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TERMS OF USE 

Disclaimers and Use Restrictions 

PA Consulting Group, Inc. (“PA”) has prepared this Power Contracts Analysis (the “Report”) 
for the use of the City of Vero Beach (“Vero Beach” or the “City”) and its legal advisor 
Edwards Wildman Palmer LLP (“EWP”). 

All use and reliance on this Report by any authorized third party is subject to the following 
terms and conditions. 

1. You may not change, alter, or adapt the Report or further distribute the Report, except to 
the City of Vero Beach. 

2. The Report represents PA’s professional opinion as of the date of the Report. Further, PA 
confirms, to the best of its knowledge, that the Report, as of its date, is not inaccurate or 
misleading in any material respect and does not omit to state any material fact necessary to 
make any such information fair and accurate given the conditions and assumptions set forth 
in the Report, the circumstances under which such statements were made, and subsequent 
discussion of the matters covered by the Report. 

3. You acknowledge that the Report is not an audit and was not undertaken to express a 
financial opinion or to provide investment advice, and that PA does not express an opinion on 
the financial information (or any other information) contained in the Report. You further 
acknowledge that had PA performed additional due diligence, other matters might have come 
to its attention that would have been reported. 

4. You acknowledge that: (i) some information in the Report is necessarily based on 
predictions and estimates of future events and behavior; (ii) such predictions or estimates 
may differ from that which other experts specializing in the electricity industry might present; 
(iii) PA’s analysis and findings are current as of as February 2012 and, where applicable, 
incorporate underlying market data as of December 30, 2011; (iv) the provision of a Report by 
PA does not obviate the need for potential investors to make further appropriate inquiries as 
to the accuracy of the information included therein, or to undertake an analysis on their own; 
and (v) the Report is not intended to be a complete and exhaustive analysis of the subject 
issues and therefore will not consider some factors that are important to a potential investor’s 
decision making. Nothing in the Report should be taken as a promise or guarantee as to the 
occurrence of any future events. 

5. By reviewing, using or relying on the Report, you release PA from any claims arising from 
your review, use of or reliance on the Report, including by way of example only, any claim for 
the negligent provision of information. In no event and under no circumstances shall PA be 
liable to you for any principal, interest, loss of anticipated revenues, earnings, profits, 
increased expense of operations, loss by reason of shutdown or non-operation due to late 
completion, or for any consequential, indirect or special damages. 
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1. POWER CONTRACTS 

The City of Vero Beach (“the “City”) is party to four power contracts (together, the “Power 
Contracts”) with the Florida Municipal Power Agency (“FMPA”) and the Orlando Utilities 
Commission (“OUC”). Through the four FMPA contracts, the City has a Power Entitlement 
Share in the electrical output of Units l and ll of the Stanton coal power plant and Unit ll of the 
St. Lucie nuclear power plant.1 The City’s interests entitle it to a portion of the electricity 
generated by Stanton l-ll and St. Lucie ll, and the costs associated with generating the 
electricity. Through the OUC contract, the City meets its incremental electricity needs, after 
accounting for the electricity it receives from its own 155 megawatt (“MW”) natural gas power 
plant, and the FMPA contracts.  

The Power Contracts, along with City’s own power plant currently service the City’s entire 
electricity needs. The terms that we have assumed for the Power Contracts are as follows: 

 The first FMPA contract entitles the City to 1.4% of the St. Lucie nuclear plant’s output, 
and it is assumed to expire on December 31, 2043.2 

 The second FMPA contract entitles the City to 4.8% of Unit I’s output from the Stanton 
coal plant, and it is assumed to expire on December 31, 2057. 3 

 The third FMPA contract entitles the City to 3.8% of Unit ll’s output from the Stanton coal 
plant, and it is assumed to expire on December 31, 2066;4 and 

 The OUC contract requires that OUC serve all of the City’s incremental electricity needs - 
after accounting for the City’s share of the output from Stanton l, Stanton ll and St. Lucie ll 
and the output from City’s 155 MW natural gas power plant, and it is assumed to expire 
on December 31, 2029.5  

                                                
1 The fourth of the FMPA contracts currently has no energy or capacity associated with it, and PA did not include 
the contract for the purpose of this analysis. 

2 PA’s analysis assumes the Power Sales Contract expires commensurate with the retirement of the plant (per 
PA’s interpretation of the contract language, which calls for contract termination at the later date of the bond 
maturity or the plant retirement). PA assumes St. Lucie Unit No. 2 retires at the expiration of the current nuclear 
license on December 31, 2043.  

3 PA’s analysis assumes the Power Sales Contract expires commensurate with the retirement of the Stanton I unit 
(per PA’s interpretation of the contract language, which calls for contract termination at the later date of the bond 
maturity or the plant retirement). PA assumes a 70 year commercial life for Stanton I (similar to PA’s assumptions 
for coal-fired resources across the U.S.), at which point the facility may need to incur capital expenses to remain 
operational potentially offsetting any positive value of the contract.  

4 PA’s analysis assumes the Power Sales Contract expires commensurate with the retirement of the Stanton II unit 
(per PA’s interpretation of the contract language, which calls for contract termination at the later date of the bond 
maturity or the plant retirement). PA assumed a 70 year commercial life for Stanton II (similar to PA’s assumptions 
for coal-fired resources across the U.S.), at which point the facility may need to incur capital expenses to remain 
operational potentially offsetting any positive value of the contract.. 

5 Unofficially, this contract is referred to as the ‘Supplemental Service’ contract. 
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Edwards Wildman Palmer LLP (“EWP”), on behalf of Vero Beach, requested that PA 
Consulting Group (“PA”) opine on the fair market value (“FMV”) of the Power Contracts, in 
order to support the potential acquisition of Vero Beach’s generation, transmission and 
distribution system by Florida Power and Light (“FPL”).  

PA determined the FMV of the Power Contracts to be between -$81.8 million and -$50.4 
million, with FMPA contracts having a FMV between -$28.5 million and -$17.6 million, and the 
OUC contracts having a FMV between -$53.3 million and -$32.8 million. 

The following memorandum outlines PA’s methodology, assumptions and findings, which are 
all consistent with our standard approach to power contract valuation. 

1.1 OVERVIEW OF THE POWER CONTRACTS 

Through the FMPA contracts the City has a Power Entitlement Share of 4.8% and 3.8% in 
Units l-ll, respectively, of the Stanton coal power plant and 1.4% in St. Lucie ll, a nuclear 
power plant. These Power Entitlement Shares entitle the City to a share of the electricity 
generated by the power plants, as well as their associated costs. These costs include, but are 
not limited to, fuel, operations and maintenance, and debt service (ie principal and interest 
payments).  

The OUC contract serves the City’s incremental electricity needs that are not met by the 
electricity the City receives through the FMPA contracts and its own power plant. In return, 
the City pays OUC a demand charge, in addition to the average cost of generating electricity 
from OUC’s system. 

 

Figure 1-1: Service Territory Overview 

 

 
 
Sources: PA Consulting Group and copyrighted material excerpted from Ventyx’s Velocity Suite.  
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1.2 METHODOLOGY AND ASSUMPTIONS 

The FMV of the Power Contracts is determined using a discounted cash flow analysis of the 
annual mark-to-market values of each contract.6 In simplified terms, the mark-to-market value 
is the difference between the City’s cost for the electricity it receives under the Power 
Contracts, and the cost to purchase the same amount of electricity from the market (ie the 
market cost for electricity).  

Table 1-1 below provides an illustrative example of how a mark-to-market value is calculated. 
In this example, the cost of the electricity the City receives (labeled as ‘City’s Share of St. 
Lucie’s ll Electricity Costs ($ millions)’) is greater than the cost for the same amount of 
electricity if the City had purchased it from the market (labeled as ‘Market Electricity Costs 
(7,000,000 x 1.34% x $35) ($ millions)’). Therefore, the mark-to-market is a negative value, -
$3.4 million, which means the City would need to pay a potential buyer to assume the liability 
(ie negative contract value).  

Table 1-1: Hypothetical Example of Mark-to-Market Annual Value for St. Lucie ll 

St. Lucie ll’s Electricity Output (MWh) 7,000,000 

St. Lucie ll’s Electricity Costs   

Fuel ($ millions) 55 

Operating & Maintenance ($ millions) 145 

Debt Service ($ millions) 300 

St. Lucie ll’s Total Electricity Costs ($ millions) 500 

City’s Power Entitlement Share in St. Lucie ll 1.34% 

City’s Share of St. Lucie’s ll Electricity Costs ($ millions) 6.7 

  

Market Cost for 1 MW of Electricity ($) 35.00 

Market Electricity Costs (7,000,000 x 1.34% x $35) ($ millions) 3.3 

  

Mark-to-Market Value ($ millions) (3.4) 

                                                
6 Mark-to-market analysis is an accounting procedure in which the value of an asset is recorded at its current 
market value, which may be higher or lower than its purchase price or book value. 
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PA determined the City’s share of the electricity costs (eg fuel, operations and maintenance, 
debt service) under the FMPA Contracts based on a detailed analysis of FMPA’s 2012 power 
projects budget and allocations and 2011 Annual Report. Additionally, PA projected the 
electricity the City would receive under the Power Contracts (i.e. how much electricity Stanton 
l, Stanton ll and St. Lucie ll would generate) using its energy market forecasting model. PA’s 
energy market forecasting model simulates the electrical output of all power plants across the 
U.S. - based on inputs such as fuel prices, electricity demand, new power generation 
additions, etc. The energy market forecasting model also projects a market price for electricity 
for all regions of the U.S., including Florida.  

PA then compared the total cost of the electricity received under the FMPA contracts 
(effectively the sum of the fuel, operations and maintenance and debt service costs) to the 
cost of electricity if it had been purchased at the projected market price for electricity in 
Florida. The difference between these two values for a given year represents the annual 
mark-to-market value of the respective FMPA contract. 

PA determined the annual mark-to-market value of the OUC contract based on a similar 
approach. Combining PA’s energy market forecasting model results with an analysis of 
OUC’s annual reports and the OUC contract, PA projected OUC’s electricity costs under the 
contract (i.e. demand and average system costs). PA then calculated the amount of electricity 
OUC would deliver to the City. This value was calculated by adding the electricity projected to 
be provided by the FMPA contracts and the electricity projected to be provided by the City’s 
power plant (also projected using PA’s energy market forecasting model) and comparing 
those values to the City’s forecasted electricity needs. The difference between the City’s 
electricity needs and what it receives from the FMPA contracts and its power plant was 
assumed to be served by the OUC contract. Finally, PA compared the cost of the electricity 
received under the OUC contract to the cost of the electricity if it had been purchased from 
the market, in order to calculate the annual mark-to-market values of the OUC contract. 
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1.3 RESULTS 

Relying upon the methodology and assumptions outlined in the previous sections, PA 
determined the FMV of the Power Contracts based on PA’s projection of the mark-to-market 
values of the Power Contracts and PA’s view of the market cost for electricity in Florida. 
Based on this analysis, PA calculated the FMV of the Power Contracts to be between -$81.8 
million and -$50.4 million, with FMPA contracts having a FMV between -$28.5 million and -
$17.6 million, and the OUC contracts having a FMV between -$53.3 million and -$32.8 
million. Additionally, PA has separated the FMV of the Stanton contracts into the FMV for the 
first 3 years (2014-2016) and the value from year 4 (2017) to maturity. 

The FMV range was developed primarily based on assumptions surrounding the ability of a 
potential buyer to use the annual mark-to-market values of the Power Contracts to offset tax 
liabilities. These values are presented by contract in Table 1-2 below. 

Table 1-2: Fair Market Value Ranges (2014 $millions) 
 Low Fair Market Value High Fair Market Value 

 Maturity 
(2014 +) 2014-16 2017 + Maturity 

(2014 +) 2014-16 2017 + 

FMPA 

Stanton I (10.0) (11.9) 1.9 (6.2) (7.3) 1.1 

Stanton II (8.6) (8.0) (0.6) (5.3) (4.9) (0.4) 

St. Lucie ll (9.9) n/a n/a (6.1) n/a n/a 

Total FMPA (28.5) n/a n/a 17.6 n/a n/a 

OUC 

OUC Contract (53.3) n/a n/a (32.8) n/a n/a 

Total OUC (53.3) n/a n/a (32.8) n/a n/a 

Total FMPA + OUC (81.8) n/a n/a (50.4) n/a n/a 
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 DETAILED RESULTS APPENDIX A:

This section provides detailed proforma of PA’s projections for the Power Contracts. 

 

 

Table A-1 (a): Mark-to-Market Projections – 2014 to 2023 (nominal $s) 

 
 
Source: PA Consulting Group analysis.  

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Stanton l

Electricity Output (GWh) 84 91 140 143 144 147 148 150 154 151
Contract Electricity Cost ($000s) 8,869 9,560 11,748 12,096 13,817 14,150 9,899 10,248 10,703 10,840
Market Cost for Electricity ($000s) 3,607 4,475 7,909 8,585 9,088 9,686 10,380 11,275 12,206 12,611
Mark-to-Market Value (5,263)     (5,085)     (3,839)     (3,511)     (4,729)     (4,465)     481          1,027      1,503      1,770      

Stanton ll
Electricity Output (GWh) 65 68 105 111 114 116 118 120 122 121
Contract Electricity Cost ($000s) 6,544 6,696 8,334 8,762 9,034 9,296 9,617 9,910 10,226 10,371
Market Cost for Electricity ($000s) 2,791 3,378 5,923 6,632 7,147 7,611 8,313 9,044 9,712 10,097
Mark-to-Market Value (3,753)     (3,318)     (2,411)     (2,131)     (1,887)     (1,685)     (1,304)     (866)        (514)        (274)        

St. Lucie ll
Electricity Output (GWh) 90 90 90 90 90 90 90 90 90 90
Contract Electricity Cost ($000s) 8,035 8,137 8,239 8,345 8,454 8,565 8,679 8,796 10,675 5,909
Market Cost for Electricity ($000s) 3,893 4,465 5,118 5,406 5,688 5,953 6,357 6,807 7,183 7,541
Mark-to-Market Value (4,142)     (3,672)     (3,122)     (2,939)     (2,766)     (2,612)     (2,322)     (1,989)     (3,492)     1,632      

OUC
Electricity Output (GWh) 486 476 394 379 368 362 362 346 342 347
Contract Electricity Cost ($000s) 29,596 29,880 30,065 30,972 31,881 32,309 36,021 36,237 36,742 37,798
Market Cost for Electricity ($000s) 20,954 23,503 22,345 22,688 23,169 23,835 25,502 26,076 27,187 28,982
Mark-to-Market Value (8,642)     (6,377)     (7,720)     (8,285)     (8,712)     (8,474)     (10,519)  (10,161)  (9,555)     (8,817)     

Table A-1 (b): Mark-to-Market Projections – 2024 to 2033 (nominal $s) 

 
 

Source: PA Consulting Group analysis.  

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
Stanton l

Electricity Output (GWh) 152 153 153 153 152 151 153 153 153 153
Contract Electricity Cost ($000s) 11,191 11,478 11,798 12,088 12,368 12,570 13,050 13,380 13,699 14,027
Market Cost for Electricity ($000s) 13,263 13,822 14,426 15,004 15,451 15,786 16,561 17,228 17,659 18,100
Mark-to-Market Value 2,072      2,344      2,628      2,916      3,082      3,217      3,510      3,848      3,960      4,073      

Stanton ll
Electricity Output (GWh) 123 124 123 120 122 123 120 122 122 122
Contract Electricity Cost ($000s) 10,730 10,966 11,173 11,241 17,136 9,737 9,845 10,210 10,465 10,726
Market Cost for Electricity ($000s) 10,738 11,193 11,596 11,789 12,354 12,871 13,030 13,730 14,073 14,425
Mark-to-Market Value 8               227          423          548          (4,783)     3,134      3,185      3,520      3,608      3,698      

St. Lucie ll
Electricity Output (GWh) 90 90 90 90 90 90 90 90 90 90
Contract Electricity Cost ($000s) 6,035 6,164 6,296 5,559 5,698 5,841 5,987 6,137 6,290 6,447
Market Cost for Electricity ($000s) 7,857 8,184 8,513 8,863 9,154 9,467 9,771 10,170 10,425 10,685
Mark-to-Market Value 1,822      2,019      2,217      3,304      3,456      3,626      3,784      4,034      4,134      4,238      

OUC
Electricity Output (GWh) 354 364 373 392 402 411 0 0 0 0
Contract Electricity Cost ($000s) 38,717 40,008 41,220 43,025 44,235 45,049 0 0 0 0
Market Cost for Electricity ($000s) 30,806 32,948 35,177 38,492 40,780 43,120 0 0 0 0
Mark-to-Market Value (7,911)     (7,060)     (6,043)     (4,534)     (3,455)     (1,929)     -           -           -           -           
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Table A-1 (c): Mark-to-Market Projections – 2034 to 2043 (nominal $s) 

 

Source: PA Consulting Group analysis.  

2034 2035 2036 2037 2038 2039 2040 2041 2042 2043
Stanton l

Electricity Output (GWh) 153 153 153 153 153 153 153 153 153 153
Contract Electricity Cost ($000s) 13,943 14,291 14,649 15,015 15,390 15,775 16,169 16,574 16,988 17,413
Market Cost for Electricity ($000s) 18,553 19,017 19,492 19,980 20,479 20,991 21,516 22,054 22,605 23,170
Mark-to-Market Value 4,610      4,726      4,844      4,965      5,089      5,216      5,346      5,480      5,617      5,758      

Stanton ll
Electricity Output (GWh) 122 122 122 122 122 122 122 122 122 122
Contract Electricity Cost ($000s) 10,995 11,269 11,551 11,840 12,136 12,439 12,750 13,069 13,396 13,731
Market Cost for Electricity ($000s) 14,785 15,155 15,534 15,922 16,320 16,728 17,146 17,575 18,014 18,465
Mark-to-Market Value 3,791      3,886      3,983      4,082      4,184      4,289      4,396      4,506      4,619      4,734      

St. Lucie ll
Electricity Output (GWh) 90 90 90 90 90 90 90 90 90 90
Contract Electricity Cost ($000s) 6,608 6,774 6,943 7,117 7,295 7,477 7,664 7,855 8,052 8,253
Market Cost for Electricity ($000s) 10,952 11,226 11,507 11,794 12,089 12,391 12,701 13,019 13,344 13,678
Mark-to-Market Value 4,344      4,452      4,564      4,678      4,795      4,915      5,037      5,163      5,292      5,425      

OUC
Electricity Output (GWh) 0 0 0 0 0 0 0 0 0 0
Contract Electricity Cost ($000s) 0 0 0 0 0 0 0 0 0 0
Market Cost for Electricity ($000s) 0 0 0 0 0 0 0 0 0 0
Mark-to-Market Value -           -           -           -           -           -           -           -           -           -           

Table A-1 (d): Mark-to-Market Projections – 2044 to 2053 (nominal $s) 

 

Source: PA Consulting Group analysis.  

2044 2045 2046 2047 2048 2049 2050 2051 2052 2053
Stanton l

Electricity Output (GWh) 153 153 153 153 153 153 153 153 153 153
Contract Electricity Cost ($000s) 17,848 18,294 18,751 19,220 19,701 20,193 20,698 21,216 21,746 22,290
Market Cost for Electricity ($000s) 23,749 24,343 24,952 25,576 26,215 26,870 27,542 28,231 28,936 29,660
Mark-to-Market Value 5,902      6,049      6,200      6,355      6,514      6,677      6,844      7,015      7,190      7,370      

Stanton ll
Electricity Output (GWh) 122 122 122 122 122 122 122 122 122 122
Contract Electricity Cost ($000s) 14,074 14,426 14,786 15,156 15,535 15,923 16,321 16,729 17,148 17,576
Market Cost for Electricity ($000s) 18,926 19,400 19,885 20,382 20,891 21,414 21,949 22,498 23,060 23,637
Mark-to-Market Value 4,852      4,974      5,098      5,226      5,356      5,490      5,627      5,768      5,912      6,060      

St. Lucie ll
Electricity Output (GWh) 0 0 0 0 0 0 0 0 0 0
Contract Electricity Cost ($000s) 0 0 0 0 0 0 0 0 0 0
Market Cost for Electricity ($000s) 0 0 0 0 0 0 0 0 0 0
Mark-to-Market Value -           -           -           -           -           -           -           -           -           -           

OUC
Electricity Output (GWh) 0 0 0 0 0 0 0 0 0 0
Contract Electricity Cost ($000s) 0 0 0 0 0 0 0 0 0 0
Market Cost for Electricity ($000s) 0 0 0 0 0 0 0 0 0 0
Mark-to-Market Value -           -           -           -           -           -           -           -           -           -           
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Table A-1 (e): Mark-to-Market Projections – 2054 to 2063 (nominal $s) 

 

Source: PA Consulting Group analysis.  

2054 2055 2056 2057 2058 2059 2060 2061 2062 2063
Stanton l

Electricity Output (GWh) 153 153 153 153 0 0 0 0 0 0
Contract Electricity Cost ($000s) 22,847 23,418 24,003 24,604 0 0 0 0 0 0
Market Cost for Electricity ($000s) 30,401 31,161 31,940 32,739 0 0 0 0 0 0
Mark-to-Market Value 7,554      7,743      7,937      8,135      -           -           -           -           -           -           

Stanton ll
Electricity Output (GWh) 122 122 122 122 122 122 122 122 122 122
Contract Electricity Cost ($000s) 18,016 18,466 18,928 19,401 19,886 20,383 20,893 21,415 21,951 22,499
Market Cost for Electricity ($000s) 24,227 24,833 25,454 26,090 26,743 27,411 28,096 28,799 29,519 30,257
Mark-to-Market Value 6,212      6,367      6,526      6,689      6,856      7,028      7,204      7,384      7,568      7,757      

St. Lucie ll
Electricity Output (GWh) 0 0 0 0 0 0 0 0 0 0
Contract Electricity Cost ($000s) 0 0 0 0 0 0 0 0 0 0
Market Cost for Electricity ($000s) 0 0 0 0 0 0 0 0 0 0
Mark-to-Market Value -           -           -           -           -           -           -           -           -           -           

OUC
Electricity Output (GWh) 0 0 0 0 0 0 0 0 0 0
Contract Electricity Cost ($000s) 0 0 0 0 0 0 0 0 0 0
Market Cost for Electricity ($000s) 0 0 0 0 0 0 0 0 0 0
Mark-to-Market Value -           -           -           -           -           -           -           -           -           -           

Table A-1 (f): Mark-to-Market Projections – 2064 to 2073 (nominal $s) 

 

Source: PA Consulting Group analysis.  

2054 2055 2056 2057 2058 2059 2060 2061 2062 2063 2064
Stanton l

Electricity Output (GWh) 0 0 0 0 0 0 0 0 0 0 0
Contract Electricity Cost ($000s) 0 0 0 0 0 0 0 0 0 0 0
Market Cost for Electricity ($000s) 0 0 0 0 0 0 0 0 0 0 0
Mark-to-Market Value -           -           -           -           -           -           -           -           -           -           -           

Stanton ll
Electricity Output (GWh) 122 122 122 0 0 0 0 0 0 0 0
Contract Electricity Cost ($000s) 23,062 23,638 24,229 0 0 0 0 0 0 0 0
Market Cost for Electricity ($000s) 31,013 31,788 32,583 0 0 0 0 0 0 0 0
Mark-to-Market Value 7,951      8,150      8,354      -           -           -           -           -           -           -           -           

St. Lucie ll
Electricity Output (GWh) 0 0 0 0 0 0 0 0 0 0 0
Contract Electricity Cost ($000s) 0 0 0 0 0 0 0 0 0 0 0
Market Cost for Electricity ($000s) 0 0 0 0 0 0 0 0 0 0 0
Mark-to-Market Value -           -           -           -           -           -           -           -           -           -           -           

OUC
Electricity Output (GWh) 0 0 0 0 0 0 0 0 0 0 0
Contract Electricity Cost ($000s) 0 0 0 0 0 0 0 0 0 0 0
Market Cost for Electricity ($000s) 0 0 0 0 0 0 0 0 0 0 0
Mark-to-Market Value -           -           -           -           -           -           -           -           -           -           -           
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 PA’S MODELING APPROACH APPENDIX B:

B.1 INTRODUCTION 

PA uses a bottom up approach to forecasting market electricity prices and power generating 
asset earnings. This process is formed around a fundamental analysis. As part of the 
fundamental analysis, PA develops assumptions using an approach that continuously 
combines research, data and industry knowledge. PA translates the insight gained from 
published industry data and its proprietary inputs into modeling inputs, thus plant results. PA 
also analyzes plant results from its fundamental analysis by applying its own proprietary 
stochastic dispatch optimization model and current configuration of a locational marginal 
pricing model to assess the impacts of price volatility and transmission constraints, 
respectively. 

B.2 CORE PRINCIPLES 

Two principles are fundamental to PA’s approach: 

 Supply and demand equilibrium: Power markets migrate toward a balance between 
capacity and load. 

 Compensation for generation: Generators are compensated for more than the marginal 
cost of generation. 

B.2.1 Supply and Demand Equilibrium 

A fundamental tenet of PA’s approach is that market participants continuously adjust toward 
economic equilibrium conditions by making decisions to add or retire generating capacity. 
Participants respond to the opportunity to capture excess margins through entry and the 
inverse opportunity to exit when expected returns do not justify ongoing costs. As a 
consequence, neither excessively high nor excessively low returns should persist over the 
long term because participants will change the level of supply until a balance with demand is 
reached. While PA believes that markets gravitate toward equilibrium conditions, participants 
often react to both below- and above-market returns causing pendulum-like price variations 
over time.7 

                                                
7 Actual markets rarely achieve precise equilibrium. Many industries have shown a pendulum of cycling returns, 
where above-market returns are followed by excess entry resulting in lower returns, followed by under-investment, 
which in time yields higher returns. While such cycles are often characteristic of commodity markets, the market 
generally seeks economic equilibrium. 
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B.2.2 Compensation for Generation 

PA’s analysis utilizes a market model based on the premise that generators are compensated 
for more than the marginal cost of energy. PA’s approach forecasts additional compensation 
(above marginal cost) for the going-forward costs of generation (i.e. costs of generation that 
are not sunk) to maintain system reliability. In a deficit or equilibrium market, this 
compensation would include the cost of debt and equity required to build the necessary units 
for system reliability requirements. This compensation could come in the form of energy 
payments (in spot, forward, and bilateral markets), capacity payments (installed capacity or 
ICAP, unforced capacity or UCAP, and bilateral payments), and ancillary service payments. 

B.3 KEY COMPONENTS OF THE ANALYSIS 

PA employs a variety of models to forecast market prices in regional markets and project the 
performance of power generating assets. The approach and the types of models used are 
widely accepted and commonly relied upon in the energy industry to forecast asset cash 
flows. The key components of the analysis are illustrated in Figure C-1. 
 

 
 

The central components of PA’s analysis are the simulation of plant dispatch operations 
(“Dispatch Simulation” on the diagram) and capacity additions and retirements (“Capacity 
Simulation”). Multiple inputs drawn from industry research also shape the analysis. 

B.3.1 Environmental Analysis (emissions) 

Environmental regulations force generators to incur costs to comply with limits on emissions 
of certain pollutants, generally reducing cash flows. PA uses its proprietary Multi-Pollutant 
Optimization Model (MPOM) to project the costs of these regulations. 

PA’s forecast reflects the costs and constraints of a multi-pollutant regulatory scenario, which 
includes restrictions on sulfur dioxide (SO2), nitrogen oxides (NOx), mercury (Hg) and carbon 
dioxide (CO2) emissions. In this context, PA projects: 

Figure C-1: Key Components of the Modeling Process 
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 the optimal timing and type of environmental capital expenditures (given the trade-off 
between expensive environmentally efficient equipment and higher emissions costs) 

 the optimal fuel type for each plant (given the trade-off between cleaner fuel and higher 
emissions costs) 

 emissions cost rates for the pollutants (given volumetric caps imposed by regulation). 

MPOM is a model that solves for the optimal market-driven decisions to comply with 
emissions constraints and maximize cash flows over the long term. 

Beyond the near term (when forward prices are used), the prices for NOx and SO2 emissions 
allowances are outputs of this model based on the current regulations in place. CO2 pricing is 
derived based on an analysis of proposed legislation. The prices and decisions associated 
with all environmental programs are used as an environmental cost in the dispatch of 
generating units. 

B.3.2 Environmental Analysis (renewable energy) 

The renewable energy credit (REC) market has emerged as a way for renewable generators 
to capture additional payments for the green attributes of their energy production. In general, 
a REC is defined as one megawatt-hour of renewable energy generation delivered to the 
electric power system. RECs are purchased by load-serving entities, often to satisfy 
renewable portfolio standards (RPS). 

PA projects REC prices based on the additional revenue needed (above and beyond 
revenues earned from the energy market) for the lowest cost renewable resource needed to 
meet RPS requirements. Main drivers to the REC price forecast include: 

 market energy prices 
 transmission constraints 
 the type and amount of renewable resources that can be built in a region 
 renewable tax incentives 
 technology development costs. 

PA’s REC price modeling approach involves projecting demand for renewable energy based 
on the projected electricity sales for the load serving entities and the RPS annual goals. For 
each year of the forecast, a cash flow is developed for renewable resources to determine 
project revenues and to calculate the REC price sufficient for a renewable project to break 
even. In early years, transmission limitations restrict the amount of renewable resources that 
can be added in addition to the amount of planning and construction time required for 
resources to be brought into service. 

The REC forecast is determined by identifying the required REC payment for the marginal 
technology needed to meet the RPS goal. The identification is accomplished by comparing 
the renewable supply stack, sorted from low to high cost technologies, to the RPS demand in 
each year. For most years, wind generation is expected to be the marginal resource and thus 
set the REC price. In the early years, the REC price reflects current market prices. 
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B.3.3 Transmission Analysis 

Transmission limitations introduce power price disparities within a region, and these price 
disparities affect cash flows. For favorably located units (for instance, within an area of high 
demand but limited access to supply due to transmission constraints, such as Southwest 
Connecticut), these disparities increase gross margins. For unfavorably located plants (for 
instance, within an area of low demand and minimal transmission access to areas of high 
demand), these price disparities reduce gross margins. 

PA employs GE-PSLF software for power flow analysis to identify inter-area transmission 
congestion and constraints. 

B.3.4 Dispatch Simulation 

Power plants are dispatched to generate and sell power when demand justifies the operating 
costs. Units with low operating costs relative to other facilities are dispatched often; units with 
high costs are dispatched less frequently. The hour-by-hour interaction of supply and demand 
determines how frequently and how profitably plants dispatch within a market, and simulating 
this interaction is a modeling approach that is commonly relied upon in the industry to 
forecast cash flows. 

An iterative process of dispatch and capacity simulation is at the core of PA’s methodology. 
After PA specifies an initial capacity plan to satisfy the load projections, PA’s model simulates 
the behavior of the regional power markets and the corresponding dispatch decisions of the 
power generating asset. PA’s model then simulates the decisions market participants would 
make to add or retire capacity given the performance of the plants. Figure C-2 illustrates the 
iterative process. 

 

Figure C-2: Iterative Dispatch and Capacity Simulation 
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The dispatch of the regional markets is simulated using MULTISYMTM, an hour-by-hour 
chronological production cost-based dispatch model. Within MULTISYMTM, generating units in 
each pertinent transmission area are modeled individually, taking into account the unit-
specific cost and operating characteristics. Units are dispatched in the simulation in the order 
of economic merit (according to dispatch cost) until adequate generation is brought on line. 
The cost of the last unit dispatched to meet load requirements sets the power price for that 
hour. 

The products of the dispatch simulation are energy price forecasts for the regional power 
markets and performance statistics for each of the generating units (such as capacity factors 
and gross margin). 

a. FUEL PRICING 

Fuel pricing assumptions impact the variable costs of the power generating asset available 
for operation within PA’s model. Fuel costs of primary importance to a market’s power prices 
include coal, fuel oil, and natural gas.  

Delivered natural gas prices for are based on PA’s market-by-market view of regional and 
local transportation, demand seasonality and spot basis differentials to the Henry Hub. Henry 
Hub projections incorporate NYMEX futures for 2012 and 2013. For 2014 and 2015, natural 
gas prices are trended toward a consensus forecast commencing in 2016.  

PA’s analysis reflects delivered coal price projections on a unit-by-unit basis, reflecting 
PA’s projection of a particular power generating asset’s marginal coal selection and market 
pricing for that coal type, and transportation charges. Coal selections are projected using 
MPOM, which simultaneously solves for the optimal combination of coal selections, 
environmental retrofit decisions, unit dispatch, and emission allowance prices. 

Free-On-Board (FOB) mine prices for 2012 are based on SNL futures, trended to PA’s long-
term projection commencing in 2015. PA’s long-term projections of FOB prices are based on 
EIA models of expected long-run mining costs in each major coal-mining region, supply and 
demand economics for different coal types and other market knowledge available to PA, in an 
integrated market analysis. PA projects transportation costs based on proprietary models, 
which factor in recent transportation pricing trends, long-term input costs and forecasted 
changes in productivity. 

B.3.5 Capacity Simulation 

The remaining steps of the dispatch and capacity simulation (see Figure C-3) relate to the 
decisions market participants make regarding capacity entry and exit. 
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Plants that continue to lose money will eventually be retired. Conversely, market participants 
who perceive the opportunity for an attractive investment return will undertake to construct 
new plants. Both of these dynamics will change the power markets over time and affect the 
earnings prospects for a given power generating asset. 
 

 
 

a. CAPACITY COMPENSATION SIMULATION 

The difference between the energy margins produced by the dispatch analysis and the going-
forward costs drives the amount of additional compensation necessary to motivate generators 
to provide capacity (PA defines this as capacity compensation).8 

PA’s capacity compensation model assumes that each regional market will retain a sufficient 
amount of capacity to meet reliability requirements. The intersection between capacity supply 
and demand determines the rate for capacity compensation. 

b. CAPACITY ADDITIONS AND RETIREMENTS 

Over the projection period, each regional supply mix changes due to capacity additions and 
retirements. 

 For the near term, capacity changes are based on PA’s assessment of public information 
regarding retirements and additions. PA excludes construction projects that have been 
announced but not yet financed, permitted, or started. 

                                                
8 Going-forward costs are the fixed costs that could be avoided with unit shutdown, i.e. the costs exclusive of sunk 
capital or financing costs. 

Figure c-3: Example Supply and Demand Curve 
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 For the long term, capacity changes are a function of projected returns. Units that expect 
to lose money for five consecutive years are retired at the end of the third losing year. 
New units are added if the projected energy and capacity margins provide an adequate 
investment return. 

The resulting supply mix then becomes the basis for another dispatch model run. This 
process is repeated until retirements and additions converge, marking the end of the dispatch 
and capacity simulation process. 

B.3.6 Volatility Analysis 

Electricity prices are highly unpredictable due to physical characteristics (non-storability) and 
network dynamics (unpredictable load, generation and transmission outages, etc.). Price 
volatility may impact energy margins, particularly for some types of units. 

PA assesses the impact of volatility on specific power generating assets by using its 
proprietary stochastic dispatch model. This model is designed to simulate market price 
volatility and plant operating decisions made in the context of uncertainty. The results of the 
stochastic dispatch include plant operations and gross margin projections. 

B.4 CONCLUSIONS 

PA has extensive experience projecting the operations and gross margin of physical power 
generating assets and marking related financial assets to market for the purposes of debt 
financing, acquisition support, business planning, litigation support, portfolio optimization, 
restructuring and sales. PA has analyzed physical and financial assets in nearly every North 
American power market.  

PA employs an industry leading modeling approach that leverages the knowledge of its 
subject matter experts and utilizes a unique mix of integrated modeling capabilities. 
Specifically: 

 PA has experts in power market economics, operations and modeling, emissions 
regulation and modeling, transmission analysis, oil and natural gas markets, and 
renewable markets, among others. PA leverages this expertise to offer an integrated view 
of the energy markets and to support its proprietary modeling suite.  

 PA has a robust, well-developed, and industry-tested fundamental modeling process, 
including its proprietary stochastic dispatch optimization, capacity compensation, 
environmental, renewable, and valuation models along with the use of production cost, 
transmission, and natural gas models that are operated by PA experts and populated with 
PA data. 

 


