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Chapter 9 - Appendix A 
Candidate Resource Plans 

Table 9A.1  2014 IRP Renewable Compliance Filing Model 

Table 9A.2  Type, Size, Timing of Resource Addition/Retirement1 

1 4 CSR 240-22.060(4)(B)9 

10 Year Sum
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 (2015-2024)

MW's Installed New Solar 5 0 0 0 0 0 0 0 0 0 5
MW's Installed New LFG 0 0 0 0 5 0 0 0 0 0 5
MW's Installed New Wind 0 0 0 137 389 0 438 10 6 23 1,003

MW's Installed New Solar 5 10 0 0 0 0 2 0 0 0 16
MW's Installed New LFG 0 0 0 0 5 0 0 0 0 0 5
MW's Installed New Wind 0 0 0 0 50 50 0 0 0 0 100

10 Year Sum 20 Year Sum
2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 (2025-2034) (2015-2034)

MW's Installed New Solar 40 9 1 1 0 1 1 1 1 1 54 59
MW's Installed New LFG 0 0 0 0 0 0 0 0 0 0 0 5
MW's Installed New Wind 50 6 11 11 2 5 5 10 3 6 110 1,114

MW's Installed New Solar 10 0 0 0 0 0 0 0 0 0 10 26
MW's Installed New LFG 0 0 0 0 0 0 0 0 0 0 0 5
MW's Installed New Wind 0 142 0 0 0 0 0 0 0 0 142 242

RES Requirement within 1% Rate Cap Limit

TERM 1
Unconstrained Full RES REC Requirement met with new builds

RES Requirement within 1% Rate Cap Limit

TERM 2
Unconstrained Full RES REC Requirement met with new builds
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Table 9A.3   Deviation and Probability:  Project Cost Grid, Project Cost, FOM,  
VOM, Project Schedule, EFOR, Environmental CapEx, and 
Transmission2 

 

Project Cost Uncertainty Grid3 

 
Ameren Missouri used the project cost uncertainty grid above to help guide the subject 
matter experts in their project cost deviation and probability assignments.  Columns 
(Established Standard, Maturing, etc.) show the degree of technological maturity for a 
supply side type, whereas the rows, Estimate Classes, show the degree of project 
definition.   Subject matter experts first determined which maturity and class level each 
supply side option falls under, and then, using that information, made assessments on 
how much project costs might deviate and the probabilities associated with that.  This 
approach was an attempt to standardize and add more objectivity to a subjective step 
and also was consistent with Ameren’s project approval and project management 
practices.         
 
Project Cost Uncertainty 

 

                                            
2 4 CSR 240-22.060(7)(C)1A; 4 CSR 240-22.060(7)(C)1B 
3 4 CSR 240-22.060(5)(E) 
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FOM Uncertainty4 

 
VOM Uncertainty 

                                            
4 4 CSR 240-22.060(5)(I) 
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Project Schedule Uncertainty5 

 
EFOR Uncertainty6 

 

                                            
5 4 CSR 240-22.060(5)(F) 
6 4 CSR 240-22.060(5)(J) 
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Environmental CapEx Uncertainty7 

 
Retirement Transmission CapEx Uncertainty8 

 
  

                                            
7 4 CSR 240-22.060(5)(E) 
8 4 CSR 240-22.060(5)(E) 
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Table 9A.4   Sensitivity Analysis:  Resource Specific Uncertain Factors9  
 
Change in PVRR Ranking  

 
 
Change in PVRR   

 
                                            
9 4 CSR 240-22.060(6) 
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Table 9A.5   Sensitivity Analysis:  Non-Resource Specific Uncertain Factors10  
 
Change in PVRR Ranking  

 
Change in PVRR  

                                            
10 4 CSR 240-22.060(6) 
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Table 9A.6 DSM Participant Costs11 

                                            
11 4 CSR 240-22.060(2)(A)3 
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Figure 9A.1 Combined Impact of DSM on Summer Peak Demand12 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 9A.2 Combined Impact of DSM on Winter Peak Demand13 
 

 
 
 
 

                                            
12 4 CSR 240-22.060(4)B1 
13 4 CSR 240-22.060(4)B1 
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Figure 9A.3 Stacked Programs for RAP DSM Capacity14 

 
 
Figure 9A.4 Stacked Programs for MAP DSM Capacity15 

 
 
 
 

                                            
14 4 CSR 240-22.060(4)(B)2 
15 4 CSR 240-22.060(4)(B)2 
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Figure 9A.5 Stacked Programs for MID DSM Capacity16 

  

                                            
16 4 CSR 240-22.060(4)(B)2 
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Figure 9A.6 Composition of Capacity17  

 

                                            
17 4 CSR 240-22.060(4)(B)3 
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Figure 9A.7 Combined Impact of DSM Resources on Energy18  

 
 
Figure 9A.8 Programs for RAP DSM Energy19  

 
 
 

                                            
18 4 CSR 240-22.060(4)(B)4 
19 4 CSR 240-22.060(4)(B)5 
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Figure 9A.9 Programs for MAP DSM Energy20  

 
 
 
 
Figure 9A.10  Programs for MID DSM Energy21  

  

                                            
20 4 CSR 240-22.060(4)(B)5 
21 4 CSR 240-22.060(4)(B)5 
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Figure 9A.11 Composition of Energy22  

 

                                            
22 4 CSR 240-22.060(4)(B)6 
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Figure 9A.12 Financial Measures23  **HC** 
 

 
**HC** 

  
                                            
23 4 CSR 240-22.060(2)(A)6 
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**HC** 

 
 
 
**HC** 
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**HC** 

 
 
**HC** 
 

 
 

Schedule MM-S3



Ameren Missouri Chapter 9 – Appendix A HC 

Page 36 2014 Integrated Resource Plan  

**HC** 
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**HC** 

 
 
**HC** 
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Figure 9A.13 Rates24  **HC** 

 
** 

 
                                            
24 4 CSR 240-22.060(2)(A)4; 4 CSR 240-22.060(2)(A)5 
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Figure 9A.14 Results with Financial Incentives for DSM25  **HC** 
Annual Revenue Requirements26  

                                            
25 4 CSR 240-22.060(4)(C) 
26 4 CSR 240-22.060(4)(C)1A 
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Annual Average Rates27 **HC** 
 

  
Tabulation for annual % increases in rates with and without financial incentives is 
provided in the workpapers.   
 
                                            
27 4 CSR 240-22.060(4)(C)1B; 4 CSR 240-22.060(4)(C)1C 
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Free Cash Flows **HC** 

 
** 
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Figure 9A.15 Annual Emissions28 
 

 

 

                                            
28 4 CSR 240-22.060(4)(B)7 
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Figure 9A.16 Probable Environmental Costs29 **HC** 

 
** 

 
 
 
 
 

                                            
29 4 CSR 240-22.060(2)(A)2; 4 CSR 240-22.060(4)(B)8 
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Expected Values, Rankings and Cumulative Probability Distributions for Selected 
Performance Measures30 
Ameren Missouri first examined the ranks of the alternative resource plans using the 
probability-weighted averages or the expected values for the selected performance 
measures.  The electronic workpapers also provide data for the alternative resource 
plans and the performance of each plan by each selected performance measure: 
PVRR, PVRR with utility financial incentives, PVRR with PV of out-of-pocket costs to 
participants in DSM programs, PV of probable environmental costs, emissions, levelized 
annual average rates, annual and maximum single-year increase in average rates, pre-
tax interest coverage, FFO/interest coverage, FFO/debt, debt/capitalization, ROE, PV of 
FCF, EPS and FTE jobs.31 

The expected value data for the measures and their ranks on each measure are shown 
in Table 9A.7 and Table 9A.8, respectively.   

Since Ameren Missouri is a market participant in MISO, the modeling used in integration 
analysis assumes electric energy can be bought and sold within MISO market.  Any 
energy unable to be served with Ameren Missouri resources is served with other MISO 
market resources; therefore, the unserved hours will always be zero.32 

                                            
30 4 CSR 240-22.060(7)  
31 4 CSR 240-22.060(2) 
32 4 CSR 240-22.060(7)(C)4 
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Table 9A.7  Expected Values for Selected Performance Measures33  

Table 9A.8  Rankings for Selected Performance Measures 

 

                                            
33 4 CSR 240-22.060(4)(A); 4 CSR 240-22.060(7)(A); 4 CSR 240-22.060(7)(C)3 

Plan Description
PVRR 
$MM

PVRR w/ Incentives 
$MM

Levelized Rates 
Cents/kWh

Max Single Yr 
Rate Increase

PV of 
Participant Cost 

$MM

PV of Probable 
Environmental Cost 

$MM
Avg CO2 Emissions 

(MM Tons)
PreTax Interest 

Coverage
FFO-Interest 

Coverage FFO/Debt
Debt/ 

Capitalization ROE
FCF 

$MM EPS Jobs
A CC-RAP 5 3 2 4 4 9 9 5 5 6 14 4 16 16 17
B Nuke2-RAP 12 12 14 19 4 9 9 18 19 19 10 18 2 4 8
C SC-RAP 2 2 1 4 4 8 8 2 2 2 12 1 19 19 18
D Pumped Hydro-RAP 10 10 7 11 4 5 5 14 15 15 18 10 12 13 14
E Wind-SC-RAP 7 7 4 7 4 16 16 11 8 3 2 13 8 9 13
F CC-RAP EE only 6 6 3 10 4 17 17 10 11 12 16 12 9 12 15
G CC-MAP 1 1 5 2 14 9 9 3 7 8 17 2 18 18 9
H Nuke-RAP-Balanced 11 11 11 14 4 9 9 16 16 13 7 15 5 8 11
I CC-RAP-Balanced 8 8 6 4 4 9 9 9 3 4 8 6 14 14 12
J Nuke-MEEIA1-Balanced 15 15 13 8 1 18 18 17 18 16 4 17 3 3 16
K CC-MEEIA1-Balanced 14 14 10 8 1 19 19 12 12 9 5 14 6 7 19
L Wind-MEEIA1 19 19 18 16 1 5 5 19 1 1 1 19 1 1 1
M CC-MAP-Labadie 17 17 17 15 14 1 1 1 13 18 11 9 13 5 3
N CC-MAP-Rush 13 13 15 13 14 3 3 6 9 11 19 11 7 11 5
O Nuke2025-RAP-Labadie-Balanced 18 18 19 18 4 1 1 7 17 17 3 7 11 2 2
P Nuke2025-RAP-Rush-Balanced 16 16 16 17 4 3 3 15 14 14 13 16 4 6 7
Q Nuke-MAP-Balanced 9 9 12 12 14 5 5 13 10 10 6 8 10 10 4
R CC-MAP-Balanced 4 5 9 1 14 9 9 8 4 5 9 5 15 15 6
S CC-MAP EE only 3 4 8 3 14 9 9 4 6 7 15 3 17 17 9

RANKING

Plan Description
PVRR 
$MM

PVRR w/ Incentives 
$MM

Levelized Rates 
Cents/kWh

Max Single Yr 
Rate Increase

PV of 
Participant Cost 

$MM

PV of Probable 
Environmental Cost 

$MM
Avg CO2 Emissions 

(MM Tons)
PreTax Interest 

Coverage
FFO-Interest 

Coverage FFO/Debt
Debt/ 

Capitalization ROE
FCF 

$MM EPS Jobs
A CC-RAP 61,113 61,396 11.96 7% 576 3,870 32 3.92 5.35 26% 44% 11% 4,776 2.54 12,492
B Nuke2-RAP 62,262 62,544 12.19 19% 576 3,870 32 3.82 5.11 25% 44% 11% 4,243 3.00 19,265
C SC-RAP 61,060 61,343 11.95 7% 576 3,850 32 3.93 5.37 26% 44% 11% 4,819 2.51 11,280
D Pumped Hydro-RAP 61,522 61,804 12.04 10% 576 3,847 32 3.88 5.25 25% 44% 11% 4,684 2.62 14,439
E Wind-SC-RAP 61,338 61,621 12.01 7% 576 3,873 32 3.90 5.34 26% 43% 11% 4,635 2.70 14,782
F CC-RAP EE only 61,335 61,598 12.01 8% 576 3,894 32 3.91 5.29 26% 44% 11% 4,658 2.64 14,385
G CC-MAP 60,842 61,181 12.01 7% 752 3,870 32 3.92 5.35 26% 44% 11% 4,780 2.54 18,568
H Nuke-RAP-Balanced 61,800 62,083 12.10 11% 576 3,870 32 3.87 5.25 25% 44% 11% 4,539 2.77 17,884
I CC-RAP-Balanced 61,352 61,635 12.01 7% 576 3,870 32 3.92 5.35 26% 44% 11% 4,755 2.59 15,344
J Nuke-MEEIA1-Balanced 63,935 63,935 12.17 8% 0 3,946 33 3.86 5.19 25% 44% 11% 4,381 3.00 13,128
K CC-MEEIA1-Balanced 63,357 63,357 12.06 8% 0 3,955 33 3.90 5.28 26% 44% 11% 4,593 2.81 10,831
L Wind-MEEIA1 66,973 66,973 12.75 15% 0 3,847 32 3.81 5.65 29% 40% 11% 3,712 4.47 34,921
M CC-MAP-Labadie 64,452 64,790 12.72 14% 752 2,131 21 3.95 5.26 25% 44% 11% 4,742 2.95 24,619
N CC-MAP-Rush 62,617 62,956 12.36 10% 752 3,296 27 3.92 5.34 26% 44% 11% 4,618 2.66 21,451
O Nuke2025-RAP-Labadie-Balanced 65,397 65,680 12.80 15% 576 2,131 21 3.92 5.23 25% 44% 11% 4,668 3.13 25,527
P Nuke2025-RAP-Rush-Balanced 64,018 64,301 12.53 15% 576 3,296 27 3.88 5.26 25% 44% 11% 4,427 2.93 21,390
Q Nuke-MAP-Balanced 61,431 61,769 12.12 10% 752 3,847 32 3.88 5.29 26% 44% 11% 4,660 2.67 22,067
R CC-MAP-Balanced 61,081 61,420 12.05 7% 752 3,870 32 3.92 5.35 26% 44% 11% 4,758 2.58 21,420
S CC-MAP EE only 61,078 61,398 12.05 7% 752 3,870 32 3.92 5.35 26% 44% 11% 4,778 2.54 18,568

EXPECTED VALUE
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The expected values for one of the selected performance measures, PVRR with utility 
incentives for DSM, had essentially the same rank order as the PVRR rank order, so no 
cumulative distribution function (CDF) was produced for this measure.  Additionally, 
there were only two sets of possible values for DSM costs; therefore, a CDF would not 
be useful for this measure.   CDF’s for the remaining performance measures are shown 
in Figures 9A.17 – 28.34    

To create the CDF’s, Ameren Missouri looked at the unique outcomes for the 
performance measures for each of the 1215 branches on the full probability tree for 
each alternative resource plan and their associated joint probabilities.  To create the 
CDF for PVRR for each plan, for example, the 1215 PVRR values were sorted from 
lowest to highest, and the associated probabilities were accumulated.  The lowest 
PVRR would then be assigned the probability of its same branch, the second lowest 
PVRR would be assigned its own branch summed with the probability of the lowest 
PVRR, the third lowest PVRR would have a cumulative probability of its own and of the 
lower two, and so on.  This process essentially shows the PVRR values (or the values 
for the other selected performance measures) and the percentiles for a plan.35   

Figure 9A.17 Cumulative Probability Distribution of PVRR 

 

 
                                            
34 4 CSR 240-22.060(7)(C)2 
35 4 CSR 240-22.060(7)(C)1 
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Figure 9A.18 Cumulative Probability Distribution of PV of Environmental Costs 

 

 

Figure 9A.19 Cumulative Probability Distribution of PV of CO2 Costs 
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Cumulative Probability Distribution of Financial Measures  
 
Figure 9A.20 Cumulative Probability Distribution of Pre-Tax Interest Coverage 

 

 

Figure 9A.21 Cumulative Probability Distribution of FFO/Interest Coverage 
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Figure 9A.22 Cumulative Probability Distribution of FFO/Debt 

 

 

Figure 9A.23 Cumulative Probability Distribution of Debt/Capitalization 
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Figure 9A.24 Cumulative Probability Distribution of ROE 

 

Figure 9A.25 Cumulative Probability Distribution of PV of FCF 
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Figure 9A.26 Cumulative Probability Distribution of EPS  

  

Figure 9A.27 Cumulative Probability Distribution of Levelized Rates   
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Figure 9A.28 Cumulative Probability Distribution of Maximum Single Year Rate 
Increase 
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Measures of Dispersion 
 
Ameren Missouri also estimated the standard deviation of the performance measures shown as in Table 9A.9.  
 
Table 9A.9 Standard Deviation for Selected Performance Measures36   

 
 
Standard deviation for “Jobs” has not been estimated since there was only one estimate per plan, it would be 0.  
 
Charts 9A.29-31 display the expected value and standard deviation for each plan’s PVRR.  Also, in chart 9A.32, the 5th 
and 95th percentiles along with the expected PVRR are shown. 37  
 
 
 

                                            
36 4 CSR 240-22.060(7)(C)3 
37 4 CSR 240-22.060(7)(B) 

Plan Description
PVRR 
$MM

PVRR w/ Incentives 
$MM

Levelized Rates 
Cents/kWh

Max Single Yr 
Rate Increase

PV of 
Participant Cost 

$MM

PV of Probable 
Environmental Cost 

$MM
Avg CO2 Emissions 

(MM Tons)
PreTax Interest 

Coverage
FFO-Interest 

Coverage FFO/Debt
Debt/ 

Capitalization ROE
FCF 

$MM EPS Jobs
A CC-RAP 6,028 6,028 1.17 10% 44 4,545 2.62 0.04 0.06 0% 0% 1% 324 0.15 N/A
B Nuke2-RAP 6,057 6,057 1.17 8% 44 4,545 2.62 0.04 0.14 1% 0% 0% 489 0.33 N/A
C SC-RAP 6,046 6,046 1.17 10% 44 4,477 2.63 0.04 0.06 0% 0% 1% 319 0.15 N/A
D Pumped Hydro-RAP 6,074 6,074 1.18 9% 44 4,467 2.63 0.03 0.08 0% 0% 1% 326 0.15 N/A
E Wind-SC-RAP 5,929 5,929 1.15 10% 44 4,552 2.62 0.02 0.09 0% 0% 1% 340 0.17 N/A
F CC-RAP EE only 6,006 6,006 1.17 10% 44 4,623 2.61 0.03 0.08 0% 0% 1% 336 0.16 N/A
G CC-MAP 5,982 5,982 1.17 10% 70 4,545 2.62 0.04 0.06 0% 0% 1% 324 0.15 N/A
H Nuke-RAP-Balanced 5,989 5,989 1.16 8% 44 4,545 2.62 0.03 0.10 0% 0% 0% 379 0.21 N/A
I CC-RAP-Balanced 5,988 5,988 1.16 10% 44 4,545 2.62 0.03 0.07 0% 0% 1% 329 0.15 N/A
J Nuke-MEEIA1-Balanced 6,124 6,124 1.16 9% 0 4,793 2.55 0.03 0.12 0% 0% 0% 400 0.25 N/A
K CC-MEEIA1-Balanced 6,105 6,105 1.15 9% 0 4,822 2.55 0.02 0.10 0% 0% 0% 352 0.18 N/A
L Wind-MEEIA1 5,645 5,645 1.05 3% 0 4,467 2.63 0.08 0.24 0% 0% 0% 532 0.44 N/A
M CC-MAP-Labadie 4,268 4,268 0.80 4% 70 2,597 1.09 0.02 0.09 0% 0% 0% 335 0.21 N/A
N CC-MAP-Rush 5,054 5,054 0.97 10% 70 3,482 1.75 0.03 0.08 0% 0% 1% 334 0.17 N/A
O Nuke2025-RAP-Labadie-Balanced 4,377 4,377 0.82 5% 44 2,597 1.09 0.03 0.12 0% 0% 0% 365 0.28 N/A
P Nuke2025-RAP-Rush-Balanced 5,115 5,115 0.98 11% 44 3,482 1.75 0.03 0.12 0% 0% 0% 381 0.25 N/A
Q Nuke-MAP-Balanced 5,952 5,952 1.16 9% 70 4,467 2.51 0.03 0.09 0% 0% 1% 365 0.20 N/A
R CC-MAP-Balanced 5,944 5,944 1.16 10% 70 4,545 2.64 0.03 0.07 0% 0% 1% 328 0.15 N/A
S CC-MAP EE only 5,971 5,971 1.17 10% 70 4,545 2.62 0.04 0.06 0% 0% 1% 324 0.15 N/A

STANDARD DEVIATION
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Figure 9A.29 PVRR – Expected Value and Standard Deviation 

 
 
Figure 9A.30 PVRR – Expected Value and Standard Deviation 
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Figure 9A.31 PVRR – Expected Value and Standard Deviation 

 
 
 
Figure 9A.32 PVRR – Expected Value, 5th and 95th Percentiles 
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