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8. Cost Effectiveness

8.1 Explain and demonstrate how the proposed plan will be cost effective as defined by the
Total Resource Cost Test (TRC) specified by the Commission.

The EE&C plan is based upon the requirements and guidance of the Total Resource Cost Test Manual (May
28, 2009), with some minor changes that were requested during the comment period. Notable changes were
the use of a marginal transmission and distribution costs instead of the full transmission and distribution rates.
" As stated in the FirstEnergy Companies’ Comments to the draft TRC test order, dated June 5, 2009, the
Companies acknowledged that they would not have the ability to address changes at this late date but would
review the final TRC Order and, if necessary, make any necessary changes in a filing by August 1, 2009.

The TRC method utilized by the Company takes into account the combined effects of the EE&C Plan on both
participating and non-participating customers. The sum of costs incurred by both the Company and any
participating customers was used to calculate the costs. The benefits calculated in the TRC test include the
avoided supply costs, including generation, transmission and distribution capacity costs valued at marginal
cost, and the avoided energy supply costs calculated using the Commission requested third stage approach.

On the benefits side the approach requires during the first five-year period that the avoided energy costs be
calculated using the wholesale electric generation prices as reflected in the NYMEX PIM futures price, to
reflect both on- and off-peak prices on a 50% on- and 50% off-peak basis. FirstEnergy assumes the 5 years as
2009 through 2013 as PJM West Hub forward contracts are not yet traded beyond 2013, and the 2009 data
reflects actual settlement prices through May 22 and forward contracts thereafter. FirstEnergy chose a
forward market data point of May 22, 2009, and applied an exponentially weighted moving average (EMA)
method to the forward data to normalize for daily volatility. The EMA provides a balance between
transmitting changes in market expectations as reflected by futures prices while dampening any possible
influence of illiquidity (10 days of trades provides more available observations) and large swings due to few
traders moving the market.

The Commission approach called for in the second five-year period has the avoided energy costs calculated
using the NYMEX natural gas futures price. The natural gas futures price was then converted into an
estimated wholesale energy price through the use of a standard spark spread method expanded to reflect
monthly spreads for the “prompt year” applied to the entire 5 year period. The PJM West Hub price was
derived based on the forward market price at Henry Hub and the relationship between PIM West Hub Power
and Henry Hub Natural gas forwards in 2013. Specifically, heat rates for the Spark Spread calculation are
based on the annual on peak and off peak forward market implied heat rate for 2013 (Off Peak On Peak)
similar to the first 5 year period, this calculation used the natural gas forward market observation date of May
22,2009 utilizing an averaging method to normalize for daily volatility.

The Commission approach in the third five-year period requires that the avoided energy costs use the EIA
Annual Energy Outlook. The prices during this timeframe are based on the US Department of Energy's
(DOE) Energy Information Administration's (EIA) Annual Energy Outlook (AEO) published in May 2009.
The EIA AEO does not directly include price for PIM West Hub, rather, the AEO publishes national average
retail "end user" prices. To derive wholesale prices for PM West Hub, PJM on peak, off peak, and around
the clock actual annual average PJM West Hub prices from 2006, 2007, and 2008 were compared to the EIA
AEO national retail price averages in those years and a multiplier was calculated to convert EIA AEO
nominal generation prices from AOE 2009 Low Price Case tables (table 8, line 90) prices to PIM West Hub
wholesale prices for these 5 forecast years.

For the avoided ancillary services cost, yield curves were created based on monthly average on peak and off
peak ancillary service price / PJM West Hub day ahead price relationships for 2006 - 2008. These historic
relationships were applied to the provided power prices to create the associated ancillary service prices.




Energy Efficiency and Conservation Plan Page 98 of 124
Cost Effectiveness

For the avoided capacity cost the Company used a price forecast based on the FirstEnergy latest official and
confidential long term price capacity price forecast. It reflects Regional Pricing Model Auction (RPM)
assumptions from the second quarter of 2008.

The retail transmission and distribution rates for Penn Power are based on the most recent retail electric tariff
rates. The tariff rate schedules were rolled up into rate classes in order to align with the Commission’s Act
129 Implementation Orders. The distribution rates were escalated as defined by the Commission in the final
TRC test Order entered on June 23, 2009. The escalator is the Producer Price Index Industry data as of July
14,2009.

The inclusion of full retail distribution rates as avoided costs has changed the total plan TRC results from 1.74
to 2.13 but this change has no effect on the budgetary program costs nor the stated kWh or KW savings
presented in the July 1 filing.

The benefits were then calculated using the measure kWh and kW savings multiplied by the assumed number
of measure units® and the avoided capacity and energy costs. This value per year was then discounted by
taking a Net Present Value (NPV) over the measure life-time using the post-tax weighted average cost of
capital (WACC).

On the costs side the TRC test includes the costs of the various programs incurred by the Company and the
participating customers, including, equipment, installation, operation, and maintenance costs, cost of removal
(less salvage value) for turn-in programs, and administrative costs. The costs are in 2009 dollars and are “as
spent” due to the fact that each year’s program is evaluated separately by measure and the budgeted number
of measure units. Program costs are budgeted by year in 2009 dollars, but operation and maintenance costs
are based on measure life and are discounted using NPV back to the program year installed.

As a result, the Company’s EE&C Plan is cost-effective based on the TRC test as described above. The
results of the TRC test are presented in PUC Table 1 and are expressed as both a net present value and a
benefit-cost ratio.

8.2. Provide data tables (see Tables 7A thru 7E).

The following tables present the summary TRC results by program, by year, in the five customer class
segments outlined in the Commission Act 129 appendices.

? Measure Unit refers to participants and/or number of items. The measure units, for example, can be a single customer
participant (i.e. a customer get a new CAC system) or a count of lights bulbs as in the CFL rebate program.
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Appendix G

Table 1: Portfolio Summary of Lifetime Costs and Benefits

Portfolio Summary of Lifetime Costs and Benefits
Net Lifetime Benefits. and TRC per the California Standard Practice Manual

Total Total
Total . .
. Discounted Discounted
. . Discounted o . i Cost- Benefit
Portfolio Discount Rate _ . | Lifetime Net Lifetime )
Lifetime Costs Ratio
($000) Benefits Benefits
‘ ($000) (3000)
Residential
(exclusive of Low- 11.14% 18,815,383 48,487,950 29,672,566 2.58
Income)
Residential Low| —;; {0, 144,882 467,585 322,704 3.23
Income
Commercial/ 11.14% 15,184,697]  41,094,480] 25,909,783 2.71
Industrial Small]
Commercial/
Industrial 11.14% 12,705,934 11,746,455 (959,479) 0.92
Large
Governmental/l ;4o 7214,708] 13,495,068 6,280,359 1.87
Non-Profit
Total 11.14% 54,065,604 115,291,538 61,225,933 2.13
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8. Cost Effectiveness

8.1 Explain and demonstrate how the proposed plan will be cost effective as defined by the
Total Resource Cost Test (TRC) specified by the Commission.

The EE&C plan is based upon the requirements and guidance of the Total Resource Cost Test Manual (May
28, 2009), with some minor changes that were requested during the comment period. Notable changes were
the use of a marginal transmission and distribution costs instead of the full transmission and distribution rates.
As stated in the FirstEnergy Companies’ Comments to the draft TRC test order, dated June 5, 2009, the
Companies acknowledged that they would not have the ability to address changes at this late date but would
review the final TRC Order and, if necessary, make any necessary changes in a filing by August 1, 2009.

The TRC method utilized by the Company takes into account the combined effects of the EE&C Plan on both
participating and non-participating customers. The sum of costs incurred by both the Company and any
participating customers was used to calculate the costs. The benefits calculated in the TRC test include the
avoided supply costs, including generation, transmission and distribution capacity costs valued at marginal
cost, and the avoided energy supply costs calculated using the Commission requested third stage approach.

On the benefits side the approach requires during the first five-year period that the avoided energy costs be
calculated using the wholesale electric generation prices as reflected in the NYMEX PJM futures price, to
reflect both on- and off-peak prices on a 50% on- and 50% off-peak basis. FirstEnergy assumes the 5 years as
2009 through 2013 as PJM West Hub forward contracts are not yet traded beyond 2013, and the 2009 data
reflects actual settlement prices through May 22 and forward contracts thereafter. FirstEnergy chose a
forward market data point of May 22, 2009, and applied an exponentially weighted moving average (EMA)
method to the forward data to normalize for daily volatility. The EMA provides a balance between
transmitting changes in market expectations as reflected by futures prices while dampening any possible
influence of illiquidity (10 days of trades provides more available observations) and large swings due to few
traders moving the market.

The Commission approach called for in the second five-year period has the avoided energy costs calculated
using the NYMEX natural gas futures price. The natural gas futures price was then converted into an
estimated wholesale energy price through the use of a standard spark spread method expanded to reflect
monthly spreads for the “prompt year” applied to the entire 5 year period. The PJM West Hub price was
derived based on the forward market price at Henry Hub and the relationship between PJM West Hub Power
and Henry Hub Natural gas forwards in 2013. Specifically, heat rates for the Spark Spread calculation are
based on the annual on peak and off peak forward market implied heat rate for 2013 (Off Peak On Peak)
similar to the first 5 year period, this calculation used the natural gas forward market observation date of May
22,2009 utilizing an averaging method to normalize for daily volatility.

The Commission approach in the third five-year period requires that the avoided energy costs use the EIA
Annual Energy Outlook. The prices during this timeframe are based on the US Department of Energy's
(DOE) Energy Information Administration's (EIA) Annual Energy Outlook (AEO) published in May 2009.
The EIA AEO does not directly include price for PIM West Hub, rather, the AEO publishes national average
retail "end user" prices. To derive wholesale prices for PIM West Hub, PJM on peak, off peak, and around
the clock actual annual average PIM West Hub prices from 2006, 2007, and 2008 were compared to the EIA
AEO national retail price averages in those years and a multiplier was calculated to convert EIA AEO
nominal generation prices from AOE 2009 Low Price Case tables (table 8, line 90) prices to PJM West Hub
wholesale prices for these 5 forecast years.

For the avoided ancillary services cost, yield curves were created based on monthly average on peak and off
peak ancillary service price / PIM West Hub day ahead price relationships for 2006 - 2008. These historic
relationships were applied to the provided power prices to create the associated ancillary service prices.
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For the avoided capacity cost the Company used a price forecast based on the FirstEnergy latest official and
confidential long term price capacity price forecast. It reflects Regional Pricing Model Auction (RPM)
assumptions from the second quarter of 2008.

The retail transmission and distribution rates for Penelec are based on the most recent distribution rate case
approved by the Commission on January 11, 2007. The tariff rate schedules were rolled up into rate classes
in order to align with the Commission’s Act 129 Implementation Orders. The distribution rates were
escalated as defined by the Commission in the final TRC test Order entered on June 23, 2009. The escalator
is the Producer Price Index Industry data as of July 14, 2009.

The inclusion of full retail distribution rates as avoided costs has changed the total plan TRC results from 1.96
to 2.39 but this change has no effect on the budgetary program costs nor the stated kWh or KW savings
presented in the July 1 filing.

The benefits were then calculated using the measure kWh and kW savings multiplied by the assumed number
of measure units'? and the avoided capacity and energy costs. This value per year was then discounted by
taking a Net Present Value (NPV) over the measure life-time using the post-tax weighted average cost of
capital (WACC).

On the costs side the TRC test includes the costs of the various programs incurred by the Company and the
participating customers, including, equipment, installation, operation, and maintenance costs, cost of removal
(less salvage value) for turn-in programs, and administrative costs. The costs are in 2009 dollars and are “as
spent” due to the fact that each year’s program is evaluated separately by measure and the budgeted number
of measure units. Program costs are budgeted by year in 2009 dollars, but operation and maintenance costs
are based on measure life and are discounted using NPV back to the program year installed.

As a result, the Company’s EE&C Plan is cost-effective based on the TRC test as described above. The
results of the TRC test are presented in PUC Table 1 and are expressed as both a net present value and a
benefit-cost ratio.

8.2. Provide data tables (see Tables 74 thru 7E).

The following tables present the summary TRC results by program, by year, in the five customer class
segments outlined in the Commission Act 129 appendices.

> Measure Unit refers to participants and/or number of items. The measure units, for example, can be a single customer
participant (i.e. a customer get a new CAC system) or a count of lights bulbs as in the CFL rebate program.
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Appendix G

Table 1: Portfolio Summary of Lifetime Costs and Benefits

Portfolio Summary of Lifetime Costs and Benefits
Net Lifetime Benefits. and TRC per the California Standard Practice Manual

Total Total
Total . .
Discounted Discounted Discounted Cost- Benefit
Portfolio Discount Rate _ . s'cou Lifetime Net Lifetime 08t ) et
Lifetime Costs Ratio
($000) Benefits Benefits
' (5000) (5000)
Residential
(exclusive of Low- 7.92% 71,442,882 199,580,375 128,137,493 2.79
Income)
Res‘;’::;‘;'el““w 7.92% 472,997 1,991,999 1,519,002 421
Infi‘l’l‘s‘z'::lr ;‘;l;m 7.92% 44,102,338] 118,206,511 74,104,173 2.68
Commercial/
Industrial 7.92% 29,014,837 35,310,406 6,295,569 1.22
Large
Governmental/
Non-Profit 7.92% 21,487,728 43,257,145 21,769,417 2.01
Total 7.92% 166,520,783} 398,346,436] 231,825,653 2.39

Page 1 of 6
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