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Appendix

The definitions and formulae to be used for the Pennsylvania-specific TRC test,
consistent with Act 129 of 2008, are set forth in this Appendix.

The definitions and formulae in this Appendix are taken from pages 10—~ 12, 15-17,
and 22 of the California Manual'' without further specific attribution.

"' The California Standard Practice Manual — Economic Analysis of Demand-Side Programs and
Projects, July 2002, p. 18. See .
http://www.clarkstrategicpartners.net/files/calif standard practice manual.pdf.
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The following are the formulas for discounted payback, the net present value (NFVp) and the
benefit-cost ratio (BCRp) for the Participant Test. A

NPVp = Bp - Cp
NPVavp = {Bp- Cp)/P
BCRp = Bp/ Cp
DPp = Min j such that Bj > Cj
Where:
NPVp = Net present value to all participants
NPVavp = Net present value to the average participant
BCRp = Benefit-cost ratio to participants
DPp = Discounted payback in years
Bp = NPV of benefit to participants
Cp = NPV of costs to participants
Bj = Cumulative benefits to participants in year
Ci = Cumulative costs to participants in year j
P == Number of program participants
J = First year in which cumulative benefits are cumulative costs.
d = Interest rate (discount)

The Benefit (Bp) and Cost (Cp) terms are further defined as follows:

BPZiBR, +TC, + INC, iAB + P4,
po (1+dy A+dy™
N
c=3
=1
Where:
BR1 = Bill reductions in year t
Bit = Bill increases in year t
TCt = Tax credits in year t
INCt = Incentives paid to the participant by.the sponsoring utility in year ¢
PCt = Participant costs in year t to include:
° Initial capital costs, including sales tax*
a Ongoing operation and maintenance costs include fuel cost
a Removal costs, less salvage value
J Value of the customer's time in arranging for instaliation, if
significant
PACat = Participant avoided costs in year t for alternate fuel devices (costs of
devices not chosen)
Abat = Avoided bill from alternate fuel in year t
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The first summation in the Bp equation should be used for conservation and load ‘
~management programs. For fuel substitution programs; both the first-and second summations
should be used for Bp.

Note that in most cases, the customer bill impact terms (BRt, Blt, and ABay) are further
determined by costing period to reflect load impacts and/or rate schedules, which vary
substantially by time of day and season. The formulas for these variables are as follows:

I I
BR, =3 (AEG,x AC:E, xK,)+ ) (ADG, x AC: D, x K,,) + OBR,

dee) 1=

ABy = (Use BRt formula, but with rates and costing periods appropriate for the alternate
fuel utility) .

I I
BI, = Y (AEG, x AC: E, x (K, —1))+ > (ADG, x AC : D, x (K, — 1))+ OBI,

f=1 j=t

Where: _

AEGy = Reduction in gross energy use in costing period i in year t

ADG;, = Reduction in gross billing demand in costing period i in year t

ACE; = Rate charged for energy in costing period i in year t

ACD; = Rate charged for demand in costing period i in year ¢

Ki = 1 when AEGit or ADGit is positive (a reduction) in costing period 1 in
year t, and zero otherwise

OBR; = Other bill reductions or avoided bill payments (e.g.,, customer charges,
standby rates).

OBl = Other bill increases (i.e. customer charges, standby rates).

1 = Number of periods of participant’s participation

In load management programs such as TOU rates and air-conditioning cycling, there are
often no direct customer hardware costs. However, attempts, should be made to quantify
indirect costs customers may incur that enable them to take advantage of TOU rates and

similar programs.

If no customer hardware costs are expected or estimates of indirect costs and value of service -
are unavailable, it may not be possible to calculate the benefit-cost ratio and discounted

payback period.

* Some difference of opinion exists as to what should be called an incentive. The term can be interpreted
broadly to inciude almost anything. Direct rebates, interest payment subsidies, and even energy audifs can be
calied incentives. Operationally, it is necessary to restrict the term to include only dollar benefits such as
rebates or rate incéntives (monthly bill credits), Information and services such as audits are not considered
incentives for the purposes of these tests. If the incentive is to offset a specific participant cost, as in a rebate-
type incentive, the full customer cost (before the rebate must be included in the PC, term

* If money is borrowed by the customer to cover this cost, it may not be necessary to calculate the annual
mortgage and discount this amount if the present worth of the mortgage payments equals the initial cost. This
ocours when the discount rate used is equal to the interest rate of the mortgage. If the two rates differ (e.g., a
lodn offered by the utility), then the stream of mortgage payments should be discounted by the discount rate
chosen.
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Formulae: The formulae for the lifecycle revenue impact (LRI RIM) net present value
(NPV RIM), benefit-cost ratio (BCR RIM) the first-year revenue impacts and annual
revenue impacts are presented below:

LRIRIM
FRIRIM

ARIRIMt =

NPVRIM

BCRRIM®

LRIRIM

FRIRIM

ARIRIM

NPVRIM
BCRRIM

BRIM
CRIM

il

i

(CRIM - BRIM) / E

(CRIM - BRIM) /E fort=1%

FRIRIM fort=1

(CRIMt - BRIMt Y/Et fort=2, ............. , N
BRIM-CRIM

BRiM/CRIM where:

Lifecycle revenue impact of the program per unit of energy (KWh or therm)
or demand (kW) (the one-time change in rates) or per customer (the change

in customer bills over the life of the program). (Note: An appropriate
choice of kWh, therm, kW, and customer should be made)

First-year revenue impact of the program per unit of energy, demand, or
per custorner.

Stream of cumulative annual revenue impacts of the program per unit of
energy, demand, or per customer. (Note: The terms in the ARI formula are
not discounted; thus they are the nominal cumulative revenue impacts.
Discounted cumulative revenue impacts may be calculated and submitted if
they are indicated as such. Note also that the sum of the discounted stream
of cumulative revenue impacts does not equal the LRI RIM"

Net present value levels
Benefit-cost ratic for rate levels

Benefitsto rate levels or customer bills
Costs to rate levels or customer bills

= Discounted stream of system energy sales (kWh or therms) or demand sales

(kW) or first-year customers. (See Appendix D for a description of the
derivation and use of this term in the LRIRIM test.)
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The Brav and Crpy terms are further defined as follows:

N UAC, +RG, X, UAC,
B T
H (1+d)™ (1+d)

=1 =]

Y UIC, +RL + PRC, +INC, ¥ RL,
CRLM Z . . -1 : +Z drt-—l
= (1+d) o (+d)
Y. E
E=>» —F——
; A+d)~
Where: _
UACt = Utility avoided supply costs in year t
UICt = Utility increased supply costs year t
RGt = Revenue gain from increased sales m year ¢
RLt = Revenue loss from reduced sales in year t
PRCt = Program Administrator program costs in yeart
Et = System sales in kWh, kW or therms in year t or ﬁFst year customers
UACat = Utility avoided supply costs for the alternate fuel in year ¢
Rlat =

Revenue loss from avoided bill payments for alternate fuel in yeart (i.e.,
device not chosen in a fuel substitution program) -

For fuel substitution programs, the first term in the B RIM and C RIM equations represents
the sponsoring utility (electric or gas), and the second term represents the alternate utitity.

The RIM test should be calculated separately for electric and gas and combined electric and
gas.



Strawman for comments — See Secretarial Letter dated 5 /42/ /2009
 M-a00q-20800

/4

B

The utility avoided cost terms (UAC,, UIC,, and UACy) are further determined by costing
period to reflect time-variant costs of supply:

I I
UCA, = > (AEN, x MC : E, x K, )+ Y .(ADN, x MC: D, x K,,)

Jes} =1

UACy = (Use UACt formula, but with marginal costs and costing periods appropriate
for the alternate fuel utility.)

I I
UIC, Y (AEN, x MC: E, x(K, ~1D)+ Y (ADN, x MC: Dx(K, —1))
j=) i=t

Where:

[Only terms not previously defined are included here.}
AENIt = Reduction in net energy use in costing period I in year t
ADNit = Reduction in net demand in costing period 1 in year t
MC:Eit = Marginal cost of energy in costing period i in year t

It

MC:Dit Marginal cost of demand in costing period i in year t

The revenue impact terms (RGy, RLy, and RLy ) are parallel to the bill impact terms in the
Participant Test. The terms are calculated exactly the same way with the exception that the
net impacts are used rather than gross impacts. If a net-to-gross ratio is used to differentiate
gross savings from net savings, the revenue terms and the participant's bill terms will be
related as follows:

RGt = BIt * (net-to-gross ratio)
RLt = BRt * (net-to-gross ratio)
Rlat = Abat * (net-to-gross ratio)
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The formulas for the net present value (NPVrc)' the benefit-cost ratio (BCRyrc and
levelized costs are presented below:

NPVIRC = BTRC- CTRC

BCRTRC = BTRC /CTRC
LCTRC = LCRC/IMP
Where:

NPVTRC = Net present value of total costs of the resource
BCRTRC = Benefit-cost ratio of total costs of the resource

LCTRC = Levelized cost per unit of the total cost of the resource (cents per kWh for
conservation programs; dollars per kW for load management programs)
BTRC = Benefits of the program
- CTRC = Costs of the program
LCRC = Total resource costs used for levelizing
IMP = Total discounted load impacts of the program
PCN = Net Participant Costs

The Bygre Crre LCRC, and IMP terms are further defined as follows:

X UAC, +TC, L UAC, + PAC,
BTRC = Z : =1 + Z : —1
= (I+d) - (+d)

Y. PRC,+ PCN, +UIC,

CTRC =

Z{ (L+d)™

N —
rere=% PRC, + PCN, -TC,

p (1+d)™

IMP = Z{(Z AEN,Yor (ADN,, where I = peak period)}

=t i=]

(d+dy™? .

The first summation in the BTRC equation should be used for conservation and load
management programs. For fuel substitution programs, both the first and second summations
should be used.
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