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Appendix A 

 This appendix sets forth the equations of Staff’s monthly model of equity 

investors’ cash flows, starting with these definitions: 

𝐶𝐹0 =  −𝐸0 

𝐶𝐹𝑚 = 𝑅𝑚 − 𝑃𝑚 − 𝐼𝑚 −  𝑇𝑚  

 𝑇𝑚 =  � �𝑅𝑗 − 𝐼𝑗 − 𝐷𝑗�𝑡𝑗

𝑚

𝑗=𝑚−2

, when 𝑚 corresponds to a July, October, January, or April  

and 

 𝑇𝑚 =  0, when 𝑚 does not correspond to a July, October, January, or April  

where 

CFm is the cash flow in period m 

E0 is the equity investment in period m=0 (e.g., 45%) 

Rm and Rj are revenues in period m and j, respectively (e.g., the LFCR) 

Pm is the debt principal payment in period m 

Im and Ij are the debt interest payments in period m and j, respectively 

Dj is tax depreciation in period j 

Tm is the tax payment in period m 

Tj is the tax rate in period j 

m and j are the number of months since the start of the contract minus 1 (m=0 

corresponds to June 2017; m=1 corresponds to July 2017; etc.) 
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 We seek to find a constant R = Rm for each m= 1 to 20x12, such that the net 

present value of the above-defined cash flows from the equity owners’ perspective is 

zero: 

� 𝐶𝐹𝑚(1 + 𝑟)−𝑚 
20𝑥12+7

𝑚=0

= 0 

where 

r  is the after-tax allowed rate of return on equity. 

The solution for R can be acquired through an iterative approach or algebraically, as 

shown later in this appendix. 

 Note that the summation continues 7 months beyond the 20x12 month term of 

the sourcing agreement.  This is to allow for the continued payment of income taxes 

(and/or the accrual of tax depreciation benefits).  If we assume that these tax effects 

continue through the end of the 21-month tax depreciation schedule, then we need all 

seven months.  If we instead assume (as the FutureGen Alliance proposes) that the 21st 

year of depreciation is taken into account in 20th year, then we only need one additional 

month (the first January following the end of the 20x12 month term, when the last 

quarterly payment is assumed to be made). 

 Returning to the monthly debt payments, P  and  I, Staff employed two different 

models.  In one of Staff’s cash flow models, monthly loan payments (the sum of interest 

and principal payments) were the same throughout the 20-year term of the loan.  In an 

alternative model, used to examine situations where FutureGen’s equity investors may 

choose to borrow more than 55% of the project’s private capital requirements, monthly 
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loan payments were set equal to the level needed to achieve an assumed minimum 

debt coverage ratio. 

 In the first model, the interest and principal payments correspond to the Excel 

functions IPMT and PPMT.  The formulas behind these functions (which can be used 

instead of the functions) are as follows: 

The constant monthly payment (interest plus principal) is equal to  

𝐶 = 𝐵0 ×
𝑖/12

1 − (1 + 𝑖/12)−20𝑥12
 

where 

i is the nominal annual interest rate, and  

B0 is the opening balance of the loan (the balance in period 0), and the balance after 

each monthly payment is  

𝐵𝑚 = 𝐵0(1 + 𝑖/12)𝑚 −  𝐶[(1+𝑖/12)𝑚−1]
𝑖/12

,  for m=1 to 20x12. 

Interest payments are  

𝐼𝑚 = (𝑖/12)𝐵𝑚−1 and  

Principal payments are  

𝑃𝑚 = 𝐶 −  𝐼𝑚 . 

 In Staff’s alternative model, monthly loan payments were set equal to the level 

needed to achieve an assumed minimum debt coverage ratio (“MDCR”).  In that model, 

principal payments are set equal to the minimum of: 

(1) the loan balance at the beginning of the period (𝐵𝑚), and  

(2)  𝑅𝑚− 𝑇𝑚
𝑀𝐷𝐶𝑅

−  𝐼𝑚 . 
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The algebraic solution to the first model (with fixed monthly loan payments) is derived 

by rearranging the equation, ∑ 𝐶𝐹𝑚(1 + 𝑟)−𝑚 20𝑥12+7
𝑚=0 = 0, and solving for R.   

 First, substituting the first three equations shown in this appendix into the above 

equation results in: 

 −𝐸0 +  � (𝑅𝑚 − 𝑃𝑚 − 𝐼𝑚

20𝑥12

𝑚=1

) (1 + 𝑟)−𝑚 −  � � �𝑅𝑗 − 𝐼𝑗 − 𝐷𝑗�𝑡𝑗

𝑚

 𝑗=𝑚−2∀ 𝑚∈Ω 

(1 + 𝑟)−𝑚  =   0 

Where 

Ω  is the set of all m from 1 to 20x12+7 that correspond to a July, October, January, or April 

(tax payment months), and  

�   is the summation over all 𝑚 that are elements of Ω;  and 
∀ 𝑚∈Ω

 

All other variables are as defined earlier in this appendix. 

 Second, substituting our sought-after R for all the Rm and Rj, and isolating R on 

the left side of the equation, results in: 

  𝑅 � (1 + 𝑟)−𝑚
20𝑥12

𝑚=1

 –  𝑅 � � 𝑡𝑗

𝑚

 𝑗=𝑚−2∀ 𝑚∈Ω 

(1 + 𝑟)−𝑚  

=   𝐸0 + � (𝑃𝑚 + 𝐼𝑚

20𝑥12

𝑚=1

) (1 + 𝑟)−𝑚  −  � � �𝐼𝑗 + 𝐷𝑗�𝑡𝑗

𝑚

 𝑗=𝑚−2∀ 𝑚∈Ω 

(1 + 𝑟)−𝑚  

  

And finally: 

  𝑅 =   
𝐸0 + ∑ (𝑃𝑚 + 𝐼𝑚20𝑥12

𝑚=1 ) (1 + 𝑟)−𝑚  −  ∑ ∑ �𝐼𝑗 + 𝐷𝑗�𝑡𝑗𝑚
 𝑗=𝑚−2∀ 𝑚∈Ω (1 + 𝑟)−𝑚

∑ (1 + 𝑟)−𝑚20𝑥12
𝑚=1   –  ∑ ∑ 𝑡𝑗𝑚

 𝑗=𝑚−2∀ 𝑚∈Ω (1 + 𝑟)−𝑚
  

Using the above formula, assumptions about loan type discussed in Staff’s comments, 

and the assumed interest rate of 6.82% used in the FutureGen Alliance’s example, four 



5 
 

different numerical solutions for R and for LFCR=Rx12  are shown in the following table.  

The four result from varying the allowed annual equity return from a nominal value of 

10% to an effective value of 10%, and from varying the treatment of tax depreciation in 

the last six months of the contract to being taken into account in the 20th year or the 21st 

year.  

Assumed 
Annual 
Interest 

Rate 

   Solution for R Solution for LFCR 

Allowed Annual  
Equity Return 

21st year of tax 
depreciation taken in 

21st year of tax 
depreciation taken in 

Nominal Nominal   Effective 20th yr 21st yr 20th yr 21st yr 

6.82% 
10.00% <==> 10.47% 0.9612% 0.9595% 11.53% 11.51% 

9.57% <==> 10.00% 0.9423% 0.9405% 11.31% 11.29% 
 

 


