 

DSM1 - Commercial Prescriptive & Custom   DSM1 - Commercial Prescriptive & Custom DSM1 - Commercial Prescriptive & Custom 

DSM4 - RetroCommissioning DSM4 - RetroCommissioning DSM4 - RetroCommissioning DSM4 - RetroCommissioning 

DSM5 - Commercial New Construction DSM5 - Commercial New Construction DSM5 - Commercial New Construction DSM5 - Commercial New Construction 

DSM6 - Data Center DSM6 - Data Center DSM6 - Data Center DSM6 - Data Center 

DSM7 - Machine Drive DSM7 - Machine Drive DSM7 - Machine Drive DSM7 - Machine Drive 

DSM8 - Process Heating DSM8 - Process Heating DSM8 - Process Heating DSM8 - Process Heating 

DSM9 - Process Cooling and Refrigeration DSM9 - Process Cooling and Refrigeration DSM9 - Process Cooling and Refrigeration DSM9 - Process Cooling and Refrigeration 

DSM10 - Facility HVAC DSM10 - Facility HVAC DSM10 - Facility HVAC DSM10 - Facility HVAC 

DSM11 - Facility Lighting DSM11 - Facility Lighting DSM11 - Facility Lighting DSM11 - Facility Lighting 

DSM12 - Other Process/Non-Process Use DSM12 - Other Process/Non-Process Use DSM12 - Other Process/Non-Process Use DSM12 - Other Process/Non-Process Use 

DSM13 - Residential Lighting & Appliances DSM13 - Residential Lighting & Appliances DSM13 - Residential Lighting & Appliances DSM13 - Residential Lighting & Appliances 

DSM15 - ENERGY STAR Air Conditioning DSM15 - ENERGY STAR Air Conditioning DSM15 - ENERGY STAR Air Conditioning DSM15 - ENERGY STAR Air Conditioning 

  DSM16 - Home Energy Use Benchmarking 

DSM18 - Efficient New Homes DSM18 - Efficient New Homes DSM18 - Efficient New Homes 

DSM19 - Multifamily DSM19 - Multifamily DSM19 - Multifamily DSM19 - Multifamily 

    DSM20 - Water Heating DSM20 - Water Heating 

      DSM21 - Pool Pump 
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AURORA CAPACITY EXPANSION - SUPPLY SIDE PORTFOLIOS 

PORTFOLIO COMPOSITION  
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Industrial Renaissance, Business Boom, and Distributed Disruption Portfolio - CCGT 

MW 

Preliminary – Work in Progress 

*Resources listed in blue are existing and 
planned resources. Resources additions 
listed in brown are the resources to be 
evaluated in the IRP. 

Resource 
Addition 

Capacity (MW) 

2019 CCGT 382 
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AURORA CAPACITY EXPANSION - SUPPLY SIDE PORTFOLIOS 

PORTFOLIO COMPOSITION 
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Generation Shift Load Requirement DSM Adjusted GS Load Requirment

Generation Shift Portfolio - Solar 

MW 

Preliminary – Work in Progress 

*Resources listed in blue are existing and 
planned resources. Resources additions 
listed in brown are the resources to be 
evaluated in the IRP. 

Resource 
Addition 

Capacity 
(MW) 

Effective 
Capacity 

(MW) 

2019 Solar 800 200 

2023 Solar 50  12.5 

2025 Solar 50  12.5 

2027 Solar 50  12.5 

2029 Solar 50  12.5 

2030 Wind 50 7 

2031 Solar 50 12.5 

2033 Solar 50 12.5 

2034 Solar 50  12.5 
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MANUAL PORTFOLIOS - SUPPLY SIDE PORTFOLIOS 

PORTFOLIO COMPOSITION 
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Industrial Renaissance – CT Portfolio 

MW 

Preliminary – Work in Progress 

*Resources listed in blue are existing and 
planned resources. Resources additions 
listed in brown are the resources to be 
evaluated in the IRP. 

Resource 
Addition 

Capacity (MW) 

2019 CT 194 

9 

DRAFT 
Supplem

ent 9 
C

N
O

 D
ocket N

o. U
D

-08-02



MANUAL PORTFOLIOS - SUPPLY SIDE PORTFOLIOS 

PORTFOLIO COMPOSITION 
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2020 Solar Reference Load Requirement

DSM Adjusted Reference Load Requirment

Industrial Renaissance – CT/Solar Portfolio 

MW 

Preliminary – Work in Progress 

*Resources listed in blue are existing and 
planned resources. Resources additions 
listed in brown are the resources to be 
evaluated in the IRP. 

Resource 
Addition 

Capacity 
(MW) 

Effective 
Capacity 

(MW) 

2019 CT 194 194 

2020 Solar 100 25 
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MANUAL PORTFOLIOS - SUPPLY SIDE PORTFOLIOS 

PORTFOLIO COMPOSITION 
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2020 Wind Reference Load Requirement

DSM Adjusted Reference Load Requirment

Industrial Renaissance – CT/Wind Portfolio 

MW 

Preliminary – Work in Progress 

*Resources listed in blue are existing and 
planned resources. Resources additions 
listed in brown are the resources to be 
evaluated in the IRP. 

Resource 
Addition 

Capacity 
(MW) 

Effective 
Capacity 

(MW) 

2019 CT 194 194 

2020 Wind 100 14 
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MANUAL PORTFOLIOS - SUPPLY SIDE PORTFOLIOS 

PORTFOLIO COMPOSITION  
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Reference Load Requirement DSM Adjusted Reference Load Requirment

Industrial Renaissance – CT/Wind-Solar Portfolio 

MW 

Preliminary – Work in Progress 

*Resources listed in blue are existing and 
planned resources. Resources additions 
listed in brown are the resources to be 
evaluated in the IRP. 

Resource 
Addition 

Capacity 
(MW) 

Effective 
Capacity 

(MW) 

2019 CT 194 194 

2020 Wind 50 7 

2020 Solar 50 12.5 

12 

DRAFT 
Supplem

ent 9 
C

N
O

 D
ocket N

o. U
D

-08-02



13 

INSTALLED CAPACITY MIX OF EACH PORTFOLIO IN 2034 
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SUPPLY SIDE PORTFOLIO 
DESIGN 

Resource Type Resource 

 
Renewables 

Wind 

Solar 

Peaking CT 

 
Base Load and 
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TOTAL SUPPLY COST COMPONENTS EXCLUDING SUNK NON-FUEL FIXED COST 

PORTFOLIO COSTS 

      Variable Supply Costs 

+    DSM Fixed Costs 

+    Non Fuel Fixed Costs of Incremental Additions 

+    Capacity Purchases 

+    Production Tax Credits (PTC) and Investment Tax Credit (ITC) (only 
included in the GS Scenario)     
 

 

DRAFT 

$0 $500 $1,000 $1,500 $2,000 $2,500

CT

CT Wind

CT Solar

CT Solar and Wind

CCGT

Solar

Total Supply Costs Excluding Sunk Non-Fuel Fixed Cost 
Industrial Renaissance Scenario (Levelized Real, PV, 2015$ M$) 

Variable Supply Cost DSM Fixed Cost Non-Fuel Fixed Costs of Incremental Additions Capacity Purchases

The CT Portfolio 
has lower non-fuel 

fixed cost 
compared to the 
other 5 portfolios 

Total Supply Costs 
Excluding        
Sunk Non-fuel 
Fixed Costs 
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PORTFOLIO TOTAL SUPPLY COSTS 

PORTFOLIO COSTS 

• The CCGT Portfolio ranks high, but has more risk because of higher fixed cost being offset by uncertain 
potential variable cost savings 

• The Solar Portfolio is highly ranked in the Generation Shift Scenario  due to continuation of ICT subsidiaries, 
high gas prices, and high CO2 prices, but ranks lowest in each of the other scenarios 

• The addition of Wind and/or Solar to the CT Portfolio is only beneficial in the Generation Shift Scenario  

    

Total Cost by Scenario 
Levelized Real ($M)     

Ranking by Scenario 

            

  Ref - IR BB DD GS       Ref - IR BB DD GS 

  CT $1,846 $1,675 $1,789 $2,323   CT 2 2 2 6 

  CT Wind $1,905 $1,753 $1,837 $2,259   CT Wind 5 5 3 3 

  CT Solar $1,902 $1,744 $1,840 $2,292   CT Solar 3 3 5 5 

  CT Solar_Wind $1,903 $1,749 $1,838 $2,275   CT Solar_Wind 4 4 4 4 

    CCGT $1,789 $1,527 $1,705 $2,177     CCGT 1 1 1 2 

    Solar $2,454 $2,420 $2,354 $2,049     Solar 6 6 6 1 

                    

                    

    

Variance ($M) 
relative to highest ranked portfolio 

      

            

  Ref - IR BB DD GS     

  CT $57 $148 $84 $275     

  CT Wind $116 $226 $132 $210     

  CT Solar $113 $217 $135 $243     

  CT Solar_Wind $114 $222 $133 $226     

    CCGT $0 $0 $0 $128     

    Solar $665 $893 $649 $0     

DRAFT 

The CT Portfolio performs well in most scenarios, has lower risk, and complements ENO’s existing portfolio 

Portfolios 

Although the CCGT and Solar 
Portfolios rank higher on a total 
cost basis, the CT Portfolio 
presents less risk while providing 
good economic performance. 
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REFERENCE – IR SCENARIO SENSITIVITY: NATURAL GAS  (PV $2015, $M) 

PORTFOLIO SENSITIVITIES  

Although the Solar Portfolio is less volatile, it is more costly than the other portfolios.  The CCGT and CT Portfolios 
are similarly affected by changes in gas price assumptions. 
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REFERENCE – IR SCENARIO SENSITIVITY: CO2 (PV $2015, $M) 

PORTFOLIO SENSITIVITIES  

The CCGT Portfolio is relatively less affected by changes in carbon price assumptions; however, ENO existing 
portfolio is expected to have adequate Base Load and Core Load Following capacity.  
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REFERENCE – IR SCENARIO SENSITIVITY: NATURAL GAS AND  CO2 (PV $2015, $M) 

PORTFOLIO SENSITIVITIES  

Although the Solar Portfolio is less volatile, it is more costly than the other portfolios.  The CCGT and CT Portfolios 
are similarly affected by changes in gas price assumptions.  
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NEXT STEPS 

NEXT STEPS  

The following activities are planned: 

 

 Identify reference portfolio plan and action plan  

 

 Draft IRP Report is due in June 2015  
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SUPPLEMENT 10: DEMAND SIDE MANAGEMENT 
Existing DSM Programs 
This purpose of this section is to discuss the historical performance of the Energy SMART program. 

ENERGY SMART (ENO) 
Energy Smart New Orleans 

Energy Smart is a comprehensive energy efficiency program developed by the New Orleans City Council, 
administered by Entergy New Orleans, Inc. and implemented by CLEAResult.  Currently in its fifth 
program year on the Eastbank, the Energy Smart New Orleans Program (“New Orleans Program”) has 
helped over 32,000 New Orleans ratepayers with energy efficient measures to help manage their energy 
consumption.   

In its first four years, Energy Smart consisted of the seven residential and two commercial programs, 
listed below. 

Table 1: Energy Smart Programs 

Program  Program Type 
Home Performance with Energy Star  Residential 
Energy Star Air Conditioning  Residential 
Air Conditioning Tune‐up  Residential 
Energy Star New Homes  Residential 
Low Income  Residential 
Solar Water Heater Pilot  Residential 
Compact Fluorescent Lighting Direct Install  Residential 
Small Commercial Solutions  Commercial and Industrial 
Large Commercial Solutions  Commercial and Industrial 
 

The Energy Smart program has kWh savings approved yearly by the New Orleans City Council.  In 
program years 1‐4, the New Orleans Program achieved 109%, 124%, 96% and 96% of the approved kWh 
savings goals, respectively.  These results were boosted by several programs that have consistently 
performed well.  The Home Performance with Energy Star program and Low Income (or “Income 
Qualified”) generated kWh savings in excess of their specific goals in all four years.  On the contrary, the 
Energy Star New Homes and Solar Water Heater Pilot programs struggled with participation.   

Historical performance of Energy Smart is displayed in the following tables: 

Table 2: Energy Smart Program Year One 

PROGRAM NAME KW GOAL KWH 
GOAL 

KW 
ACTUAL 

KWH 
ACTUAL PARTICIPANTS MEASURES KW KWH 

RESIDENTIAL SOLUTIONS 220 1,311,726 621 3,080,830 2,016 3,349 282.05% 234.87% 

ENERGY STAR AIR 
CONDITIONING 260 651,656 50.5 134,655 218 262 19.42% 20.66% 
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A/C TUNE-UP 486 882,739 223.44 429,291 719 909 45.98% 48.63% 

NEW HOMES 252 1,266,391 65 207,067 101 101 25.79% 16.35% 

CFL DIRECT INSTALL 495 3,424,013 604 3,726,006 4,931 90,254 122.02% 108.82% 

INCOME QUALIFIED 18 81,699 67 419,857 445 499 372.22% 513.91% 

SOLAR WATER HEATER PILOT 39 259,785 1 5438 2 2 2.56% 2.09% 

SMALL COMMERCIAL 
SOLUTIONS 322 2,230,328 432 2,231,265 78 78 134.16% 100.04% 

LARGE COMMERCIAL 
SOLUTIONS 3000 4,130,464 895 5,578,546 24 42 29.83% 135.06% 

TOTALS 5,092 14,238,801 2,958 15,812,955 8,534 95,496 58.10% 111.06% 

 

Table 3: Energy Smart Program Year Two 

PROGRAM NAME KW GOAL KWH 
GOAL 

KW 
ACTUAL 

KWH 
ACTUAL PARTICIPANTS MEASURES KW KWH 

HOME PERFORMANCE WITH 
ENERGY STAR 293 868,874 832 3,802,170 2,352 31,975 283.96% 437.60% 

ENERGY STAR AIR 
CONDITIONING 347 1,178,169 85 221,332 402 493 24.50% 18.79% 

A/C TUNE-UP 648 1,176,985 224 442,136 958 1048 34.57% 37.57% 

NEW HOMES 492 2,308,671 144 587,251 216 548 29.27% 25.44% 

CFL DIRECT INSTALL 660 4,565,349 232 2,654,751 3,445 61,984 35.15% 58.15% 

INCOME QUALIFIED 30 122,250 152 900,230 692 11,847 506.67% 736.38% 

SOLAR WATER HEATER PILOT 0 0 0 0 0 0 0.00% 0.00% 

SMALL COMMERCIAL 
SOLUTIONS 322 2,230,328 425 2,258,033 87 87 131.99% 101.24% 

LARGE COMMERCIAL 
SOLUTIONS 636 4,130,464 1272 9,706,519 19 19 200.00% 235.00% 

TOTALS 3,428 16,581,090 3,366 20,572,422 8,171 108,001 98.19% 124.07% 

 

Table 4: Energy Smart Program Year Three 

PROGRAM NAME KW GOAL KWH 
GOAL 

KW 
ACTUAL 

KWH 
ACTUAL PARTICIPANTS MEASURES KW KWH 

HOME PERFORMANCE WITH 
ENERGY STAR 293 868,874 901 3,184,213 2,469 18,780 307.62% 366.48% 

ENERGY STAR AIR 
CONDITIONING 347 1,178,169 79.95 227,754 349 416 23.04% 19.33% 

A/C TUNE-UP 648 1,176,985 611.8 617,946 1038 1199 94.41% 52.50% 

NEW HOMES 492 2,308,671 15.45 71,925 32 36 3.14% 3.12% 

CFL DIRECT INSTALL 660 4,565,349 108.93 2,448,124 897 19,068 16.50% 53.62% 

INCOME QUALIFIED 30 122,250 352.77 2,743,541 2,842 34,164 1175.90% 2244.21% 

SOLAR WATER HEATER PILOT 0 0 0.84 4630 2 2 0.00% 0.00% 

SMALL COMMERCIAL 
SOLUTIONS 322 2,230,328 356.3 2,108,012 89 89 110.65% 94.52% 

LARGE COMMERCIAL 
SOLUTIONS 636 4,130,464 695.85 4,601,848 18 19 109.41% 111.41% 

TOTALS 3,428 16,581,090 3,123 16,007,993 7,736 73,773 91.11% 96.54% 
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Table 5: Energy Smart Program Year Four 

 

PROGRAM NAME KW GOAL KWH 
GOAL 

KW 
ACTUAL 

KWH 
ACTUAL PARTICIPANTS MEASURES KW KWH 

HOME PERFORMANCE WITH 
ENERGY STAR 1,361 4,039,652 1,186 4,445,224 4,350 39,761 87.10% 110.00% 

ENERGY STAR AIR 
CONDITIONING 115 389,773 79 237,416 224 260 68.70% 60.90% 

A/C TUNE-UP 534 969,536 143 279,772 132 879 26.80% 28.90% 

NEW HOMES 38 177,491 36 112,562 65 80 94.70% 63.40% 

CFL DIRECT INSTALL 263 1,817,351 97 1,205,662 2,165 46,277 36.90% 66.30% 

INCOME QUALIFIED 225 912,750 525 1,825,848 1,012 10,984 233.30% 200.40% 

SOLAR WATER HEATER PILOT 4 27,191 - - - - - - 

SMALL COMMERCIAL 
SOLUTIONS 385 2,666,423 498 2,519,153 72 73 129.40% 94.50% 

LARGE COMMERCIAL 
SOLUTIONS 945 6,138,592 831 5,823,379 23 23 87.90% 94.90% 

TOTALS 3,870 17,138,155 3,395 16,449,016 8,034 98,337 87.70% 96.00% 

 

Savings Rates  

The ICF DSM Potential study includes analysis of the incremental savings potential in New Orleans.  ICF 
estimated that incremental annual MWh potential savings in year 5 (2019) would be 0.4%, 0.7%, and 
1.2% for the low, reference and high cases, respectively.  Actual results through the first four years of 
Energy Smart are listed in the table below. 

Table 6: Energy Smart Incremental Savings 

  
Program Year kWh 

Savings  Annual total sales  %  

1  15,812,955 
          

5,122,384,000   0.31% 

2  20,572,422 
          

5,011,659,000   0.41% 

3  16,007,993 
          

5,107,748,000   0.31% 

4  16,449,016 
          

5,232,742,000*   0.31% 
*represents the total annual sales in 2014 

The savings percentage in year 2 was boosted by several large projects in the large commercial program.  
As illustrated, savings rates for 2011‐2014 are consistent with the low case 2019 savings rate. 

Algiers 

CNO Docket No. UD-08-02



4 
 

The Energy Smart Algiers Program (“Algiers Program”) began in October 2012.  The design and execution 
of the Algiers Program mirrored that of the New Orleans program.  Although participation in Algiers has 
been tougher to garner, the Algiers Program has achieved similar success.  Results from the first two 
“program years” of the Algiers Program are shown in the tables below. 

 

Table 7: The First 18 Months – Algiers 

PROGRAM NAME KWH Goal KWH 
Actual PARTICIPANTS MEASURES KWH 

HOME 
PERFORMANCE WITH 

ENERGY STAR 
593,539 570497 484 5,653 96.12% 

ENERGY STAR AIR 
CONDITIONING 105,302 33018 30 37 31.36% 

A/C TUNE-UP 120,441 131854 102 350 109.48% 

NEW HOMES 26,653 - - -   

CFL DIRECT INSTALL 1,102,303 821238 0 0 74.50% 

INCOME QUALIFIED 94,273 928933 775 12,315 985.36% 

SOLAR WATER 
HEATER PILOT 14,712 - - -   

SMALL COMMERCIAL 
SOLUTIONS 409,158 512925 15 15 125.36% 

LARGE COMMERCIAL 
SOLUTIONS 646,897 209023 1 1 32.31% 

TOTALS 3,113,278 3,207,488 1,407 18,371 103.03% 

 

Table 8: Program Year Two – Algiers 

PROGRAM NAME KWH Goal KWH 
Actual PARTICIPANTS MEASURES KWH 

HOME 
PERFORMANCE WITH 

ENERGY STAR 
394,704 1,470,226 1,439 19,394 372.50% 

ENERGY STAR AIR 
CONDITIONING 70,026 26,675 13 16 38.10% 

A/C TUNE-UP 80,094 3,008 5 6 3.80% 

NEW HOMES 17,725 - - - - 

CFL DIRECT INSTALL 733,032 164,915 240 6,487 22.50% 

INCOME QUALIFIED 62,692 115,564 132 1,997 184.30% 

SOLAR WATER 
HEATER PILOT 9,783 - - - - 

SMALL COMMERCIAL 
SOLUTIONS 272,090 215,680 9 9 79.30% 

LARGE COMMERCIAL 
SOLUTIONS 430,187 24,576 1 1 5.70% 

TOTALS 2,070,333 2,020,644 1,839 27,910 97.60% 
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Savings Rate ‐ Algiers 

The savings rates in Algiers are listed in the table below. 

Table 9: Algiers Saving Rates 

  
Program Year kWh 

Savings  Annual total sales  %  

1  3,207,488 
              

665,729,000   0.48% 

2  2,020,644 
              

453,248,000   0.45% 
 

Current Program Year 

The current program year is off to a successful beginning.  Program structure was revamped for both the 
New Orleans Program and the Algiers Program.  Programs which were lagged in participation in previous 
years were removed or absorbed into more successful programs (allowing customers to still access 
some measures although they are not stand‐alone programs).  The current program mix for the Energy 
smart program is listed in the table below. 

Table 10: Energy Smart Current Program Mix 

Program  Program Type 
Home Performance with Energy Star  Residential 
Consumer Products  Residential 
Low Income  Residential 
A/C Tune Up and HVAC  Residential 
School Kits and Education  Residential 
Compact Fluorescent Lighting Direct Install  Residential 
Small Commercial Solutions  Commercial and Industrial 
Large Commercial Solutions  Commercial and Industrial 
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Savings and participation through the second quarter of the current program year are listed in the table 
below. 

Table 11: Energy Smart New Orleans 

PROGRAM NAME KW GOAL KWH 
GOAL KW KWH PARTICIPANTS MEASURES KW KWH 

HOME PERFORMANCE WITH 
ENERGY STAR 260 732,674 480 1,797,749 571 945 184.62% 245.37% 

CONSUMER PRODUCTS 290 942,765 46 99,444 178 187 15.86% 10.55% 

LOW INCOME 201 518,876 6 16,443 3 17 2.99% 3.17% 

A/C TUNE UP & HVAC 573 1,458,077 172 500,187 315 272 30.02% 34.30% 

SCHOOL KITS AND EDUCATION 119 926,946 0 0 0 0 0.00% 0.00% 

GREEN LIGHT 94 449,607 65 297,719 679 17,024 69.15% 66.22% 

SMALL BUSINESS SOLUTIONS 950 3,692,306 168 1,159,620 121 220 17.68% 31.41% 

LARGE COMMERCIAL 
SOLUTIONS 1265 7,561,766 213 2,213,093 21 34 16.84% 29.27% 

TOTALS 3,752 16,283,017 1,150 6,084,255 1,888 18,699 30.65% 37.37% 

 

Table 12: Energy Smart Algiers 

PROGRAM NAME KW GOAL KWH 
GOAL KW KWH PARTICIPANTS MEASURES KW KWH 

HOME 
PERFORMANCE WITH 

ENERGY STAR 
21 59,989 16 45,446 245 104 76.19% 75.76% 

CONSUMER 
PRODUCTS 23 75,368 1 720 4 5 4.35% 0.96% 

LOW INCOME 18 45,946 3 10,595 4 11 16.67% 23.06% 

A/C TUNE UP & HVAC 52 131,133 19 56,168 35 35 36.54% 42.83% 

SCHOOL KITS AND 
EDUCATION 53 84,150 0 0 0 0 0.00% 0.00% 

GREEN LIGHT 0 0 12 54,617 173 3,068 #DIV/0! #DIV/0! 

SMALL BUSINESS 
SOLUTIONS 87 339,555 0 0 0 0 0.00% 0.00% 

LARGE COMMERCIAL 
SOLUTIONS 108 644,830 8 181,099 1 1 7.41% 28.08% 

TOTALS 362 1,380,971 59 348,645 462 3,224 16.30% 25.25% 

 

 

Review of ICF Potential Study Methodology and Assumptions 
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COMPARISON OF DSM POTENTIAL STUDIES FOR ARKANSAS AND NEW ORLEANS  
In their comments on the ENO IRP, the Alliance for Affordable Energy stated that ICF's projections of 
achievable potential do not comport with the recent EAI IRP filings in Arkansas.  “EAI is on track to 
achieve 1.27% annually, while ICF projects only 0.6% annually for the entire twenty‐year period of the 
ENO IRP.”  The Advisors recommend that the draft IRP should have included a comparison and 
reconciled to the difference between EAI (1.27% annually) and ENO (.6% annually). 

 

Response 

The 1.27% value provided by the Alliance comes from an August 2015 presentation by EAI on its 2015 
IRP in which EAI provided preliminary “proxy” values for their 2016 ‐ 2018 DSM Program Plan, which EAI 
has not yet filed.  EAI’s final 2015 IRP can be found here: http://www.entergy‐
arkansas.com/content/transition_plan/07‐016‐U_49_1.pdf 

In the August 2015 presentation EAI shows that it used a placeholder value of 1.27% savings as a 
percent of sales for 2016, 2017 and 2018.  However, in the same presentation, EAI states that their plan 
was subject to change based on APSC regulatory decisions, TRM, and EM&V updates.  EAI also states in 
the same presentation that: 
 
“Since the Arkansas DSM Potential Study was still underway and no direction regarding future DSM 
Targets was available at the time, EAI assumed 0.9% of retail sales above forecast without DSM (above 
naturally occurring DSM) as the DSM proxy within the Sales and Load forecasts [in the 2015 IRP].” 

In summary, put into the context of the EAI presentation, there was is a high level of uncertainty around 
the 1.27% savings value, yet the Alliance misconstrued the 1.27% value by stating that EAI is on track to 
reach it.  At the time necessary for EAI to make assumptions regarding DSM potential the Navigant DSM 
Potential Study for Arkansas had not yet been completed.  Thus, in its final 2015 IRP, EAI used a lower 
savings value of 0.9%, as a placeholder, based on past and presumed future APSC goals.  As discussed 
below, the Arkansas Potential Study conducted by Navigant has since been completed and the 
forecasted achievable long‐term savings values in the potential study are in fact lower than the 0.9% 
savings EAI assumed in its 2015 IRP.  In fact, the EAI potential High case for the next 20 years is never 
more than 0.9%.  The reference case is between 0.6% and .08%. These results can be found on the APSC 
website at: http://www.apscservices.info/EFilings/Docket_Search_Documents.asp?Docket=13‐002‐
U&DocNumVal=222. 

The Alliance is also using the 1.27% proxy savings value in a misleading way because short‐term program 
implementation plans and long‐term potential studies are fundamentally different.  As stated in the 
Executive Summary of the ENO Potential Study Report: 

“The long‐run planning nature of the Potential Study means that the estimates should not be 
applied directly to short‐term DSM planning activities, including, but not limited to program 
implementation plans or utility goal setting.  Long‐run program assumptions do not necessarily 
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translate well for actual implementation in the short‐term and may not reflect regulatory or 
other constraints.  Program plans require a different level of attention to program design, costs, 
delivery mechanisms, measure mix, participation, regulatory guidelines, rate impacts, and other 
factors.” 

To elaborate further on differences in measure mix, measures that constitute an important portion of 
EAI’s (and most other) short‐term savings will not be available in the future due to the increased 
efficiency of baseline equipment. For example, as stated in Section 1.4.3 of the ENO 2015 Potential 
Study Report: 

− The Energy Independence and Security Act of 2007 (EISA) set energy efficiency standards for light 
bulbs manufactured from 2012 forward. From 2012 through 2014, Tier 1 of EISA took effect, 
phasing‐out the manufacture and import of traditional filament incandescent 100W bulbs in 
2012 and 75W bulbs in 2013. In 2014, the EISA legislation impacted 60 watt and 40 watt 
incandescent light bulbs, which are the most common light bulbs in use. The next EISA milestone, 
Tier 2, takes effect in 2020. This phase will require that all light bulbs manufactured are 60‐70% 
more efficient than before EISA took effect. Lighting industry experts and program planners 
expect residential lighting program savings to be viable up until 2020. However, the current 
assumption of many experts and planners is that programs may not be able to claim savings for 
most CFLs and LEDs after 2020 due to the baseline changes, and to significant price decreases of 
LEDs. The exceptions are specialty CFLs and reflector LEDs, which are exempt from EISA 2007.  

− U.S. DOE rules pertaining to commercial lamps and ballasts are reflected in baselines for linear 
florescent lighting. These rules result in a 20% improvement in baseline efficiency for linear 
florescent lamps. This is important because efficient linear florescent lighting accounts for the 
largest portion of historical commercial lighting savings in many jurisdictions. 

− U.S. DOE energy conservation standards for residential heat pumps (HPs) and single package 
central air conditioners (CACs) go into effect in 2015 and 2016, respectively. The improvement 
from a SEER 13 to a SEER 14 baseline for these units has a negative impact on the savings and 
cost‐effectiveness of CAC and HP measures. 

 

Since the ENO 2015 Potential Study is a long‐term forecast, it makes more sense to compare those 
results to the now completed Arkansas Potential Study,1 which includes a forecast of achievable energy 
efficiency potential over the 2016 to 2025 time horizon. The table below show’s Navigant’s forecast for 
achievable potential in Arkansas over this period, as well as annual program costs, for the Mid Level 
Funding Scenario, which is comparable to the Reference Case scenario developed by ICF for the ENO 
Potential Study.  

 

                                                            
1 Navigant.  Arkansas  Energy  Efficiency  Potential  Study:  Final  Report.  Prepared  for  the  Arkansas  Public  Service 
Commission. June 2015. 
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Table 13: Arkansas DSM Potential Study 

 

Note that Arkansas statewide values are shown in the table above and average achievable annual 
incremental savings potential as a percent of sales over the 10 year forecast equals 0.7%.  EAI specific 
data is shown below. 

 

Program 
Budget 

(Millions $)

Cumulative 
GWh Savings

Incremental 
GWh Savings

Inc. GWh 
Savings as % 
of Gross Sales

2016 $56 170 178 0.6%
2017 $62 355 195 0.7%
2018 $71 569 224 0.7%
2019 $75 799 242 0.8%
2020 $78 1010 224 0.7%
2021 $81 1231 234 0.8%
2022 $89 1465 246 0.8%
2023 $92 1701 251 0.8%
2024 $95 1935 249 0.8%
2025 $97 2161 240 0.7%

Average 0.7%

Arkansas Potential Study

Year

Source: Navigant. Arkansas Energy Efficiency Potential Study: Final Report. 
Prepared for the Arkansas Public Service Commission. June 2015. Tables ES‐
2, ES‐4, ES‐6, ES‐8

Mid Funding Scenario
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Figure 1: EAI Incremental Achievable Potential as a Percent of Gross Sales 

 

 

Table 14: EAI Potential (Medium Case GWH) 

 

 

Table 15: EAI Potential (Medium Budget)  

 

 

The table below shows similar information for the ENO 2015 Potential Study. While the ENO study 
covered the 2015 to 2034 time horizon, data was extracted from the study for the 2016 to 2025 period 
to make the ENO study forecast more comparable to the Arkansas study forecast.  

 

 

 

0.0%

0.2%

0.4%

0.6%

0.8%

1.0%

1.2%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Residential as a Percent of Gross Sales C&I as a Percent of Gross Sales

Incremental Achievable Potential 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Residential 81.36 93.83 103.17 111.08 93.88 96.34 98.71 97.93 95.54 91.86

C&I 45.00 47.12 60.50 66.26 67.77 72.53 80.69 82.57 83.04 80.16

All Sectors 126.36 140.95 163.67 177.34 161.64 168.87 179.40 180.50 178.58 172.02

GWh

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Total Portfolio 41,025,176$         47,856,655$         55,856,170$         59,009,807$         61,406,601$         64,146,710$         71,291,249$         73,711,867$         75,341,168$         76,648,624$        
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Table 16: ENO DSM Potential Study 

 

In the ENO study forecast, average annual incremental savings as a percent of sales over the same 10 
year period as the Arkansas forecast equal 0.6%.  Given the uncertainties involved in a ten year forecast, 
the average savings levels of 0.6% for ENO and 0.7% for Arkansas are comparable.  

Projected costs in the two studies are comparable as well.  To perform the cost comparison we 
calculated a levelized cost per cumulative kWh saved.  This was calculated by dividing the net present 
value of the program costs over 2016 to 2025 period by the net present value of the cumulative savings 
over the period. This is different than the traditional levelized cost calculation, which uses lifetime 
savings instead of cumulative savings to arrive at a “cost of conserved energy” or CCE.  CCE was not 
calculated here because lifetime savings were not reported in the Arkansas study.  The important fact 
here is that the costs below were derived using the same method and the same discount rate (the ENO 
discount rate provided by Entergy to ICF for the ENO 2015 Potential Study). 

 

Program 
Budget 

(Millions $)

Cumulative 
GWh Savings

Incremental 
GWh Savings

Inc. GWh 
Savings as % 
of Previous 
Years Sales

2016 $7 40 23 0.4%
2017 $9 67 29 0.5%
2018 $11 98 34 0.6%
2019 $13 134 38 0.7%
2020 $14 172 41 0.7%
2021 $14 205 37 0.7%
2022 $14 236 36 0.6%
2023 $14 256 35 0.6%
2024 $14 276 34 0.6%
2025 $14 296 33 0.6%

Average 0.6%

Year

ENO Potential Study
Reference Case Scenario

Source: ICF International. Long‐Term Demand Side Management Potential 
in the Entergy New Orleans Service Area. Prepared for Entergy System 
Planning and Operations. June 2015.
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Table 17: Levelized Cost per Cumulative kWh 

 

These comparable cost levels serve to demonstrate that ICF’s cost forecasts in the ENO study are not in 
fact out of line with industry thinking about the future cost of energy efficiency for the region.  

While comparing long‐term forecasts makes more sense than comparing a short‐ to a long‐ term 
forecast, it is also important to note that there are differences between EAI’s service area, or Arkansas 
more generally and ENO’s service area.  EAI has significantly more large C&I customers than does ENO.  
While some of these large C&I customers have “opted out” of EAI’s programs, large C&I savings make up 
a significant portion of EAI program savings.  Further, EAI also has a large number of agricultural 
customers, whereas ENO does not; EAI’s Agricultural Solutions program is growing element of EAI’s DSM 
portfolio. 

MULTIFAMILY PROGRAMS 
The Advisors and the Alliance for Affordable Energy note that multifamily units represent a significant 
opportunity for DSM, and that programs for multifamily units should be available, comprehensive and 
clearly described. 

Response 

The multifamily sector is important and there are energy savings opportunities in this market in New 
Orleans.  A comprehensive Multifamily Program was modeled for the ENO Potential Study as noted in 
section 1.5.1 of the potential study report. 

Consistent with ICF multifamily program experience, in the Reference Case ICF assumed that 85% of 
multifamily units could be audited in the first 3 years of the forecast, and that over the same period 70% 
of units and buildings would have direct install and common area measures installed.  Due the 
expectation that most units could be served by the program in the early years of the forecast, 
participation declines beginning in year four of the ICF forecast to a steady state that would serve the 
multifamily population for the remainder of the forecast period. 

Demand Response Overview 
The purpose of this section is to review the state of the market of Demand Response resources as well 
as discuss its role in MISO. A high level overview of the cost and benefits of Advanced Metering 
Infrastructure will also be discussed. 

Study
NPV 

(Millions $)
NPV GWh

Levelized 
Cost per 

Cumulative 
kWh (2016‐

2025)

Arkansas Potential Study $537 7073 $0.08
ENO Potential Study $82 1124 $0.07

Levelized Cost per Cumulative kWh (2016-2025)
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STATE OF THE MARKET 
The  state  of  the market  for  demand  response  (DR)  programs  is  both  growing  and  evolving,  albeit 
unevenly, across the U.S. Levels of  investment  in Advanced Metering  Infrastructure (AMI)—a technical 
requirement for most DR options‐‐vary widely and are driven by myriad regulator, economic, political, 
technical, and  resource  factors.   The most  recent publicly available  study covering DR across  the U.S. 
was published by FERC in December 2014.  According to FERC:2 

 In 2013, MW savings as a % of peak demand due to  Independent System Operation  (ISO) and 
Regional Transmission Organization (RTO) DR programs equaled 6% across all ISOs/RTOs  in the 
U.S. 

o DR  programs  in  the Midcontinent  Independent  System Operator  (MISO)  area, which 
includes  the  Entergy New Orleans  service  area,  saved  10%  of MISO  peak  demand  in 
2012. 

 U.S. demand response potential in 2012 from existing programs/tariffs increased 7% over 2011 
levels to 28,503 MW. 

o Within the Southern Electric Reliability Subregion (SERC), which includes Entergy service 
areas, DR potential in 2012 increased 2% from 2011 levels 6,046 MW. 

The distribution of  savings potential by  sector  in  retail DR programs  in 2012 NERC‐wide, and  in SERC 
specifically are shown below: 
 

Figure 2: NERC and SERC Potential Savings 

 

Two‐way  (utility  to  customer  and  vice  versa)  communication  through  Advanced  Meters  (or  “AMI 
meters”)  is  required  for most DR program options beyond  traditional DR options  such as direct  load 
control (DLC) programs, which are largely are operated via one way pager networks.  

 The saturation of AMI meters  in  the U.S.  increased about six‐fold between 2007 and 2013, or 
from 5% to 32% of total meters in 2013.3  

 AMI meter saturation in the SERC region was 21% in 2012.4 

                                                            
2 U.S. Federal Energy Regulatory Commission  (FERC). Assessment of Demand Response and Advanced Metering 
Staff Report. December 2014.  
3 Id. 

Industrial
46%

Residential
30%

Commercial
23%

Transportation
1%

ALL NERC REGIONS (28,503 MW TOTAL)

Industrial
58%Residential

23%

Commercial
19%

Transportation
<1%

SERC REGION (6,046 MW TOTAL)
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 More than half the households in the U.S. are likely have a smart meter by the end of 2015.5 
The  number  of  customers  in  incentive‐  and  time‐based  DR  programs  NERC‐wide,  and  in  SERC 
specifically, are shown below.6 
 

Table 18: DR Customer Enrollment by Program type 

 

Since the market for DR is evolving quickly, it is worthwhile to note here a few of the key trends 
impacting the market for DR. 

 Convergence of Energy Efficiency  (EE) and DR. There are an  increasing number of  companies 
providing services that combine EE and DR elements. The EE elements are usually behavioral in 
nature, whereas the DR options range from traditional DLC options to thermostat aggregation in 
the market.   OPower’s  Thermostat  Platform  and  Comverge’s  Intellisource Demand  Response 
Management System are two examples of such EE/DR services.7 

 Increased  Distributed  Energy  Resources  (DER).    DERs  present  a  number  of  opportunities  to 
provide wholesale services including energy, generation capacity, transmission capacity deferral, 
and ancillary services necessary to operate the power system.  These services would be sourced 
through  a  combination of  time  varying  rate designs,  energy  efficiency  and demand  response 
programs, and utility procurements.8 

DEMAND RESPONSE IN MISO 
Currently,  there are  four demand  response classifications  in MISO, each with  its own  registration and 
performance  requirements.    These  four  classifications  are Demand Response Resource  (DRR)  Type  I, 
DRR Type II, Load Modifying Resource (LMR) and Emergency Demand Response (EDR). 

                                                                                                                                                                                                
4 Id. 
5  The  Edison  Foundation.  Institute  for  Electric  Efficiency.  Utility‐Level  Smart  Meter  Deployments:  Plans  and 
Proposals. May 2012. 
6 FERC 2014. 
7 Greentech Efficiency. Technology Choice  is Finally Coming  to Residential Demand Response. Katherine Tweed. 
January 30, 2014. 
8  ICF  International. On the Grid’s Bleeding Edge: The California, New York, and Hawaii Power Market Revolution. 
Whitepaper. 2015.  

NERC‐Wide SERC
Incentive‐based (direct load control, interruptible, demand 
bidding/buyback, emergency DR, capacity market, and 
ancillary services)

5.4 0.7

Time‐based (real‐time pricing, critical peak pricing, variable 
peak pricing, and time of use rates)

3.7 0.2

Total 9.2 0.9

Customer 
Enrollments in DR 
Programs in 2012 

(Millions)
DR Program Type
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DRRs are demand  resources  that  can participate  in  the Day‐Ahead and/or Real‐Time energy markets. 
They are economically dispatched by MISO and are paid  the  locational marginal price  for  the energy 
they provide  to  the Energy and Operating Reserve Market via physical  load  reduction or behind‐the‐
meter generation.  DRR‐Type I resources are only capable of supplying a fixed, pre‐specified quantity of 
energy whereas Type II resources are capable of supplying energy to the market through commitment 
and dispatch  similar  to generation  resources and complying with MISO’s  set‐point  instructions.   DRRs 
can also participate  in  the capacity market.    If a DRR clears  the annual  capacity auction and  receives 
capacity credit, it carries the must offer obligation in the Day‐Ahead Market for every hour of every day 
on that Planning Year. 
 
LMRs and EDRs only provide emergency energy services to MISO. LMRs will receive capacity credit in the 
annual capacity auction if it meets the following requirements: 

 Maximum 12 hours’ notice 
 Maintain  target  level  of  load  reduction  for  four  continuous  hours  Obligated  to  respond  to 

emergency events for at least the first five times during the summer season 
 Must be greater than or equal to 100 kW (grouping of multiple demand resources is allowed) 
 Able to achieve the target level associated with capacity credit 

A summary of the markets each demand response resource type can participate in is summarized in the 
Table 19. 

Table 19: MISO Demand Response Classifications 

MISO Demand Response Classifications 
  Energy 

Market 
Ancillary 
Services 

Capacity 
Market 

Emergency 
Energy 

DRR – Type I   

 
 

 
 

 
 

 
DRR – Type II 
   

 
 

 
 

 
 

 
LMR 

     

 
 

 
EDR 

       
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State
Total Smart 

Meters Installed

California 12,479.73

Florida 5,614,700
Georgia 3,182,150
Pennsylvania 2,698,716

Arizona 2,061,760

Summary of Advanced Metering Infrastructure (AMI) Activities and Trends 
 
Advanced Metering Infrastructure (AMI)9 began to be considered as the next generation of automated 
meter  reading  in  the  early  2000’s  and  accelerated  after  passage  of  the  2005  Energy  Policy Act  that 
included requirement for states to evaluate time based metering and related communications to enable 
time  varying  rates.    This  led  to  an  increasing  number  of  state  utility  commissions  to  require  their 
Investor Owned Utilities (IOUs) to investigate the viability and benefits of adopting (AMI).  The resulting 
business cases  that were positive  led  to  the  initial wave of  implementation beginning around 2008  in 
California, Oregon and Pennsylvania, for example.  
 
CURRENT STATE OF PENETRATION OF AMI IN THE U.S. 
The U.S. penetration  rate of AMI meters  in 2014 was 36.3 percent, a 30 percent  increase  from 2008 
data10.  Installation of more than 50 million advanced meters cover about 43 percent of US residences, 
according to July 2014 data from the Edison Foundation Institute for Electric Innovation.  During the past 
year,  state governments,  retail  rate  regulators and  individual utilities  supported  installation efforts of 
AMI and often within the context of grid modernization efforts.  Table 20 and Figure 3 show states with 
high AMI installations as well as the expected total deployment through 2015 across the country11. 
 
 

Table 20 AMI Installations by State – July 2014                  

                                                                    (>2,000,000 meters/state) 

 

 
 

 
 
 
 
 
 
 

                                                            
9 Advanced Metering Infrastructure (AMI) provides bi-directional communication between meters on customers’ premises and a utility’s back 
office to enable automated reading of energy usage, voltage and outage events recorded in the meter, and enable remote service 
connect/disconnection (if optional switch is included in meter).  These basic functions enable a range of operational benefits beyond the obvious 
meter reading labor savings. 
10 U.S. Federal Energy Regulatory Commission (FERC). Assessment of Demand Response and Advanced Metering Staff Report. December 
2015.  
11 Edison Foundation Institute for Electric Innovation. Utility-Scale Smart Meter Deployments: Building Block of the Evolving Power Grid. 
September 2014.  

12,479,730 
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DEMAND RESPONSE ANALYSIS 
Out of the 24 DSM programs identified by ICF International, 3 were classified as demand response (DR) 
programs.  These programs were Dynamic  Pricing  for  residential  customers, Non‐Residential Dynamic 
Pricing, and Direct Load Control.  The assumption is that the DR programs could be registered as LMRs in 
MISO and would receive capacity credit equal to their estimated annual peak load reduction grossed up 
for reserve margin, thus the net benefit is estimated to be the capacity credit net of the annual cost.  It 
was assumed that all 3 DR programs would only be called on to provide energy during MISO declared 
emergencies and  the energy would be made up  in other non‐emergency hours and  therefore had an 
energy neutral effect  in  the market, and  thus provided no net energy benefit.    In addition, an annual 
sensitivity analysis was performed to determine the optimal implementation year for each program. As 
shown  in  Figures  7  –  9  the maximum  net  benefit  for Dynamic  Pricing  (DSM  23)  is  estimated  to  be 
provided  based  on  program  implementation  in  2015,  Non‐Residential  Dynamic  Pricing  (DSM  3)  is 
estimated to be provided based on program implementation in 2021, and Direct Load Control (DSM 22) 
is  estimated  to  be  provided  based  on  program  implementation  in  2019.    All  3  DR  programs  were 
determined  to  have  a  net  benefit  to  customers  and were  included  in  the  Preferred  Portfolio  for  a 
projected  reduction  of  peak  load  by  approximately  35 MW  by  2034  as  shown  in  Figure  10.  The  net 
benefits  of  all  three  DR  programs  combined  were  projected  to  be  over  $20M  in  NPV  and  are 
summarized in Table 22. 

Figure 7: Annual Sensitivity for Dynamic Pricing Program Implementation (DSM 23) 
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Figure 8: Annual Sensitivity for Non‐Residential Dynamic Pricing Program Implementation 
(DSM 3) 

 

 

Figure 9: Annual Sensitivity for Direct Load Control Program Implementation (DSM 22) 
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Figure 10: Contribution of DR Programs to Peak Load Reduction  

 

 

Table 22: Net Benefit of DR Programs PV (2015, $) 

Net Benefit of DR Programs 
  DSM 23 DSM 22 DSM 3 
Benefit:    
     Energy  Revenue [M$]  $0.0  $0.0  $0.0 
     Load Reduction Capacity 
     Value [M$] $12.9 $11.1 $3.4 

     Total Benefit [M$] $12.9 $11.1 $3.4 
Cost:    

     Total Program Cost [M$] $0.4 $4.0 $3.0 
Net Benefit:    
     Net Benefit [M$] $12.6 $7.1 $0.4
     Breakeven Year 2020 2022 2035 

SUMMARY OF DSM PORTFOLIO 

The table below outlines the complete list of DSM programs that were selected for each portfolio in the 
Stakeholder Input Case supplement.  The figure below shows the cumulative load reduction from all 19 
DSM programs over the 20‐year evaluation period. 
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Commercial  Non‐Residential Dynamic 
Pricing (DR) 

DSM 3 
4.5 

Residential  Direct Load Control (DR)  DSM 22  12.3 
Residential  Dynamic Pricing (DR)  DSM 23  17.4 
Residential  Water Heating  DSM 20  0.8 
Residential  Pool Pump  DSM 21  0.9 
Total      88 

Non‐Energy Impacts of Residential Efficiency Measures 
A wide array of secondary data on the non‐energy  impacts  (NEIs) of residential efficiency measures  is 
currently available and can be categorized  into four non‐energy  impact categories,  listed below.   Note, 
however,  that  the  sources  for  these NEIs  have  not  been  examined  to  determine whether  the  data 
available could be normalized to conditions  in New Orleans (e.g., for weather, cost of  labor, etc).   Any 
NEIs  developed  using  secondary  data  considered  for  inclusion  in  ENO  program  benefit‐cost  analyses 
would  need  to  be  examined  to  determine  if  (a)  the  published  values  are  precise  enough  to  justify 
inclusion  in benefit‐cost testing, and (b) can be adapted to New Orleans.   Then, for each such suitable 
NEI, adapted or “normalized” values would need to be calculated.  

PROPERTY VALUE/MARKETABILITY/AFFORDABILITY 
NEIs that have an impact on the property value, the marketability of the property or the affordability of 
the  property  can  be  classified  separately  as  unique  set  of NEIs.    An  increase  in  property  value  and 
marketability  are  frequently  recognized  as  benefits  to  energy  efficiency  programs  that  participants 
express  in  “ease of  selling” or  “increased  resale  value.”   Massachusetts,  for  example, has developed 
program‐level  NEI  values  for  property  value  increases  related  to  low‐income  and  non‐low‐income 
programs.”   

DURABILITY AND MAINTENANCE 
The largest quantity of NEIs in the secondary literature relate to the cost, performance and durability of 
efficient  equipment  or  housing.    State  Technical  Resource Manuals  typically  include  operations  and 
maintenance (O&M) costs, or deferred O&M costs, water and/or sewage savings.  O&M costs can often 
be directly calculated so they are often more acceptable as an NEI compared to less tangible NEIs, such 
as participants “valuation” of the durability of home.  

HEALTH AND COMFORT 
Health and Comfort NEIs contain a number of important and high profile values that can be categorized 
at the societal, utility, or participant perspective.  Example of NEIs in this category are briefly described 
below. 
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Building  Thermal/Pressure  Envelope:  A  Thermal  Comfort  NEI  related  to  building  shell  and  HVAC 
measures is quantified on a program basis for the Massachusetts Program Administrators’ whole house 
retrofit program.12  

Air Quality:  This NEI  is  interpreted  to be  indoor  air quality  related  to health of  the participant. Only 
NYSERDA  and Massachusetts  have  quantified  values  from  the  participant  perspective.    Societal NEIs 
related to air quality and health have been applied in some states though not always as NEIs.  

Lighting: NEIs are often positive cost savings, however they can also include negative impacts.  Lighting 
is one of the few NEIs to have negative impacts associated with Health and Comfort.  The relative value 
of the NEI of a CFL to  incandescent  lights  is net negative; the net value of turn on delay, and warm up 
delay  (negative) with heat generated and bulb  lifetime  (positive) was net negative.13   Several  sources 
provide NEIs for LEDs, however the secondary research for  lighting has resulted  in more NEIs for CFLs, 
since CFLs have been much more common measures until more recently when LEDs have started to be a 
larger share of the market.  

ENVIRONMENTAL, SOCIETAL, AND GOVERNMENT IMPACTS 
These NEIs accrue almost entirely to society, and in a few cases, to the utility.  Appliance Recycling has a 
large  number  of  quantified  NEI  values  as  this  is  a  common  utility  program  and  has  quantifiable 
environmental  benefits  from  avoided GHG  emissions  from  recycling,  reclaimed  oils, metals,  plastics, 
glass, mercury, foam and fiberglass.14  

Air  emissions:  Avoided  electricity  and  natural  gas  use  due  to  energy  efficiency  also  results  in  air 
emissions avoided.  Some jurisdictions include avoided CO2 values in avoided electricity and natural gas 
avoided  costs.   The  recently adopted  Federal Clean Power Plan  rule may  impact CO2  values  in many 
states  in  the  long‐run. Other  emissions  avoided with  readily  quantified  values  include  SOx, NOx  and 
particulate matter. 

Infill over Greenfield Building: This category has  impacts  that  include property value  increases  for  the 
neighborhood and also reduced transportation costs for the occupants of the infill residence. While EPA 
does not monetize  the  impacts,  they  state  “Infill housing  can also  raise  surrounding property values, 
increase a community’s tax base, and attract more retail to serve the  larger resident population.”   For 
example, two studies show an increase in property value based on either new residential infill (ranging 
from $67015 to $450016 per home within 150 ft.) or through rehabilitation of residences (estimated at 
$2000 per home within 300 ft.).   

                                                            
12 NMR Group and Tetra Tech, 2011, Massachusetts Special and Cross‐Sector Studies Area, Residential and Low‐
Income Non‐Energy Impacts (NEI) Evaluation. 
13 Summit Blue Consulting, LLC, 2006. Non‐Energy Impacts (NEI) Evaluation on behalf of NYSERDA. 
14 Cadmus, 2013. Appliance Recycling Program Process Evaluation and Market Characterization ‐ Volume 1. 
15 Simons, Robert A., Roberto G. Quercia, and  Ivan Maric. 1998. The Value of New Residential Construction and 
Neighborhood Disinvestment on Residential Sales Prices. Journal of Real Estate Research, 147‐163. 
16  Ding,  Chengri,  Robert  Simons  and  Esmail  Baku.  2000.  Effect  of  Residential  Investment  on  Nearby  Property 
Values: Evidence From Cleveland, Ohio. Journal of Real Estate Research, 23‐48. 
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IMPROVED SAFETY (IMMINENT DANGERS) 
NEIs associated with Ambient Air Carbon Monoxide Levels and Gas Leaks/Fires make up the majority of 
this category of NEIs.  NEI estimates can be found in association with the following measures: air sealing, 
combustion  testing,  heating  repair,  heating  replacement,  boiler,  furnace,  ventilation  fan,  insulation, 
ENERGY  STAR HVAC  Equipment,  and whole  home.   Wisconsin  also  developed  one NEI  value  for  the 
Safety of Home for the low‐income participant.17   

                                                            
17 Skumatz Economic Research Associates, 2005. The Non‐energy Benefits of Wisconsin's Low‐income Weatherization 
Assistance Program: Revised Report. 
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SUPPLEMENT 11: STAKEHOLDER INPUT CASE 
In  response  to  stakeholder  and Advisor  concerns  regarding dated  assumptions used  in  the draft  IRP, 
ENO performed additional production cost analysis using updated assumptions  in support of  the Final 
ENO 2015 IRP.  A new Stakeholder Input Case scenario was created using the best available information 
regarding  load,  commodity  prices  and  generator  status.    Using  this  new  Stakeholder  Input  Case,  6 
additional  AURORA  simulations  for  each  of  the  portfolios  previously  evaluated  using  the  Industrial 
Renaissance  (Reference Case), Business Boom Case, Distributed Disruption Case and Generation Shift 
Case were conducted.    It  is  important  to note  that Stakeholder  Input case  results are not  in any way 
comparable with the results of the aforementioned four cases. 

The scope of the additional analysis is as follows: The total supply cost excluding sunk non‐fuel costs for 
the six portfolios (CCGT, Solar, CT, CT/Solar, CT/Wind, and CT/Solar/Wind) was determined based on re‐
running  AURORA  using  the  best  available  information  regarding  load,  commodity  prices,  CO2  and 
generator ratings, deactivations, and technology costs.  The analysis was performed for 2016 – 2035 as 
opposed to the original 2015 – 2034 period.  19 of 24 DSM programs were selected for the Stakeholder 
Input  Case.    This  includes  the  14  that  were  selected  in  the  Industrial  Renaissance  scenario,  three 
Demand  Response  programs,  and  2  DSM  programs  selected  in  the  trailing  benefit  analysis.    All  19 
programs were selected for each portfolio  in the Stakeholder  Input Case.   The 2015  ICF DSM Potential 
Study was  used  as  the  source  of  program  costs  and  benefits with  the  exception  that  the  costs  and 
benefits were assumed to begin in 2016 as opposed to 2015.  For any portfolio that included an ENO CT, 
it was modeled as a Mitsubishi simple‐cycle G machine (250 MW) consistent with the updated load and 
capability projections with and without DSM.  For any portfolio that includes a CCGT, it was modeled as 
a Mitsubishi G Frame technology (450 MW) consistent with the updated load and capability projections 
with  and  without  DSM.    ENO  worked  with  IHS  CERA  to  determine  the most  recent  projections  of 
installed costs for solar resources are available.  Capacity expansion and sensitivity analyses included for 
the other four scenarios were not replicated. 

Assumptions 
In addition to creating the four scenarios (Industrial Renaissance, Business Boom, Distributed Disruption, 
and Generation  Shift), a  Stakeholder  Input Case  scenario was  created based on  the most up  to date 
assumptions available  to ENO as of December 2015.   The evaluation period  for  the Stakeholder  Input 
Case is 2016‐2035.  The various assumption changes are detailed below. 

TECHNOLOGY ASSESSMENT 
The Stakeholder Input Case scenario modeled four main technology types.   Frame CT and Frame CCGT 
technology was based on the Mitsubishi Heavy Industries G Frame turbines.  G Frame technologies have 
a lower heat rate than the F Frame technologies, as well as higher capacity.  As part of the Stakeholder 
Input case, the cost curve of the Solar PV technology was updated based on the October 2015 IHS CERA 
Solar Report and is a region specific forecast (MISO South).  Figure 1 and 2 below shows how solar cost 
estimates  changed  over  time  throughout  the  IRP  process  and  how  IHS  CERA  estimates  compares  to 
other  industry  standards.  Table  1  provides  a  brief  summary  of  technology  assumptions  for  the 
Stakeholder Input Case. 
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Table 1: Stakeholder Input Case Technology Assumptions 

Stakeholder Input Case Technology Assumptions 
Technology  Capacity (MW)  Capital Cost ($/kW)18 

G Frame CT  250  $734 
1x1 G Frame CCGT  450  $1139 
Wind  Variable19  $2087 
Solar PV (tracking)  Variable20  $1838 

                                                            
18 2016 Nominal Cost.  
19 Effective capacity of a wind installment is based on MISO’s 15/16 capacity credit of 14.7% 
20 Effective capacity of a solar installment is based on MISO’s 15/16 capacity credit of 25% 
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determined that all three of these programs were cost‐effective, and are now included in the Preferred 
Portfolio. 

In  addition  to  the  changes  made  on  September  18,  2015,  the  Stakeholder  Input  Case  includes  a 
secondary  analysis of DSM programs  that did not break even  in  the 20‐year evaluation period.   This 
analysis  incorporated the trailing benefits  (kWh savings) that a program would exhibit beyond the 20‐
year evaluation period.  It was assumed that further investment into the DSM measures would no longer 
occur after 2035,  thus making  the cost of DSM beyond  the evaluation period  zero  for each program.  
The trailing benefits declined at different rates for each program, affecting the amount of kWh savings 
and  how  long  the  benefits  endured  after  2035.    These  trailing  benefits  were  included  in  a  new 
breakeven analysis to determine if more DSM programs would be selected, resulting in the potential for 
an additional 2 DSM programs not previously included to become cost‐beneficial when including trailing 
benefits. 

NATURAL GAS PRICE 
The natural gas price forecast for the Stakeholder Input Case was lower than the reference case forecast 
used  in  the  Industrial  Renaissance  scenario.    This  forecast  was  influenced  by  historically  strong 
production  driven  by  the  continued  economics  of Northeast  shale  gas  combined with mild weather.  
These  factors have created a supply and storage glut.   This oversupply  is expected  to continue  in  the 
near‐term  and  put  downward  pressure  on  prices,  assuming  normal  weather  patterns.    Long‐term 
structural demand increases (LNG exports, exports to Mexico, power demand) are expected to continue 
to develop, holding off potential price decreases in the long‐run. 

Table 2: Stakeholder Input Case Natural Gas Price Forecast 

Henry Hub Natural Gas Prices 
  Nominal 

$/MMBtu 
Real 

2014$/MMBtu 
Real Levelized,21 
(2016‐2035) 

$5.54  $4.57 

Average (2016‐
2035) 

$6.12  $4.76 

20‐Year CAGR  5.2%  3.2% 
 

                                                            
21   “Real  levelized” prices refer  to  the price  in 2014$ where  the NPV of that price grown with  inflation over  the 
2016‐2035 period would equal the NPV of levelized nominal prices over the 2016‐2035 period.   
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RESOURCE NEEDS 
Resource needs changed in the Stakeholder Input Case due to changes in the load forecast as well as the 
addition of  incremental  capacity  from  the Algiers  transfer.   Planned  resource  additions  also  changed 
from the affiliate PPA’s of the Union and Amite South resources to the ownership of Union Power Block 
1.   This change  is highlighted  in Table 4 below.   Despite  these changes  to  the Stakeholder  Input case, 
ENO’s  needs  were  determined  to  be  similar  to  the  reference  case:  ENO  largely  meets  their  base 
load/core load following need while still being deficient in peaking capacity and overall capacity. 

Table 4: Reallocation of Planned Resource Additions 

 

Table 5: Stakeholder Input Case Projected Peak Forecast Increase by 2035 

Stakeholder Input Case (MW) 
2016  2035  Increase 
1,125  1,301  176 

Table 6: Stakeholder Input Case ENO Resource Needs (MW) 

 

 

 

Table 7: Projected Resource Needs in 2035 by Supply Roles (Stakeholder Input Case) 

  Need  Resources  Surplus/ 
(Deficit) 

Planned 
Additions 

Surplus/ 
(Deficit) 

Base Load and Load 
Following (MW)  1043  526  (517)  510  (7) 

Peaking & Reserve 
(MW)  414  30  (384)  0  (384) 

Totals  1457  556  (901)  510  (391) 

Reallocation of Planned Resource Additions 

Resource  IR/BB/DD/GS Scenarios (MW)  Stakeholder Input Case 
(MW)  Change 

Union  204  510  306 

Amite South  229  0  (229) 

Totals  433  510  77 

Capacity Surplus/(Need) (Before IRP Additions) 
By 2025  (685) 
By 2035  (901) 
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Stakeholder Input Case Portfolios 

PORTFOLIO DESIGN 
ENO  created  a  Stakeholder  Input  Case  scenario  using  the  assumptions  outlined  in  the  Assumptions 
section.  Once the Stakeholder Input Case was established, ENO ran six additional AURORA simulations 
for each of the portfolios derived from the same market modeling and manual portfolio design process 
established earlier  in this report.   Additional analysis was also done  in the selection of DSM programs 
from  the Potential Study.   This analysis consisted of determining  the optimal  implementation year of 
three demand response programs based on dynamic pricing and load control as well as a terminal value 
assessment of programs initially shown not to breakeven.  If the residual benefits of these programs that 
extended beyond  the evaluation period  resulted  in  the programs becoming  cost effective,  they were 
added  to  the portfolio.   All six portfolios under  the Stakeholder  Input Case contain a  total of 19 DSM 
programs. More information on the DSM analysis can be found in the DSM supplement. 

Table 8: Portfolio Design Mix – Installed Capacity 

Design Mix – Installed Capacity 
  AURORA Capacity Expansion Portfolios Alternative Portfolios 

 
CCGT Portfolio  Solar Portfolio  CT 

Portfolio 
CT/Solar 
Portfolio 

CT/Wind 
Portfolio 

CT/Wind/
Solar 

Portfolio 
DSM 
Programs  19 Programs  19 Programs  19 

Programs
19 

Programs 
19 

Programs 
19 

Programs 
CCGTs  450  0  0  0  0  0 
CTs  0  0  250  250  250  250 
Solar  0  1200  0  100  0  50 
Wind   0  0  0  0  100  50 
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TOTAL SUPPLY COST 
Figure  12  below  shows  the  total  supply  cost  excluding  sunk  non‐fuel  fixed  cost  for  each  of  the  six 
portfolios broken out by variable supply cost, DSM cost, and fixed cost.   The CT portfolio  is the  lowest 
cost portfolio driven by  low  fixed cost.   When renewables are added  to the CT portfolio, they did not 
improve the performance on a cost basis. 

Figure 12: Total Supply Costs Excluding Sunk Non‐Fuel Fixed Costs in the Industrial 
Renaissance Scenario 

 

Table 9: Portfolio Ranking by Total Supply Cost 

Total Supply Cost Portfolio Rankings for Stakeholder Input Case 

Portfolios  Total Relevant Supply Cost 
Levelized Real ($MM)  Ranking 

Solar  $2,413  6 
CCGT  $2,180  5 
CT Solar_Wind  $2,165  3 
CT Solar  $2,146  2 
CT Wind  $2,171  4 

$0 $500 $1,000 $1,500 $2,000 $2,500

CT Portfolio

CT / Wind Portfolio

CT / Solar Portfolio

CT / Solar / Wind
Portfolio
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Portfolio Cost Components ($M) 
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Portfolios by Cost Components (Levelized, $MM)
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DSM Cost

Non Fuel Fixed Costs + Capacity Purchases
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CT  $2,132  1 
 
Preferred Portfolio and Conclusions 

RATE EFFECTS 
The estimated  typical bill effects associated with  the cost  to meet customer’s needs  through 
the  Preferred  Portfolio  over  the  next  two  decades  are modest.   Over  time,  inflation  in  the 
broader economy tends to drive prices up for all goods and services, and in general the average 
annual growth rate in projected customer bills (reflected in the last column in Table 11) during 
the IRP planning horizon are expected to grow below inflation expectations.    

Table 10: ENO Average Residential Customer Electric Bill (Preferred Portfolio)23 

Projected ENO Residential Customer Bill and Energy Usage 
Customer 
Segment 

Actual 2014 
Usage 

(KWh/mo.) 

Actual 2014 
Average 

Monthly Bill 

Projected 
2035 Usage 
(KWh/mo.) 

Projected 
2035 Average 
Monthly bill 

Residential 
(Legacy) 

1,081  $109  1,332  $147 

Residential 
(Algiers) 

_  _  1,561  $149 

 

Table 11: Rate Effects – ENO Preferred Portfolio (Stakeholder Input Case) 

Projected ENO Average Monthly Customer Bill 
Customer Segment  2016  2026  2035  CAGR24 

Residential (Legacy)  $110  $127  $147  1.5% 
Commercial (Legacy)  $1,095  $1,111  $1,135  0.2% 
Industrial (Legacy)  $1,302  $1,151  $1,009  (‐1.3%) 
Government (Legacy)  $3,377  $3,815  $4,096  1.0% 
Residential (Algiers)  $100  $132  $149  2.0 % 
Commercial (Algiers)  $628  $836  $922  1.9% 
Industrial (Algiers)  $234  $348  $406  2.8% 
Government (Algiers)  $1,282  $1,775  $2,050  2.4% 

 

 

                                                            
23  Includes  benefits  associated  with  the  optimal  (cost‐effective)  level  of  DSM  identified  through  the  DSM 
Optimization. 
24 Compound Annual Growth Rate (“CAGR”) measures the average annual rate of growth in typical customer bills 
over the planning horizon.  
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