








SPO PLANNING ANALYSIS 

Updates for the Final IRP 

SEPTEMBER 18, 2015 

2015 ENO IRP 



2 2 

OBJECTIVES 
INTRODUCTION 

The following topics will be discussed: 
 
 

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

 
 DSM Economic Evaluation 

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

 
 Total Supply Cost and Preferred Portfolio 

− Updated Total Supply Costs 
− Renewable Sensitivity Breakeven Analysis 
− Updated Load and Capability of Preferred Portfolio 



EFFECTS OF UNION REALLOCATION ON ENO SUPPLY PLAN 
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OVERVIEW 
EFFECTS OF UNION 

REALLOCATION 

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

 
 

 ENO Energy Mix 
− ENO Carbon Intensity 
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ENO PORTFOLIO AND SUPPLY ROLE NEEDS 
EFFECTS OF UNION 

REALLOCATION 

Requirements 

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

Reserve 

Unit Fuel Capability 
(MW) 

Ninemile 6 Gas 112 

Union Gas 510 

ANO 1 Nuclear 23 

ANO 2 Nuclear 27 

Grand Gulf Nuclear 247 

Independence 1 Coal 7 

White Bluff 1 Coal  12 

White Bluff 2 Coal 13 

Capability Before 
Reallocation 

Capability After 
Reallocation 

2020 Capacity by Supply 
Role [MW] 

76 MW 

Union PB1 
510 MW 

Union PPA 
204 MW 

 
2020 AMS 
CCGT PPA 
230 MW 

Capability After 
Reallocation 
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ENO’S ENERGY MIX 
EFFECTS OF UNION 

REALLOCATION 

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

53% 40% 

4% 3% 

2020 Energy Mix (MWh) 
Before Reallocation 

Nuclear CCGT/CT Coal DSM

52% 41% 

4% 3% 

2020 Energy Mix (MWh) 
After Reallocation 

Nuclear CCGT/CT Coal DSM
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ENO’S CARBON INTENSITY 
EFFECTS OF UNION 

REALLOCATION 

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

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

 
 Demand Response Timing Optimization 

 
 Incremental Load Reduction from Demand Response 

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

Total Benefit Cost Net Benefit # of Programs 

$164.3M $110.8 M $53.5M 17 

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

M$ DSM 
13 

DSM 
15 

DSM 
5 

DSM 
4 

DSM 
11 

DSM 
10 

DSM 
6 

DSM 
9 

DSM 
8 

DSM 
7 

DSM 
19 

DSM 
12 

DSM 
1 

DSM 
18 

DSM 
23** 

DSM 
22 

DSM     
3 

DSM 
2 

DSM 
14 

DSM 
16 

DSM 
17 

DSM 
20 

DSM 
21 

DSM 
24 

PV 
2015$ 

            
13.1  

             
8.8  

             
2.4  

             
1.8  

             
1.9  

                
1.8  

                
0.9  

                
0.6  

                
0.5  

                
0.5  

                
0.2  

                
0.2  

                
0.8  

                
0.0  

             
12.6  

                
7.1  

                
0.4  

             
(6.7) 

           
(21.2) 

             
(0.3) 

          
(3.3) 

          
(0.2) 

          
(0.3) 

          
(0.0) 

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

34.5 

DSM ECONOMIC EVALUATION 

Demand 
Response 
Programs 

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

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

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

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

Cost: 

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

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

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

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

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

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

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

DSM ECONOMIC EVALUATION 
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DEMAND RESPONSE – DSM PROGRAM 23 

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

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

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

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

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

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

DSM ECONOMIC EVALUATION 
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DEMAND RESPONSE – DSM PROGRAM 22 

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

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

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

DSM ECONOMIC EVALUATION 



INCREMENTAL LOAD REDUCTION FROM DR PROGRAMS 
DSM ECONOMIC EVALUATION 
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17 

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

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

DSM ECONOMIC EVALUATION 

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

Program Iteration 1 Iteration 2 Iteration 3 Iteration 4 

DSM13 - Residential Lighting & Appliances 615.03 614.71 614.68 614.29 

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

DSM4 - RetroCommissioning N/A N/A 566.81 566.41 

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

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

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

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



TOTAL SUPPLY COST AND PREFERRED PORTFOLIO 
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OVERVIEW 

TOTAL SUPPLY COST AND 
PREFERRED PORTFOLIO 

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

 
 

 Renewable Install Cost Sensitivity Analysis 
 
 

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

TOTAL SUPPLY COST AND 
PREFERRED PORTFOLIO 

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

Preferred 
Portfolio 
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RENEWABLE RESOURCE COMPARISON TO PREFERRED PORTFOLIO 

TOTAL SUPPLY COST AND 
PREFERRED PORTFOLIO 

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

ENO IRP Breakeven Wind and Solar Installed Cost 

Portfolio    CT Wind CT Solar CT Solar_Wind 

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

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

BE as % of Original Installed Cost % 66% 60% 64% 



ENO’S PREFERRED PORTFOLIO UPDATED 

TOTAL SUPPLY COST AND 
PREFERRED PORTFOLIO 
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*Resources listed in blue are existing and 
planned resources. Resources additions 
listed in brown are the resources to be 
evaluated in the IRP. 

Resource 
Addition 

Capacity (MW) 

2019 CT 194 

23 

Year Capacity Need 
(Surplus) [MW] 

2020 (42) 

2021 (36) 

2022 (30) 

2023 (22) 

2024 (13) 

2025 (3) 

2026 5  

2027 14  

2028 23  

2029 32  

2030 40  

2031 50  

2032 58  

2033 68  

2034 77  

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