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Table 4: YoY Growth Residential 

  2019-2038 CAGR 
Energy 0.3% 

Customers 0.6% 
UPC -0.3% 

  
Commercial Forecast: Commercial sales are forecasted to have very modest growth for 2019-2038 with 
a CAGR of 0.1%/yr.  This is being driven by forecasted customer count growth of 0.4% per year offset 
by commercial UPC declines of 0.3%/year.  
 
The explanations for the commercial class are very similar to those for the residential class in that the 
commercial forecast includes a net decrement of 1.5% by 2021 (phased-in starting in 2019) for the AMI 
installations and related customer information that will be available to help customers manage their 
electricity usage.  In addition, the commercial forecast accounts for increased energy efficiency, primarily 
from HVAC, lighting, and refrigeration, that is separate from company-sponsored DSM discussed further 
below.   
 
Monthly commercial sales are forecasted in total rather than by use per customer because of the diversity 
of commercial customers.  
 
Commercial Salesm=   
 

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

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

 
Table 5: YoY Growth Commercial 

 
2019-2038 

CAGR 
Energy 0.1% 

Customers 0.4% 
UPC -0.3% 
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Figure 9: Historical Utility-Scale Solar Capital Costs12 

The costs of renewable generation have declined significantly in the previous five years, and this trend is 
expected to continue. As depicted below, installed costs of utility-scale renewables (wind and solar) in real 
dollars are expected to decline throughout the planning horizon.  

 

Figure 10: Projected Installed Costs of Renewable Alternatives 

                                                                 

12  Data adapted from NREL U.S. Solar Photovoltaic System Cost Benchmark, Q1 2017. 
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Table 12: Navigant Cost Effective DR 

DR Option  Eligible Customer 
Class  

Measure 

DLC 
Residential and Small 

C&I 
Thermostat-HVAC 
Switch- HVAC 

C&I Curtailment Large C&I Manual HVAC Control 

Dynamic Pricing All Customer Classes 

Dynamic Pricing w/o 
Enabling Technology 
Dynamic Pricing w/ 
Enabling Technology  

 

These programs were made available to the AURORA model for a Base, Low, and High case, differing in 
terms of pricing signals and adoption rates. The total annual MW savings made available for selection is 
illustrated below, representing approximately 34 MW in the medium case and 35 MW in the high case.     

 

Figure 15: Navigant Cumulative Achievable DR  

DR program costs utilized in the IRP include program start-up cost, marketing and recruitment costs, 
metering cost, program administration, incentives paid to participants, and program delivery costs.  
Program delivery costs are a fixed contracted payment for the third-party delivery of the DR programs. The 
program results reflect an assumption that over the planning horizon, customers will re-opt measures at the 
end of the program life at the same level of program efficiency. In other words, customers who opt-in are 
assumed to remain in the program through the remainder of the IRP planning period at the same level of 
savings.  

The DR offerings Optimal found to be cost effective using the Total Resource Cost test are as follows.  
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Table 13: Optimal Cost Effective DR 

DR Option  Measure 

Residential  
Direct Load Control and Automated Demand Response 
Peak Time Rebate Pricing with and without AMI technology  
Critical Peak Pricing with and without AMI Technology  

Large Customer 
Standard Offer Program  
Standard Offer Program plus a Direct Load Control/Automated Demand 
Response offering   

 

These programs were assumed to be economic in the AURORA model for two Scenarios, differing in terms 
of participation rate and program pricing type. The total annual MW savings made available for selection 
is illustrated below, representing approximately 50 MW in Optimal Scenario 1 and 80 MW in Optimal 
Scenario 2.     

 

Figure 16: Optimal Scenario 1 Achievable DR Savings Potential 
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2022 in accordance with the consensus reached by the parties. 

 

 

Figure 19: CO2 Price Forecast 
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Table 17: Strategy 1 DSM Selections 

 

Table 18: Strategy 5 DSM Selections 

 

 

 In Strategy 1, under all Scenarios, all DSM was selected in either the first year of the study or subsequently 
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Figure 23: Total Relevant Supply Cost Results (2019$ NPV) for Navigant-Based Portfolios 

In addition, the present value of the total relevant supply cost for each Optimal-based Portfolio by Scenario 
is shown in the following figure.  

 

Figure 24: Total Relevant Supply Cost Results (2019$ NPV) for Optimal-Based Portfolios 

To reiterate, ENO separated the total relevant supply costs for the Navigant and Optimal Portfolios due to 
the major differences in DSM program assumptions of the two vendors. While the spread from the lowest 
(Portfolio 5 with the Optimal program achievable case) to the highest (Portfolio 2 with the Navigant 2% 
case) is relatively small at about 18%, the use of DSM input cases from different studies prevents a direct 
comparison of the total relevant supply costs of those Portfolios. The comparative value of the analyses 
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Figure 26: Natural Gas Price Stochastic Results 

The 10th, 25th, 50th, 75th, and 90th percentiles are denoted by the vertical markers for each Portfolio.  The 
natural gas price is described by the distribution shown to the right.  The variance of total relevant supply 
cost for each Portfolio indicates the sensitivity of that Portfolio to natural gas prices; however, as discussed 
above, direct comparison of TRSC results across Portfolios that incorporate DSM input cases from different 
studies is not possible because of the varying cost and performance assumptions for the DSM programs. 

 

 

Figure 27: CO2 Price Stochastic Results 

The 10th, 25th, 50th, 75th, and 90th percentiles are denoted by the vertical markers for each Portfolio.  The 
CO2 price is described by the distribution shown to the right.  The variance of total relevant supply cost for 
each Portfolio indicates the sensitivity of that Portfolio to CO2 prices; however, as discussed above, direct 
comparison of TRSC results across Portfolios that incorporate DSM input cases from different studies is 
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Flexible Resources 
The total MW of ramp available in the final year of 
the planning period 

1-10 Grading 
Scale 

Quick-Start Resources 
The total MW of quick start available in the final 
year of the planning period 

1-10 Grading 
Scale 

UCAP/ICAP Ratio 
The total UCAP/ICAP ratio in the final year of the 
planning period  

1-10 Grading 
Scale 

CO2 Intensity  
The cumulative tons of CO2/GWh over the planning 
period 

1-10 Grading 
Scale 

Groundwater Usage 
The cumulative percentage of energy generated by 
resources that use ground water  

1-100% Grading 
Scale 

Climate Action Plan- 
100% Low Carbon  

The cumulative percentage of Carbon free energy 
from new resources over the planning period 

1-100% Grading 
Scale 

Climate Action Plan- 255 
MW Solar Additions 

The total MWs of solar additions over the planning 
period  

0-255 MW 
Grading Scale  

Climate Action Plan- 
3.3% Annual Energy 
Savings  

The compound annual growth rate (CAGR) of DSM 
over the planning period 

0-3.3% Grading 
Scale  

Macroeconomic Factors  

DSM spending represents only quantifiable 
macroeconomic impact at this time.  Future ability to 
evaluate/model DERs could provide additional basis 
for comparison. 

N/A 

 

Based on the metrics discussed above the Portfolios were given a grade determined by how the Portfolio 
performed in relation to the other Portfolios. Again, due to differing Scenario and Strategy characteristics 
the grades of the scorecard should not be relied upon at face value without considering the inherent 
compositional differences among the Portfolios.  Metrics that consider costs inclusive of DSM program 
cost (e.g. Net Present Value) cannot be utilized to compare Portfolios that were optimized using different 
vendor DSM programs and costs; thus, the grade is not representative of ranking based on equal testing 
criteria.  Acknowledging such, the results of the scorecard are described in Table 20 below.  
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Table 20: Scorecard Results 

 
Notes: 

1.  Except as otherwise noted, A is the top quartile of Portfolios, B is the second quartile, C is the third quartile and D is 
the bottom quartile. 
2. Quick-Start includes supply and demand side dispatchable resources 
3. Carbon-free resources include Energy Efficiency  
4. DSM spending represents only quantifiable macroeconomic impact at this time.  Future ability to evaluate/model DERs 
could provide additional basis for comparison. 
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Exhibits

¶ Appendix A—Rules Compliance Matrix
¶ Appendix B—Actual Historic Load and Load Forecast (HSPM in part)
¶ Appendix C—Total Resource Supply Costs - Detail (HSPM in part)
¶ Appendix D—Navigant Potential Study
¶ Appendix E—Optimal Potential Study
¶ Appendix F—Macro Inputs Workbook (HSPM)
¶ Appendix G—Technical Meeting Materials for Meetings 1-4
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Appendix A: Rules Compliance Matrix  

Requirement No.  Section 
No. 

Page 
No. 

Key phrase or Issue Excerpt Response and/or 
Citation to IRP 
Report 

1 1.C. 1 Rules Matrix Each Utility IRP shall include a 
matrix of these rules, the 
corresponding section of the IRP 
responsive to that rule, and a brief 
description of how the Utility 
complied with the rules. 

Appendix A  

2 3.A. 4 Specific Objectives The Utility shall state and support 
specific objectives to be 
accomplished in the IRP planning 
process, which include but are not 
limited to the following: 

Pg 8: Planning 
Objectives  

3 3.A.1. 4 Integration of Supply 
Side and Demand Side 
Resources 

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

Pg 8: Planning 
Objectives                      
Pg 22 Transmission      
Pg 26 Distribution 
Section 5 Portfolio 
Analytics 

4 3.A.2. 4 Maintain Financial 
Integrity 

maintain the Utility's financial 
integrity; 

Pg 8: Planning 
Objectives  

5 3.A.3. 4 Mitigate Risks anticipate and mitigate risks 
associated with fuel and market 
prices, environmental compliance 

Pg. 63: Stochastic 
Assessment of Risk  
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costs, and other economic factors; 

6 3.A.4. 4 Support Resiliency and 
Sustainability 

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

Pg 22: Transmission  
Pg 26: Distribution 
Pg 65: Scorecard 
Metrics and Results  

7 3.A.5. 4 Comply with 
Requirements and 
Council Policies 

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

Pg 54: Planning 
Strategy Overview  
Pg 65: Scorecard 
Metrics and Results  

8 3.A.6. 4 Evaluate Incorporation of 
new technology 

evaluate the appropriateness of 
incorporating advances in 
technology, including, but not 
limited to, renewable energy, 
storage, and DERs, among others; 

Pg 34: Assessing 
Alternatives to Meet 
ENO Resource Needs 

9 3.A.7. 4 Acceptable Risk achieve a range of acceptable risk 
in the trade-off between cost and 
risk; 

Pg. 63: Stochastic 
Assessment of Risk  

10 3.A.8. 4 Transparency and 
Engagement 

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

Technical Meeting 
#1: 1/22/18 
Technical Meeting 
#2: 9/14/18 
Technical Meeting 
#3: 11/28/18 
Technical Meeting 
#4: 5/1/19 
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11 3.B. 4 Efforts to Achieve 

Objectives 
In the IRP Report, the Utility shall 
discuss its efforts to achieve the 
objectives identified in Section 3A 
and any additional specific 
objectives identified in the 
Initiating Resolution. 

Pg 8: Planning 
Objectives             
Section 5, Portfolio 
Design Analytics 

12 4.A. 5 Reference Load Forecasts 
and alternatives 

The Utility shall develop a 
reference case Load Forecast and 
at least two alternative Load 
Forecasts applicable to the 
Planning Period which are 
consistent with the Planning 
Scenarios identified in Section 7C. 
The following data shall be 
supplied in support of each Load 
Forecast: 

Pg 12: Load 
Forecasting 
Methodology 

13 4.A.1. 5 Forecast of Demand and 
Energy by Customer 
Class 

The Utility's forecast of demand 
and energy usage by customer 
class for the Planning Period; 

Pg 12: Load 
Forecasting 
Methodology 

14 4.A.2. 5 Methodology A detailed discussion of the 
forecasting methodology and a list 
of independent variables and their 
reference sources that were 
utilized in the development of the 
Load Forecast, including 
assumptions and econometrically 
evaluated estimates. The details of 
the Load Forecast should identify 
the energy and demand impacts of 
customer-owned DERs and then 
existing Utility-sponsored DSM 
programs; 

Pg 12: Load 
Forecasting 
Methodology 

PUBLIC VERSION



 

  76 

Entergy New Orleans, LLC, 2018 Integrated Resource Plan 
15 4.A.3. 5 Independent Variables Forecasts of the independent 

variables for the Planning Period, 
including their probability 
distributions and statistical 
significance; 

Pg 12: Load 
Forecasting 
Methodology 

16 4.A.4. 5 Expected Value of 
forecast 

The expected value of the Load 
Forecast as well as the probability 
distributions (uncertainty ranges) 
around the expected value of the 
Load Forecast; 

Pg 12: Load 
Forecasting 
Methodology; 
Appendix B 

17 4.A.5. 5 Line Losses A discussion of the extent to which 
line losses have been incorporated 
in the Load Forecast. 

Pg 12: Load 
Forecasting 
Methodology 

18 4.B. 5 Composite Customer 
Hourly Load Profiles 

The Utility shall construct 
composite customer hourly load 
profiles based on the forecasted 
demand and energy usage by 
customer class and relevant load 
research data, including the 
factors which determine future 
load levels and shape. 

Pg 12: Load 
Forecasting 
Methodology and 
Appendix B  

19 4.C. 5 Demand and Energy data 
for 5 preceding years 

Concurrent with the presentation 
of the Load Forecasts to the 
Advisors, CURO, and 
stakeholders, the Utility shall 
provide historical demand and 
energy data for the five (5) years 
immediately preceding the 
Planning Period. At a minimum, 
the following data shall be 
provided: 

Pg 12: Load 
Forecasting 
Methodology and 
Appendix B  
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baseline standards, load reduction 
profiles, incremental capacity and 
energy savings, measure and 
program cost assumptions, 
participant adoption rates, market 
development, and avoided energy 
and capacity costs for DSM 
measure and program screening 
purposes. 

37 5.A.4.b. 7 N.O. TRM The principal reference document 
for the DSM potential study shall 
be the New Orleans Technical 
Reference Manual. 

Appendix D and E--
Navigant and 
Optimal Potential 
Studies  

38 5.A.4.c. 7 CA Standard Practice 
Tests 

In the development of the DSM 
potential study, all four California 
Standard Practice Tests (i.e. TRC, 
PACT, RIM and PCT) will be 
calculated for the DSM measures 
and programs considered. 

Appendix D and E--
Navigant and 
Optimal Potential 
Studies  

39 5.A.4.d. 7 Known policy goals re: 
DSM 

The Utility should incorporate any 
known Council policy goals or 
targets (including such policy 
goals or targets identified in the 
Initiating Resolution) with respect 
to demand-side resources. 

Pg 54: Planning 
Strategy Overview  
Pg 65: Scorecard 
Metrics and Results  

40 5.A.4.e. 7 Cost effective DR 
programs 

The cost-effective DR programs 
should include consideration of 
those programs enabled by the 
deployment of Advanced Meter 
Infrastructure, including both 
direct load control and DR pricing 
programs for both Residential and 

Appendix D and E--
Navigant and 
Optimal Potential 
Studies  
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47 6.C. 9 Major changes to T&D 

systems 
To the extent major changes in the 
operation or planning of the 
transmission system and/or 
distribution system (including 
changes to accommodate the 
expansion of DERs) are 
contemplated in the Planning 
Period, the Utility should describe 
the anticipated changes and 
provide an assessment of the cost 
and benefits to the Utility and its 
customers. 

Pg 22: Transmission  
Pg 26: Distribution 

48 6.D. 9 Transmission solutions 
for reliability 

To the extent that new resource 
additions are selected by the 
Utility for a Resource Portfolio 
based on reliability needs rather 
than as a result of the optimized 
development of a Resource 
Portfolio, the Utility shall identify 
reasonable transmission solutions 
that can be employed to either 
reduce the size, delay, or eliminate 
the need for the new reliability-
driven resource additions and 
provide economic analyses 
demonstrating why the new 
reliability-driven resource 
addition was selected in lieu of the 
transmission solutions identified. 

Pg 22: Transmission  
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49 6.E. 9 Evaluation of DERs It is the Council's intent that, as 

part of the IRP, the Utility shall 
evaluate the extent to which 
reliability of the distribution 
system can be improved through 
the strategic location of DERs or 
other resources identified as part 
of the IRP planning process.  The 
Utility should provide an analysis, 
discussion, and quantification of 
the costs and benefits as part of 
the evaluation.  To the extent the 
Utility does not currently have the 
capability to meet this 
requirement, the utility shall 
demonstrate progress toward 
accomplishing this requirement 
until such time as it acquires the 
capability. 

Pg 26: Distribution  

50 7.A. 9 IRP Modeling parameters The integrated resource planning 
process should include modeling 
of specific parameters and their 
relationships consistent with 
market fundamentals, and as 
appropriate for long-term 
Portfolio planning. This overall 
modeling approach is an accepted 
analytic approach used in 
resource planning considering the 
range of both supply-side and 
demand-side options as well as 
uncertainty surrounding market 
pricing. To represent and account 
for the different characteristics of 
alternative types of resource 

Section 5, Portfolio 
Design Analytics 
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side and demand-side resources, 
while recognizing constraints 
including transmission and 
distribution. 

66 7.G. 11 Results of 
Scenario&Strategy 
combinations 

The Utility shall provide a 
discussion and presentation of 
results for each Planning 
Scenario/Planning Strategy 
combination, the annual total 
demand related costs, energy 
related costs, and total supply 
costs associated with each least-
cost Resource Portfolio identified 
under each Planning 
Scenario/Planning Strategy 
combination, a load and capability 
table indicating the total load 
requirements and identifying all 
supply-side and demand-side 
resources included in the 
Resource Portfolio (including 
identifying the impacts of existing 
demand-side resources on the 
total load requirements), and a 
description of the supply-side and 
demand-side resources that are 
planned and, if applicable, their 
principal rationale for selection 
(i.e., supply peak demand, supply 
non-peak demand or operational 
constraints, achieve more 
economical production of energy, 
etc.). 

Pg 61: Total relevant 
supply Cost Results;  
Appendix C 
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Utility's revenue requirements; 
risk; flexibility of resource 
options; reasonably quantifiable 
environmental impacts (such as 
national average emissions for the 
technologies chosen, amount of 
groundwater consumed, etc.); 
consistency with established, 
published city policies, such as the 
City's sustainability plan; and 
macroeconomic impacts in New 
Orleans. 

70 8.A. 12 Cost/Risk Analysis The Utility shall develop a 
cost/risk analysis which balances 
quantifiable costs with 
quantifiable risks of the identified 
least-cost Resource Portfolios. 
The risk assessment must be 
presented in the IRP to allow the 
Council to comprehend the 
robustness of each Resource 
Portfolio across the cost/risk 
range of possible Resource 
Portfolios. 

Pg 63: Stochastic 
Assessment of Risk  

71 8.A.1. 12 Assessment of social and 
environmental costs 

In quantifying Resource Portfolio 
costs/risks, the IRP shall assess 
any social and environmental 
effects of the Resource Portfolios 
to the extent that: 1) those effects 
can be quantified and have been 
modeled for a Resource Portfolio, 
including the applicable Planning 
Period years and ranges of 
uncertainty surrounding each 

Pg 65: Scorecard 
Metrics and Results 
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of simulated possible outcomes. 

74 8.A.2.b. 12 Supporting Methodology 
Included 

The supporting methodology shall 
be included, such as the iterations 
or simulations performed for the 
selected years, in which the 
possible outcomes are drawn from 
distributions that describe market 
expectations and volatility as of 
the current filing date. 

Pg 63: Stochastic 
Assessment of Risk  

75 9.A. 12 IRP Process 
Requirements 

At a minimum, the IRP process 
shall include, but not be limited to, 
the following elements: 

  

76 9.A.1. 12 Collaboration on IRP 
inputs 

The opportunity for Intervenors to 
participate in the concurrent 
development of inputs and 
assumptions for the major 
components of the IRP in 
collaboration with the Utility 
within the confines of the IRP 
timeline and procedural schedule. 

Stakeholder process 
conducted in 
accordance with IRP 
Rules and Initiating 
Resolution 
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77 9.A.2. 12 Four Technical Meetings At least four technical meetings 

attended by the parties in the 
Docket focused on major IRP 
components that include the 
Utility, Intervenors, CURO, and 
the Advisors with structured 
comment deadlines so that 
meeting participants have the 
opportunity to present inputs and 
assumptions and provide 
comments, and attempt to reach 
consensus while remaining 
mindful of the procedural schedule 
established in the Initiating 
Resolution. 

Technical Meeting 
#1: 1/22/18 
Technical Meeting 
#2: 9/14/18 
Technical Meeting 
#3: 11/28/18 
Technical Meeting 
#4: 5/1/19                       
Technical Meeting 
#5: TBD 

78 9.A.3. 13 Three Public Meetings At least 3 public engagement 
technical conferences advertised 
through multiple media channels 
at a minimum of 30 days prior to 
the public technical conference. 

Public Meeting #1: 
9/25/17                     
Public Meeting #2: 
8/9/19                        
Public Meeting #3: 
TBD 

79 10.A. 13 Public Review of IRP The Utility shall make its IRP 
available for public review subject 
to the provisions of the Council 
Resolution initiating the current 
IRP planning cycle and referenced 
in Section 1B. 

Public IRP Available 
on ENO IRP Website 

80 10.B. 13 Filing of IRP The Utility shall file its IRP with 
the Council consistent with and 
subject to the provisions of the 
Council Resolution initiating the 
current IRP planning cycle 

IRP Filed: 7/19/19 
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Appendix B: Actual Historic Load and Load Forecast 
Historic Peak Demand and Energy 
Table 1: Annual Billed Sales at the Meter (GWh)   

  Residential Commercial Industrial  Governmental Total 

2010 1,858 1,899 503 810 5,069 
2011 1,888 1,939 498 795 5,120 
2012 1,772 1,968 484 785 5,009 
2013 1,867 1,998 481 758 5,105 
2014 1,963 2,046 452 768 5,230 
2015 2,104 2,167 461 814 5,547 
2016 2,231 2,268 441 794 5,733 
2017 2,155 2,248 429 790 5,621 
2018 2,401 2,270 448 795 5,914 
 
Table 2: Summer and Winter Historical Peaks 
with Distribution Losses (MW)  

  Summer Winter  

2010 1,101 975 
2011 1,115 993 
2012 1,104 830 
2013 1,104 903 
2014 1,066 1,056 
2015 1,161 1,008 
2016 1,142 952 
2017 1,118 1,023 
2018 1,150 1,181 

 
Table 3: Historic Monthly Billed Sales at the Meter (MWh)  

  Residential Commercial Industrial  Governmental Total 

1/1/2010 179,921 151,178 40,363 65,903 437,366 
2/1/2010 159,381 142,735 32,322 59,204 393,643 
3/1/2010 146,460 134,268 35,021 57,458 373,206 
4/1/2010 92,298 135,186 43,730 57,566 328,780 
5/1/2010 114,665 151,184 41,015 63,780 370,645 
6/1/2010 172,176 171,779 49,094 69,876 462,925 
7/1/2010 199,176 186,908 46,230 77,750 510,064 
8/1/2010 216,973 188,679 50,137 77,149 532,938 
9/1/2010 191,740 179,188 42,450 76,541 489,920 
10/1/2010 147,993 161,356 42,863 76,771 428,983 
11/1/2010 110,358 153,488 41,678 65,151 370,676 
12/1/2010 127,019 142,588 38,240 62,425 370,273 
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1/1/2011 181,190 153,844 35,871 63,459 434,365 
2/1/2011 164,921 139,287 38,053 58,554 400,815 
3/1/2011 120,894 145,897 37,792 60,941 365,524 
4/1/2011 107,134 147,743 41,150 62,692 358,718 
5/1/2011 128,907 154,333 41,538 63,959 388,736 
6/1/2011 187,998 177,707 46,731 69,557 481,993 
7/1/2011 207,021 188,637 45,380 74,520 515,558 
8/1/2011 207,089 186,587 47,720 74,318 515,715 
9/1/2011 206,174 186,007 46,512 74,375 513,068 
10/1/2011 147,396 169,136 41,381 70,540 428,453 
11/1/2011 103,867 147,240 41,280 61,653 354,041 
12/1/2011 125,248 142,290 34,472 60,837 362,847 
1/1/2012 146,027 151,302 37,679 60,852 395,860 
2/1/2012 120,258 144,784 37,216 59,637 361,897 
3/1/2012 117,043 150,577 36,108 60,944 364,672 
4/1/2012 110,747 151,841 37,289 63,109 362,986 
5/1/2012 130,405 163,704 40,159 62,845 397,112 
6/1/2012 194,937 191,287 46,755 71,588 504,567 
7/1/2012 207,621 191,295 43,023 72,967 514,906 
8/1/2012 196,602 187,542 43,944 72,930 501,018 
9/1/2012 174,737 174,459 42,683 72,773 464,651 
10/1/2012 145,664 168,165 44,742 66,937 425,508 
11/1/2012 113,255 150,617 36,138 61,995 362,005 
12/1/2012 114,992 142,360 38,576 57,998 353,925 
1/1/2013 161,718 156,576 33,536 59,472 411,303 
2/1/2013 140,035 149,482 34,265 62,904 386,685 
3/1/2013 130,082 144,781 35,598 59,970 370,430 
4/1/2013 109,798 141,019 37,511 57,269 345,597 
5/1/2013 106,279 150,277 33,565 59,552 349,673 
6/1/2013 176,880 183,333 44,523 65,513 470,249 
7/1/2013 199,988 189,754 45,683 67,921 503,347 
8/1/2013 206,422 190,508 45,739 67,432 510,101 
9/1/2013 206,555 196,753 47,547 69,604 520,459 
10/1/2013 172,771 185,164 43,988 68,988 470,911 
11/1/2013 112,254 155,326 41,032 61,036 369,648 
12/1/2013 144,472 155,452 38,258 58,608 396,790 
1/1/2014 203,822 163,569 39,652 59,589 466,633 
2/1/2014 199,387 159,754 30,515 57,316 446,972 
3/1/2014 137,747 148,471 35,494 57,741 379,453 
4/1/2014 106,718 152,772 36,419 57,670 353,580 
5/1/2014 117,880 154,766 37,176 58,727 368,549 
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6/1/2014 169,678 183,369 40,333 64,815 458,195 
7/1/2014 198,382 194,327 40,870 72,084 505,662 
8/1/2014 211,035 198,126 41,264 70,154 520,580 
9/1/2014 204,812 196,301 41,964 77,161 520,238 
10/1/2014 152,295 173,345 38,716 67,667 432,022 
11/1/2014 127,234 168,444 36,104 65,619 397,400 
12/1/2014 134,386 153,250 33,975 59,297 380,907 
1/1/2015 168,087 162,304 35,337 59,914 425,642 
2/1/2015 176,838 159,758 33,355 59,578 429,530 
3/1/2015 148,446 153,380 33,656 62,515 397,997 
4/1/2015 118,379 162,760 38,132 61,054 380,325 
5/1/2015 133,556 169,522 34,485 67,526 405,088 
6/1/2015 175,745 183,660 42,760 65,792 467,957 
7/1/2015 225,248 211,817 44,721 71,322 553,108 
8/1/2015 249,885 210,776 43,165 83,999 587,825 
9/1/2015 242,074 211,902 44,023 76,832 574,830 
10/1/2015 187,021 195,552 40,933 70,740 494,247 
11/1/2015 139,019 175,382 35,927 68,433 418,760 
12/1/2015 139,562 170,363 34,742 66,596 411,264 
1/1/2016 178,568 177,522 36,821 62,336 455,247 
2/1/2016 175,616 160,036 31,585 55,476 422,711 
3/1/2016 145,066 172,416 32,223 60,035 409,740 
4/1/2016 119,352 165,316 34,945 59,261 378,873 
5/1/2016 135,321 171,054 34,929 62,566 403,871 
6/1/2016 204,623 201,329 37,081 67,746 510,780 
7/1/2016 264,987 223,156 42,085 73,904 604,133 
8/1/2016 239,623 209,788 40,528 75,202 565,141 
9/1/2016 247,790 219,512 42,709 75,363 585,375 
10/1/2016 220,888 209,712 38,250 72,836 541,685 
11/1/2016 156,298 186,334 36,451 66,449 445,532 
12/1/2016 142,745 171,370 33,001 63,157 410,273 
1/1/2017 177,349 179,242 31,260 62,288 450,139 
2/1/2017 144,210 166,961 35,949 62,623 409,744 
3/1/2017 134,177 168,723 31,116 58,862 392,878 
4/1/2017 135,116 170,949 34,094 59,930 400,089 
5/1/2017 149,105 178,925 33,880 60,373 422,282 
6/1/2017 183,982 191,567 36,783 67,370 479,702 
7/1/2017 227,517 208,816 39,083 71,921 547,337 
8/1/2017 249,650 216,178 39,204 71,035 576,068 
9/1/2017 233,404 208,945 40,375 73,969 556,693 
10/1/2017 210,577 206,058 38,924 70,943 526,502 
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Table 6: Monthly Energy Forecasts (GWh) (Includes T&D Losses) 
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Table 7: Annual Coincident Peaks (MW) Forecast   

Date Res Com Ind  Gov Company 
Use Total 

2019 539 433 63 139 1 1,175 
2020 532 438 64 139 1 1,174 
2021 530 435 65 143 1 1,174 
2022 532 435 65 143 1 1,176 
2023 529 436 65 143 1 1,172 
2024 528 434 65 143 1 1,171 
2025 523 434 66 143 1 1,166 
2026 523 431 66 142 1 1,164 
2027 527 429 67 142 1 1,166 
2028 527 426 66 142 1 1,162 
2029 545 415 64 138 1 1,162 
2030 531 425 67 141 1 1,165 
2031 547 416 65 138 1 1,166 
2032 537 426 68 141 1 1,172 
2033 544 425 68 140 1 1,179 
2034 556 415 65 137 1 1,173 
2035 559 414 65 136 1 1,175 
2036 561 416 66 136 1 1,180 
2037 564 416 66 136 1 1,182 
2038 555 426 70 139 1 1,191 

 
Table 8: Annual Load Factor Forecast   

Date Res Com Ind  Gov Total 

2019 49% 62% 78% 69% 58% 
2020 50% 63% 77% 71% 59% 
2021 50% 64% 78% 68% 59% 
2022 49% 64% 79% 70% 59% 
2023 50% 65% 80% 72% 59% 
2024 50% 65% 79% 72% 60% 
2025 50% 65% 79% 72% 60% 
2026 50% 65% 79% 72% 60% 
2027 50% 65% 79% 72% 60% 
2028 50% 65% 80% 72% 60% 
2029 48% 67% 83% 74% 60% 
2030 50% 65% 79% 72% 60% 
2031 49% 67% 83% 74% 60% 
2032 50% 65% 79% 72% 60% 
2033 49% 66% 79% 73% 60% 
2034 48% 67% 84% 75% 60% 
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2035 49% 68% 84% 75% 60% 
2036 49% 67% 84% 75% 60% 
2037 49% 68% 84% 75% 60% 
2038 50% 66% 80% 73% 60% 
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2018 IRP DSM Summary  
Table 9: Annual DSM by Program Year (kWh) (Historic and Forecast) 
Note: DSM kWh broken out by program year incremental impact as well as carryover effects from previous Energy Smart years. Carryover 
effects are calculated using a straight-line depreciation based on individual program life assumptions. 
 PY1 PY2 PY3 PY4 PY5 PY6 PY7 PY8 PY9 

 11,538,009 14,818,896 14,360,232 15,604,754 20,092,094 23,433,485 19,948,677 46,099,307 53,894,394 

   10,435,749 13,350,334 12,869,828 13,937,714 17,984,619 16,932,189 18,393,567 37,863,514 

     9,333,490 11,881,772 11,379,424 12,270,674 12,705,293 18,805,230 16,838,457 

       8,231,230 10,413,210 9,971,333 8,232,390 14,239,122 16,221,994 

         7,128,970 8,944,648 6,647,226 9,698,826 12,304,397 

           6,044,813 5,996,857 7,920,342 8,371,647 

             4,137,336 6,437,738 6,780,614 

               4,226,307 5,057,272 

                 3,209,906 
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   

Total 11,538,009 25,254,646 37,044,056 48,587,583 62,951,411 78,649,571 74,599,969 125,820,439 160,542,194 
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PY10 PY11 PY12 PY13 PY14 PY15 PY16 PY17 PY18 PY19 PY20 
53,894,394 53,894,394 53,894,394 53,894,394 53,894,394 53,894,394 53,894,394 53,894,394 53,894,394 53,894,394 53,894,394 
42,330,649 42,330,649 42,330,649 42,330,649 42,330,649 42,330,649 42,330,649 42,330,649 42,330,649 42,330,649 42,330,649 
34,627,721 38,766,904 38,766,904 38,766,904 38,766,904 38,766,904 38,766,904 38,766,904 38,766,904 38,766,904 38,766,904 
15,283,347 31,391,928 35,203,160 35,203,160 35,203,160 35,203,160 35,203,160 35,203,160 35,203,160 35,203,160 35,203,160 
13,842,463 13,728,237 28,156,135 31,639,415 31,639,415 31,639,415 31,639,415 31,639,415 31,639,415 31,639,415 31,639,415 
10,369,672 11,462,933 12,222,909 24,986,717 28,075,670 28,075,670 28,075,670 28,075,670 28,075,670 28,075,670 28,075,670 
7,113,114 8,586,900 9,556,180 10,717,580 21,817,298 24,511,926 24,511,926 24,511,926 24,511,926 24,511,926 24,511,926 
5,640,886 5,854,581 6,804,129 7,649,427 9,212,251 18,647,880 20,948,181 20,948,181 20,948,181 20,948,181 20,948,181 
3,676,805 4,501,159 4,596,048 5,021,358 5,742,673 7,706,923 15,478,462 17,384,437 17,384,437 17,384,437 17,384,437 
2,193,504 2,296,338 3,361,431 3,337,515 3,238,587 3,835,920 6,201,594 12,309,044 13,820,692 13,820,692 13,820,692 

  1,177,103 915,871 2,221,703 2,078,982 1,455,816 1,929,167 4,696,265 9,139,626 10,256,947 10,256,947 
    941,682 732,697 1,777,363 1,663,186 1,164,653 1,543,334 3,202,606 5,997,431 6,720,425 
      706,262 549,522 1,333,022 1,247,389 873,489 1,157,500 1,724,974 2,892,622 
        470,841 366,348 888,681 831,593 582,326 771,667 859,035 
          235,421 183,174 444,341 415,796 291,163 385,833 
            0 0 0 0 0 
              0 0 0 0 
                0 0 0 
                  0 0 
                    0 
                      
                      
                      
                      
                      
                      
                      
                      

188,972,555 213,991,125 236,749,490 257,207,779 274,797,710 289,666,633 302,463,420 313,452,802 321,073,283 325,617,610 327,690,291 
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PY21 PY22 PY23 PY24 PY25 PY26 PY27 PY28 
53,894,394 53,894,394 53,894,394 53,894,394 53,894,394 53,894,394 53,894,394 53,894,394 
42,330,649 42,330,649 42,330,649 42,330,649 42,330,649 42,330,649 42,330,649 42,330,649 
38,766,904 38,766,904 38,766,904 38,766,904 38,766,904 38,766,904 38,766,904 38,766,904 
35,203,160 35,203,160 35,203,160 35,203,160 35,203,160 35,203,160 35,203,160 35,203,160 
31,639,415 31,639,415 31,639,415 31,639,415 31,639,415 31,639,415 31,639,415 31,639,415 
28,075,670 28,075,670 28,075,670 28,075,670 28,075,670 28,075,670 28,075,670 28,075,670 
24,511,926 24,511,926 24,511,926 24,511,926 24,511,926 24,511,926 24,511,926 24,511,926 
20,948,181 20,948,181 20,948,181 20,948,181 20,948,181 20,948,181 20,948,181 20,948,181 
17,384,437 17,384,437 17,384,437 17,384,437 17,384,437 17,384,437 17,384,437 17,384,437 
13,820,692 13,820,692 13,820,692 13,820,692 13,820,692 13,820,692 13,820,692 13,820,692 
10,256,947 10,256,947 10,256,947 10,256,947 10,256,947 10,256,947 10,256,947 10,256,947 
6,720,425 6,720,425 6,720,425 6,720,425 6,720,425 6,720,425 6,720,425 6,720,425 
3,221,290 3,221,290 3,221,290 3,221,290 3,221,290 3,221,290 3,221,290 3,221,290 
1,236,848 1,379,360 1,379,360 1,379,360 1,379,360 1,379,360 1,379,360 1,379,360 
379,716 584,572 659,800 659,800 659,800 659,800 659,800 659,800 

0 112,084 166,852 173,763 173,763 173,763 173,763 173,763 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
  0 0 0 0 0 0 0 
    0 0 0 0 0 0 
      0 0 0 0 0 
        0 0 0 0 
          0 0 0 
            0 0 
              0 

328,390,655 328,850,106 328,980,102 328,987,013 328,987,013 328,987,013 328,987,013 328,987,013 
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Disclaimer 

This report was prepared by Navigant Consulting Inc. (Navigant) for Entergy New 
Orleans. The work presented in this report represents Navigant’s professional judgment 
based on the information available at the time this report was prepared. Navigant is not 
responsible for the reader’s use of, or reliance upon, the report, nor any decisions 
based on the report. NAVIGANT MAKES NO REPRESENTATIONS OR 
WARRANTIES, EXPRESSED OR IMPLIED. Readers of the report are advised that they 
assume all liabilities incurred by them, or third parties, as a result of their reliance on the 
report, or the data, information, findings and opinions contained in the report. 
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Executive Summary  

Introduction 

In support of the process to develop the 2018 IRP, Entergy New Orleans, LLC (ENO) 
engaged Navigant Consulting, Inc. (Navigant or the team) to prepare a DSM potential 
study.1 The study’s objective was to assess the long-term potential for reducing energy 
consumption in the residential and C&I sectors by analyzing energy efficiency and peak 
load reduction measures and improving end-user behaviors.  

The EE component of the potential study began with a rigorous analysis of input data 
necessary for Navigant to run the DSMSim™ model, which calculates various levels of 
EE savings potential across the ENO service area. Achievable potential was further 
delineated using a range of reasonable assumptions for alternative cases to estimate 
the effect on customer participation of funding for customer incentives, awareness, as 
well as other factors.   

The DR potential component of this study also began with a rigorous analysis of input 
data necessary for Navigant’s DRSim™ model. Using a range of reasonable 
assumptions, the DRSim™ model was used to estimate the DR potential for a low, 
base, and high case.  

While ENO explicitly plans to use the results from the potential study to inform the IRP, 
these results may also be used to further ENO’s DSM planning and long-term 
conservation goals, energy efficiency program design efforts, and long-term load 
forecasts.  However, it should be noted that long-term potential studies do not replace 
the need for detailed near-term implementation planning and program design.  As such, 
this study, as with any long-term potential study, should only be used to inform those 
planning and design efforts in combination with ENO’s EE and DR Energy Smart 
program experience and the market intelligence and insights of the Council of the City 
of New Orleans (Council), its Advisors, and stakeholders. 

Study Objectives  

ENO intends to use the results of the potential study as an input to its 2018 IRP. More 
specifically, ENO plans to use the results of this potential study to provide a long-range 
outlook on the cost-effective potential for delivering demand-side resources such as EE 
and DR and the associated levels of investment required to implement such programs.  

Given ENO’s objectives and Council’s rules, Navigant designed its project approach to 
ensure the study results adequately address those needs. Table ES-1 below provides a 

                                            
1 The study period for the potential study is 2018-2037. 













 DSM Potential Study 

 

Confidential and Proprietary         Page xvi 
©2018 Navigant Consulting, Inc.        

Figure ES-4. Cumulative Peak Demand Achievable Savings EE Potential by Case 
(MW) 

 
Source: Navigant analysis 

Table ES-2 lists the energy efficiency potential study results, showing the achievable 
annual incremental energy and peak demand savings in 5-year increments by case. 
The calculated total energy efficiency potential savings for the base case is 1,100 GWh 
and 220 MW in 2037.  

 

Table ES- 2.  Annual Incremental Achievable Energy Efficiency Savings by Case 

 Year 
Electric Energy (GWh/Year) Peak Demand (MW) 

Base Low High 2% Base Low High 2% 

2018 46 41 52 46 11 10 12 11 

2022 53 46 61 97 11 10 13 20 

2027 61 54 70 116 12 10 14 26 

2032 58 52 65 55 11 9 13 14 

2037 43 39 43 25 9 8 9 7 

Total 1,100 977 1,240 1,526 220 190 257 346 
Source: Navigant analysis 

 

Figure ES-5 shows the cumulative electric energy achievable potential by customer 
segment. Residential single family is the largest segment. Small office and lodging 
contribute the most savings for the C&I sector. 
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Figure ES-5. Base Case Cumulative Achievable Potential Savings Customer 
Segment Breakdown 

 
Source: Navigant analysis 

Table ES-3 shows the incremental electric energy achievable savings as a percentage 
of ENO's total sales for each case in 5-year increments. For the 2% case, 2% of sales 
savings is achieved in 2024 through 2026. In later years, the 2% case falls below the 
base case because most of the measures have been adopted, depleting the available 
potential in the future years. As mentioned above, this study only includes known, 
market-ready, quantifiable measures. However, over the lifetime of energy efficiency 
programs, new technologies and innovative program interventions could result in 
additional cost-effective energy savings. Therefore, ENO should periodically revisit and 
reanalyze the potential forecast to account for these technologies and programs. 
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Table ES- 3.  

Incremental Energy Achievable Savings Potential as a Percentage of Sales by 
Case (%, GWh) 

Year  Base Low High 2% 

2018 0.8% 0.7% 0.9% 0.8% 

2022 0.9% 0.8% 1.0% 1.6% 

2027 1.0% 0.9% 1.1% 1.9% 

2032 0.9% 0.8% 1.0% 0.8% 

2037 0.6% 0.6% 0.6% 0.3% 

Total 17.3% 15.3% 19.5% 24.0% 
    Source: Navigant analysis 

Figure ES-6 shows the top 40 measures contributing to the electric energy achievable 
potential in 2028 (the middle of the study period and representative of the 20-year 
results). Interior 4 ft. LEDs in the C&I sector provide the most potential, followed by 
residential central air conditioning tune-up and commercial unitary and split system air 
conditioning/heat pump equipment.  
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Figure ES-6. Top 40 Measures for Electric Energy Base Case Achievable Savings 
Potential: 2028 (GWh/year) 

 
Source: Navigant analysis 

The total, administrative, and incentive costs for each case are provided in Table ES-4  
in 5-year increments for the study period. It is important to note the differences in these 
cases as compared to the savings achieved. The administrative spending is relatively 
consistent between the cases, while the incentive spending varies significantly between 
the cases, with higher spending correlated to higher savings. 
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Table ES- 4. Spending Breakdown for Achievable Potential ($ millions/year)4 

 

Total Incentives Admin  

Base Low High 2% Base Low High 2% Base Low High 2% 

2018 $13 $8 $20 $13 $6 $2 $13 $6 $7 $6 $8 $7 

2022 $15 $10 $25 $43 $7 $3 $16 $28 $8 $7 $10 $15 

2027 $20 $12 $32 $79 $10 $4 $20 $59 $10 $9 $12 $20 

2032 $24 $14 $37 $47 $13 $5 $25 $36 $11 $9 $12 $11 

2037 $21 $13 $30 $25 $12 $5 $20 $20 $9 $8 $9 $5 

Total $390 $238 $617 $960 $202 $75 $400 $698 $188 $162 $217 $262 
Source: Navigant analysis  

Table ES-5. shows the portfolio TRC to be cost-effective for all cases. 

Table ES- 5. Portfolio TRC Benefit-Cost Ratios for Achievable Potential (Ratio) 

 Year Base Low High 2% 

2018-2037 1.7 1.9 1.6 1.4 
Source: Navigant analysis 

Demand Response  

Detailed Approach 

Navigant developed ENO’s DR potential and cost estimates using a bottom-up analysis. 
The analysis involved 5 steps: (1) characterize the market, (2) develop baseline 
projections, (3) define and characterize DR options, (4) develop key assumptions for 
potential and costs, and (5) estimate potential and costs.  Navigant used both primary 
data from ENO and relevant secondary sources for this analysis as documented in this 
report. Figure ES-7 summarizes the DR potential estimation approach. 

                                            
4 The values in this table are shown in nominal dollars and are rounded to the nearest million which may 
result in rounding errors. 
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Figure ES-7. DR Potential Assessment Steps 

 
Source: Navigant 

Market Characterization 

The market characterization process for the DR assessment aimed to segment the 
market appropriately for the analysis. Specifically, Navigant aggregated data on key 
pieces of information, such as customer count and peak load, by customer segment and 
end-use to use as inputs into the model. The team based the segmentation on the 
examination of ENO’s rate schedules and the customer segments established in the 
energy efficiency potential study.  

Baseline Projections 

The baseline projections aimed to define and forecast customer data for the study 
period, similar to the market characterization in the EE assessment. The project team 
used these projections as a basis for modeling savings. More specifically, Navigant 
applied the year-over-year change in the stock forecast to the 2016 customer count 
data segmented by customer class and customer segment to produce a customer count 
forecast for the study. The team then trued up this forecast to the sector-level customer 
count forecast provided by ENO. Figure ES-8 shows the aggregate customer count 
forecast by segment only, summed across all customer classes. 
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Figure ES-8. Customer Count Projections for DR Potential Assessment 

 
Source: Navigant analysis 

 

Figure ES-9 shows the peak load forecast that Navigant developed based on the 
BP18U forecast data provided by ENO for ENO’s service area by customer segment. 

 

Figure ES-9. Peak Load Forecast by Customer Segment (MW) 

 
Source: Navigant analysis 
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Figure ES-10 summarizes the cost-effective achievable potential by DR option for the 
base case. Figure ES-11 shows the cost-effective achievable potential as a percentage 
of ENO’s peak demand. 

 

Figure ES-10. Summer DR Achievable Potential by DR Option (MW) 

 
Source: Navigant analysis 

 

0

5

10

15

20

25

30

35

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

20
26

20
27

20
28

20
29

20
30

20
31

20
32

20
33

20
34

20
35

20
36

20
37

M
W

 

C&I Curtailment

Dynamic Pricing

DLC







 DSM Potential Study 

 

Confidential and Proprietary         Page xxviii 
©2018 Navigant Consulting, Inc.        

Figure ES-13. Summer DR Achievable Potential by Customer Segment 

 
Source: Navigant analysis 

 

Conclusions and Next Steps 

After reviewing the study results, the team benchmarked them against similar utilities, identified 
how the results could be used in ENO’s 2018 IRP.  

Benchmarking  

Navigant benchmarked the energy efficiency achievable potential results against similar 
studies by other utilities. The goal of this exercise was to provide context for Navigant’s 
results and to understand how various factors such as region or program spend may 
affect the results. 

Based on the sources (provided in Section 5.1), Navigant aggregated the results into 
the figures below.   
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Figure ES-14. Benchmarking Pool Average EE Achievable Potential Savings (% of 
Sales)6 

 
Source: Navigant analysis 

When comparing potential estimates, it is important to note that although the utilities 
included in the benchmarking pool may have some similar characteristics, no two 
utilities are the same; therefore, the results may vary based on the inputs each utility 
provided to its respective potential study evaluator. Study methodologies may also differ 
based on the potential study evaluator, providing additional room for variances across 
studies.  

ENO’s achievable potential falls within the range of the benchmarking pool at an 
average of 0.88% savings per year over the study period (2018-2037). This is similar to 
Seattle City Light and slightly above Austin Energy (0.73%). Interestingly, the three all 
operate in large metropolitan areas and have similar governance structures in that they 
are regulated by a city council.7 

                                            
6 These savings are shown as an annual average, which Navigant derived by dividing the cumulative 
study averages by the number of years in the study. Navigant used this approach since study years tend 
to differ greatly.  
7 It should be noted that, unlike ENO, which is an IOU, Austin Energy and Seattle City Light are both 
POUs that function as departments within their respective municipalities. However, all three must comply 
with the mandates of the local regulatory body.  
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Navigant also benchmarked DR. The results are shown below in Figure ES-16.  

 

Figure ES-16. Benchmarking Pool DR Potential (% of Savings) 

 

 

As shown above, ENO falls in the middle of the benchmarking pool, only slightly higher 
than ERCOT and slightly below Ameren in Missouri. Given that DR, like EE, varies 
based on program administration and geographic location, amongst other factors, 
ENO’s DR potential aligns closely to its peers.  

IRP 

The potential study provides forecasted savings inputs for use in the IRP modeling. 
These inputs are provided by sector, segment, and end use because each combination 
of these items is mapped to a load shape (see Appendix C). Each measure is mapped 
to one or more DSM programs. Navigant then developed a load shape representative of 
each DSM program. The DSM program load shapes represent the aggregate hourly 
energy savings for the group of measures included in the program over the 20-year 
planning period. These load shapes are what define the hourly usage profiles for the 
DSM program portfolio.  

Program Planning 

This potential study provides ENO with a wealth of data to support and inform the DSM 
program planning efforts.  However, it is important to note that programmatic design 
(such as delivery methods and marketing strategies) will have implications for the 
overall savings goals and projected cost. As mentioned above, near-term savings 
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1.3 Caveats and Limitations 

There are several caveats and limitations associated with the results of this study, which 
are detailed below. Potential studies are typically a bottom-up effort and calibrated to 
system and sector base load and forecasted reference case. They are an exercise in 
data management and analysis and in balancing data abundance and data scarcity for 
different inputs. A study’s team must understand the data gaps and how to fill these to 
provide reasonable and realistic potential estimates. This report documents what 
approach the Navigant team took and the decisions made when appropriate data was 
not available. 

1.3.1 Forecasting Limitations 

Navigant obtained historic and forecasted energy sales and customer counts from ENO 
by sector. Each rate class (residential and C&I) forecast contains its own set of 
assumptions based on ENO’s expertise and models. The team leveraged these 
assumptions as much as possible as inputs to develop the reference case stock and 
energy demand projections. Where sufficient and detailed information could not be 
extracted due to the granularity of the information available, Navigant developed 
independent projections based on best practices. These independent projections were 
based on secondary data resources and produced in collaboration with ENO. The 
secondary resources and any underlying assumptions used are referenced throughout 
this report.  

1.3.2 Segmentation 

Navigant obtained several pieces of data from ENO to segment the two sectors 
(residential and C&I), including customer counts by premise type for residential and 
industry type for C&I. The team supplemented this data using its expertise and ENO’s 
input to ensure the allocation of sales and stock data aligned to the appropriate 
segments. Government customers are included as part of the  
C&I sector. Savings potential analysis from city-owned street lighting is not included in 
this study since the majority has been converted to LED.  

1.3.3 Measure Characterization 

Efficiency potential studies may employ a variety of primary data collection techniques 
(e.g., customer surveys, onsite equipment saturation studies, and telephone interviews) 
that can enhance the accuracy of the results, though not without associated cost and 
time requirements.  

Energy efficiency measures: The scope of this study did not include primary data 
collection. Rather, the energy efficiency analysis relied on data from ENO, other 
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HVAC), the team typically characterized those interactive effects for same fuel 
(e.g., lighting and electric heating) applications but not for cross fuel because no 
natural gas savings or consumptions were considered in this study. 

There may be instances where the stacking of savings was not considered. These 
included mostly measures from the TRM, the primary source for the measure 
characterization. For example, if an efficient cooling unit is installed at the same time as 
improved insulation, the overall effects will be lower than the sum of individual effects. 
Appendix E provides further discussion of the challenges involved with accurately 
determining interactive effects. 

1.3.5 Measure-Level Results 

This report includes a high level account of potential results across the ENO service 
area and focuses largely on aggregated forms of potential. Navigant mapped the 
measure-level data to the customer segments and end-use categories so a reviewer 
can easily create custom aggregations. 

1.3.6 Gross Savings Study 

Savings in this study are shown at the gross level, meaning natural change (either 
natural conservation or natural growth in consumption) or, in other words, free-ridership, 
is not included in the savings estimates. Providing gross potential is advantageous 
because it permits a reviewer to easily calculate net potential when new information 
about changing EUIs, considerations of program design, or NTG ratios becomes 
available. 
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2. Study Approach and Data 

2.1 Energy Efficiency 

Navigant developed forecasts of technical, economic, and program achievable electric 
savings potential in the ENO service area from 2018 through 2037 using a bottom-up 
potential model. These efficiency forecasts relied on disaggregated estimates of 
building stock and electric energy sales before conservation and a set of detailed 
measure characteristics for a comprehensive list of energy efficiency measures relevant 
to ENO’s service region. This section details the team’s approach and methodology to 
develop the key inputs to the potential model, as illustrated in Figure 2-1. 

 

Figure 2-1. Potential Study Inputs 

 
Source: Navigant 

The methodology to calculate achievable potential includes several elements such as a 
base year calibration, a reference case forecast, and full measure characterization. 
Figure 2-2 shows how these elements interact to result in the achievable savings 
potential. 
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Figure 2-2. High Level Overview of Potential Study Methodology 

 
Source: Navigant 

2.1.1 Market Characterization 

Navigant’s model uses inputs from two workflows: Market Characterization and 
Measure Characterization. This section describes the steps involved in the first 
workflow, Market Characterization. The Market Characterization workflow aims to define 
both the base year profile and reference case used to calculate potential. 

2.1.1.1 Base Year Profile 

This section describes the approach used to develop the base year (2016) profile of 
electricity use in ENO’s service area, a key input to the potential model. The objective of 
the base year is to define a detailed profile of electricity sales by customer sector, 
segment, and end use (Figure 2-3). The model uses the base year as the foundation to 
develop the reference case forecast of electricity demand from 2018 through 2037.  
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Figure 2-3. Base Year Electricity Profile – Residential Example 

 
Source: Navigant  

Navigant developed the base year profile based on 2016 billing and customer account 
data provided by ENO because it was the most recent year with a fully complete and 
verified dataset. Where ENO-specific information was unavailable, Navigant used data 
from publicly available sources such as the US EIA CBECS and the US Department of 
Labor SIC System, in addition to internal Navigant data sources. The team used these 
resources to support the data sources provided by ENO and to ensure consistency with 
ENO data.  

2.1.1.2 Defining Customer Sectors and Segments  

The first major task to develop the base year electricity calibration involved 
disaggregating the main sectors—residential and C&I—into specific customer 
segments. The team selected customer segments based on several factors, including 
data availability and level of detail. Table 2-1 shows the segmentation used for the 
residential and C&I sectors. The following subsections detail the segmentation used for 
these sectors.  
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Table 2-1. Customer Segments by Sector 

Residential Commercial & Industrial 

Single Family Colleges/Universities 

Multifamily Healthcare 

 Industrial/Warehouse 

 Lodging 

 Large Office  

 Small Office 

 Other  

 Restaurants 

  Retail – Food 

  Retail – Non-Food 

  Schools 
Source: Navigant analysis 

2.1.1.3 Residential Segments 

After establishing the study sectors and segments, Navigant aligned ENO’s data to the 
definitions established above, working closely with ENO. For residential, the team 
divided the sector into two segments based on consumption: single family and 
multifamily. The data ENO provided did not align perfectly with these segments due to 
differences in disaggregation methods. Navigant took two steps to reconcile the data:  

1. Sorted out unnecessary premises. Navigant analyzed the proportion of total 
consumption for the different premise types provided in ENO’s data. More 
specifically, the team calculated the total kilowatt-hour (kWh) consumption of 
each premise type (by multiplying the number of accounts by the average 
monthly kWh sales for each account) and compared those to the total monthly 
residential kWh consumption (by adding up all the total consumptions of each 
premise type). Based on this analysis, the team decided to exclude certain 
premise types depending on their proportion of the total consumption. For 
instance, if the premise type made up less than 1% of the residential sector’s 
kWh sales and did not align with the study’s residential segments (e.g., Boat Slip, 
Not Assigned), it was excluded. 

2. Mapped the remaining premise types to the study segments. Navigant 
sorted the remaining premise types—house, apartment, duplex, condo, and 
mobile home—to the study segments. This process involved looking at each 
premise type’s average monthly kWh consumption. Based on this comparison, 
the team determined that houses, condos, and homes would be classified as 
Single Family and duplexes and apartments would be classified as Multifamily. 

Table 2-2 provides the finalized descriptions for each of these residential segments. 
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Table 2-2. Residential Segment Descriptions 

Segment Description 

Single Family 
Detached, attached row and/or townhouses 
(condominium), and mobile homes residential 
dwellings 

Multifamily Apartment units located in low rise or high rise 
apartment buildings and duplexes 

Source: Navigant 

2.1.1.4 C&I Segments 

Navigant combined the C&I sectors into one, noted as C&I, because ENO’s industrial 
sector made up roughly 13% of the total load based on ENO’s load forecast analysis. 
Working closely with ENO, the team divided the C&I sector into 11 customer segments. 
Table 2-3 provides descriptions for each segment. 

The team selected these C&I segments to be representative of the population of C&I 
customers in ENO’s service area by comparing similar building characteristics such as 
patterns of electricity use, operating and mechanical systems, and annual operating 
hours. Generally, the selection of these segments aligned with the New Orleans TRM 
v1 and the SIC code for the account and kWh sales data provided by ENO. This study 
differs from those sources in that it includes industrial/warehouses and other as 
standalone segments and aggregates fast food and full menu restaurant into a single 
segment.  

Appendix A.3 details on the allocation of the sales and stock data into the C&I sector. 

 

Table 2-3. C&I Segment Descriptions 

Segment Description 

Large Office Larger offices engaged in administration, clerical services, consulting, 
professional, or bureaucratic work; excludes retail sales. 

Small Office 
Smaller offices engaged in personal services (e.g., dry cleaning), 
insurance, real estate, auto repair, and miscellaneous work; excludes retail 
sales. 

Retail – Food Retail and distribution of food; excludes restaurants. 

Retail – Non-Food Retailing services and distribution of merchandise; excludes retailers 
involved in food and beverage products services. 

Healthcare Health services, including diagnostic and medical treatment facilities, such 
as hospitals and clinics. 

Lodging 
Short-term lodging and related services, such as restaurants and 
recreational facilities; includes residential care, nursing, or other types of 
long-term care. 

Restaurant Establishments engaged in preparation of meals, snacks, and beverages 
for immediate consumption including restaurants, taverns, and bars.  
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Segment Description 

School Primary schools, secondary schools (K-12), and miscellaneous 
educational centers, like libraries and information centers. 

College/University Post-secondary education facilities such as colleges, universities, and 
related training centers. 

Industrial/Warehouse 

Establishments that engage in the production, manufacturing, or storing of 
goods, including warehouses, manufacturing facilities, and storage 
facilities for general merchandise, refrigerated goods, and other wholesale 
distribution. 

Other Establishments not categorized under any other sector including but not 
limited to recreational, entertainment, and other miscellaneous activities. 

Source: Navigant 

2.1.1.5 Defining End Uses 

The next step in the base year analysis was to establish end uses for each customer 
sector. Navigant defined these uses based on best practices, past ENO potential 
studies, and internal expertise.  

The end uses selected in Table 2-4 are important for several reasons, including 
reporting and defining savings. For instance, the team uses the categories to report 
achievable savings with more granularity than at the sector and segment levels. 
Navigant derives these reported end-use savings by rolling up individual energy 
efficiency measures that map to the broader end-use categories. For example, savings 
from ENERGY STAR refrigerators and freezers are reported under the plug load end 
use. 

 

Table 2-4. End Uses by Sector 

Residential C&I 

Lighting Interior  Lighting Interior  

Lighting Exterior  Lighting Exterior  

Plug Loads  Plug Loads  

Cooling  Cooling  

Heating  Heating  

Hot Water Fans/Ventilation  

Fans/Ventilation Refrigeration  

  Hot Water  
Source: Navigant 

Navigant used two additional end uses in Table 2-4 to report measure savings: total 
facility and heating and cooling. The team used these end uses to report savings from 
measures that affect electricity consumption across an entire home or facility or from 
measures that affect both heating and cooling consumption. For example, because 
smart thermostats result in electricity savings associated with both heating and cooling, 
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savings from smart thermostats are assigned to the heating and cooling end use rather 
than individually to either heating or cooling. 

2.1.1.6 Base Year Inputs 

This section summarizes the breakdown of stock (households), electricity sales, and 
EUIs at the sector level, segment level, and end-use level. The team used these base 
year sales as direct inputs to the potential model. Appendix A provides a detailed 
description of the methodology used to develop these estimates. The DR portion of this 
study reconciles and derives the breakdown of demand across the sectors, segments, 
and end uses.9 

Table 2-5 and Figure 2-4 show the high level breakdown of electricity sales by sector. 
Of total electricity sales, 61% comes from the C&I sector and 39% from the residential 
sector.  

 

Table 2-5. 2016 Base Year Electricity 
Sector Sales (GWh) 

Sector GWh 

Residential 2,230 

C&I 3,503 

Total 5,733 
 

Figure 2-4. 2016 Base Year Electricity 
Sector Breakdown (%, GWh) 

 
Source: Navigant analysis 

 

All other base year inputs are shown and detailed below. 

Residential Sector 

To define the base year residential sector inputs, Navigant began by determining the 
base year stock and sales using ENO’s account and billing data as the starting point. 
Although the account and billing data provided an approximation of ENO’s stock by 
premise type (e.g., homes, condos, duplexes, etc.), the team further calibrated the 

                                            
9 Navigant developed the peak demand base case using the average peak demand factors from the 2016 
sales data for the top 50 hours in each season.  
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numbers to ENO’s account and load forecasts to ensure all datasets aligned. See 
Appendix A.2 for more detail about the calibration.  

The next step in the base year definition process involved developing residential EUI 
values in kWh per household. Navigant used ENO’s 2016 base year and the residential 
sales and count forecast to develop these values at the sector and segment levels by 
dividing the sales by the stock. Once the team determined the base year sector- and 
segment-level EUIs, it then determined the end-use-level EUIs, a more granular view of 
the EUIs. In the absence of local, ENO-specific data sources, Navigant used the US 
DOE’s EnergyPLUS prototypical models in conjunction with its proprietary updates 
based on several different studies to determine the proportion of energy allocated to 
each of the study’s end uses. The team used these proportions to further disaggregate 
the segment-level EUIs to the end-use level.  

Table 2-6 shows the base year residential stock, electricity sales, and average 
electricity usage per home by segment. The base year residential stock is 
approximately 180,000 homes and accounts for just over 2,200 GWh of sales. 

 

Table 2-6. Base Year Residential Results 

Segment Stock 
(Accounts) 

Electricity Use 
(GWh) 

kWh per 
Account 

Single Family 132,901 1,481 11,144 

Multifamily 45,048 749 16,632 

Total 177,949 2,230 12,53310 
Source: Navigant analysis of ENO data 

Figure 2-5 shows the breakdown of base year residential electricity sales by end use 
and segment, respectively. In terms of end uses, lighting, cooling, fans/ventilation, and 
plug loads represent the largest residential end uses and account for 90% of residential 
electricity sales.  

 

                                            
10 Note that this number represents the average annual kWh consumption for all households (total 
electricity use/ total accounts) and not the sum of the kWh per account for the two segments. 
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Figure 2-5. Base Year Residential Electricity End-
Use Breakdown (%, GWh) 

 
 

Source: Navigant analysis 

C&I Sector 

Similar to the residential sector, Navigant needed to determine the base year stock 
(thousands square feet [SF]) by segment, sales (kWh) by segment, and EUIs 
(kWh/thousands SF) by end use. Navigant followed three steps to determine these 
values for the base year:  

1. Identify EUI by sector and segment for ENO 

2. Define sales usage based on ENO’s account and billing data 

3. Determine the base year stock  

This section will outline the general processes for each of these steps. Appendix A.3 
provides specific details on the calibrations, data, and calculations used to define the 
base year values.  

For step 1, Navigant used data from the EIA to determine 2016 EUIs at the sector and 
segment levels for ENO’s climate region, hot-humid. The team then further calibrated 
this data to align with ENO’s specific forecasts to finalize the EUIs. To disaggregate the 
EUIs by end use, Navigant created end-use allocations using the DOE’s EnergyPLUS 
model in conjunction with proprietary Navigant models.  

Once the EUIs were finalized, Navigant determined electricity usage, or sales, by 
segment by mapping ENO’s account and billing data, which was classified by SIC, to 
the study’s segments. The mapping process ultimately helped the team divide the total 
sales into segments, yielding the segment-level base year sales. This analysis included 
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government accounts within the C&I sector. 

Finally, Navigant determined the stock using the EUI and sales determined in the 
previous two steps. More specifically, the team divided the segment-level EUI, which 
was in kWh/thousands SF, by the segment-level sales, which was in kWh. This 
calculation yielded the stock by segment in thousands SF. 

Table 2-7 shows the base year C&I stock (SF of floor space), electricity sales, and 
average electricity usage per SF by segment. C&I floor space stock is estimated at 188 
million SF and contributes approximately 3,503 GWh of sales. 

 

Table 2-7. Base Year C&I Results 

Segment 
Stock 

(thousands SF) 
Electricity Use 

(GWh) 
kWh per SF 

College/University 15,388 196 12.7 

Healthcare 8,318 237 28.5 

Industrial/Warehouse 27,863 457 16.4 

Lodging 34,693 523 15.1 

Office – Large 15,875 270 17.0 

Office – Small 36,365 619 17.0 

Other Commercial 22,504 485 21.6 

Restaurant 4,720 218 46.2 

Retail – Food 2,574 125 48.7 

Retail – Non-Food 16,548 327 19.8 

School 3,494 45 12.7 

Total 188,340 3,503 -- 
Source: Navigant analysis 

Figure 2-6 shows the breakdown of base year C&I electricity sales by segment, 
respectively. Offices and lodging consume the most electricity, accounting for almost 
half (40%) of C&I electricity sales.  
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Figure 2-6. Base Year C&I Electricity Segment Breakdown (%, GWh) 

 
Source: Navigant analysis 

2.1.2 Reference Case Forecast 

This section presents the reference case forecast from 2018 to 2037. The reference 
case represents the expected level of electricity sales over the study period, absent 
incremental DSM activities or load impacts from rates. Electricity sales in the reference 
case are consistent with ENO’s load forecast. The reference case is significant because 
it acts as the point of comparison (i.e., the reference) for the calculation of achievable 
potential cases. Figure 2-7 illustrates the process Navigant used to develop the 
reference case forecast. The reference case uses the base year profile as its foundation 
and applies changes in stock growth and EUI over time to develop the residential and 
C&I forecasts. 

Figure 2-7. Schematic of Reference Case 

 
Source: Navigant 
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Navigant constructed the reference case forecast by applying growth rates from ENO’s 
account and load forecasts directly to the base year stock, sales, and EUI values.  

The following sections describe the approach and assumptions employed and present 
the results of the residential and C&I reference case forecasts. 

2.1.2.1 Residential Reference Case 

Figure 2-8 illustrates this process. Appendix A.2 provides a description of the process 
used to develop the residential stock forecast. 

 

Figure 2-8. Residential Reference Case Schematic 

 
Source: Navigant 

For the residential reference case, the first step involved developing stock growth rates 
for each residential segment over the 2018-2037 period. Navigant derived residential 
stock growth rates based on ENO’s residential account forecast and applied them to the 
base year residential stock. Table 2-8 shows the growth in residential stock forecast 
from 2018 to 2037. Residential stock increases at an average annual growth rate of 
0.4% from approximately 178,000 accounts in 2016 to 194,000 accounts in 2037.  

 

Table 2-8. Residential Reference Case Stock Forecast (Accounts) 

Segment 2016 2037 

Single Family 132,901 144,972 

Multifamily 45,048 49,139 

Total 177,949 194,111 
Source: Navigant analysis of ENOs residential load forecast 

Navigant followed a similar methodology for sales, leveraging ENO’s forecasting. To 
forecast the sales, the team determined the growth rates for each year of ENO’s load 
forecast and then applied these rates directly to the load.  

Finally, Navigant needed to forecast the EUIs. Due to data availability, Navigant did not 
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apply individual EUI trends by end use. Instead, the team applied ENO’s residential 
account forecast growth rates at each level to determine the changes in EUI over time. 
Although it is unlikely that end-use EUI trends will follow the account-level trends 
exactly, Navigant did not have any other reliable estimates to leverage.11 ENO currently 
does not estimate these values, and the team could not find any reliable secondary 
sources specifically for the New Orleans area.12 Table 2-9 shows the resulting EUI 
trends by residential end use, which is an overall reduction per household.     

 

Table 2-9. Residential Reference Case EUI Forecast (kWh/Account) 

Segment End Use 2016 2037 

Single Family 

Cooling 3,229 3,138 

Fans/Ventilation 1,790 1,740 

Heating 304 296 

Hot Water 493 479 

Lighting Exterior 345 335 

Lighting Interior 2,158 2,097 

Plug Loads 2,824 2,744 

Total 11,144 10,829 

Multifamily 

Cooling 4,819 4,683 

Fans/Ventilation 2,672 2,596 

Heating 454 441 

Hot Water 736 715 

Lighting Exterior 515 500 

Lighting Interior 3,221 3,130 

Plug Loads 4,215 4,095 

Total 16,632 16,161 
Source: Navigant analysis   

2.1.2.2 C&I Reference Case 

Like the residential reference case, Navigant built the C&I reference case by applying 
growth rates from ENO’s load forecast to the base year values. Figure 2-9 provides an 
overview of the inputs and the EUI and stock analyses for the C&I sector. Appendix A.3 
provides a detailed description of the process used to develop the C&I stock forecast. 

                                            
11 In other studies, Navigant usually sees a decrease in lighting EUIs and an increase in plug load EUIs 
over time, which is consistent with the assumption made here. Other end-use EUI projection rates may 
also vary. 
12 Navigant reviewed national-level data from the US EIA and methodologies from other Navigant 
potential studies; however, the trends did not align well with ENO-specific trends.  
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Figure 2-9. C&I Reference Case Schematic 

 
Source: Navigant 

To forecast out the stock, Navigant applied the growth rate of 0.4% from ENO’s account 
forecast for each study year.13 Similarly, the team used the growth rate of 0.4% from 
ENO’s load forecast to estimate sales by year. Because ENO only had sector-level 
forecasts, Navigant applied the growth rates evenly across all segments except for the 
industrial/warehouse segment. For that segment, the team applied the growth rate of 
0.0% from the Industrial sector portion of ENO’s forecasts to ensure alignment. 
Appendix A.3 provides more details about the source data for the growth rates. Given 
data availability, Navigant leveraged these growth rates to determine the EUI trends as 
well. Although it is unlikely that end-use EUI trends will follow the account-level trends 
exactly, the team did not have any other reliable estimates to leverage. ENO currently 
does not estimate these values, and Navigant could not find any reliable secondary 
sources specifically for the New Orleans area. 

Table 2-10 and Table 2-11 show the results of the reference case analysis.  

 

                                            
13 Note that the growth rates presented in the paragraph represent the compound annual growth rate 
(CAGR) over the entire study period. The annual rates vary based on specific inputs, such as job, stock, 
and industry growth rates, according to ENO’s load forecasting team. 
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Table 2-10. C&I Reference Case Stock Forecast (Thousands SF) 

Segment 2016 2037 

Colleges/Universities 15,388 16,580 

Healthcare 8,318 8,962 

Industrial/Warehouses 27,863 27,734 

Lodging 34,693 37,381 

Office – Large 15,875 17,105 

Office – Small 36,365 39,183 

Other Commercial 22,504 24,248 

Restaurants 4,720 5,085 

Retail – Food 2,574 2,773 

Retail – Non-Food 16,548 17,830 

Schools 3,494 3,765 

Total 188,340 200,648 
Source: Navigant analysis  

Table 2-11. C&I Reference Case EUI Forecast (kWh/Thousands SF) 

 Segment End Use 2016 2037 

Colleges/Universities 

Cooling 2,662 2,820 

Fans/Ventilation 2,468 2,615 

Heating 1,885 1,998 

Hot Water 196 207 

Lighting Exterior 347 367 

Lighting Interior 3,238 3,430 

Plug Loads 1,804 1,911 

Refrigeration 148 156 

Heating/Cooling 4,547 4,818 

Total Facility 12,747 13,506 

Healthcare 

Cooling 7,803 8,268 

Fans/Ventilation 2,806 2,974 

Heating 4,217 4,468 

Hot Water 356 377 

Lighting Exterior 224 238 

Lighting Interior 5,999 6,357 

Plug Loads 6,978 7,394 

Refrigeration 141 149 

Heating/Cooling 12,021 12,737 

Total Facility 28,525 30,224 

Industrial/Warehouses Cooling 64 74 
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 Segment End Use 2016 2037 

Fans/Ventilation 4,006 4,595 

Heating 3,171 3,637 

Lighting Exterior 266 305 

Lighting Interior 5,439 6,239 

Plug Loads 883 1,012 

Refrigeration 502 576 

Hot Water 2,071 2,375 

Heating/Cooling 3,235 3,711 

Total Facility 16,402 18,813 

Lodging 

Cooling 2,683 2,843 

Fans/Ventilation 2,006 2,125 

Heating 176 186 

Hot Water 3,812 4,040 

Lighting Exterior 176 187 

Lighting Interior 2,402 2,546 

Plug Loads 3,687 3,906 

Refrigeration 123 130 

Heating/Cooling 2,859 3,029 

Total Facility 15,065 15,962 

Office – Large 

Cooling 6,432 6,815 

Fans/Ventilation 495 524 

Heating 1,468 1,556 

Hot Water 61 64 

Lighting Exterior 34 36 

Lighting Interior 5,291 5,606 

Plug Loads 3,245 3,438 

Heating/Cooling 7,900 8,371 

Total Facility 17,026 18,040 

Office – Small 

Cooling 6,269 6,642 

Fans/Ventilation 482 511 

Heating 1,846 1,956 

Hot Water 76 81 

Lighting Exterior 33 35 

Lighting Interior 5,157 5,464 

Plug Loads 3,162 3,351 

Heating/Cooling 8,115 8,598 

Total Facility 17,026 18,040 

Other Commercial Cooling 687 727 
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 Segment End Use 2016 2037 

Fans/Ventilation 4,096 4,340 

Heating 1,805 1,912 

Hot Water 1,457 1,543 

Lighting Exterior 190 201 

Lighting Interior 2,953 3,129 

Plug Loads 9,608 10,181 

Refrigeration 777 823 

Heating/Cooling 2,491 2,640 

Total Facility 21,572 22,857 

Restaurants 

Cooling 8,553 9,062 

Fans/Ventilation 6,578 6,970 

Heating 1,970 2,088 

Hot Water 2,389 2,531 

Lighting Exterior 2,073 2,196 

Lighting Interior 3,422 3,626 

Plug Loads 19,710 20,884 

Refrigeration 1,481 1,569 

Heating/Cooling 10,523 11,150 

Total Facility 46,175 48,925 

Retail – Food 

Cooling 3,980 4,217 

Fans/Ventilation 5,927 6,280 

Heating 2,151 2,279 

Hot Water 45 48 

Lighting Exterior 595 631 

Lighting Interior 10,889 11,538 

Plug Loads 5,586 5,918 

Refrigeration 19,498 20,659 

Heating/Cooling 6,131 6,496 

Total Facility 48,671 51,570 

Retail – Non-Food 

Cooling 1,915 2,030 

Fans/Ventilation 2,916 3,089 

Heating 1,795 1,902 

Lighting Exterior 599 634 

Lighting Interior 8,770 9,293 

Plug Loads 980 1,039 

Refrigeration 642 680 

Hot Water 2,172 2,301 

Heating/Cooling 3,711 3,932 
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 Segment End Use 2016 2037 

Total Facility 19,789 20,968 

Schools  

Cooling 2,504 2,653 

Fans/Ventilation 2,322 2,460 

Heating 2,459 2,605 

Hot Water 255 271 

Lighting Exterior 326 346 

Lighting Interior 3,046 3,227 

Plug Loads 1,697 1,798 

Refrigeration 139 147 

Heating/Cooling 4,962 5,258 

Total Facilities 12,747 13,506 
Source: Navigant analysis 

2.1.3 Energy Efficiency Measure Characterization 

Navigant fully characterized over 100 measures or measure groupings across ENO’s 
residential and C&I sectors. The team prioritized high-impact measures with good data 
availability that are most likely to be cost-effective for inclusion into DSMSim. 

2.1.3.1 Measure List  

Navigant developed a comprehensive list of energy efficiency measures likely to 
contribute to achievable potential. The team reviewed current ENO Energy Smart 
program offerings, other regional programs, and potential model measure lists from 
other states to identify energy efficiency measures with the highest expected economic 
impact. The team supplemented the measure list using secondary data from publicly 
available sources such as TRMs from various US regions including Arkansas, Illinois, 
and the mid-Atlantic. Navigant prioritized measures in existing ENO Energy Smart 
programs based on data availability for appropriate characterization and measures most 
likely to be cost-effective. The team also ensured that high impact measures were 
captured in the list. The team worked with ENO and ENO contractors, including 
program implementers, to finalize the measure list and ensure it contained technologies 
viable for future ENO program planning activities. Figure 2-10 shows the process 
Navigant implemented to narrow down the measure list.  
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1. Measure Definition: Navigant used the following variables to qualitatively define 
each characterized measure: 

o Replacement Type: Replacing the baseline technology with the efficient 
technology can occur in three variations:  

i. Retrofit (RET): In this variation, equipment is replaced before the 
end of its life. The model considers the baseline to be the existing 
equipment and uses the energy and demand savings between the 
existing equipment and the efficient technology during technical 
potential calculations. RET also applies the full installed cost of the 
efficient equipment during the economic screening. 

ii. Replace-on-Burnout (ROB): In this variation, equipment is replaced 
when it fails. The model considers the baseline to be the code-
compliant technology option and uses the energy and demand 
savings between the current code option and the efficient 
technology during technical potential calculations. ROB also applies 
the incremental cost between the efficient and code-compliant 
equipment during the economic screening.  

iii. New Construction (NEW): In this variation, new equipment is 
installed in a new home or building. The model considers the 
baseline to be the least-cost, code-compliant option and uses the 
energy and demand savings between this specific current code 
option and the efficient technology during technical potential 
calculations. NEW also applies the incremental cost between the 
efficient and code-compliant equipment during the economic 
screening. 

o Baseline Definition: Describes the baseline technology. 

o Energy Efficiency Definition: Describes the efficient technology set to 
replace the baseline technology. 

o Unit Basis: The normalizing unit for energy, demand, cost, and density 
estimates. 

2. Sector and End-Use Mapping: The team mapped each measure to the 
appropriate end uses, customer segments, and sectors across ENO’s service 
area. Section 2.1.1 describes the breakdown of customer segments within each 
sector.  

3. Annual Energy Consumption: The annual energy consumption in kWh for each 
base and energy efficient technology.  

4. Fuel Type Applicability Multipliers: Applies an adjustment to the total 
equipment stock to account for the proportion applicable to a given measure’s 
fuel type. For example, a measure that replaces a baseline efficiency resistance 
water heater with a more efficient unit is only applicable to existing electric 
resistance water heaters. The team used this multiplier to restrict the existing 
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water heater equipment stock to only those that use electricity. Table 2-12 
provides the fuel share splits.  

 

Table 2-12. Fuel Share Splits for Domestic Hot Water and Heating 

Customer Segment DHW – Elec 
Only 

DHW – Gas 
Only 

Heating – 
Elec Only 

Heating – 
Gas 

Residential 50% 50% 50% 50% 

C&I 60% 40% 60% 40% 
Source: Navigant analysis 

5. Measure Lifetime: The lifetime in years for the base and energy efficient 
technologies. The base and energy efficient lifetimes only differ in instances 
where the two cases represent inherently different technologies, such as LEDs 
compared to a baseline incandescent bulb.  

6. Incremental Costs: The incremental cost between the assumed baseline and 
efficient technology using the following variables:  

o Base Costs: The cost of the base equipment, including both material and 
labor costs. 

o Energy Efficient Costs: The cost of the energy efficient equipment, 
including both material and labor costs. 

7. Technology Densities: This study defines density as the penetration or 
saturation of the baseline and efficient technologies across the service area. For 
residential, these saturations are on a per-home basis and for C&I, they are per 
1,000 SF of building space.14  

o Base Initial Saturation: The initial saturation of the baseline equipment 
for a given customer segment as defined by the fraction of the end-use 
stock that has the baseline equipment installed. 

o Energy Efficiency Initial Saturation: The initial saturation of the efficient 
equipment for a given customer segment as defined by the fraction of the 
end-use stock that has the efficient measure installed. 

o Total Maximum Density: The total number of both the baseline and 
efficient units for a given technology. 

8. Technical Suitability: The percentage of the base technology that can be 
reasonably and practically replaced with the specified efficient technology. For 
instance, occupancy sensors are only practical for certain interior lighting fixtures 

                                            
14 Navigant sourced density estimates from Energy Smart program data and other related secondary 
sources. 
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3. Engineering analysis: Navigant used appropriate engineering algorithms to 
calculate energy savings for any measures not included in the New Orleans TRM 
or available TRMs. The team leveraged its internal expertise and experience with 
potential studies to calculate the energy savings. 

2.1.3.5 Peak Demand Savings 

Peak demand savings were either from the New Orleans TRM or generally calculated 
by dividing the annual energy use by the annual hours of use and then multiplying by a 
coincidence factor. The coincidence factor is an expression of how much of the 
equipment’s demand occurs during the system’s peak period. The defined peak period 
according to the TRM is the average peak demand savings, Monday-Friday, non-
holidays from 4-6pm in the months of June, July, and August. 

2.1.3.6 Incremental Costs 

Navigant relied on the cost information in the New Orleans TRM as much as possible. 
The team conducted secondary research and used other publicly available cost data 
sources such as regional TRMs, RTF measure workbooks, the California DEER, 
ENERGY STAR, US DOE Appliance Standards and Rulemaking, and other state 
databases for all other cost data. 

2.1.3.7 Building Stock and Densities 

Navigant developed building stock estimates for the residential sector in terms of 
residential accounts and the C&I sector in terms of floor space. The approaches used to 
develop the base year and reference case building stock assumptions are described in 
Section 2.1.1.  

Measure densities—used to characterize the penetration or saturation of measures—
were developed based on a variety of data sources including ENERGY STAR, the 
Northwest Energy Efficiency Alliance’s Residential Building Stock Assessment (RBSA) 
and Commercial Building Stock Assessment (CBSA), and previous potential studies 
from other jurisdictions. 

2.1.3.8 8,760 Load Profile 

Appendix C provides detail on the development of the end-use profiles. These profiles 
are 8,760 (i.e., hourly annual) end-use load shapes. These profiles are by end use (e.g., 
heating, lighting, etc.), by sector (e.g., residential, commercial, etc.), and, where 
relevant and appropriate, by commercial and industrial segments (e.g., retail, office, 
etc.). 

2.1.3.9 Codes and Standards Adjustments 

The US DOE publishes federal energy efficiency regulations for many types of 





 DSM Potential Study 

 

Confidential and Proprietary         Page 30 
©2018 Navigant Consulting, Inc.        

2.1.4 Potential Estimation Approach 

Navigant employed its proprietary DSMSim potential model to estimate the technical, 
economic, and achievable savings potential for electric energy and demand across 
ENO’s service area. DSMSim is a bottom-up technology diffusion and stock tracking 
model implemented using a System Dynamics18 framework. The DSMSim model 
explicitly accounts for different types of efficient measures such as RET, ROB, and 
NEW and the effects these measures have on savings potential. The model then 
reports the technical, economic, and achievable potential savings in aggregate for the 
service area, sector, customer segment, end-use category, and highest impact 
measures.  

This study defines technical potential as the total energy savings available assuming all 
installed measures can immediately be replaced with the efficient 
measure/technology—wherever technically feasible—regardless of the cost, market 
acceptance, or whether a measure has failed and must be replaced. Economic potential 
is a subset of technical potential, using the same assumptions regarding immediate 
replacement as in technical potential but including only those measures that have 
passed the benefit-cost test chosen for measure screening; in this case, that is the total 
resource cost (TRC) test. Finally, the achievable potential is analyzed based on the 
measure adoption ramp rates and the diffusion of technology through the market. Figure 
2-11 provides an overview of the methodology. 

 

                                            
18 See Sterman, John D. Business Dynamics: Systems Thinking and Modeling for a Complex World. Irwin 
McGraw-Hill. 2000 for detail on System Dynamics modeling.  
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Figure 2-11. Potential Calculation Methodology 

 
Source: Navigant 

Savings reported in this study are gross rather than net, meaning they do not include 
the effects of natural change. Providing gross potential is advantageous because it 
permits a reviewer to more easily calculate net potential when new information about 
NTG ratios or changing EUIs become available. 

Once the potential results and cases are analyzed, the output can be used to define the 
portfolio energy savings goals, costs, and forecast for alignment into other utility 
planning landscapes like the IRP. 

2.1.4.1 Technical Potential 

Approach to Estimating Technical Potential 

This study defines technical potential as the total energy savings available assuming all 
installed measures can immediately be replaced with the efficient 
measure/technology—wherever technically feasible—regardless of the cost, market 
acceptance, or whether a measure has failed and must be replaced. 

Navigant’s modeling approach considers an energy efficient measure to be any change 
made to a building, piece of equipment, process, or behavior that can save energy.19 
The savings can be defined in numerous ways depending on which method is most 
appropriate for a given measure. Measures that consist of a change to a single, discrete 

                                            
19 This study does not examine the impact of end-user electricity rates on sales or energy efficiency’s 
impact on electricity rates. 
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product or piece of equipment (e.g., lighting fixture replacements) are best 
characterized as some fixed amount of savings per fixture. Measures related to 
products or equipment that vary by size (e.g., air conditioning equipment) are best 
characterized on a basis that is normalized to a certain aspect of the equipment, such 
as per ton of air conditioning capacity. Other measures that could affect multiple pieces 
of equipment (e.g., behavior-based measures) are characterized as a percentage of 
customer segment sales saved. 

The calculation of technical potential in this study differs depending on the assumed 
measure replacement type. Technical potential is calculated on a per-measure basis 
and includes estimates of savings per unit, measure density (e.g., quantity of measures 
per home for residential or per 1,000 SF of floor space for C&I), and total building stock 
in each service area. The study accounts for three replacement types, where potential 
from RET and ROB measures are calculated differently from potential for NEW 
measures. The formulae used to calculate technical potential by replacement type are 
shown below. 

Retrofit and ROB Measures 

RET measures, commonly referred to as advancement or early retirement measures, 
are replacements of existing equipment before the equipment fails. RET measures can 
also be efficient processes that are not currently in place and that are not required for 
operational purposes. RET measures incur the full cost of implementation rather than 
incremental costs to some other baseline technology or process because the customer 
could choose not to replace the measure and would, therefore, incur no costs. In 
contrast, ROB measures—sometimes referred to as lost opportunity measures—are 
replacements of existing equipment that have failed and must be replaced or are 
existing processes that must be renewed. Because the failure of the existing measure 
requires a capital investment by the customer, the cost of implementing ROB measures 
is always incremental to the cost of a baseline (and less efficient) measure. 

RET and ROB measures have a different meaning for technical potential compared with 
NEW measures. In any given year, the model uses the existing building stock to 
calculate technical potential.20 This method does not limit the calculated technical 
potential to any pre-assumed adoption rate of RET measures. Existing building stock is 
reduced each year by the quantity of demolished building stock in that year and does 
not include new building stock that is added throughout the simulation. For RET and 
ROB measures, annual potential is equal to total potential, thus offering an 
instantaneous view of technical potential. Navigant used Equation 2-1 to calculate 
technical potential for RET and ROB measures. 

 

                                            
20 In some cases, customer segment-level and end-use-level sales are used as proxies for building stock. 
These sales figures are treated like building stock in that they are subject to demolition rates and stock 
tracking dynamics. 
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horizon is driven by the choice of ramp rate. All values in the figure are for illustration 
purposes only. 

 

Figure 2-12. Illustration of Achievable Potential Calculation 

 

 
Source: Navigant 

For measures involved in competition groups, an additional computational step is 
required to compute achievable potential to ensure no double counting of savings. 
While the technical and economic potential for a competition group reflects only the 
measure in that group with the greatest savings potential, all measures in a competition 
group may be allocated achievable potential based on their attractiveness (relative to 
one another).  

Navigant allocated the economic potential proportionally across the various competing 
measures within the group based on their relative customer economics (payback). The 
team computed the relative customer economics ratio to reflect all costs and savings a 
customer would experience as a result of implementing the measure. The team 
multiplied the resulting market share splits by the maximum achievable potential for the 
group to get the achievable potential for each individual measure. This methodology 
ensured that final estimates of achievable potential reflected the relative economic 
attractiveness of measures in a competition group and that the sum of achievable 
potential from all measures in a competition group reflected the maximum achievable 
potential of the whole group. 
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segmented C&I customers into two size categories (small and large) and further 
segmented them into customer segments. To do this, the team requested 2016 
account-level maximum billed demand data from ENO. As mentioned in Section 2.1.1, 
2016 was chosen as the base year for this analysis because it was the most recent year 
with a fully complete and verified dataset. Navigant mapped the SIC codes associated 
with these accounts to customer segments in the analysis, similar to the approach used 
by the energy efficiency potential study team in its market characterization effort. Then, 
the team calculated the split of customers between the small and large size categories 
by customer segment using a cutoff value of 100 kW.25 This cutoff value was 
determined in consultation with ENO and is aligned to ENO’s energy efficiency 
programs when there is a specific offer to the small C&I market segment. These splits 
were then used to develop a customer count and sales forecast by customer class and 
segment for the DR study. This segmentation is necessary because DR program 
offerings typically vary by customer size.  

2.2.3 Baseline Projections 

2.2.3.1 Customer Count Projections 

Navigant applied year-over-year change in the stock forecast (described in Appendix 
A.2 and B.3) to the 2016 customer count data segmented by customer class and 
customer segment to produce a customer count forecast for the DR potential study. The 
team then trued up this forecast to the sector-level customer count forecast provided by 
ENO. Figure 2-13 shows the aggregate customer count forecast by segment only, 
summed across all customer classes.   

 

                                            
25 Since specific NAICS codes map to small and large offices, Navigant did not use the 100 kW cutoff to 
segment office customers into the small and large categories. The small versus large distinction for 
offices is solely based on the NAICS code mapping.  
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Figure 2-13. Customer Count Projections for DR Potential Assessment 

 
Source: Navigant 

2.2.3.2 Peak Demand Projections 

Navigant worked with ENO to define the peak period for the DR potential assessment. 
The baseline peak demand forecast used the defined peak period; reduction estimates 
are applied to the peak period to estimate DR potential. ENO expressed a desire to 
align the peak period definition with times MISO is expected to see peak demand. This 
is so ENO can leverage the findings of the DR potential assessment should it seek to 
register any DR resources as load modifying resources with MISO. Per MISO’s 
business practice manual, “…the expected peak occurs during the summer (June 
through September) during the hours from 2:00 pm through 6:00 pm.” 26 Navigant 
added two additional constraints to this definition. First, the team only included 
weekdays in the peak period definition because it is not typical for utilities to call DR 
events on weekends. Second, Navigant only included the top 40 weekday hours within 
this window to better capture demand levels during a DR event. The team chose this 
threshold by studying ENO’s historic 8,760 system load data and found that the top 25 
and 35 hours in this window were within 5% of their maximum peak demand in 2014 
and 2015, respectively, which is a typical margin for when DR events typically occur. 
Navigant selected the top 40 hours to stay conservative and refined the peak definition 
to include just those hours.  

Once the peak period was defined, Navigant developed a disaggregated bottom-up 
peak demand forecast by customer class and segment. The team also estimated the 

                                            
26 MISO. Business Practice Manual. Demand Response. Effective date: June 1, 2016. pg 15.  
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Customer Segment Peak Load Factor 

Retail – Non-Food 0.59 

Office – Large 0.58 

Industrial/Warehouses 0.55 

Residential 0.68 
Source: Navigant 

4. Disaggregate peak load forecast by customer class, customer segment, 
and end use (for C&I customers only): Navigant applied the peak load factors 
derived in the previous step to the sales forecast developed in the first step. The 
team also used the 8,760 normalized load shapes to estimate the breakdown of 
peak load by end use for C&I customers (load reduction estimates associated 
with DR programs for these customers are typically available as a percentage of 
end-use load). 

5. Calibrate peak load forecast: Navigant trued up the annual totals in the 
disaggregated derived peak demand forecast to 95% of ENO’s BP18U peak 
forecast.28 

 

Figure 2-14. Peak Demand Forecast Comparisons 

 
Source: Navigant 

                                            
28 This calibration target was chosen because utilities typically aim to reduce load within 5% of their 
annual system peak through DR events.  
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Figure 2-15. Peak Load Forecast by Customer Segment (MW) 

 
Source: Navigant 

Figure 2-16. Peak Load Forecast by End Use for C&I customers (MW) 

 
Source: Navigant 
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Source: Navigant 

Each DR option was segmented into several DR sub-options, each of which was tied to 
a specific end use and/or control strategy. Table 2-17 summarizes this segmentation. 
The different types of DR options are described in detail below.  

 

Table 2-17. Segmentation of DR Options into DR Sub-Options 

DR Option DR Sub-Option Eligible Customer Classes 

DLC 

Switch-Water Heating 
Residential 
Small C&I 

Thermostat-Heat Pump Residential 

Thermostat-Central Air Conditioning Residential 

Switch-Heat Pump Residential 

Switch-Central Air Conditioning Residential 

Thermostat-HVAC Small C&I 

Switch-HVAC Small C&I 

C&I Curtailment 

Curtailment-Manual HVAC Control 

Large C&I 

Curtailment-Auto-DR HVAC Control 

Curtailment-Standard Lighting Control 

Curtailment-Advanced Lighting Control 

Curtailment-Water Heating Control 

Curtailment-Refrigeration Control 

Curtailment-Compressed Air 

Curtailment-Fans/Ventilation 

Curtailment-Industrial Process 

Curtailment-Pumps 

Curtailment-Other 

Dynamic Pricing 
Dynamic pricing with enabling tech Residential 

Small C&I 
Large C&I Dynamic pricing without enabling tech 

BTMS BTMS-Battery Storage 
Small C&I 
Large C&I 
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Item  Description 

Dependent 
Technology and 
Metering 

Technology: Switches control water heating, central air conditioning, or heat 
pumps. PCT temperature adjustment controls central air conditioning or heat 
pumps.  
Metering: Standard meter (no interval meter required). The program can use 
data loggers on a sample of participants to record interval usage for 
measurement and verification. 

Source: Navigant 

2.2.4.2 C&I Curtailment  

The C&I curtailment program as represented in this study is the most commonly 
deployed program for large C&I customers in the industry. It involves a contract for a 
firm capacity reduction commitment from large C&I customers. Under this option, 
utilities typically enter into a turnkey implementation contract with a third-party DR 
service provider (commonly referred to as an aggregator) to deliver a certain fixed 
amount of megawatt (MW) load reduction.31 Enrolled participants agree to curtail their 
demand to a pre-specified level. In return, they receive a fixed incentive payment in 
the form of capacity credits or reservation payments (expressed as $/kW-year). 
Customers are paid to be on-call even though actual load curtailments may not 
occur. The capacity payment level could vary with the load commitment level. In 
addition to the fixed capacity payment, participants typically receive a payment for 
energy reduction ($/kWh amount). Because it is a contractual arrangement for a 
specific level of load reduction, enrolled loads represent a firm resource. Once 
enrolled, participation during events is mandatory and there are penalty clauses. A 
specific site could curtail a variety of end-use loads depending on the types of 
business processes, either manually or automatically (Auto-DR-enabled). Auto-DR 
enablement can help provide greater reliability and higher predictability in load 
reductions. Table 2-19 describes the C&I curtailment program characteristics 
considered in this study.  

 

                                            
31 With the aggregator model, the service provider can aggregate multiple small customers to deliver 
capacity reduction. 
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Item  Description 

Dependent 
Technology and 
Metering 

Dependent technology: Manual DR requires a communication channel 
between the vendor and the customers, which might include text, email, or 
telephone. 
Auto-DR requires a building automation system, a load control device, or 
breakers on specific circuits. All control mechanisms must be able to receive 
an electronic signal from the program administrator and initiate the 
curtailment procedure without manual intervention. Auto-DR dispatches are 
called using an open communication protocol known as Open-ADR. For 
Auto-DR customers, the vendor installs an Open-ADR-compliant gateway at 
the participating site, which is then able to notify the EMS or other control 
systems at the facility to run their preprogramed curtailment scripts. The 
vendor monitors energy reduction in real time and provides visual access to 
this demand data to the participant through a web-based software platform. 
This platform may be integrated for overall energy optimization, which may 
help realize energy efficiency benefits along with DR benefits.  
 
Metering: Interval meters. 

Source: Navigant 

2.2.4.3 Dynamic Pricing 

Dynamic pricing refers to a CPP rate offer across all customer classes. This is the 
most commonly deployed dynamic rate in the industry. Customers who opt to 
participate in the program are placed on a CPP rate with a significantly higher rate 
during certain critical peak periods in the year and a lower off-peak rate than the 
standard offer rate. Customers enrolled in the CPP rate pay the higher critical peak rate 
for electricity consumption during the critical peak periods, which incentivizes them to 
reduce consumption during those periods. Customers enrolled in the CPP rate receive 
either day-of or day-ahead notification of the critical peak period.  

The unit impacts or per-customer load reductions depend on the critical peak to off-peak 
price ratio. This study assumes a 6:1 critical peak to off-peak price ratio. Industry 
experience suggests that enabling technology such as smart thermostats and Auto-DR 
can substantially enhance load reductions when customers on CPP rates are equipped 
with these technologies. CPP can be offered either as an opt-in rate or as a default rate 
with opt out. This study assumes an opt-in offer type for CPP.  

The CPP offer requires AMI meters for settlement purposes. Hence, the rate offer is tied 
to AMI deployment. Per discussions with ENO, the utility’s current plan is to fully deploy 
AMI by 2020. Table 2-20 describes the dynamic pricing program characteristics 
considered in this study.  

 

Table 2-20. Dynamic Pricing Program Characteristics 

Item  Description 

Program Name Dynamic Pricing 
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established in the National Assessment of DR Potential Study conducted by the Federal 
Energy Regulatory Commission (FERC)33 and adopted in other DR potential studies. 
The participation hierarchy helps avoid double counting of potential through common 
load participation across multiple programs and is necessary to arrive at an aggregate 
potential estimate for the entire portfolio of DR programs.  

 

Table 2-23. Program Hierarchy to Account for Participation Overlaps 

Customer Class DR Options Eligible Customers 

Residential 

DLC - Thermostat 
Customers with central air conditioning or heat 
pumps controlled by thermostats 

DLC - Switch 
Customers with central air conditioning or heat 
pumps that are not enrolled in DLC – 
Thermostat; customers with water heating load 

Dynamic Pricing Customers not enrolled in DLC 

Small C&I 

BTMS Customers with batteries 

DLC - Thermostat Customers with HVAC controlled by thermostats 

DLC - Switch 
Customers with HVAC that are not enrolled in 
DLC – Thermostat; customers with water 
heating load 

Dynamic Pricing Customers not enrolled in DLC 

Large C&I 

BTMS Customers with batteries  

C&I Curtailment Customers with batteries not enrolled in BTMS; 
customers without batteries 

Dynamic Pricing 
Customers with batteries not enrolled in BTMS 
or C&I curtailment; customers without batteries 
not enrolled in C&I curtailment 

Source: Navigant 

2.2.5.2 Unit Impact Assumptions 

The unit impacts specify the amount of load that could be reduced during a DR event by 
customers enrolled in a DR program. Unit impacts differ by sub-option because they are 
tied to specific end uses and control strategies. For example, the load reductions 
associated with manual HVAC control and Auto-DR HVAC control are different and are 
specified accordingly. Unit impacts can be specified either directly as kW reduction per 

                                            
33 https://www.ferc.gov/legal/staff-reports/06-09-demand-response.pdfelow  
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For ENO, the incentive-level strategy characterized is the percent of incremental cost 
approach. This approach calculates measure-level incentives based on a specified 
percentage of incremental measure costs. For example, if the specified incentive 
percentage was 50% and a measure’s incremental cost was $100, then the calculated 
incentive for that measure would be $50.  

3.1.2 Achievable Cases Analysis 

Navigant ran multiple cases for achievable potential. These approaches are described 
briefly below.  

3.1.2.1 2018 Savings Target Cases 

Navigant reviewed historic ENO data from PY4 through PY6 and found an average 
annual savings of approximately 20 GWh. However, ENO's target in Energy Smart 
Program Year 8 (2018), which coincides with the first year of the potential analysis, is 
46 GWh. The 2018 target is significantly higher than the historic average given the 
CNO’s direction to implement programs that would seek to achieve the Council’s goal of 
0.2% annual and 2% overall energy savings. Therefore, Navigant targeted a savings 
value of 46 GWh for the base case and a $/kWh value of 0.27, which represents both 
the planned and historic average of portfolio cost. The base case used an incentive 
level of 50% of incremental cost to align with ENO's assessed value as currently 
implemented. 

Navigant analyzed two additional cases that used the same inputs as the base case 
except for incentive values at 25% and 75% of incremental cost, respectively. 

3.1.2.2 Council’s 2% DSM Goal Case 

In this case, Navigant started with incentives at 50% of the incremental cost in 2018 and 
then ramped up to 100% in 2024. When using the TRC test as the measure screen, 
incentive levels do not affect cost-effectiveness because incentives are treated as a 
pass through in the TRC test. Thus, setting incentives at 100% of incremental cost 
results in the highest forecast savings levels (effectively a zero-payback time) but also 
comes with a high level of investment forecasts.  

Navigant also changed the adoption parameters for the 2% case, including a ramp up of 
the marketing factor through 2021. Additionally, Navigant ramped down the TRC ratio 
threshold from a value of 1.0 in 2018 to 0.87 in 2022 and remaining years. This change 
in TRC ratio allowed more measures to pass through to achievable potential modeling. 

3.2 Energy Efficiency Achievable Potential Results 

Values shown for achievable potential are termed annual incremental potential— they 
represent the incremental new potential available in each year. The total cumulative 
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Table 3-1. Annual Incremental Achievable Energy Efficiency Savings by Case 

 Year 
Electric Energy (GWh/Year) Peak Demand (MW) 

Base Low High 2% Base Low High 2% 

2018 46 41 52 46 11 10 12 11 

2019 49 44 56 60 11 10 13 13 

2020 51 45 58 74 11 10 13 16 

2021 53 47 61 86 12 10 13 18 

2022 53 46 61 97 11 10 13 20 

2023 53 47 62 110 11 9 13 22 

2024 57 50 66 123 11 10 13 26 

2025 59 52 69 127 12 10 14 28 

2026 60 53 70 122 12 10 14 27 

2027 61 54 70 116 12 10 14 26 

2028 65 58 75 104 12 10 15 24 

2029 64 56 73 92 12 10 14 22 

2030 64 57 73 79 12 10 15 19 

2031 61 54 69 67 12 10 14 17 

2032 58 52 65 55 11 9 13 14 

2033 55 49 60 46 11 9 12 12 

2034 52 46 56 38 10 9 11 10 

2035 50 45 52 32 10 8 11 9 

2036 47 42 48 29 9 8 10 8 

2037 43 39 43 25 9 8 9 7 

Total 1,100 977 1,240 1,526 220 190 257 346 
Source: Navigant analysis 
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Figure 3-1. Electric Energy Cumulative Achievable Savings Potential by Case 
(GWh/year) 

 
Source: Navigant analysis 

 

Figure 3-2. Peak Demand Cumulative Achievable Savings Potential by Case (MW) 

 
Source: Navigant analysis 
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Table 3-2 shows the incremental electric energy achievable savings as a percentage of 
ENO's total sales for each case. For the 2% case, 2% of sales savings is achieved in 
2024-2026. In later years, the 2% case falls below the base case since most of the 
measures have been adopted, depleting the available potential in the future years. This 
study only includes known, market-ready, quantifiable measures without introducing 
new measures in later years. However, over the lifetime of energy efficiency programs, 
new technologies and innovative program interventions could result in additional cost-
effective energy savings. Therefore, the need to periodically revisit and reanalyze the 
potential forecast is necessary. 

 

Table 3-2. Incremental Electric Energy Achievable Savings Potential as a 
Percentage of Sales, by Case (%, GWh) 

Year  Base Low High 2% 

2018 0.8% 0.7% 0.9% 0.8% 

2019 0.8% 0.7% 0.9% 1.0% 

2020 0.8% 0.7% 0.9% 1.2% 

2021 0.9% 0.8% 1.0% 1.4% 

2022 0.9% 0.8% 1.0% 1.6% 

2023 0.9% 0.8% 1.0% 1.8% 

2024 0.9% 0.8% 1.1% 2.0% 

2025 1.0% 0.8% 1.1% 2.0% 

2026 1.0% 0.8% 1.1% 2.0% 

2027 1.0% 0.9% 1.1% 1.9% 

2028 1.0% 0.9% 1.2% 1.6% 

2029 1.0% 0.9% 1.1% 1.4% 

2030 1.0% 0.9% 1.2% 1.2% 

2031 1.0% 0.8% 1.1% 1.0% 

2032 0.9% 0.8% 1.0% 0.8% 

2033 0.8% 0.8% 0.9% 0.7% 

2034 0.8% 0.7% 0.8% 0.5% 

2035 0.7% 0.7% 0.8% 0.4% 

2036 0.7% 0.6% 0.7% 0.4% 

2037 0.6% 0.6% 0.6% 0.3% 

Total 17.3% 15.3% 19.5% 24.0% 
Source: Navigant analysis 

The total, administrative and incentive costs for each case are provided in Table 3-3 for 
each year of the study period. It is important to note the differences in these cases as 
compared to the savings achieved. Administrative spending is relatively consistent 
between the cases, while incentive spending varies significantly between the cases, 
with higher spending correlated to higher savings. 







 DSM Potential Study 

 

Confidential and Proprietary         Page 65 
©2018 Navigant Consulting, Inc.        

Table 3-4. Portfolio TRC Benefit-Cost Ratios for Achievable Potential (Ratio) 

 Year Base Low High 2% 

2018 1.5 1.6 1.4 1.5 

2019 1.5 1.7 1.4 1.5 

2020 1.6 1.7 1.5 1.4 

2021 1.7 1.8 1.5 1.4 

2022 1.8 1.9 1.6 1.4 

2023 1.9 2.1 1.7 1.3 

2024 1.8 2.0 1.7 1.3 

2025 1.8 2.0 1.7 1.3 

2026 1.9 2.1 1.7 1.3 

2027 1.9 2.1 1.7 1.4 

2028 1.7 1.9 1.6 1.4 

2029 1.8 1.9 1.6 1.4 

2030 1.7 1.9 1.6 1.4 

2031 1.7 1.9 1.6 1.4 

2032 1.7 1.9 1.6 1.5 

2033 1.8 1.9 1.6 1.5 

2034 1.8 1.9 1.6 1.5 

2035 1.8 1.9 1.6 1.6 

2036 1.8 1.9 1.7 1.6 

2037 1.8 2.0 1.7 1.7 

2018-2037 1.7 1.9 1.6 1.4 
Source: Navigant analysis 

3.2.2 Achievable Potential Results by Sector 

Figure 3-3 shows the cumulative electric achievable savings potential for all analysis 
years by sector for the base case. 
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Figure 3-3. Electric Energy Cumulative Base Case Achievable Savings Potential 
by Sector (GWh/year) 

 
Source: Navigant analysis 

Figure 3-4 shows the cumulative demand achievable savings potential for all analysis 
years by sector for the base case. 

 

Figure 3-4. Electric Demand Cumulative Base Case Achievable Savings by Sector 
(MW)  

 
Source: Navigant analysis 
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Table 3-5 shows the cumulative electric energy achievable savings as a percentage of 
ENO's total sales for each sector. The residential sector accounts for a larger 
percentage than the C&I sector. 

 

Table 3-5. Cumulative Electric Energy Base Case Achievable Savings Potential by 
Sector as a Percentage of Sales (%, GWh) 

Year  All C&I Residential 

2018 0.8% 0.7% 0.9% 

2019 1.6% 1.4% 1.9% 

2020 2.4% 2.1% 3.0% 

2021 3.3% 2.8% 4.0% 

2022 4.1% 3.6% 5.1% 

2023 5.0% 4.4% 6.1% 

2024 5.9% 5.2% 7.1% 

2025 6.8% 6.1% 8.2% 

2026 7.8% 6.9% 9.3% 

2027 8.8% 7.8% 10.4% 

2028 9.8% 8.8% 11.5% 

2029 10.8% 9.7% 12.6% 

2030 11.8% 10.6% 13.9% 

2031 12.7% 11.4% 15.0% 

2032 13.6% 12.2% 16.2% 

2033 14.5% 12.9% 17.3% 

2034 15.3% 13.5% 18.3% 

2035 16.0% 14.1% 19.2% 

2036 16.7% 14.7% 20.1% 

2037 17.3% 15.2% 20.9% 
      Source: Navigant analysis 

3.2.3 Results by Customer Segment 

Figure 3-5 shows the cumulative electric energy achievable potential by customer 
segment. Residential single family is the largest segment. Small office and lodging 
contribute the most savings for the C&I sector. 
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Figure 3-5. Segment Electric Energy Base Case Achievable Potential Customer 
Segment Breakdown 

 
Source: Navigant analysis 

3.2.4 Results by End Use 

Figure 3-6 shows the electric energy cumulative achievable potential by end use. Figure 
3-7 and Figure 3-8 show the percentage of each end use for each sector. The 
heating/cooling end use has the largest potential, with lighting interior also making a 
significant contribution. The heating and cooling end uses are high relative to cooling 
because this end use includes the sales associated with envelope and systems that 
affect both end uses. ENO has a relatively high penetration of electric heating, which 
contributes to this factor even though New Orleans experiences rather low heating 
degree days and high cooling degree days.  
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Figure 3-6. Electric Energy Base Case Achievable Potential End Use Breakdown 

 
Source: Navigant analysis 

Figure 3-7. Residential Electric Energy 
Achievable Potential End-Use 

Breakdown (%, GWh) 

 

Figure 3-8. C&I Electric Energy 
Achievable Potential End-Use 

Breakdown (%, GWh) 

 
Source: Navigant analysis 
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3.2.5 Achievable Potential Results by Measure 

Figure 3-9 shows the top 40 measures contributing to the electric energy achievable 
potential in 2028 (the middle of the study period and representative of the 20-year 
results). Interior 4 ft. LEDs in the C&I sector provide the most potential, followed by 
residential central air conditioning tune-up and commercial unitary and split system air 
conditioning/heat pump equipment.  

 

Figure 3-9. Top 40 Measures for Electric Energy Base Case Achievable Savings 
Potential: 2028 (GWh/year) 

 
Source: Navigant analysis 
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Figure 3-10. Top 40 Measures for Electric Demand Base Case Savings Potential: 
2028 (MW) 

 
Source: Navigant analysis 

Figure 3-11 provides a supply curve of savings potential versus the levelized cost of 
savings in $/kWh for all measures considered in the study. The achievable potential 
levels out at about $0.08/kWh; incremental savings above this level become costlier. 
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Figure 3-11. Supply Curve of Electric Energy Achievable Potential (GWh/year) vs. 
Levelized Cost ($/kWh): 2028 

 
 Source: Navigant analysis 

3.2.6 Sensitivity Analysis 
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Figure 3-12. Cumulative Achievable GWh Savings in 2037 Sensitivity to Key 
Variables 

 
Source: Navigant analysis 

Table 3-6. Percent Change to Cumulative Potential in 2037 with 25% Parameter 
Change 

Parameter  Low (-25%) High (25%) 

Marketing Effect -6% 4% 

Word-of-Mouth Effect -8% 6% 

Initial Awareness -1% 0% 

Incremental Cost 20% -18% 

Discount Rate 4% -5% 

Avoided Costs -16% 10% 

Retail Rates -8% 5% 

Unit Energy Savings39 -42% 45% 
Source: Navigant analysis 

                                            
39 Unit energy savings are the same as deemed savings and sourced from the New Orleans TRM to the 
extent possible. 
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Customer Class DR Option DR Sub-Option TRC Ratio 

DLC 

DLC-Switch-Water Heating 0.17 

DLC-Thermostat-HVAC 6.53 

DLC-Switch-HVAC 2.96 

Dynamic Pricing 
Dynamic pricing without enabling tech 0.24 

Dynamic pricing with enabling tech 2.90 

Large C&I 

BTMS BTMS-Battery Storage 0.16 

C&I Curtailment 

C&I Curtailment-Advanced Lighting Control 0.53 

C&I Curtailment-Auto-DR HVAC Control 0.57 

C&I Curtailment-Industrial 0.66 

C&I Curtailment-Manual HVAC Control 1.02 

C&I Curtailment-Other 0.61 

C&I Curtailment-Refrigeration Control 0.68 

C&I Curtailment-Standard Lighting Control 0.36 

C&I Curtailment-Water Heating Control 0.72 

Dynamic Pricing 
Dynamic pricing without enabling tech 3.18 

Dynamic pricing with enabling tech 0.90 
Source: Navigant 

4.1.2 Comparison of Cost-Effectiveness Results by Cases 

As described in Section 2.2.5, in addition to the base case, Navigant modeled potential 
results for low and high cases. For these cases, the team adjusted assumed 
participation levels and incentive amounts to determine the impacts on the DR 
achievable potential. Table 4-2 shows cost-effective results across the three cases for 
the DR sub-options that pass the cost-effectiveness screen for the base case. The C&I 
curtailment-manual HVAC control sub-option for large C&I participants under the low 
case is not cost-effective. All other base case cost-effective measures remain cost-
effective under the low and high cases. 

 

Table 4-2. Benefit-Cost Ratio Comparisons by Cases by DR Options and Sub-
Options 

Customer 
Class DR Option DR Sub-Option 

Base 
TRC Ratio 

Low 
TRC Ratio 

High 
TRC Ratio 

Residential Dynamic 
Dynamic pricing without 
enabling tech 1.38 1.39 1.38 
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California Demand Response Potential Study.41, 42 

Figure 4-3 and Figure 4-4 show the achievable potential results in terms of MW and 
percentage of peak demand, respectively. Under the base case, the achievable 
potential makes up approximately 3.3% of ENO’s peak load in 2037.  Under the low and 
high cases, the achievable potential represents approximately 3.1% and 3.4% of ENO’s 
peak demand in 2037, respectively.  

 

Figure 4-3. Summer DR Achievable Potential by Case (MW)  

 
Source: Navigant 

 

                                            
41 Lawrence Berkeley National Laboratory. 2025 California Demand Response Potential Study: Charting 
California’s Demand Response Future. Appendix F. March 1, 2017. 
42 Navigant assumed medium marketing spending levels for DR programs across cases.  
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Figure 4-7. Summer DR Achievable Potential by Customer Segment

 
Source: Navigant analysis 

4.3 Program Costs Results 

This section presents annual program costs by case and DR option and sub-option. It 
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participation from customers, which varies technology enablement costs, marketing 
costs, and O&M costs.  
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Figure 4-9. Annual Program Costs by DR Sub-Option 

 
Source: Navigant analysis 
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Note that the sources and points of comparison differ due to data availability. The tables 
below list the final benchmarking pool for these comparisons and their respective data 
sources.  

 

Table 5-1. EE Achievable Potential Benchmarking Pool and Sources 

Utility Data Source 

Austin Energy Austin Energy DSM Market Potential Assessment, 2012 

Louisville Gas & Electric / 
Kentucky Utilities 

Louisville Gas & Electric Company and Kentucky Utilities 
Company, Demand-Side Management Potential Study, 201743 

Commonwealth Edison (ComEd) ComEd Energy Efficiency Potential Study, 201644 

Duke Energy (Indiana) The Duke Energy Indiana 2015 Integrated Resource Plan, 
201545  

California Public Utilities46 California Public Utilities Commission, 2018 Potentials & Goals 
Study Results Viewer47 

Colorado Springs Utilities 
Colorado Springs Utilities 2015 Demand Side Management 
Potential Study, 201648 

Seattle City Light Seattle City Light Conservation Potential Assessment, 201649 

 

                                            
43 CADMUS, Louisville Gas & Electric Company and Kentucky Utilities Company, Demand-Side 
Management Potential Study 2019-2038, 2017, https://lge-ku.com/sites/default/files/2017-10/LGE-KU-
DSM-Potential-Study.pdf  
44 ICF, ComEd Energy Efficiency Potential Study, 2017-2030, May 2016, 
http://ilsagfiles.org/SAG_files/Potential_Studies/ComEd/ComEd_2017-
2030_EE_Potential_Final_Report_5-2016.pdf  
45 Duke Energy Indiana, The Duke Energy Indiana 2015 Integrated Resource Plan, 2015, 
https://www.in.gov/iurc/files/2015_Duke_IRP_Report_Volumn_1_Public_Version.pdf  
46 CA Public Utilities are grouped together due to data availability and the study results referenced.  
47 Navigant, California Public Utilities Commission 2018 Potentials & Goals (PG) Study Results Viewer, 
2018, http://www.cpuc.ca.gov/General.aspx?id=6442452619  
48 CADMUS, Colorado Springs Utilities 2015 Demand Side Management Potential Study, 2016, 
https://www.csu.org/CSUDocuments/dsmpotentialstudyvolume1.pdf  
49 Seattle City Light 2016 IRP “Appendix 6, Conservation Potential Assessment,” 
https://www.seattle.gov/light/IRP/docs/2016App-6-Conservation%20Potential%20Assessment.pdf  



 DSM Potential Study 

 

Confidential and Proprietary         Page 89 
©2018 Navigant Consulting, Inc.        

Table 5-2. EE Achievable Potential Savings by State Benchmarking Pool and 
Sources 

State Data Source 

Arkansas Arkansas Energy Efficiency Potential Study50 

Mississippi A Guide to Growing an Energy-Efficient Economy in Mississippi51 

Louisiana Louisiana’s 2030 Energy Efficiency Roadmap52 

Tennessee  Tennessee Valley Authority Potential Study53 

Texas 
Potential for Energy Efficiency, Demand Response, and Onsite Renewable Energy 
to Meet Texas’s Growing Electricity Needs54 

 

                                            
50 Navigant, Arkansas Energy Efficiency Potential Study, 2015, www.apscservices.info/pdf/13/13-002-
U_212_2.pdf  
51 ACEEE, A Guide to Growing an Energy-Efficient Economy in Mississippi, 2013, 
http://aceee.org/research-report/e13m  
52 ACEEE, Louisiana’s 2030 Energy Efficiency Roadmap, 2013, http://aceee.org/research-report/e13b  
53 Global Energy Partners, Tennessee Valley Authority Potential  Study, 2011, 
http://152.87.4.98/news/releases/energy_efficiency/GEP_Potential.pdf  
54 ACEEE, Potential for Energy Efficiency, Demand Response, and Onsite Renewable Energy to Meet 
Texas’s Growing Electricity Needs, 2007, https://aceee.org/research-report/e073  
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Table 5-3. EE Actual Spending and Saving Benchmarking Pool and Sources 

Utility Data Source 

Anaheim Public Utilities 

Energy Efficiency in California’s Public Power Sector 
11th Edition55 

Pasadena Water & Power 

Los Angeles Department of Water & Power 

Sacramento Municipal Utility District  

SWEPCO 
Texas Efficiency, Energy Efficiency Accomplishments 
of Texas Investor-Owned Utilities 201656 

Entergy Texas, Inc. 

El Paso Electric 

CPS Energy (City of San Antonio) 
Evaluation, Measurement & Verification of CPS 
Energy’s DSM Programs FY 201657 

Louisville Gas & Electric/Kentucky Utilities LG&E/KU DSM Advisory Group Meeting, 201758 

 

Based on the sources above, Navigant aggregated the results into the figures below.  

 

                                            
55 California Municipal Utilities Association, Northern California Power Agency, Southern California 
Agency, Energy Efficiency in California’s Public Power Sector, 11th Edition, 2017, 
http://docketpublic.energy.ca.gov/PublicDocuments/17-IEPR-
06/TN217680_20170522T124015_Energy_Efficiency_in_California's_Public_Power_Sector_11th_Edit.pd
f  
56 Frontier Associates, Energy Efficiency Accomplishments of Texas Investor-Owned Utilities 2016, 2017, 
http://www.texasefficiency.com/images/documents/Publications/Reports/EnergyEfficiencyAccomplishmen
ts/EEPR2016.pdf  
57 Frontier Associates, Evaluation Measurement & Verification of CPS Energy’s FY 2016 DSM Programs, 
https://www.sanantonio.gov/portals/0/files/sustainability/Environment/CPSFY2016.pdf  
58 LG&E and KU, “DSM Advisory Group Meeting,” 2017, https://lge-ku.com/sites/default/files/2017-10/9-
26-2017-EE-Advisory-Group-Presentation.pdf  
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Figure 5-2. Benchmarking Pool Average Achievable Potential Savings (% of 
Sales)59 

 
Source: Navigant analysis 

When comparing potential estimates, it is important to note that although the utilities 
included in the benchmarking pool may have some similar characteristics, no two 
utilities are the same; therefore, the results may vary based on the inputs each utility 
provided to its respective potential study evaluator. Study methodologies may also differ 
based on the potential study evaluator, providing additional room for variances across 
studies.  

With that in mind, achievable potential savings range from 0.31% to 1.07% of sales. 
Snohomish Public Utility District in Washington has the highest potential and Louisville 
Gas & Electric/Kentucky Utilities, the lowest. As mentioned above, these differences 
may be driven by many factors, including measures studied, cost inputs, study years, 
and study methodology. ENO’s achievable potential falls within the range of the 
benchmarking pool at an average of 0.88% savings per year over the study period 
(2017-2038). This is similar to Seattle City Light and slightly above Austin Energy 
(0.73%). Interestingly, the three all operate in large metropolitan areas and have similar 

                                            
59 These savings are shown as an annual average, which Navigant derived by dividing the cumulative 
study averages by the number of years in the study. The team used this approach because study years 
tend to differ greatly.  
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process. The process included creating a peer pool based on ENO’s characteristics and 
data availability. This particular effort included both individual utilities and two nearby 
Independent System Operators (ISOs) or Regional Transmission Authorities (RTOs). 
The table below includes the sources used for this analysis.       

Utility or ISO/RTO Data Source 

Ameren Union Electric (AmerenUE) AmerenUE DSM Market Potential Study61 

Con Edison (Con Ed) DER Potential Study62 

Commonwealth Edison (ComEd) 
Comprehensive Assessment of Demand-Side Resource 
Potentials63 

Electric Reliability Council of TX (ERCOT) 
Assessment of Demand Response and Advanced 
Metering64 

Hawaii Electric Company (HECO) Fast DR Pilot Program Evaluation65 

Puget Sound Energy (PSE) 
2017 IRP Demand-Side Resource Conservation 
Potential Assessment Report66 

Southwest Power Pool (SPP) 
Assessment of Demand Response and Advanced 
Metering67 

The results of this analysis are shown in the graphic below.  

 

                                            
61 Global Energy Partners, AmerenUE Demand Side Management (DSM) Market Potential Study Volume 
1: Executive Summary, January 2010, https://www.ameren.com/-/media/missouri-
site/Files/Environment/Renewables/AmerenUEVolume1ExecutiveSummary.pdf.  
62 Navigant, DER Potential Study, 2016.  
63 Cadmus Group, Comprehensive Assessment of Demand-Side Resource Potentials, February 2009, 
https://www.illinois.gov/sites/ipa/Documents/Appendix%20C-1%20-
%20ComEd%20Potential%20Study.pdf  
64 Federal Energy Regulatory Commission (FERC) Assessment of Demand Response and Advanced 
Metering, 2016, https://www.ferc.gov/legal/staff-reports/2016/DR-AM-Report2016.pdf  
65 Navigant, Fast DR Pilot Program Evaluation, May 2015, 
http://media.navigantconsulting.com/emarketing/Documents/Energy/HawaiianElectricFastDREvaluationR
eport_Sept302014NavigantRevisedMay192015v2.pdf  
66 Navigant, 2017 IRP Demand-Side Resource Conservation Potential Assessment Report, June 2017, 
https://pse.com/aboutpse/EnergySupply/Documents/DSR-Conservation-Potential-Assessment.pdf  
67 FERC, Assessment of Demand Response and Metering. 
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Figure 5-5. Benchmarking Pool DR Potential (% of Savings) 

 

 

As shown above, ENO falls in the middle of the benchmarking pool, only slightly higher 
than ERCOT and slightly below Ameren in Missouri. Given that DR, like EE, varies 
based on program administration and geographic location, amongst other factors, 
ENO’s DR potential aligns closely to its peers.  

5.2 IRP 

The IRP is typically an iterative process to optimize the mix of supply- and demand-side 
resources to meet the utility’s demand. The mix of supply-side resources dictates the 
costs to be used as avoided costs, but if energy efficiency programs can vary the 
supply-side mix (i.e., reduce the need of costlier resources), the avoided costs will vary. 
The IRP outputs feed into the projected cost and goals used to formulate the near-term 
DSM program implementation portfolio.  

The potential study provides forecasted savings inputs for use in the IRP modeling. 
These inputs are provided by sector, segment, and end use because each combination 
of these items is mapped to a load shape (see Appendix C). Each measure is mapped 
to one or more DSM programs. Navigant then developed a load shape representative of 
each DSM program. The DSM program load shape represents the aggregate hourly 
energy savings for the group of measures included in the program over the 20-year 
planning period. These load shapes are what define the hourly usage profiles for the 
DSM program portfolio. The data provided is aligned with the Council’s IRP rulemaking, 
R-17-429 which requests that the data supplied should include: a description of each 
demand-side resource considered, including a description of resource expected 
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Appendix A. Energy Efficiency Detailed Methodology 

A.1 End-Use Definitions 

Table A-1. Description of End Uses 

Segment End Use Definition 

Residential 

Total Facility Consumption of all electric end uses in aggregate 

Lighting Interior Overhead lights, lamps, etc. 

Lighting Exterior Spotlighting, security lights, holiday/seasonal lighting, etc. 

Plug Loads 

Large/small appliances including ovens, refrigerators, freezers, 
clothes washers, etc. 
Televisions, computers and related peripherals, and other 
electronic systems 

Cooling All cooling, including both central air conditioning and room or 
portable air conditioning 

Heating 
All heating, including both primary heating and supplementary 
heating 

Fans/Ventilation Motor drives associated with heating and cooling 

Water Heating Heating of water for domestic hot water use 

Other Miscellaneous loads 

C&I 

Total Facility Consumption of all electric end uses in aggregate 

Lighting Interior Overhead lights, lamps, etc. (main building and secondary 
buildings) 

Lighting Exterior 
Spotlighting, security lights, holiday/seasonal lighting, etc. (main 
building and secondary buildings) 

Plug Loads Computers, monitors, servers, printers, copiers, and related 
peripherals 

Cooling 
All cooling equipment, including chillers and direct expansion 
cooling 

Heating All heating equipment, including boilers, furnaces, unit heaters, and 
baseboard units 

Fans/Ventilation Motor drives associated with heating and cooling 

Refrigeration Refrigeration equipment including fridges, coolers, and display 
cases 

Water Heating Hot water boilers, tank heaters, and others 

Other Miscellaneous loads including elevators, gym equipment, and other 
plug loads 

Source: Navigant 





 DSM Potential Study 

 

 

Confidential and Proprietary         Page A-3 
©2018 Navigant Consulting, Inc.    

 

Table A-2. Example Base Year Residential Stock and Sales Equations 

Step Value Calculation 

(1) Aggregate sales from residential sector billing data to get a 
sector-level sales value (1,000 GWh for single family and 900 
GWh for multifamily) 

1,900 GWh  

(2) Determine sales for residential sector from billing data 1,700 GWh 
Provided by 

ENO 

(3) Compare (1) to (2) to get a calibration factor 0.89 (2) / (1) 

(4) Calibrate segment-level sales by calibration factor from (3) 

895 GWh for 
single family; 
805 GWh for 
multifamily 

Segment-level 
sales from 

(1)*(3) 

Note: Navigant used this process for both the residential stock (accounts) and sales (load). As mentioned above, the team used 
ENO’s billing data as a starting point and the account forecast as the basis for calibration. 
Source: Navigant analysis 

Table A-3 shows the segment-level stock and base year sales derived from the 
calibration analysis outlined above. 

 

Table A-3. ENO Residential Base Year Results 

Segment Sales (GWh) Stock 
(Households) 

kWh/ 
Household 

Single Family 749 132,901 11,144 

Multifamily 1,481 45,048 16,632 

Total  2,230 177,949 12,53369 
Source: Navigant analysis 

3. Base Year EUIs 

To determine residential EUIs at the segment level, Navigant leveraged the calibrated 
sales and stock derived above. The team then divided the load per segment by the 
stock per segment to get the EUIs. After calculating the segment-level EUIs, Navigant 
further disaggregated the values to get EUIs, a key model input. This process consisted 
of multiplying the segment-level EUIs by end-use allocations, or the proportion of 
energy used by a certain end use (e.g., this proportion of the EUI is X% of the total 
EUI). Navigant derived these proportions using the DOE’s EnergyPLUS model in 

                                            
69 This figure represents the total consumption divided by the total number of households and not the 
addition of the single family and multifamily kWh/household EUI values.  
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conjunction with an internal model.  

Table A-4 provides the derived end-use allocations by residential segment.  

Table A-4. Base Year Residential EUIs (kWh per Acct.) 

Building Segment 
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Single Family 3,229 1,790 304 493 345 2,158 2,824 3,533 11,144 

Multifamily 4,819 2,672 454 736 515 3,221 4,215 5,273 16,632 
Source: Navigant analysis 

4. Reference Case Stock and EUIs 

To develop the residential stock forecast through 2037, ENO provided Navigant with its 
residential account and sales forecasts. Based on these forecasts, the team derived the 
annual growth rates by dividing the difference of the new and old stock by the old stock 
(e.g., (2017 stock – 2016 stock) / 2016 stock). Navigant used the same approach to 
determine the annual sales forecast growth. After deriving the growth rates, the team 
applied them directly from the account forecast to determine the growth in stock across 
all segments over the forecast period. Likewise, the team applied the annual growth 
rates directly from the sales forecast to determine the growth in sales across all 
segments over time.  

Table A-5 shows the growth in stock from 2016 to 2037 used in the reference case by 
segment. 

 

Table A-5. Reference Case Residential Stock Forecast (Accounts) 

Segment 2016 2037 

Single Family 132,901 144,972 

Multifamily 45,048 49,139 

Total 177,949 194,111 
Source: Navigant analysis 

Because the EUI formula leverages the stock and load directly, the EUI growth trends 
follow both the stock and load trends. More specifically, the team divided the load by the 
stock to get the base year’s EUIs. Therefore, the overall growth rate is 0.4% from 2016 
to 2037 for both segments and all end uses. Table A-6 shows the change in EUI from 
2016 to 2037.  
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Table A-6. Reference Case EUI Forecast (Accounts) 

Segment 2016 2037 

Single Family 11,144 10,829 

Multifamily 16,632 16,161 

A.3 C&I Sector 

To determine the total C&I floor space stock in ENO’s service area, Navigant needed to 
determine four key pieces of information:  

1. Base EUI for ENO’s climate region in kWh/thousands SF 

2. ENO’s base year sales by segment in kWh 

3. Base year C&I stock in thousands SF 

4. Reference case forecast based on the base year numbers 

  

The approach used to determine each of these pieces of information and the 
methodology for deriving the floor space stock is described below.  

 

1. Base EUIs for ENO’s Climate Region 

As a starting point for the analysis, Navigant needed to determine a base EUI value by 
segment that the team could calibrate to ENO’s stock and climate. Navigant first began 
with the US Energy Information Administration’s (EIA’s) electricity energy (use) intensity 
in kWh/SF by EIA principal building activity for ENO’s climate category, the hot-humid 
region.70 The team then mapped the principal building activities to the study’s segments 
as a basis for the EUI. Table A-7 shows the mappings.  

 

Table A-7. C&I EIA EUI Segments to Study Segment Mappings 

EIA Principal Building Activity Study Segment 

Education Colleges/Universities 

Health care Healthcare 

All Buildings Industrial/Warehouses 

Lodging Lodging 

                                            
70 Source: CBECS, Table C20. Electricity consumption and conditional energy intensity by climate region, 
2012, May 2016, https://www.eia.gov/consumption/commercial/data/2012/c&e/cfm/c20.php  



 DSM Potential Study 

 

 

Confidential and Proprietary         Page A-6 
©2018 Navigant Consulting, Inc.    

EIA Principal Building Activity Study Segment 

Office Office – Large 

Office Office – Small 

Public Assembly Other Commercial 

Food Service Restaurants 

Food Sales Retail – Food 

Mercantile Retail – Non-Food 

Education Schools 
Source: Navigant analysis 

After deriving the calibrated segment-level EUIs, Navigant further disaggregated by end 
use to obtain EUIs. The team disaggregated the values by first determining the end-use 
allocations for each segment, leveraging the US Department of Energy’s (DOE’s) 
EnergyPLUS model in conjunction with proprietary internal models. Like residential, 
these values represented a proportion of each segment and were applied by multiplying 
the proportion by the segment-level EUIs.  

As noted above, Navigant used a top-down approach rather than bottom-up for this 
particular analysis due to data availability. The team wanted to leverage as many ENO-
specific sources as possible to ensure consistency with ENO’s planning. In this case, 
ENO had not conducted any recent commercial end-use saturation studies, and 
Navigant could not find any reliable secondary studies specifically for the New Orleans 
area. For this reason, the team used the best data available at the time of modeling, 
which was ENO’s internal forecasts and Navigant’s end-use allocation estimates.  

 

2. Base Year Electricity Sales  

To determine the base year electricity sales of each C&I segment, ENO provided SIC 
account data, which the team used to create a breakdown of electricity sales by SIC. 
Navigant and ENO then worked together to develop a mapping of SIC data to C&I 
segments. It is generally recognized that SIC assignment to account data may have 
errors. The team developed this mapping through various reviews of the data to 
minimize electricity sales allocated to the other commercial segment. The mapping 
yielded a breakdown of accounts by segments (e.g., 5.6% of accounts are 
colleges/universities). Navigant used this breakdown to disaggregate the 2016 sales 
into segments (e.g., 5.6% of accounts are colleges/universities; therefore, 5.6% of the 
load belongs to that segment).  

One exception to the account and sales mapping process was the 
industrial/warehouses segment. For this specific segment, Navigant noticed that the 
proportion of accounts mapped to this segment was greater than ENO’s industrial load 
forecast by roughly 3%. To ensure complete alignment with ENO’s internal planning 
assumptions, the team moved the excess 3% sales into the other commercial segment 
after discussions with the utility. Navigant then added in the industrial proportion, which 
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was negligible (0%). This resulted in industrial/warehouses having 13.0% of the sales 
and other commercial having 13.9% of the sales.   

Table A-8 shows the breakdown of C&I sales resulting from this analysis. 

 

Table A-8. ENO C&I Base Year Results (GWh) 

Segment 
Stock 

(thousands SF) 
Total Sales 

(GWh) 
Percentage of 

Total 

Colleges/Universities 15,388 196 5.6% 

Healthcare 8,318 237 6.8% 

Industrial/Warehouses 27,863 457 13.0% 

Lodging 34,693 523 14.9% 

Office – Large 15,875 270 7.7% 

Office – Small 36,365 619 17.7% 

Other Commercial 22,504 485 13.9% 

Restaurants 4,720 218 6.2% 

Retail –  Food 2,574 125 3.6% 

Retail – Non-Food 16,548 327 9.3% 

Schools 3,494 45 1.3% 

Total 188,340 3,503 100% 
Source: Navigant analysis 

 

3. Base Year Stock Calibration Approach 

After determining the base EUIs from EIA data and disaggregating ENO’s sales data, 
Navigant calculated the base year C&I stock using the formula in Figure A-1.  

 

Figure A-1. C&I Base Year Stock Formula 

 
Source: Navigant analysis 

 

The calculation yielded the base year stock by segment, which the team then used to 
determine the reference case stock and EUI.  

 

4. Reference Case Stock and EUI Approach 
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The team used the base year values to create the reference case stock and EUI 
forecasts. To do this, Navigant used the growth rates directly from ENO’s sales and 
account forecast, applying the C&I sector forecasts to all segments except for 
industrial/warehouses.71 For that specific segment, Navigant applied the industrial 
sector forecast to ensure consistency with ENO’s data. The team then applied these 
growth rates to each of the base year values to obtain the reference case.  

Table A-9 shows the results of these analyses.  

 

Table A-9. Reference Case C&I EUI, Sales, and Stock 

Data Point 2016 2037 

Sales (GWh) 3,503 3,999 

EUI (kWh/thousands SF) 255,744 272,412 

Stock (thousands SF) 188,340 200,648 
Source: Navigant analysis 

                                            
71 Note that the growth rates for the forecasts aligned at 0.4% for commercial and 0.0% for 
industrial/warehouses over the study period. These rates represent the compound annual growth rate 
(CAGR) across the entire study period. Actual growth rates fluctuate from year to year following the load 
forecast provided by ENO. The load forecasts are largely driven by industry indices.  
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Appendix B. Energy Efficiency Input Assumptions 

B.1 Measure List and Characterization Assumptions 

Navigant developed the measure list and characterizations based on internal expertise, 
ENO-specific data, the New Orleans TRM, and secondary sources where necessary.  

B.2 Avoided Costs and Cost-Effectiveness 

In addition to the reference case and measure characterization assumptions, Navigant 
input several cost-related inputs to determine the cost-effectiveness of measures over 
the study period. This section details those inputs.  

Avoided Energy Costs 

ENO provided the BP18U72 avoided costs over the study period plus the longest 
measure life (2037 + 25 years) to Navigant to input into the model. Figure B-1 shows 
the avoided energy cost projections, or forecasted locational marginal prices (LMPs). 

 

Figure B-1. ENO BP18U Avoided Cost Projections 

 

                                            
72 BP18U refers to the vintage of a set of planning and modeling assumptions. At the time of this study, 
BP18U was the latest assumption set available. 
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Avoided Capacity Cost 

ENO also gave Navigant avoided capacity costs to input into the model for costs over 
the study period plus the longest measure life (2037 + 25 years). Like the avoided 
energy costs, the capacity costs align with ENO’s BP18U and its internal planning. 
Figure B-2 shows these costs over the study period.  

 

Figure B-2. ENO BP18U Avoided Capacity Projections 

 

Carbon Pricing 

In addition to avoided costs, ENO provided carbon pricing estimates through 2050 for 
the potential model. However, the carbon pricing inputs needed to extend further out 
than the study period to accurately model measure costs over their lifetime. More 
specifically, Navigant needed to model carbon prices up until the end of the study period 
plus the longest measure life (25 years). The team extrapolated these last years by 
taking the average growth (8%) for the last 5 years of the forecast (2045-2050) and 
applying it to the remaining 11 years.73 Figure B-3 shows the carbon pricing estimates 
provided and extrapolated.  

 

                                            
73 Note that the growth rate was flat for the remaining 5 years provided.  
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Source: Navigant analysis 

B.5 Other Key Input Assumptions 

As shown in Table B-1 below, Navigant used ENO’s financial WACC as the discount 
rate75 and an inflation rate consistent with the utility’s planning.  

 

Table B-1. Potential Study Assumptions 

Variable Name Percentage 

Discount Rate 7.72% 

Inflation Rate 2.00% 
Source: ENO 

 

 

                                            
75 See, Docket UD-08-02, Technical Advisors’ Evaluation of Energy Smart Program Years 7-9 Proposed 
Program Budget, dated July 6, 2017, for discussion of appropriate use of utility WACC as discount rate in 
evaluating cost effectiveness of DSM programs.   
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Appendix C. Hourly 8,760 Analysis and Measure/Program Mapping 

Navigant developed an 8,760 hourly normalized end-use load shape library to support 
case-specific assessments of specific energy efficiency, demand response (DR), and 
other technologies assessed as part of this study. For this task, the team created 
representative end-use load shapes for each customer segment identified by ENO. 
Navigant also used these load shapes to calculate the peak savings for energy 
efficiency measures. 

In the absence of end-use metered consumption, the US Department of Energy (DOE) 
prototype reference building models, simulated with local weather files, provide 
reasonable end-use load shapes to use in the potential model. The end-use load 
profiles are sensitive to several of the building model inputs (temperature setpoints, 
operation schedules, etc.); however, Navigant put considerable thought into adjusting 
these inputs to model typical consumption profiles for each building segment. 

End-use metering provides load shapes with a higher degree of certainty, but the costs 
far exceed those of using prototypical building models. The resulting end-use load 
shape estimates may have high uncertainty. Additional rigor of the end-use load shape 
estimate becomes critical when the valuation of energy efficiency and understanding of 
each electric using equipment load profile must match each kW as tracked by supply-
side resource planning. In these instances, end-use metering may be warranted. 

C.1 End-Use Load Shape Development 

Navigant’s load profile development followed these steps: 

1. Assess measures and identify load profiles. Following ENO approval of the 
final list of measures to be characterized and included in the analysis, Navigant 
staff identified a set of end use/sector/segment combinations of load profiles 
such that each conservation measure and base technology has an assigned load 
profile. 

2. Present load profile mapping for ENO feedback and approval. Once 
Navigant staff mapped a load profile type to each measure, ENO reviewed the 
list of load profiles and the measures to which they map.  

3. Identify appropriate base load shapes. To maximize value for ENO, Navigant 
leveraged its existing database of end-use sectoral load profiles for this analysis.  

4. Adapt load shapes to New Orleans. Navigant include New Orleans-specific 
weather and residential sector consumption data to adapt load shapes to be 
ENO-specific. The next section describes the approach used for this step. 

5. Apply load profiles to DSMSim outputs. Navigant applied the final load shapes 
to the aggregated DSMSim outputs to deliver the 8,760 profile of conservation 
impacts required by ENO. 
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from the residential building models for the 2015 model year. To do this, Navigant 
processed the consumption data and the hourly building energy model output data to 
visually compare average daily profiles (weekday and weekend) for each month of the 
year. The team adjusted building model inputs to calibrate the total building load to the 
ENO distribution data. 

For the residential building model, Navigant used the average daily load shapes from 
the ENO residential distribution data to adjust various inputs in the building model. The 
team adjusted building model input parameters to match the on-peak and off-peak 
energy consumption shapes and to ensure that the total facility energy peaks developed 
with the building model lined up temporally with the system peaks represented within 
the distribution data. Navigant made slight adjustments to lighting, equipment, and 
heating and cooling schedules to calibrate the residential model to the ENO distribution 
data.  

Load profiles were then developed using the calibrated building models and a TMY3 
New Orleans weather file. Table D-1 and Table D-2 list the residential customer 
segment building types and end uses modeled, respectively. 

C&I Load Shapes 

The Navigant team used the commercial building models from its model library and 
simulated typical load shapes using the TMY3 New Orleans weather files. Navigant 
inputted these load shapes into the ENO potential model. Table C-1 and Table C-2 list 
the C&I customer segment building types and end uses modeled, respectively. 

 

Table C-1. Modeled Customer Segments by Sector 

Residential  Commercial and Industrial 

Multifamily  Colleges/Universities 

Single Family Healthcare 

 Industrial/Warehouses 

 Lodging 

 Office-Large 

 Office-Small 

 Schools 

 Restaurants 

 Retail - Food 

 Retail (Non-Food) 

 Other Commercial 
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Table C-2. Modeled End Uses by Sector 

Residential  Commercial & Industrial 

Total Facility (Electric) Total Facility (Electric) 

Lighting Interior (Electric) Lighting Interior (Electric) 

Lighting Exterior (Electric) Lighting Exterior (Electric) 

Plug Loads (Electric) Plug Loads (Electric) 

Cooling (Electric) Cooling (Electric) 

Heating (Electric) Heating (Electric) 

Heating/Cooling (Electric) Heating/Cooling (Electric) 

Hot Water (Electric) Fans/Ventilation (Electric) 

Other Refrigeration (Electric) 

 Hot Water (Electric) 

 Other 

 

C.2 Hourly IRP Model Inputs Development 

The Navigant team used the 8,760 loadshapes developed using the approach 
described in the previous section to convert the annual potential estimates into hourly 
potential estimates. In doing so, Navigant created program categories (Table C-3) to 
aggregate these hourly potential estimates to the program level and develop the input 
files necessary to support the IRP modeling.  Navigant performed this aggregation using 
the mapping in Table C-4, below. The table shows a many-to-one mapping between 
measures and programs because some measures belong to more than one program. 
Navigant used the verified savings breakdown by program in ENO’s PY6 Energy Smart 
EM&V report to weight the savings allocation of these measures to programs.  

Table C-3. Program Categories 

Sector Program Name Program Abbreviation 

C&I 

Commercial Behavior Com Behavior 

Large Commercial & Industrial Large C&I 

Small Commercial & Industrial Small C&I 

Res 

Consumer Products Consumer Products 

Home Performance with Energy 
Star 

HPwES 

Heating, Ventilation, Air 
Conditioning 

HVAC 

Low Income_ Multi-Family LI_MF 

Residential Behavior Res Behavior 
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School Kits School Kits 

 

Table C-4. Measure and Program Mapping for IRP Modeling Inputs 

Sector Program Measure 

C&I Com Behavior C&I | Building Benchmarking 

C&I Com Behavior C&I | Retro commissioning 

C&I Large C&I C&I | Advanced Lighting Controls 

C&I Large C&I C&I | Advanced Roof Top Unit (RTU) Controls 

C&I Large C&I C&I | Air and Water-Cooled Chillers 

C&I Large C&I C&I | Air Compressor Improvements 

C&I Large C&I 
C&I | Building Controls and Automation Systems (applicable 
to central/RTU systems) 

C&I Large C&I C&I | Combination Ovens 

C&I Large C&I C&I | Commercial Clothes Dryer 

C&I Large C&I C&I | Commercial Clothes Washer 

C&I Large C&I C&I | Commercial Fryers 

C&I Large C&I C&I | Commercial Griddles 

C&I Large C&I C&I | Commercial Steam Cookers 

C&I Large C&I C&I | Computer Power Management 

C&I Large C&I C&I | Controls Continuous Dimming 

C&I Large C&I C&I | Controls Occupancy Sensor 

C&I Large C&I C&I | Convection Ovens 

C&I Large C&I C&I | Cool Roof 

C&I Large C&I C&I | Demand Control Ventilation 

C&I Large C&I C&I | Demand Controlled Ventilation (DCV) Exhaust Hood 

C&I Large C&I C&I | Door LEDs 

C&I Large C&I C&I | Ductless Mini-Split Heat Pump 

C&I Large C&I C&I | Electric Storage Water Heater 

C&I Large C&I C&I | Electric tankless water heater 

C&I Large C&I C&I | ENERGY STAR Clothes Washers 

C&I Large C&I 
C&I | ENERGY STAR Residential-size Refrigerator in 
Commercial Buildings 

C&I Large C&I C&I | Evap Fan Controls 

C&I Large C&I C&I | Fan and pump optimization (variable frequency drive) 

C&I Large C&I C&I | Faucet Aerator 

C&I Large C&I 
C&I | General Process Improvements (Strategic Energy 
management) 

C&I Large C&I C&I | Heat Pump Water Heater 

C&I Large C&I C&I | High Efficiency Fans and energy management 
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Sector Program Measure 

C&I Large C&I C&I | Interior 4 ft LED 

C&I Large C&I C&I | Interior LED High Bay | Replacing HID 

C&I Large C&I C&I | Interior LED High Bay | Replacing T8HO HB 

C&I Large C&I C&I | LED Fixture - Interior 

C&I Large C&I C&I | LED Screw In - Interior 

C&I Large C&I C&I | LED Traffic Signals 

C&I Large C&I C&I | Low-Flow Showerheads 

C&I Large C&I C&I | Plug Load Occupancy Sensors 

C&I Large C&I C&I | Pre-rinse spray valve 

C&I Large C&I C&I | PTAC/PTHP Equipment 

C&I Large C&I C&I | Smart Thermostats 

C&I Large C&I C&I | Unitary and Split System AC/HP Equipment 

C&I Large C&I C&I | Variable Air Volume HVAC 

C&I Large C&I C&I | Water Heater Pipe Insulation 

C&I Large C&I C&I | Window Film 

C&I Large C&I C&I | Zero Energy Doors 

C&I Small C&I C&I | Advanced Lighting Controls 

C&I Small C&I C&I | Advanced Power Strips 

C&I Small C&I C&I | Advanced Roof Top Unit (RTU) Controls 

C&I Small C&I 
C&I | Building Controls and Automation Systems (applicable 
to central/RTU systems) 

C&I Small C&I C&I | Combination Ovens 

C&I Small C&I C&I | Commercial AC and HP Tune Up 

C&I Small C&I C&I | Commercial Clothes Dryer 

C&I Small C&I C&I | Commercial Clothes Washer 

C&I Small C&I C&I | Commercial Fryers 

C&I Small C&I C&I | Commercial Griddles 

C&I Small C&I C&I | Commercial Steam Cookers 

C&I Small C&I C&I | Computer Power Management 

C&I Small C&I C&I | Controls Continuous Dimming 

C&I Small C&I C&I | Controls Occupancy Sensor 

C&I Small C&I C&I | Convection Ovens 

C&I Small C&I C&I | Cool Roof 

C&I Small C&I C&I | Demand Control Ventilation 

C&I Small C&I C&I | Demand Controlled Ventilation (DCV) Exhaust Hood 

C&I Small C&I C&I | Door Heater Controls 

C&I Small C&I C&I | Door LEDs 

C&I Small C&I C&I | Ductless Mini-Split HP 

C&I Small C&I C&I | Electric Storage Water Heater 
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Sector Program Measure 

C&I Small C&I C&I | Electric tankless water heater 

C&I Small C&I 
C&I | Electronically Commutated Motors (ECMs) for 
Refrigeration and HVAC Applications 

C&I Small C&I C&I | ENERGY STAR Clothes Washers 

C&I Small C&I 
C&I | ENERGY STAR Residential-size Refrigerator in 
Commercial Buildings 

C&I Small C&I C&I | Evap Fan Controls 

C&I Small C&I C&I | Fan and pump optimization (variable frequency drive) 

C&I Small C&I C&I | Faucet Aerator 

C&I Small C&I C&I | Heat Pump Water Heater 

C&I Small C&I C&I | Interior 4 ft LED 

C&I Small C&I C&I | Interior LED High Bay | Replacing HID 

C&I Small C&I C&I | Interior LED High Bay | Replacing T8HO HB 

C&I Small C&I C&I | LED Fixture - Interior 

C&I Small C&I C&I | LED Screw In - Interior 

C&I Small C&I C&I | Low-Flow Showerheads 

C&I Small C&I C&I | Plug Load Occupancy Sensors 

C&I Small C&I 
C&I | Package terminal air conditioner/Package terminal 
heat pump Equipment 

C&I Small C&I C&I | Refrigeration electronically commutated motor 

C&I Small C&I C&I | Smart Thermostats 

C&I Small C&I C&I | Solid Door commercial refrigerator 

C&I Small C&I C&I | Strip Curtain 

C&I Small C&I C&I | Variable Air Volume HVAC 

C&I Small C&I C&I | Vend Machine Controls 

C&I Small C&I C&I | Water Heater Pipe Insulation 

C&I Small C&I C&I | Window Film 

C&I Small C&I C&I | Zero Energy Doors 

Res Consumer Products Res | Dehumidifiers 

Res Consumer Products Res | Dryers 

Res Consumer Products Res | ENERGY STAR Directional LEDs 

Res Consumer Products Res | Omni-Directional LEDs 

Res Consumer Products Res | Outdoor LED Light Bulb 

Res Consumer Products Res | Pool Pumps 

Res Consumer Products Res | Refrigeration 

Res Consumer Products Res | Remove Second Refrigerator 

Res Consumer Products Res | Window AC 

Res HPwES 
Res | Advanced Networked Lighting Controls with 
Directional LEDs 
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Sector Program Measure 

Res HPwES 
Res | Advanced Networked Lighting Controls with Omni-
Directional LEDs 

Res HPwES Res | Advanced Power Strips 

Res HPwES Res | Air Infiltration 

Res HPwES Res | Attic Knee Wall Insulation 

Res HPwES Res | Ceiling Insulation 

Res HPwES Res | Central AC Tune-Up 

Res HPwES Res | Duct Sealing 

Res HPwES Res | ENERGY STAR Directional LEDs 

Res HPwES Res | Faucet Aerators 

Res HPwES Res | Furnace Filter Whistle 

Res HPwES Res | High Efficiency Windows 

Res HPwES Res | Low-Flow Showerheads 

Res HPwES Res | Omni-Directional LEDs 

Res HPwES Res | Outdoor Dusk-Til-Dawn LED Light Bulb 

Res HPwES Res | Outdoor LED Light Bulb 

Res HPwES Res | Pipe Insulation 

Res HPwES Res | Smart Thermostats 

Res HPwES Res | Thermostatic shower valve 

Res HPwES Res | Wall Insulation 

Res HPwES Res | Window Film 

Res HVAC Res | Air Source Heat Pump 

Res HVAC Res | Central AC Tune-Up 

Res HVAC Res | Central Air Conditioner 

Res HVAC Res | Duct Sealing 

Res HVAC Res | Ductless Heat Pump 

Res LI_MF Res | Air Infiltration 

Res LI_MF Res | Attic Knee Wall Insulation 

Res LI_MF Res | Ceiling Insulation 

Res LI_MF Res | Central AC Tune-Up 

Res LI_MF Res | Duct Sealing 

Res LI_MF Res | ENERGY STAR Directional LEDs 

Res LI_MF Res | Faucet Aerators 

Res LI_MF Res | Furnace Filter Whistle 

Res LI_MF Res | High Efficiency Windows 

Res LI_MF Res | Low-Flow Showerheads 

Res LI_MF Res | Omni-Directional LEDs 

Res LI_MF Res | Outdoor Dusk-Til-Dawn LED Light Bulb 

Res LI_MF Res | Outdoor LED Light Bulb 
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Appendix D. Achievable Potential Modeling Methodology Details 

D.1 Calculating Achievable Potential 

This section demonstrates Navigant’s approach to calculating achievable potential, 
which is fundamentally more complex than calculating technical or economic potential.  

 

The critical first step in the process to accurately estimate achievable potential is to 
simulate market adoption of energy efficient measures. The team’s approach to 
simulating the adoption of energy efficient technologies for purposes of calculating 
achievable potential can be broken down into the following two strata:  

1. Calculation of the dynamic approach to equilibrium market share 

2. Calculation of the equilibrium market share  

D.2 Calculation of Dynamic Equilibrium Market Share  

The equilibrium market share can be thought of as the percentage of individuals 
choosing to purchase a technology, provided those individuals are fully aware of the 
technology and its relative merits (e.g., the energy- and cost-saving features of the 
technology). For energy efficient technologies, a key differentiating factor between the 
base technology and the efficient technology is the energy and cost savings associated 
with the efficient technology. That additional efficiency often comes at a premium in 
initial cost. Thus, in efficiency potential studies, equilibrium market share is often 
calculated as a function of the payback time of the efficient technology relative to the 
inefficient technology. While such approaches have limitations, they are nonetheless 
directionally reasonable and simple enough to permit estimation of market share for the 
dozens or even hundreds of technologies that are often considered in potential studies.  

Navigant uses equilibrium payback acceptance curves that were developed using 
primary research conducted by Navigant in the Midwest US in 2012.78 To develop these 
curves, Navigant conducted surveys of 400 residential, 400 commercial, and 150 
industrial customers. These surveys presented decision makers with numerous choices 
between technologies with low upfront costs but high annual energy costs and 
measures with higher upfront costs but lower annual energy costs. Navigant conducted 
statistical analysis to develop the set of curves shown in Figure D-1, which were 
leveraged in this study. Though ENO-specific data is not currently available to estimate 
these curves, Navigant considers that the nature of the decision-making process is such 

                                            
78 A detailed discussion of the methodology and findings of this research is contained in the Demand Side 
Resource Potential Study, prepared for Kansas City Power and Light, August 2013.  
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that the data developed using these surveyed customers represents the best data 
available for this study at this time. 

 

Figure D-1. Payback Acceptance Curves 

 
Source: Navigant, 2015 

Because the payback time of a technology can change over time, as technology costs 
and/or energy costs change over time, the equilibrium market share can also change 
over time. The equilibrium market share is, thus, recalculated for every time-step within 
the market simulation to ensure the dynamics of technology adoption considers this 
effect. As such, the term equilibrium market share is a bit of an oversimplification and a 
misnomer, as it can itself change over time and is, therefore, never truly in equilibrium. It 
is used nonetheless to facilitate understanding of the approach.  

D.3 Calculation of the Approach to Equilibrium Market Share  

The team used two approaches to calculate the approach to equilibrium market share 
(i.e., how quickly a technology reaches final market saturation): one for new 
technologies or those being modeled as a retrofit (a.k.a. discretionary) measures, and 
one for technologies simulated as replace-on-burnout (ROB, a.k.a. lost opportunity) 
measures.79 A high level overview of each approach is provided in the following 
sections.  

                                            
79 Each of these approaches can be better understood by visiting Navigant’s technology diffusion 
simulator, available at: http://forio.com/simulate/navigantsimulations/technology-diffusion-simulation.  
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Retrofit/New Technology Adoption Approach 

Retrofit and new technologies employ an enhanced version of the classic Bass diffusion 
model80,81 to simulate the S-shaped approach to equilibrium that is commonly observed 
for technology adoption. Figure E-2 provides a stock/flow diagram illustrating the causal 
influences underlying the Bass model. In this model, achievable potential flows to 
adopters through two primary mechanisms: adoption from external influences such as 
program marketing/advertising, and adoption from internal influences including word of 
mouth. The fraction of the population willing to adopt is estimated using the payback 
acceptance curves illustrated in Figure D-1. 

 

The marketing effectiveness and external influence parameters for this diffusion model 
are typically estimated upon the results of case studies where these parameters were 
estimated for dozens of technologies.82 Additionally, the calibration process permits 
adjusting these parameters as warranted (e.g., to better align with historic adoption 
patterns within the ENO market). Recognition of the positive or self-reinforcing feedback 
generated by the word of mouth mechanism is evidenced by increasing discussion of 
concepts like social marketing and the term viral, which has been popularized and 
strengthened by social networking sites such as Facebook and YouTube. However, the 
underlying positive feedback associated with this mechanism has always been part of 
the Bass diffusion model of product adoption since its inception in 1969.  

 

                                            
80 Bass, Frank (1969). "A new product growth model for consumer durables." Management Science 15 
(5): p215–227. 
81 See Sterman, John D. Business Dynamics: Systems Thinking and Modeling for a Complex World. Irwin 
McGraw-Hill. 2000. p. 332. 
82 See Mahajan, V., Muller, E., and Wind, Y. (2000). New Product Diffusion Models. Springer. Chapter 12 
for estimation of the Bass diffusion parameters for dozens of technologies. This model uses the median 
value of 0.365 for the word of mouth strength in the base case. The Marketing Effectiveness parameter 
was assumed to be 0.04, representing a somewhat aggressive value that exceeds the most likely value of 
0.021 (75th percentile value is 0.055) per Mahajan 2000.  
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Figure D-2. Stock/Flow Diagram of Diffusion Model for New Products and 
Retrofits 

 
Source: Navigant, 2015 

ROB Technology Adoption Approach 

The dynamics of adoption for ROB technologies are somewhat more complicated than 
for new/retrofit technologies because it requires simulating the turnover of long-lived 
technology stocks. To account for this, the DSMSim model tracks the stock of all 
technologies, both base and efficient, and explicitly calculates technology retirements 
and additions consistent with the lifetime of the technologies. Such an approach 
ensures that technology churn is considered in the estimation of achievable potential, as 
only a fraction of the total stock of technologies are replaced each year, which affects 
how quickly technologies can be replaced. A model that endogenously generates 
growth in the familiarity of a technology, analogous to the Bass approach described 
above, is overlaid on the stock tracking model to capture the dynamics associated with 
the diffusion of technology familiarity. A simplified version of the model employed in 
DSMSim is illustrated graphically in Figure D-3. 

 



 DSM Potential Study 

 

Confidential and Proprietary         Page D-5 
©2018 Navigant Consulting, Inc.         

Figure D-3. Stock/Flow Diagram of Diffusion Model for ROB Measures 

 
Source: Navigant, 2015 
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Appendix E. Interactive Effects of Efficiency Stacking 

The report’s results assume that all measures are implemented in isolation from one 
another and that the measures do not include adjustments for interactive effects from 
efficiency stacking. Interactive effects from efficiency stacking are different from 
cross end-use interactive effects (e.g., efficient lighting affects heating/cooling loads), 
which are present regardless of stacking assumptions and are included in the 
reported savings estimates. This appendix describes the challenges related to 
accurately determining the effects of efficiency stacking, and why Navigant has 
modeled savings as though measures are implemented independently from one 
another. 

E.1 Background on Efficiency Stacking 

When a home or business installs two or more measures that affect the same end-
use energy consumption in the same building, the total achievable savings is less 
than the sum of the savings from those measures independently. For example, in 
isolation, the installation of light-emitting diode (LED) lighting might save 40% of 
electric consumption relative to baseline linear fluorescent fixtures, while occupancy 
sensors might save 25% of electric consumption relative to fixtures without 
occupancy sensors. However, if both LED fixtures and occupancy sensors are 
installed in the same facility, the savings from the LED lighting decrease due to the 
reduced lighting operating hours caused by the occupancy sensors. 

Navigant generalizes this concept by referring to measures that convert energy as 
engines (boilers, light bulbs, motors, etc.) and measures that affect the amount of 
energy an engine must convert as drivers (insulation, thermostats, lighting controls, 
etc.). Any time an engine and driver are implemented in the same building, the 
expectation is savings from the engine measure will decrease.83 

Figure E-1 provides an illustration of three different efficiency stacking approaches. 
The modeled approach assumes no overlap in measure implementation and no 
efficiency stacking, which leads to an upper bound on savings potential. The 
opposite of the modeled approach is to assume all measures are stacked wherever 
possible, which provides a lower bound on savings. Lastly, there is the real-world 
approach where some measures are implemented in isolation and others are 
stacked. However, the data is simply not available to accurately estimate the savings 
from the real-world approach. 

 

                                            
83 In practice, it does not matter whether one assumes the engine’s savings decrease or the driver’s 
savings decrease, as the final savings result is the same. In this discussion, Navigant chose to always 
reduce the savings from the engine measures, while holding the savings from the driver measures 
fixed. 
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Figure E-1. Venn Diagrams for Various Efficiency Stacking Situations 

Upper Bound (Modeled) 

Savings are independent 

Real World 

Uncertain mix of 
independent and stacked 

savings 

Lower Bound 

Savings are stacked 
wherever possible 

 

 
Source: Navigant 

The area of the colored circle represents the number of buildings with a given 
savings opportunity. Overlapping circles indicate a building has implemented both 
measures. 

E.2 Illustrative Calculation of Savings after Efficiency Stacking 

For a simplistic scenario looking at only two measures it is possible to determine the 
stacked savings from the lower bound approach, which assumes efficiencies are 
stacked wherever possible. To find the LED lighting savings relative to the baseline 
after stacking: 

1. Find the complement of the occupancy sensor savings percentage. 

Occupancy Sensor Savings Complement = 100% - Occupancy Sensor Savings 

Occupancy Sensor Savings Complement = 100% - 25% = 75% 

2. Reduce the LED lighting unstacked savings by the complement of the 
occupancy sensor savings. 

Stacked LED Lighting Savings = Unstacked LED Lighting Savings x Occupancy 
Sensor 

Savings Complement Stacked LED Lighting Savings = 40% x 75% = 30% 

3. Find the greatest percentage of buildings where LED lighting and 
occupancy sensor stacking is possible. 

% of Buildings with Stacking = Buildings with Occupancy Sensors / Buildings with 
LED lighting x 100% 

% of Buildings with Stacking = 145,300 / 720,200 x 100% = 20.2% 
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4. Calculate the LED lighting weighted average savings across all 
buildings with occupancy sensors. 

Weighted LED Lighting Savings = Stacked LED Lighting Savings x % of Buildings 
with Stacking + Unstacked LED Lighting Savings x (100% - % of Buildings with 

Stacking) 

Weighted LED Lighting Savings = 30% x 20.2% + 40% x (100% - 20.2%) = 38% 

 

Table E-1 summarizes the example for the LED lighting and occupancy sensors 
before and after stacking. As expected, when treated independently the combined 
savings from the measures exceeds the combined savings after stacking. 

 

Table E-1. Comparison of Savings Before and After Stacking 

 LED Lighting Occupancy 
Sensors 

Applicable Buildings 720,200 145,300 

Savings Treated Independently (No Stacking) 

Savings Relative to Baseline (%) 40% 25% 

Savings Treated Interactively (Stacking) 

Savings Relative to Baseline (%) 38% 25% 
Source: Navigant analysis 

E.3 Impetus for Treating Measure Savings Independently 

Although it is possible to find the lower bound on savings with just one driver and 
one engine measure, the process becomes intractable when multiple drivers and 
engines can be installed in the same facility. Table E-2 lists all the engine and driver 
measures included in this study that could have interactive effects within the 
commercial lighting end use, which is just one of many end uses across multiple 
sectors where stacking could occur.  

 





BEFORE THE 

COUNCIL OF THE CITY OF NEW ORLEANS  

EX PARTE:  IN RE: 2018 TRIENNIAL 
INTEGRATED RESOURCE PLAN OF 
ENTERGY NEW ORLEANS, INC.  
 
 

 

) 
) 
) 
) DOCKET NO. UD-17-03 

 
 
 
 
 
 
 

APPENDIX E 
 
 
 
 

Study of Potential for Energy Savings in New Orleans  
prepared by  

Optimal Energy 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

JULY 2019 





Study of Potential for Electric Energy Savings New Orleans, Louisiana 
 

 Optimal Energy, Inc. 

Contents 

EXECUTIVE SUMMARY  ........................................................................................................... 1 
Study Context and objectives ......................................................................................................................1 
Summary of Results.....................................................................................................................................1 

INTRODUCTI ON  ...................................................................................................................... 12 
Study Overview and scope ........................................................................................................................ 12 
Summary of study process and timeline .................................................................................................... 12 
Definition of Scenarios .............................................................................................................................. 12 

ENERGY EFFICIENCY ............................................................................................................. 14 
Summary of Approach & Major Assumptions .......................................................................................... 14 
Methodology Overview ............................................................................................................................. 14 
Results ....................................................................................................................................................... 19 
Benchmarking the Results ......................................................................................................................... 34 
Other Benefits of Efficiency ...................................................................................................................... 36 

DEMAND RESPONSE  ............................................................................................................. 41 
Summary of Approach & Major Assumptions .......................................................................................... 41 
Methodology .............................................................................................................................................. 41 
Measure Charaterizations .......................................................................................................................... 43 
Results ....................................................................................................................................................... 49 

COMBINED RESULTS  ............................................................................................................. 56 

RATE DESIGN  ........................................................................................................................... 57 
Summary of Approach & Major Assumptions .......................................................................................... 57 
Methodology .............................................................................................................................................. 59 
Results ....................................................................................................................................................... 60 

METHODOLOGY DETAILS  .................................................................................................. 63 
Overview ................................................................................................................................................... 63 
Energy Forecasts........................................................................................................................................ 65 
Measure Characterization .......................................................................................................................... 65 
Top-Down Methodology ........................................................................................................................... 67 
Cost-Effectiveness Analysis ...................................................................................................................... 69 
Avoided Energy Supply Costs ................................................................................................................... 70 
Energy Retail Rates ................................................................................................................................... 71 
Electric Load Shapes ................................................................................................................................. 72 
Economic Potential Analysis ..................................................................................................................... 72 
Program Potential Scenario ....................................................................................................................... 73 

WORKS CITED  .......................................................................................................................... 75 

APPENDIX A: DELP HI PROCESS ......................................................................................... 78 

APPENDIX B: SALES DI SSAGGREGTION  ........................................................................ 85 

APPENDIX C: LOADSHAP ES ................................................................................................ 87 

APPENDIX D: MEASURE CHARACTERIZATIONS  ........................................................ 88 

 







Study of Potential for Electric Energy Savings New Orleans, Louisiana 
 

 Optimal Energy, Inc. 

Figure 21 | Residential Adoption Curves ....................................................................................................... 79 
Figure 22 | Delphi Panel C&I Responses ...................................................................................................... 80 







Study of Potential for Electric Energy Savings New Orleans, Louisiana 
 

Optimal Energy, Inc.  3 

Table 1 | Cumulative Energy Efficiency Potential as Percent of Sales Forecast 

Year Scenario Residential 
Savings  

Low Income 
Savings C&I Savings Total 

2027 

Economic  49% 49% 43% 45% 

Max 
Achievable  27% 27% 25% 25% 

Program  9% 27% 18% 18% 

2037 

Economic  49% 49% 45% 46% 

Max 
Achievable  33% 33% 29% 30% 

Program  9% 33% 21% 21% 

 

Table 2 | Incremental Annual Savings by Year as Percent of Sales Forecast 

 Economic Potential Max Achievable Potential Program Potential 
Year Total Res C&I Total Res C&I Total Res C&I 
2018 5.7% 7.5% 4.6% 0.7% 0.7% 0.6% 0.5% 0.5% 0.5% 
2019 5.5% 7.3% 4.4% 1.3% 1.4% 1.2% 1.0% 1.0% 0.9% 
2020 5.2% 6.7% 4.4% 2.0% 2.0% 1.9% 1.4% 1.4% 1.4% 
2021 4.4% 4.6% 4.3% 2.6% 2.5% 2.7% 1.9% 1.7% 2.0% 
2022 4.2% 4.3% 4.2% 2.8% 2.7% 2.8% 2.0% 1.8% 2.1% 
2023 4.4% 4.5% 4.3% 3.0% 3.1% 3.0% 2.2% 2.1% 2.2% 
2024 4.5% 4.7% 4.4% 3.1% 3.3% 3.0% 2.3% 2.3% 2.3% 
2025 4.5% 4.6% 4.4% 3.2% 3.5% 3.1% 2.3% 2.4% 2.3% 
2026 4.6% 4.7% 4.5% 3.3% 3.7% 3.1% 2.4% 2.5% 2.3% 
2027 4.7% 5.0% 4.5% 3.4% 3.8% 3.1% 2.4% 2.6% 2.3% 
2028 2.7% 2.5% 2.8% 1.3% 1.7% 1.1% 0.9% 1.2% 0.8% 
2029 3.0% 2.8% 3.1% 1.6% 1.9% 1.5% 1.2% 1.3% 1.1% 
2030 3.0% 2.9% 3.1% 1.9% 2.0% 1.8% 1.4% 1.4% 1.4% 
2031 3.3% 3.0% 3.6% 2.3% 2.2% 2.4% 1.7% 1.5% 1.8% 
2032 3.4% 3.0% 3.6% 2.3% 2.2% 2.4% 1.7% 1.5% 1.8% 
2033 3.6% 3.1% 3.9% 2.5% 2.2% 2.6% 1.8% 1.6% 2.0% 
2034 3.6% 3.1% 3.9% 2.5% 2.2% 2.6% 1.8% 1.6% 2.0% 
2035 3.6% 3.1% 3.9% 2.5% 2.2% 2.6% 1.8% 1.6% 2.0% 
2036 3.7% 3.4% 3.9% 2.6% 2.4% 2.6% 1.9% 1.7% 2.0% 
2037 3.7% 3.4% 3.9% 2.6% 2.4% 2.6% 1.9% 1.7% 2.0% 
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Figure 1 shows the historic and forecasted sales of electric energy. As seen, the forecast is 
expected to be relatively flat over the next 20 years.1 Total sales could be reduced significantly, 
however, through energy efficiency .  

Figure 1 | Electric Energy Savings Relative to Sales Forecast 

 
 

Table 3 shows the peak demand reduction in 2027 and 2037 for the different potential  
scenarios. These represent the savings associated with efficiency programs only. Savings from 
demand response programs are discussed separately below. In contrast to the energy savings 
estimates, these are given in megawatts (MW) instead of percent of total load. This allows for an 
easier comparison to traditional generation assets, such as the recently approved 150 MW gas 
turbine plant.  

Figure 2 shows the historic and forecasted sales of electric peak demand. The other lines show 
the reduction in peak dem and from each scenario. This graph only shows peak demand reduction 
from efficiency. Demand response impacts are discussed separately in the next section.  

 

                                                   
1 The scale for the y-axis of this figure is omitted to avoid disclosing data considered by ENO as Highly Sensitive 

Protected Material (HSPM). 
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Table 3 | Cumulative Demand Savings Potential by Sector and Scenario (MW) 

Year Scenario Residential 
Savings  

LI 
Savings 

C&I 
Savings Total 

2027 

Economic 
Potential 137 133 260 530 

Max 
Achievable 
Potential 

73 71 150 294 

Program 
Potential 17 71 106 194 

2037 

Economic 
Potential 137 134 286 557 

Max 
Achievable 
Potential 

89 86 186 361 

Program 
Potential 24 86 133 243 

 

Figure 2 | Electric Peak Demand Savings From Efficiency Relative to Sales Forecast 

 
The next table shows the Total Resource Cost Effectiveness Test results for  each scenario. The 

costs and benefits below represent the net present value of running 20 years of programs. As seen, 
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Table 10 | Cumulative Peak Demand Reduction from EE, DR, and Rate Design 

Year Peak Reduction 
(MW) Year Peak Reduction 

(MW) 
2018 67 2028 297 
2019 83 2029 305 
2020 104 2030 313 
2021 129 2031 321 
2022 154 2032 329 
2023 181 2033 335 
2024 209 2034 340 
2025 236 2035 343 
2026 262 2036 347 
2027 288 2037 350 









https://www.eia.gov/consumption/commercial/reports.php
https://www.eia.gov/consumption/residential/
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Figure 7 | Electric Energy Savings Relative to Sales Forecast 

 
The table below gives the specific figures. There is economic potential of 49% in the residential 

sector, and 45% in the C&I sector. This drops of to 22% and 21% in the program potential scenario.  

Table 11 | Cumulative Energy Savings As Percent of Sales by Sector and Scenario (MWh) 

Year Scenario Residential Savings  Low Income Savings  C&I Savings  Total 

2027 

Economic Potential 49% 49% 43% 45% 

Max Achievable Potential 27% 27% 25% 25% 

Program Potential 9% 27% 18% 18% 

2037 

Economic Potential 49% 49% 45% 46% 

Max Achievable Potential 33% 33% 29% 30% 

Program Potential 9% 33% 21% 21% 

 

Note that the above values represent cumulative savings. Due to many measures having a 
useful life of less than 20 years, a cumulative savings value of, for example, 20% in year 20 does 
not mean that incremental annual savings wi ll be 1% in each year (i.e., 20% / 20 years). Our 
modeling tool provides the incremental savings in each year, from which we calculate the average 
incremental annual savings for the first and second 10 years show in the table below. 
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Table 12 | Average Incremental Annual Savings 

Scenario 2018-2027 2028-2037 

Economic 4.8% 3.4% 

Max Achievable 2.5% 2.2% 

Program 1.8% 1.6% 

The average savings above still masks some granularity, for example in the early years while 
the program is ramping up. The table below shows the incremental annual savings for every year 
of the analysis period. 

Table 33 | Incremental Annual Savings by Year as Percent of Sales 

 Economic Potential Max Achievable Potential Program Potential 
Year Total Res C&I Total Res C&I Total Res C&I 
2018 5.7% 7.5% 4.6% 0.7% 0.7% 0.6% 0.5% 0.5% 0.5% 
2019 5.5% 7.3% 4.4% 1.3% 1.4% 1.2% 1.0% 1.0% 0.9% 
2020 5.2% 6.7% 4.4% 2.0% 2.0% 1.9% 1.4% 1.4% 1.4% 
2021 4.4% 4.6% 4.3% 2.6% 2.5% 2.7% 1.9% 1.7% 2.0% 
2022 4.2% 4.3% 4.2% 2.8% 2.7% 2.8% 2.0% 1.8% 2.1% 
2023 4.4% 4.5% 4.3% 3.0% 3.1% 3.0% 2.2% 2.1% 2.2% 
2024 4.5% 4.7% 4.4% 3.1% 3.3% 3.0% 2.3% 2.3% 2.3% 
2025 4.5% 4.6% 4.4% 3.2% 3.5% 3.1% 2.3% 2.4% 2.3% 
2026 4.6% 4.7% 4.5% 3.3% 3.7% 3.1% 2.4% 2.5% 2.3% 
2027 4.7% 5.0% 4.5% 3.4% 3.8% 3.1% 2.4% 2.6% 2.3% 
2028 2.7% 2.5% 2.8% 1.3% 1.7% 1.1% 0.9% 1.2% 0.8% 
2029 3.0% 2.8% 3.1% 1.6% 1.9% 1.5% 1.2% 1.3% 1.1% 
2030 3.0% 2.9% 3.1% 1.9% 2.0% 1.8% 1.4% 1.4% 1.4% 
2031 3.3% 3.0% 3.6% 2.3% 2.2% 2.4% 1.7% 1.5% 1.8% 
2032 3.4% 3.0% 3.6% 2.3% 2.2% 2.4% 1.7% 1.5% 1.8% 

Peak demand reduction for each scenario in 2027 and 2037 are reported in megawatts, rather 
than percent of forecast peak load, in order to make it more easily comparable to power 
generation that may be avoided through efficie ncy. See Table 14. 
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Table 14 | Cumulative Demand Savings Potential by Sector and Scenario (MW) 

Year Scenario Residential 
Savings  

LI 
Savings 

C&I 
Savings Total 

2027 

Economic 
Potential 137 133 260 530 

Max 
Achievable 
Potential 

73 71 150 294 

Program 
Potential 17 71 106 194 

2037 

Economic 
Potential 137 134 286 557 

Max 
Achievable 
Potential 

89 86 186 361 

Program 
Potential 24 86 133 243 

 

Figure 8 shows the demand under each scenario compared to the baseline peak demand 
forecast. As seen, similar to the chart for energy, peak demand quickly starts to diverge from the 
forecast. Note that this figure includes peak demand reduction from efficiency only. Demand 
response programs will provide additional savings and are discussed fully below.  

Figure 9 shows the cumulative avoided CO 2 emissions achieved through the efficiency 
programs. By the end of the study horizon, the program potential scenario would avoid almost 
800 thousand metric tons of CO2, the equivalent to the emissions from over 160,000 cars. This 
represents a reduction of emissions of over 26% compared to the baseline forecast. 
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Figure 8 | Electric Peak Demand Savings From Efficiency Relative to Sales Forecast 

 

Figure 9 | Cumulative Avoided CO2 Emissions (Thousands of Metric Tons) 

 
The next table shows the Total Resource Cost Effectiveness Test results in each scenario. The 

costs and benefits below represent the net present value of running 20 years of programs. As seen, 
while the scenarios incur significant costs (i.e., utility admi nistrative  costs, incentive costs, and 
customer contributions), there societal benefits are 2-4 times larger. 
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 Residential Non Low-Income 

Figure 10 | Residential Electric Energy Savings by End Use (2037) 

 
 

Table 19 | Residential Electric Energy Top Saving Measures (2037) 

Measure Name Percent of Total Savings 

Low Flow Showerhead 14.2% 

Conservation Voltage Reduction 8.0% 

Duct Sealing 7.0% 

Ductless Mini-split Heat Pump 5.5% 

Faucet Aerator 4.9% 
Quality Install Air Source Heat 
Pump 4.1% 

Air Source Heat Pump 3.5% 

Learning Thermostat 3.5% 

Desktop Computer 2.9% 

Fridge and Freezer Removal 2.9% 

SubTotal 56.5% 
 

Cooling

Water Heating

Space Heating

Appliance

ElecTotal

Plug Load

Indoor Lighting
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Figure 11 | Residential Electric Demand Savings by End Use (2037) 

  

 

Table 20 | Residential Electric Demand Top Saving Measures ( 2037) 

Measure Name Cumulative MW 

Duct Sealing, Electric Heat            1.56  

Duct Sealing, Gas Heat            1.56  
Learning Thermostat, Gas Heat            1.48  

Learning Thermostat, Electric Heat            1.48  
Central AC            1.44  

Energy Star Ceiling Fan            1.37  
Energy Star Room AC                1.33  

Ductless Mini-Split HP                       1.30  
Quality Install ASHP                       1.20  

Tier 2 Power Strip                       0.97  
SubTotal                     13.68  
Total                     24  

 

  

Cooling

Plug Load

Appliance

ElecTotal
Indoor Lighting Water Heating
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Residential Low-Income 

Figure 12 | LI Residential Electric Energy Savings by End Use (2037) 

 

 
 

Table 21 | LI Residential Electric Energy Top Saving Measures (2037) 

Measure Name Percent of Total Savings 

Air Source Heat Pump 9.6% 

Ductless Mini-split Heat Pump 7.3% 

Low Flow Showerhead 6.6% 
Quality Install Air Source Heat 
Pump 5.9% 

Learning Thermostat 5.8% 

Attic Insulation 4.1% 

Central AC 3.8% 

Duct Sealing 3.8% 

ES Ceiling Fan 3.8% 

Conservation Voltage Reduction 3.8% 

SubTotal 54.5% 
 

Cooling

Space Heating

Water Heating

Plug Load

ElecTotal

Appliance
Indoor Lighting

Exterior Lighting
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Figure 13 | LI Residential Electric Demand Savings by End Use (2037) 

 

 

Table 22 | LI Residential Electric Demand Top Saving Measures (2037) 

Measure Name Cumulative 
MW 

Air Source Heat Pump 7.43 

Learning Thermostat, Elec Heat 7.16 
Learning Thermostat, Gas Heat 7.16 
Central AC 6.97 
ES Ceiling Fan 6.65 
Quality Install Air Source Heat Pump 5.20 
Ductless Mini Split Heat Pump 5.09 
Quality Install Central AC 3.33 
Efficient Windows 3.32 
Window Attachments 2.78 
SubTotal 55.08 
Total 86.36 

Cooling
Plug Load

Appliance

ElecTotal Indoor LightingWater Heating
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Commercial and Industrial 

Figure 14 | C&I Electric Energy Savings by End Use (2037) 

 

 

 

Table 234 | C&I Electric Energy Top Saving Measures (2037) 

Measure Name Percent of Total Savings 

Retrocommissioning/Calibrate Sensors - Elec Heat 10.5% 

Com LED Tube Replacement Lamps 8.9% 

Interior Lighting Controls 7.9% 

Compressed Air 6.9% 

Industrial Process 5.8% 

VSD, HVAC Fan 5.0% 

Conservation Voltage Reduction 4.6% 

Heat Pump Tune Up 4.5% 

Refrigeration Retrofit 3.9% 

High Efficiency Heat Pump 3.6% 

SubTotal 61.5% 
 

 

Cooling

Indoor Lighting

ElecTotal

Industrial 
Process

Refrigeration

Ventilation
Other
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Plug Load Water Heating Cooking

Exterior Lighting
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Figure 15 | C&I Electric Demand Savings by End Use (2037) 

 

 

 

Table 24 | C&I Electric Demand Top Saving Measures (2037) 

Measure Name Cumulative 
MW 

Com LED Tube Replacement Lamps 13 

HP Tune Up 13 
Int Lighting Controls 12 
Mini Split Ductless HP-Cool 10 
High Efficiency AC 9 
Compressed Air 9 
High Efficiency HP 8 
Industrial Process 8 
Retrocommissioning/Calibrate Sensors - Electric 
Heat 6 

Cool Roof 4 
SubTotal 92 
Total 133 
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are highly uncertain, and the past efforts to quantify the benefits have found a range of from less 
than $10 to $50 per square foot over 20 years. Since the energy savings over 20 years for a typical 
LEED-certified building are about $10 per square foot, even the low range of this estimate would 
mean that health and productivity benefits equal the energy saving benefits of green buildin gs.14 

 

                                                   
14 Kats, Greg. Greening Our Built World. 



https://www.ferc.gov/industries/electric/indus-act/demand-response/dr-potential.asp
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Because of this limited data for the large customer ADR, and it s dependence on availability 
of AMI , we opted to collapse these two categories (i.e., DLC and ADR) into a single load control 
measure. We anticipate that initially the load control would make use of DLC technologies, but 
as the technologies continue evolve and AMI becomes available that the program would likely 
transition to next generation ADR in those applications where it is more cost effective than 
traditional DLC. We would anticipate that the cost per kW would likely remain the same, but that 
the reductions per customer would increase. Because there is significant uncertainty in projecting 
this results into future years, we elected to make a conservative assumption of holding per -
customer savings and costs constant for the study period.  

We propose two large customer DR program bundles: 1) a standard offer  that would be 
available initially to about half of the commercial, industrial, and government load, with modest 
participation increases during the study period, and 2) the  standard offer combined with a direct 
load control offering that would initially be available to about 20% of the load, increasing to 40% 
of load by the end of the study period as the program transitions from DLC to next generation 
ADR system that can control a larger range of loads. In the second scenario we assume that the 
SOP and DLC/ADR programs are complementary and additive.   

As noted above, ENO does not have a history of DR programs for the majority of their C&I 
customers, which means that it will take several years of marketing and customer experience to 
build particip ation in the program. As a result, we project a relatively modest trajectory of 
increasing program participation. In addition, the ENO commercial base has a higher share of 
hospitality customers than we see in most customer bases. The large national chains are likely to 
participate in DR programs, but we might anticipate that locally -owned customers would be less 
likely to participate in DR programs because they have limited familiarity with DR programs and 
concerned about customer comfort in a hot and humi d climate, and therefore less willing to 
participate in any program that might interrupt cooling  and negatively affect customer comfort . 
For both of these reasons we feel that a lower ultimate participation of the large customer  DR 
program is reasonable. 

We estimate that the non-residential customers account for about half of the peak for the study 
period, as reflected in data from 2017. 

Table 32 | Large Customer Program Assumptions 

Program Measure Savings per 
Customer (kW) 

Spending per 
kW Saved 

Standard Offer Program (SOP)1 5.1 $37.26 
Large Customer Direct Load Control (DLC)2 1.7 $33.50 

Notes: 1) Assumes an average 10% reduction for participating customers; 2) assumes an average 3% reduction 
for participating custom  

RESULTS 

This section presents results including total costs, peak demand savings, and cost-
effectiveness for the demand response programs evaluated. We present findings from two 
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Table 376 | Net Costs and Benefits of DR Potential in Scenarios One and Two 

Program 
Scenario One Scenario Two 

Costs  
(Million$) 

Benefits 
(Million$) BCR Costs  

(Million$) 
Benefits 

(Million$) BCR 

Residential DLC and ADR $14.0 $19.8 1.4 $18.3 $25.2 1.4 
Residential pricing $8.4 $16.4 2.0 $9.4 $18.5 2.0 
Large Customer SOP $1.87 $4.99 2.7 $6.6 $18.1 2.8 
Total $27.5 $50.1 1.8 $34.3 $61.9 1.8 





https://www.epri.com/#/pages/product/1016264/?lang=en
https://pubs.naruc.org/pub/19FDF48B-AA57-5160-DBA1-BE2E9C2F7EA0
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price response using the current rate structure as a baseline. Revenue neutral rate approaches are 
designed to recover the same level of revenue in the analysis period, which is one year for this 
analysis. The various rate design scenarios are based on commonly used and industry-accepted 
approaches to residential rate design. Table 40 shows the five rate scenarios, with customer 
charge and volumetric rate values for each scenario. The table also shows the participation 
assumption for the analysis, which is described in greater detail below.  

Table 40 | Summary of Rate Design Scenarios 

Description 
Customer 

charge 
($/month) 

Season Period or 
block 

Volumetric 
rate 

($/kWh)  

Participation 
Assumption  

Seasonal with higher 
customer charge $25  

Summer all $0.0508  100% 
(mandatory) Winter all $0.0351  

Seasonal with higher 
customer charge $50  

Summer all $0.0278  100% 
(mandatory) Winter all $0.0168  

Time of use (opt in) $8.07  

summer on peak $0.1231  

25%           
(opt in) 

summer off peak $0.0424  
winter on peak $0.0925  
winter off peak $0.0463  

Time of use (opt-out) $8.07  

summer on peak $0.1231  
90%         

(opt-out) 
summer off peak $0.0424  

winter on peak $0.0925  
winter off peak $0.0463  

Seasonal inclining 
block rate $8.07  

summer tier 1 $0.0550  
100% 

(mandatory) 
summer tier 2 $0.0850  

winter tier 1 $0.0343  
winter tier 2 $0.0548  

The first two scenarios are both seasonal rates with higher customer charges. The volumetric 
price varies from summer to winter to reflect the higher cost of energy production in the summer. 
The customer charge for the first scenario is $25 per month and $50 per month for the second 
scenario. The time of use rate relies on the same customer charge as the current residential 
offering, but uses on- and off-peak periods in both summer and winter for the volumetric c harge. 
This structure more accurately reflects the cost to serve residential customers throughout the day.  

Finally, the seasonal inclining block rate relies on the existing customer charge and an 
inclining block structure for volumetric prices. As with the other scenarios, the seasonal price 
varies to reflect the higher cost to serve customers in the summer months. The inclining tier 
structure assesses a higher cost per unit of energy consumed based on higher levels of 
consumption. In this analysis, the first tier includes consumption from 0 -500 kWh per month. The 
second tier captures all consumption in excess of 500 kWh per month. The current ENO 
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residential rate uses a declining block rate in the winter months, meaning customers are billed a 
lower cost per unit of energy in the second tier (800 kWh or greater).  

For all seasonal rates we assumed a summer period of May through October and a winter 
period of November through April. For the time of use rate, we assume a peak period between 3 
and 8 pm in summer and 6 to 9 am in the winter. These periods are based on consumption 
patterns presented in the load research sample data from Entergy.  

These scenarios represent a range of potential rate designs for Entergy New Orleans. The 
time-of-use scenario relies on an on-peak to off-peak ratio of 3:1 in the summer. Prior research 
demonstrates that this ratio is a critical factor in how customers respond and modify their energy 
consumption. 22  

METHODOLOGY 

We took several steps to estimate changes in consumption and peak demand for various rate 
designs. First, we created revenue neutral rate designs using a load research sample provided by 
Entergy New Orleans. We determined revenue targets using revenues per customer provided in 
the most recent Federal Energy Regulatory Commission (FERC) Form 1, an industry data 
reporting form required for all investor -owned utilities. We the n applied applicable price 
elasticities from relevant, recent pricing studies to usage in specific periods to measure changes 
in consumption.  

According to EPRI, the price elasticity of demand is a measure of how price changes influence 
electricity use.23 Price elasticities for electricity, as with nearly all consumer products and 
services, are generally negative, meaning that as prices increase, consumption declines. The EPRI 
study surveyed prior literature on price elasticity and concluded that residential  short-run price 
elasticity ranges between -0.2 and -0.6, with a mean value of -0.3. The long-run elasticities were 
estimated between -0.7 and -1.4, with a mean value of -0.9. Short run is considered 1-5 years, while 
long run is anything beyond five years.  The value represents the ratio of a percentage change in 
quantity demanded and the percentage change in price. For example, a 10% increase in residential 
electricity prices would result in a 3% decline in short term consumption, relying on the mean 
estimate from the EPRI study. These values allow us to estimate how residential customers may 
adjust their electric consumption in responses to changes in prices. 

Entergy New Orleans has not conducted any recent pricing studies which would offer 
primary data for  this purpose. Instead, we reviewed several recent pricing studies to source 
applicable elasticities for the Entergy New Orleans service territory. Table 29 shows the 
elasticities used for this analysis. For the seasonal two-part rate, we relied on the fir st tier elasticity 
for the summer period consumption. All elasticities are short run, meaning they only capture 
changes in consumption in the near term. . We did not estimate customer response in the long 

                                                   
22 Faruqui, A. et al. 2017. Arcturus 2.0: A Meta-Analysis Of Time Varying Rates For Electricity. The Electricity Journal. 

Vol 30, Issue 10, December 2017, pages 64-72.  
23 Electric Power Research Institute. 2008. Price Elasticity of Demand for Electricity: A Primer and Synthesis. 

epri.com/#/pages/product/1016264/?lang=en. 

https://www.epri.com/#/pages/product/1016264/?lang=en


https://www.smartgrid.gov/files/SMUD-CBS_Final_Evaluation_Submitted_DOE_9_9_2014.pdf
https://www.smartgrid.gov/files/SMUD-CBS_Final_Evaluation_Submitted_DOE_9_9_2014.pdf




Study of Potential for Electric Energy Savings New Orleans, Louisiana 
 

Optimal Energy, Inc.  62 

capacity cost increases will depend on current system conditions and needs. Future rate 
increases because of investment in new assets may be avoided through the reduction in peak 
demand and localized demand reductions.  

The cost associated with rolling out new rate design approaches varies significantly based on 
the level of marketing and customer ou treach employed by the utility. There are also many other 
considerations for a utility or regulator in any new rate design approach. Not all customers will 
respond and some will face higher bills as a result of the new rates. Before implementing any new 
rate design, the effect on vulnerable customers should be assessed and attempts made to mitigate 
any negative outcomes they may face. Discussion of methods for doing so are beyond the scope 
of this study.  



























https://www.smartgrid.gov/files/DTE-SmartCurrents_FINAL_Report_08152014.pdf
https://www.epri.com/#/pages/product/1016264/?lang=en
https://www.eia.gov/consumption/residential/
https://www.eia.gov/consumption/commercial/reports.php
https://www.eia.gov/electricity/annual/


https://www.ameren.com/-/media/Missouri-Site/Files/environment/renewables/irp/irp-chapter8-appendixb-vol3.pdf?la=en
https://www.ameren.com/-/media/Missouri-Site/Files/environment/renewables/irp/irp-chapter8-appendixb-vol3.pdf?la=en
http://chicagopolicyreview.org/wp-content/uploads/2014/09/Cultural-Peak-Pricing-Program.pdf
http://chicagopolicyreview.org/wp-content/uploads/2014/09/Cultural-Peak-Pricing-Program.pdf
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Figure 22 | Delphi Panel C&I Responses 

 

Table 45 | Delphi Panel C&I Program Potential Multipliers 

  Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 
1-year payback  83% 78% 78% 78% 85% 
2-year payback  43% 48% 45% 65% 60% 
4-year payback  23% 25% 28% 48% 38% 
8-year payback  11% 10% 13% 15% 20% 

Finally, we mapped each of the curves from the Delphi Panel to specific measures. The next 
table shows this mapping for each measure, for both market driven transactions (e.g., new 
construction, replace-on-failure) and retrofit transactions . If no curve number is given, that 
market is not applicable for that measure. 

Table 46 | Delphi Panel Measure Mapping 

Measure Name Sector Curve (market driven) Curve (Retrofit)  
ESTAR Room AC C&I 1 1 

Exterior Canopy/Soffit LED C&I 1 1 

Exterior Wall Pack LED C&I 1 1 

Improved Ext Lgt Design C&I 1  

Heat Pump Water Heater C&I 2 2 

High Volume Low Speed Fans C&I 2  

Mini Split Ductless HP-Cool C&I 2 2 

Mini Split Ductless HP-Heat C&I 2 2 
Optimized unitary HVAC distribution/control 
system 

C&I 5 5 

Optimized chiller distribution/control system C&I 5 5 

Int Ltg Controls C&I  1 
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Exit Sign Retrofit C&I  1 

High Bay LED C&I  1 

Incand. Over 100W Ret, Fixt. C&I  1 

Incand. Over 100W Ret, Lamp C&I  1 

Incand. Up to 100W Ret, Fixt. C&I  1 

Incand. Up to 100W Ret, Lamp C&I  1 

LED Troffers C&I  1 

Com LED Tube Replacement Lamps C&I  1 

Refrigerated Case LED C&I  2 

Stairwell Occupancy Sensors C&I  2 

LED Street Lighting C&I  1 

Pre-Rinse Sprayers C&I  1 

Chiller Tune-Up C&I  3 

VSD, Chilled Water Pump C&I  2 

VSD, Heating Hot Water Pump C&I  2 

VSD, Condenser Water Pump C&I  2 

VSD, HVAC Fan C&I  2 

VSD, Cooling Tower Fan C&I  2 

Demand Control Ventilation-Cool C&I  3 

Demand Control Ventilation-Heat C&I  3 

Demand Control Ventilation-Vent C&I  3 

Screw-Based LED C&I  1 

Retrofit duct sealing fan energy C&I  5 

Retrofit duct sealing cool C&I  5 

Retrofit duct sealing HS fan C&I  5 

Retrofit duct sealing HS cool C&I  5 

Ground Source HP (Heating) C&I 6 6 

Ground Source HP (Cooling) C&I 6 6 

HE Clothes Washer, elec DHW C&I 1 1 

Ozone Laundry System C&I  6 

Office Equipment Controls C&I  3 

Window Film C&I  3 

Cool Roof C&I 2 5 

LED Ped Light (Sign Lighting) C&I   

HE Kitchen Equipment C&I 5  

HP Window Glaze (Cooling) C&I 2  

HP Window Glaze (Heating) C&I 2  

Compressed Air C&I 4 4 

Industrial Process C&I  4 

High Efficiency HP (Heating) C&I 2 2 

High Efficiency HP (Cooling) C&I 2 2 

High Efficiency AC C&I 2 2 

HP Tune Up (Heating) C&I  1 

HP Tune Up (Cooling) C&I  1 
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AC Tune Up C&I  1 

Cooler Night Cover C&I  1 

Commercial Faucet Aerator (Elec WH) C&I  1 

High Efficiency Chiller C&I 4 5 

ECM Blower Motors C&I  1 

Conservation Voltage Reduction C&I  1 

Building Management System - Elec Heat C&I  1 

Control System for Hopitality C&I 5 5 
Retrocommissioning/Calibrate Sensors - 
Electric Heat 

C&I  2 

Integrated bldg design -Elec C&I 5  

Replace Cooler and Freezer Door Gaskets C&I  4 

Reach-in Storage Refrigerator C&I 2  

HE Small Walk-In C&I 2  

Refrigeration Retrofit C&I  4 

Strip Curtains C&I  4 

Advanced RTU Control - Elec Heat C&I 3 3 

Advanced RTU Control - Gas Heat C&I 3 3 

Network Connected LEDs C&I  6 

High Efficiency Chiller vs DX System C&I 5  
Replace Pneumatic contols with DDC - Elec 
Heat 

C&I  2 

Replace Pneumatic contols with DDC - Gas 
Heat C&I  2 

Central AC Res 2 2 

QI Central AC Res 2 2 

ASHP (Cooling) Res 2 2 

ASHP (Heating) Res 2 2 

QI ASHP (Cooling) Res 4 2 

QI ASHP (Heating) Res 4 2 

CAC Tune-Up Res  3 

ASHP Tune-Up (Cooling) Res  3 

ASHP Tune-Up (Heating) Res  3 

ES Room AC Res 1 1 

GSHP (Cooling) Res 5  

GSHP (Heating) Res 5  

DMSAC  Res 3  

DMSHP (Cooling) Res 3 2 

DMSHP (Heating) Res 3 2 

Duct Sealing, E (Cooling) Res  3 

Duct Sealing, E (Heating) Res  3 

Duct Sealing, G Res  3 

Smart Tstat, E (Cooling) Res 2 1 

Smart Tstat, E (Heating) Res 2 1 

Smart Tstat, G Res 2 1 

Learning Tstat, E (Cooling) Res 2 1 
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Learning Tstat, E (Heating) Res 2 1 

Learning Tstat, G Res 2 1 

ES Ceiling Fan Res 1  

ES Bathroom Ventilation Fan Res 1  

ECM Blower Motor Res 4  

ECM Circulators, DHW Res  4 

ECM Circulators, CW Res  4 

ECM Circulators, HW Res  4 

HEMS Res 3 3 

ES Solar Water Heater Res 5 5 

Heat Pump Water Heater Res 2 2 

Faucet Aerator Res 1 1 

Low Flow Showerhead Res 1 1 

Water Heater Pipe Insulation Res  3 

Water Heater Jacket Res 1 1 

WH Drainpipe Heat Exchange Res 4 4 

Water Heater Setback Res  3 

Therm Restriction Valve Res 5 5 

ES SF Clothes Washer (App) Res 1 2 

ES SF Clothes Washer (WH) Res 1 2 

ES MF Clothes Washer (App) Res 1 2 

ES MF Clothes Washer (WH) Res 1 2 

ES SF Clothes Dryer Res 1 2 

ES MF Clothes Dryer Res 1 2 

ES Dehumidifier Res 1  

ES Dishwasher (App) Res 1  

ES Dishwasher, WH Res 1  

ES Refrigerator Res 1  

ES Freezer Res 1  

Fridge and Freezer Removal Res  1 

ES Air Purifier Res 1  

ENERGY STAR Pool Pump Res 2 2 

Tier 2 Power Strip Res  1 

ES Desktop Computer Res 1  

Efficient Windows (Cooling) Res 2  

Efficient Windows (Heating) Res 2  

Window Attachments (Cooling) Res  5 

Window Attachments (Heating) Res  5 

Attic Insulation, E (Cooling) Res  3 

Attic Insulation, E (Heating) Res  3 

Attic Insulation, G Res  3 

Air Sealing, E (Cooling) Res  3 

Air Sealing, E (Heating) Res  3 

Air Sealing, G Res  3 
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LED Screw-in Lamp (18) Res 1  

LED Screw-in Lamp (19) Res 1  

LED Screw-in Lamp (20) Res 1  

LED Screw-in Lamp (21) Res 1  

ES LED Downlight Fixture (18) Res 1  

ES LED Downlight Fixture (19) Res 1  

ES LED Downlight Fixture (20) Res 1  

ES LED Downlight Fixture (21) Res 1  

LED DI (18) Res  1 

LED DI (19) Res  1 

LED DI (20) Res  1 

LED DI (21) Res  1 

Occupancy Sensors Res  2 

Smart LED Screw-in Lamp Res 3  

Ext Motion Sensor Res  2 

Net Zero Energy Home Res 5  

Energy Efficient New Home - Single Family Res 3  

ENERGY STAR Manufactured Home Res 3  

Energy Efficient New Home - Multi Family Res 3  

Home Energy Reports Q3, Electric Res  1 

Conservation Voltage Reduction Res  1 

Integrated bldg design -Gas C&I 3  
Retrocommissioning/Calibrate Sensors - Gas 
Heat 

C&I  4 

Building Management System - Gas Heat C&I  4 

HP Window Glaze Gas C&I 2  

ES LED PAR/Flood Lamp, Ext (18) Res  1 

ES LED PAR/Flood Lamp, Ext (19) Res  1 

ES LED PAR/Flood Lamp, Ext (20) Res  1 

ES LED PAR/Flood Lamp, Ext (21) Res  1 

ENERGY STAR Pool Pump C&I 4 4 

Data Center Retrofit C&I  5 
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Table 48 | Commercial and Industrial Sales Disaggregation 

End Use Small 
Office 

Large 
Office 

Small 
Retail 

Large 
Retail 

Wareh
ouse 

Educa-
tion 

Food 
Sales Health Lodg-

ing 
Rest-

aurant 
Indus-
trial Other 

Space Heating 0.1% 0.1% 0.1% 0.1% 0.0% 0.1% 0.1% 0.0% 0.2% 0.1% 0.0% 0.1% 
Cooling 1.7% 1.1% 1.8% 1.2% 0.4% 3.1% 0.2% 2.1% 3.0% 1.1% 0.5% 3.5% 
Ventilation 1.8% 1.2% 1.4% 0.9% 0.1% 1.4% 0.2% 1.4% 2.2% 0.7% 0.5% 1.0% 
Water Heating 0.1% 0.0% 0.1% 0.1% 0.0% 0.1% 0.1% 0.1% 0.2% 0.1% 0.0% 0.0% 
Indoor Lighting 1.3% 0.9% 1.7% 1.1% 0.7% 1.7% 0.3% 1.1% 2.0% 0.4% 0.4% 1.9% 
Exterior Lighting 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.0% 0.1% 0.2% 0.0% 0.0% 0.2% 
Cooking 0.0% 0.0% 0.1% 0.1% 0.0% 0.1% 0.2% 0.1% 0.6% 1.2% 0.0% 0.0% 
Refrigeration 0.2% 0.2% 2.1% 1.4% 0.3% 0.8% 2.4% 0.3% 1.6% 2.4% 0.1% 0.6% 
Plug Load 1.6% 1.0% 0.4% 0.3% 0.2% 1.8% 0.1% 0.8% 2.3% 0.2% 0.5% 1.1% 
Other 1.2% 0.8% 1.2% 0.8% 0.6% 1.4% 0.2% 1.3% 3.8% 0.5% 0.4% 3.0% 
Industrial Process 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 10.7% 0.0% 
ElecTotal 8.0% 5.4% 9.0% 6.0% 2.4% 10.5% 3.9% 7.4% 16.3% 6.8% 13.1% 11.3% 
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Smart Tstat, E (Cooling) MD N/A 5% $1.26 10 
Smart Tstat, E (Heating) MD 0.68 2% $- 10 
Smart Tstat, G MD 0.68 5% $1.26 10 
Learning Tstat, E (Cooling) RET 1.71 9% $0.69 10 
Learning Tstat, E (Heating) RET 1.66 9% $- 10 
Learning Tstat, G RET N/A 9% $0.69 10 
Learning Tstat, E (Cooling) MD N/A 9% $0.69 10 
Learning Tstat, E (Heating) MD 1.32 9% $- 10 
Learning Tstat, G MD 1.46 9% $0.76 10 
ES Ceiling Fan MD 2.09 44% $0.62 20 
ES Bathroom Ventilation Fan MD 0.26 72% $2.56 19 
ECM Blower Motor MD 4.64 50% $0.22 18 
ECM Circulators, DHW RET 2.50 90% $0.30 15 
ECM Circulators, CW RET 2.05 82% $0.34 15 
ECM Circulators, HW RET 0.42 82% $2.88 15 
HEMS MD 0.53 15% $1.02 15 
HEMS RET 0.53 15% $1.02 15 
ES Solar Water Heater RET 0.08 90% $4.34 15 
ES Solar Water Heater MD 0.12 85% $5.86 15 
Heat Pump Water Heater RET 0.18 64% $7.71 10 
Heat Pump Water Heater MD 0.04 59% $0.99 10 
Faucet Aerator RET 1.29 26% $0.25 10 
Faucet Aerator MD 1.27 26% $0.25 10 
Low Flow Showerhead RET 3.44 37% $0.09 10 
Low Flow Showerhead MD 3.61 37% $0.09 10 
Water Heater Pipe Insulation RET 2.36 60% $0.16 12 
Water Heater Jacket RET 1.06 28% $0.38 13 
WH Drainpipe Heat Exchange RET 0.50 25% $1.36 20 
WH Drainpipe Heat Exchange MD 0.48 25% $1.36 20 
Water Heater Setback RET 1.39 4% $0.05 2 
Therm Restriction Valve RET 0.47 12% $0.40 10 
Therm Restriction Valve MD 0.76 12% $0.67 10 
ES SF Clothes Washer (App) MD 2.49 34% $1.15 14 
ES SF Clothes Washer (WH) MD 0.22 37% $- 14 
ES SF Clothes Washer (App) RET N/A 40% $11.48 14 
ES SF Clothes Washer (WH) RET N/A 43% $- 14 
ES MF Clothes Washer (App) MD 9.63 34% $0.29 14 
ES MF Clothes Washer (WH) MD N/A 37% $- 14 
ES SF Clothes Dryer MD 5.07 21% $0.26 12 
ES MF Clothes Dryer MD 18.98 21% $0.07 12 
ES Dehumidifier MD 1.66 21% $0.27 12 
ES Dishwasher (App) MD N/A 12% $- 15 
ES Dishwasher, WH MD 4.91 12% $0.48 15 
ES Refrigerator MD 2.10 12% $0.25 15 
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ES Freezer MD 1.32 10% $0.29 11 
Fridge and Freezer Removal RET 3.17 100% $0.09 8 
ES Air Purifier MD 13.90 73% $0.02 9 
ENERGY STAR Pool Pump MD 0.40 69% $0.17 10 
ENERGY STAR Pool Pump RET 0.30 79% $1.15 10 
Tier 2 Power Strip RET 1.68 51% $0.32 10 
ES Desktop Computer MD 3.23 50% $0.06 4 
Efficient Windows (Cooling) MD 4.19 10% $0.51 25 
Efficient Windows (Heating) MD N/A 10% $- 25 
Window Attachments (Cooling) RET 1.14 9% $0.81 10 
Window Attachments (Heating) RET N/A 11% $- 10 
Attic Insulation, E (Cooling) RET 2.48 21% $0.95 20 
Attic Insulation, E (Heating) RET N/A 21% $- 20 
Attic Insulation, G RET 1.84 21% $0.95 20 
Air Sealing, E (Cooling) RET 2.23 8% $0.53 11 
Air Sealing, E (Heating) RET N/A 8% $- 11 
Air Sealing, G RET 1.87 8% $0.53 11 
LED Screw-in Lamp (18) MD 1.88 82% $0.10 4 
LED Screw-in Lamp (19) MD 1.42 82% $0.10 3 
LED Screw-in Lamp (20) MD 0.96 82% $0.10 2 
LED Screw-in Lamp (21) MD 0.48 82% $0.10 1 
ES LED Downlight Fixture (18) MD 2.27 88% $0.09 4 
ES LED Downlight Fixture (19) MD 1.72 88% $0.09 3 
ES LED Downlight Fixture (20) MD 1.16 88% $0.09 2 
ES LED Downlight Fixture (21) MD 0.58 88% $0.09 1 
LED DI (18) RET 1.01 82% $0.16 15 
LED DI (19) RET 0.76 82% $0.16 15 
LED DI (20) RET 0.52 82% $0.16 15 
LED DI (21) RET 0.26 82% $0.16 15 
Occupancy Sensors RET 1.00 40% $0.44 10 
Smart LED Screw-in Lamp MD 0.14 10% $5.16 16 
Ext Motion Sensor RET 0.99 40% $0.30 10 
Net Zero Energy Home MD 0.70 100% $1.62 30 
Energy Efficient New Home - Single 
Family MD 3.37 35% $0.34 30 

ENERGY STAR Manufactured Home MD 2.17 27% $0.52 30 
Energy Efficient New Home - Multi 
Family MD 1.59 37% $0.71 30 

Home Energy Reports Q3, Electric RET 0.98 2% $0.04 1 
Conservation Voltage Reduction RET 56.53 2% $0.02 30 
ES LED PAR/Flood Lamp, Ext (18) RET 1.79 82% $0.07 4 
ES LED PAR/Flood Lamp, Ext (19) RET 1.35 82% $0.07 3 
ES LED PAR/Flood Lamp, Ext (20) RET 0.92 82% $0.07 2 
ES LED PAR/Flood Lamp, Ext (21) RET 0.46 82% $0.07 1 

 



Study of Potential for Electric Energy Savings New Orleans, Louisiana 
 

Optimal Energy, Inc.  91 

Table 52 | Commercial Measure Level Information 

Measure Market  TRC  % 
Savings 

$/kWh 
(annual) 

Measur
e Life 

ESTAR Room AC MD 2.24 9% $0.23 9 
Exterior Canopy/Soffit LED RET 0.64 78% $0.34 10.2 
Exterior Canopy/Soffit LED MD 0.94 77% $0.51 10.2 
Exterior Wall Pack LED RET 0.39 78% $0.19 10.2 
Exterior Wall Pack LED MD 1.74 76% $0.84 10.2 
Improved Ext Lgt Design MD 2.13 42% $0.23 15 
Heat Pump Water Heater MD 0.22 35% $0.86 10 
Heat Pump Water Heater RET 0.04 40% $8.62 10 
High Volume Low Speed Fans MD 1.57 82% $0.22 15 
Mini Split Ductless HP-Cool MD 0.93 47% $0.24 15 
Mini Split Ductless HP-Heat MD 3.16 72% $- 15 
Mini Split Ductless HP-Cool RET N/A 47% $0.83 15 
Mini Split Ductless HP-Heat RET N/A 72% $- 15 
Optimized unitary HVAC distribution/control 
system MD 0.87 30% $1.02 15 

Optimized chiller distribution/control system MD 0.55 20% $1.02 15 
Int Ltg Controls RET 4.55 34% $0.06 8 
Exit Sign Retrofit RET 2.61 97% $0.25 16 
High Bay LED RET 0.36 43% $0.71 11.3 
Incand. Over 100W Ret, Fixt. RET 0.84 74% $0.51 11.3 
Incand. Over 100W Ret, Lamp RET 2.50 76% $0.04 3.4 
Incand. Up to 100W Ret, Fixt. RET 0.80 71% $0.48 11.3 
Incand. Up to 100W Ret, Lamp RET 2.30 72% $0.05 3.4 
LED Troffers RET 0.49 52% $0.81 11.3 
Com LED Tube Replacement Lamps RET 3.85 58% $0.07 11.3 
Refrigerated Case LED RET 2.03 73% $0.22 10 
Stairwell Occupancy Sensors RET 0.81 92% $0.77 14.4 
LED Street Lighting RET 2.25 65% $0.20 15 
VSD, Chilled Water Pump RET 0.84 43% $0.54 15 
VSD, Heating Hot Water Pump RET 2.14 48% $0.21 15 
VSD, Condenser Water Pump RET 0.84 43% $0.54 15 
VSD, HVAC Fan RET 1.86 26% $0.24 15 
VSD, Cooling Tower Fan RET 0.35 25% $1.27 15 
Demand Control Ventilation-Cool RET 38.02 10% $0.18 15 
Demand Control Ventilation-Heat RET N/A 18% $- 15 
Demand Control Ventilation-Vent RET N/A 10% $- 15 
Screw-Based LED RET 1.18 13% $0.15 3.4 
Retrofit duct sealing fan energy RET 2.53 13% $1.49 15 
Retrofit duct sealing cool RET N/A 7% $- 15 
Retrofit duct sealing HS fan RET 1.16 51% $0.89 15 
Retrofit duct sealing HS cool RET N/A 23% $- 15 
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Ground Source HP (Heating) MD N/A 33% $- 20 
Ground Source HP (Cooling) MD N/A 49% $1.69 20 
Ground Source HP (Heating) RET 0.48 38% $- 20 
Ground Source HP (Cooling) RET 0.06 56% $11.23 20 
HE Clothes Washer, elec DHW MD 7.57 28% $0.47 11 
HE Clothes Washer, elec DHW RET 1.81 20% $3.18 11 
Ozone Laundry System RET 2.95 91% $21.95 20 
Office Equipment Controls RET 1.11 29% $0.11 3.2 
Window Film RET 0.80 5% $0.46 10 
Cool Roof MD 2.37 32% $0.31 20 
Cool Roof RET 0.22 32% $3.50 20 
HE Kitchen Equipment MD 208.42 27% $0.12 12 
HP Window Glaze (Cooling) MD 16.13 6% $0.05 20 
HP Window Glaze (Heating) MD N/A 24% $- 20 
High Efficiency HP (Heating) MD N/A 55% $- 15 
High Efficiency HP (Cooling) MD N/A 32% $0.14 15 
High Efficiency HP (Heating) RET 6.76 59% $- 15 
High Efficiency HP (Cooling) RET 0.81 42% $0.87 15 
High Efficiency AC MD 4.18 30% $0.20 15 
High Efficiency AC RET 0.50 40% $1.25 15 
HP Tune Up (Heating) RET N/A 18% $- 10 
HP Tune Up (Cooling) RET 4.07 10% $0.13 10 
AC Tune Up RET 4.16 10% $0.14 10 
Commercial Faucet Aerator (Elec WH) RET 20.15 55% $0.01 10 
ECM Blower Motors RET 2.31 61% $0.50 15 
Conservation Voltage Reduction RET 57.53 2% $0.02 30 
Building Management System - Elec Heat RET 0.39 18% $1.27 15 
Retrocommissioning/Calibrate Sensors - Electric 
Heat RET 1.79 16% $0.17 8 

Integrated bldg design -Elec MD 1.76 31% $0.50 30 
Advanced RTU Control - Elec Heat MD 1.09 9% $0.48 15 
Advanced RTU Control - Gas Heat MD 0.98 9% $0.50 15 
Advanced RTU Control - Elec Heat RET 1.28 9% $0.48 15 
Advanced RTU Control - Gas Heat RET 1.15 9% $0.50 15 
Network Connected LEDs RET 0.44 47% $1.31 15 
High Efficiency Chiller vs DX System MD 0.28 35% $2.72 20 
Replace Pneumatic contols with DDC - Elec Heat RET 0.48 15% $1.02 15 
Replace Pneumatic contols with DDC - Gas Heat RET 2.90 15% $1.24 15 
Integrated bldg design -Gas MD 1.59 31% $0.56 30 
Retrocommissioning/Calibrate Sensors - Gas Heat RET 1.85 16% $0.18 8 
Building Management System - Gas Heat RET 0.35 18% $1.34 15 
HP Window Glaze Gas MD 13.63 6% $0.05 20 
Data Center Retrofit RET 6.17 22% $0.12 20 
Chiller Tune-Up RET 2.00 5% $0.11 5 



Study of Potential for Electric Energy Savings New Orleans, Louisiana 
 

Optimal Energy, Inc.  93 

Cooler Night Cover RET 0.51 7% $0.32 5 
High Efficiency Chiller MD 1.10 14% $0.56 10 
High Efficiency Chiller RET 0.15 22% $3.44 10 
Replace Cooler and Freezer Door Gaskets RET 0.76 3% $0.18 5 
Reach-in Storage Refrigerator MD 1.55 37% $0.31 12 
HE Small Walk-In MD 5.47 40% $0.10 13 
Refrigeration Retrofit RET 1.36 32% $0.36 13 
Strip Curtains RET 2.45 15% $0.05 4 
Pre-Rinse Sprayers RET 4.80 32% $0.12 10 
Control System for Hospitality RET 6.17 19% $0.08 8 
Control System for Hospitality MD 5.65 19% $0.08 8 
ENERGY STAR Pool Pump MD 2.24 69% $0.17 10 
ENERGY STAR Pool Pump RET 0.33 69% $0.17 10 
Compressed Air MD 1.90 22% $0.23 10 
Compressed Air RET 1.74 22% $0.23 10 
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