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REQUEST NO. 1. Refer to page 6, starting at Line 1 of the Direct Testimony of J. Richard
Hornby. It states, “KPCo System Sales Clause, Tariff S.S.C., the Company retains forty percent
of the margin revenue from off-system and credits retail customers with the remaining sixty
percent.” In Tariff S.S.C.,! Effective Date June 29, 2010, issued by Commission Order in Case
No. 2009-00459 dated June 28, 2010, the Rate Section, at paragraph 1, states, “[w]hen the
monthly net revenues from system sales are above or below the monthly base net revenues from
system sales, as provided in paragraph 3 below, an additional credit or charge equal to the
product of the KWHs and a system sales adjustment factor (A) shall be made, where ‘A’,
calculated to the nearest 0.0001 mill per kilowatt-hour, is defined as set forth below.” Also,
reflected in Tariff S.S.C., Rate Section, is the System Sales Adjustment Factor equation. That is
defined as:
System Sales Adjustment Factor (A) — (.6 [Tm-Tb])/Sm.

a. Explain whether the “.6” from the formula identified above is applied to the total
off-system sales revenues, or whether the formula is applied to the difference between the total
off-system sales revenues and the monthly base off-system sales amount.

b. Explain what assumptions Dr. Fisher used in allocating the off-system
sales between the ratepayer and shareholder.
C. Explain how Dr. Fisher concluded that the shareholders receive 40 percent

of the off-system sales revenues.

! Kentucky Power Company Schedule of Tariffs, Terms and Conditions of Service
Governing Sale of Electricity, Tariff S.S.C., Issued by Order in Case No. 2009-00459,
Application of Kentucky Power Company for a General Adjustment of Rates (Ky. PSC June 28,
2010). Effective Date, June 29, 2010.



RESPONSE NO. 1

a. The “.6” from the formula is applied to the difference between the monthly net revenues
from system sales and the monthly base net revenues from system sales defined in paragraph 3 of
Tariff S.S.C.,* Effective Date June 29, 2010, issued by Commission Order in Case No. 2009-

00459 dated June 28, 2010.

Witness: J. Richard Hornby

b. Dr. Fisher allocated revenues from off-system sales (OSS) 60 percent to ratepayers and
40 percent to shareholders based upon Mr. Hornby’s assumption that this is the effective
allocation of all net revenues from OSS under Tariff S.S.C., as explained in response KPSC 1-3.

Upon further review, Dr. Fisher has noted that his calculations have allocated total
revenues from OSS rather than net revenues, i.e. , the calculations did not deduct the variable
cost of production incurred to make the OSS from the total OSS revenues. Dr. Fisher has revised
his calculations to use an estimate of net revenues from OSS. We will provide parties with
revised exhibits that reflect that revised calculation. This revision does not change the nature of
Dr. Fisher’s conclusions and findings in any significant way.

The allocation of revenues from OSS as originally filed and as corrected are described
below:

As originally filed: The projection of total revenues from off system sales (termed

“Econ Energy Sales (‘000)” in Strategist) were allocated between shareholders
(40%) and ratepayers (60%). The annual stream of costs for each option was

modified by replacing “Market revenue / (Costs)” [in KPSC DR 1-48] with a



modified column which included only 60% of OSS revenues.(Note that KPCO
calculates Market Revenue/Costs as Econ Energy Sales minus Econ Energy
Purchases) For the full formulation as originally filed, see columns AT through
AV in tab “StratComp - Syn” of workbook “Exhibit JIF-2, 3 & 6
Strategist Compilation Workbook Synapse.xlsx” provided in response to KPCO
data request 1-7.
As corrected: It is assumed, for the purposes of this simplified analysis, that net
revenues from OSS profits equal total revenues from OSS minus our estimate of
the variable production costs KPCo incurred to make OSS. We assume that those
variable production costs are proportional to the fraction of generation that is sold
out of system, which is calculated as “Econ Energy Sales (GWh)” / “Therm{[al]
generation (GWh).” This fraction is multiplied by the sum of fuel, variable O&M,
and emissions allowance costs to determine the variable operating cost of
generation associated with OSS. This variable operating cost is deducted from
total OSS revenues (“Econ Energy Sales (‘000)) to result in an OSS, net of
variable operating costs. Finally 40% of this value is deducted from the stream of
“Market revenue / (Cost)” and a new annual net power cost calculated.
For the full formulation of the corrected estimate, see columns AZ through BJ in tab

“StratComp — Syn” of workbook “Exhibit JIF-2, 3 & 6

Strategist Compilation_Workbook Synapse.xIsx” provided in response to KPCO data request

1-7.

Witness: Jeremy Fisher



c. Seeresponse to KPSC 1- 1 (b).

Witness: Jeremy Fisher






REQUEST NO. 2. Refer to page 15, starting at Line 9 of the Direct Testimony of Jeremy
Fisher, Ph.D. It states, “I deducted 40% of the gross market sales from the KPCo system on an
annual basis, and, following the Company’s method for calculating the total cumulative present
worth (CPW), subtracted the remaining revenues from the stream of costs and calculated a new
CPW.” Also, refer to Dr. Fisher’s testimony at page 15, starting at line 14 where it states, “[t]he
result of allocating 40% of OSS revenues to shareholders drives up the cost seen by ratepayers —
but drives it up faster in those scenarios where KPCo has greater off-system sales, in this case in
Option 1.”

a. Provide the gross market sales amount on an annual basis and the time-
period used in your Strategist analysis of the Kentucky Power Company (“Kentucky Power™)
System.

b. Explain how the 40 percent off-system sales revenues to shareholders was
determined. Provide all calculations necessary to support that 40 percent of off-system sales

revenues are going to sharcholders.

RESPONSE NO. 2

a. Gross market sales (in ‘000$, nominal) vary by option. For the eight runs
examined specifically in the Sierra Club filing (Options 1-4B, and Options 1, 2, and 4A with
Synapse Low CO; Price), the gross market sales (“Econ Energy Sales” in Sirategist) are shown
below. These values can also be found in column I of in tab “StratComp ~ Syn” of workbook
“Exhibit JIF-2, 3 & 6 Strategist Compilation Workbook Synapse.xlsx” provided in response to
KPCO data request 1-7; the table below is provided as an attachment to this response as well in

“KPSC 1-2a.xlsx”



Market Sales from Strategist Model ('000$ Nominal)

Company Strategist Runs (BASE Commodity

Price) Synapse Low CO2 Price
Option Option Option Option Option Option Option Option
Year 1 2 3 4A 4B 1 2 4A

2011 | 52478 52478 52478 52477 52477 | 52478 52478 52,478
2012 | 98,389 98,389 98,389 98,389 98,389 | 98,389 98,389 98,389
2013 | 62,692 62,692 62,692 62,692 62,692 | 62,692 62,692 62,692
2014 | 79152 79,152 79,152 79,152 79,152 | 79,162 79,152 79,152
2015 | 57,102 57,102 98,751 57,101 57,101 | 57,102 57,102 57,102
2016 | 38,706 22,784 20,280 0 0 38,706 22,784 0
2017 | 45,362 17,458 15,530 0 0 45,362 17,458 0
2018 | 60,402 20,564 18,344 0 0 60,402 20,564 0
2019 | 42560 17,866 15,840 0 0 42,560 17,866 0
2020 | 61,123 22,257 19,871 22,257 0 44,044 16,630 16,630
2021 | 67,203 25439 22,767 25439 0 48,337 18,649 18,649
2022 | 68,111 29,556 26,764 29,556 0 62,420 27197 27,197
2023 | 30,750 20,843 18,563 20,842 0 26,299 18,912 18,912
2024 | 48,955 22549 20,119 22,548 0 41,351 20,125 20,125
2025 | 147,664 127,556 122,441 127,555 127,555 | 124,569 31,507 111,169
2026 | 165,337 125504 119,845 125,504 125504 | 141,998 25,761 105,407
2027 | 154,502 131,760 126,154 131,759 131,759 | 118,710 26,658 108,616
2028 | 166,958 126,000 120,350 126,000 126,000 | 133,267 22,859 100,665
2029 | 154,577 118,331 112,598 118,331 118,331 | 123,003 16,727 95,391
2030 | 155,475 130,655 124,712 130,654 130,654 | 114,426 16,288 101,667
2031 | 158,856 124,931 119,064 124,931 124,931 | 124,587 14,641 95,526
2032 | 179,061 140,262 134,021 140,261 140,261 | 133,990 14,848 104,272
2033 | 176,763 134,750 129,032 134,749 134,749 | 122,042 12,135 89,821
2034 | 147,960 134,483 126,515 134,483 134,483 | 112,458 11,211 80,147
2035 | 144,082 115,512 109,147 115511 115,511 | 106,504 9,889 66,747
2036 | 144,617 116,043 109,347 116,042 116,042 | 101,469 9,799 58,497
2037 | 154,908 119,278 113,204 119,277 119,277 | 107,121 9,831 56,574
2038 | 131,734 106,128 99,712 106,127 106,127 | 95,697 9,805 46,758
2039 | 139,177 108,854 102,244 108,853 108,853 | 95469 10,559 44,491
2040 | 127,580 97,876 92515 97,876 97,876 | 87,120 11,235 38,728

b.

See response to KPSC 1-1b.

Witness: Jeremy Fisher




Market Sales from Strategist Model ('000S Nominal)

Company Strategist Runs (BASE Commadity Price) Synapse Low CQ2 Price

Year Option 1 Option 2 Option 3 Option 4A Option 4B| Option 1 Option 2 Option 4A

2011| 52,478 52,478 52,478 52,477 52,477 52,478 52,478 52,478

2012| 98,389 98,389 98,389 98,389 98,389 98,389 98,389 98,389

2013| 62,692 62,692 62,692 62,692 62,692 62,692 62,692 62,692

2014 79,152 79,152 79,152 79,152 79,152 79,152 79,152 79,152

2015| 57,102 57,102 98,751 57,101 57,101 57,102 57,102 57,102

2016| 38,706 22,784 20,280 0 0 38,706 22,784 0
2017] 45,362 17,458 15,630 0 0 45,362 17,458 0
2018] 60,402 20,564 18,344 0 0 60,402 20,564 0
2019] 42,560 17,866 15,840 0 0 42,560 17,866 0
2020] 61,123 22,257 19,871 22,257 0 44,044 16,630 16,630
2021} 67,203 25,439 22,767 25,439 0 48,337 18,649 18,649
2022) 68,111 29,556 26,764 29,5656 0 62,420 27,197 27,197
2023} 30,750 20,843 18,563 20,842 0 26,299 18,912 18,912

2024] 48,955 22,549 20,119 22,548 0 41,351 20,125 20,125

2025 147,664 127,556 122,441 127,555 127,555 | 124,569 31,507 111,169

2026] 165,337 125,504 119,845 125504 125,504 | 141,998 25,761 105,407

2027} 154,502 131,760 126,154 131,759 131,759 | 118,710 26,658 108,616

2028] 166,958 126,000 120,350 126,000 126,000 | 133,267 22,859 100,665

2029} 154,577 118,331 112,598 118,331 118,331 | 123,003 16,727 95,391

2030} 155,475 130,655 124,712 130,654 130,654 | 114,426 16,288 101,667

2031} 158,856 124,931 119,064 124,931 124,931 | 124,587 14,641 95,526

2032} 179,061 140,262 134,021 140,261 140,261 | 133,990 14,848 104,272

2033} 176,763 134,750 129,032 134,749 134,749 | 122,042 12,135 89,821

2034 147,960 134,483 126,515 134,483 134,483 | 112,458 11,211 80,147

2035 144,082 115,512 109,147 115511 115,511 | 106,504 9,889 66,747

2036 144,617 116,043 109,347 116,042 116,042 | 101,469 9,799 58,497

2037) 154,908 119,278 113,204 119,277 119,277 | 107,121 9,831 56,574

2038 131,734 106,128 99,712 106,127 106,127 | 95,697 9,805 46,758

2039} 139,177 108,854 102,244 108,853 108,853 | 95,469 10,5659 44,491

2040} 127,580 97,876 92,515 97,876 97,876 87,120 11,235 38,728







REQUEST NO. 3. Does the Sierra Club recognize that Kentucky Power’s base rates include
approximately $15.29 million in off-system sales revenues with a specific base amount
therefrom assigned to each month; and that, on a monthly basis, the difference between the off-
system sales revenues and the base amount for that month is shared with 60 percent allocated to
the ratepayer and 40 percent allocated to the shareholders?

a. If no, explain Sierra Club’s understanding of how the off-system sales
revenues are shared between the ratepayers and the shareholders.

b. If yes, explain the Sierra Club’s position that the shareholders receive 40
percent of the off-system sales revenues.

c. Explain whether Sierra Club maintains that the ratepayers of Kentucky
Power could receive no more than 60 percent of annual off-system sales revenues in a 12-month
period.

d. Using the allocation methodology as stated in Item 1 above and using
Sierra Club’s Strategist analysis, explain whether Sierra Club’s conclusion or testimony would

change as to the 40 percent of off-system sales revenues to the shareholders.

RESPONSE NO. 3.

Mr. Hornby recognizes that Kentucky Power’s base rates include approximately $15.29
million in net revenues from off-system sales (OSS) with a specific base amount therefrom
assigned to each month; and that, on a monthly basis, 60 percent of the difference between actual
net revenues from OSS and the base amount of net revenues from OSS for that month is credited
to ratepayers, if positive, or recovered from ratepayers, if negative.

a. Not applicable.



b. Mr. Hornby is not familiar with all of the Orders and history underlying the
currently effective KPCo System Sales Clause, including the base monthly net revenues totaling
$15.29 million. His position that shareholders receive 40 percent of net revenues from OSS is
based on his interpretation of the KPCo System Sales Clause and his assumption that the $15.29
million referred to in that clause, and reflected in KPCO current base rates, is a net annual credit
from off-system sales to ratepayers that was assumed for the purpose of setting KPCo’s base
rates and. His interpretation is based upon his reading of Tariff S.S.C., which effectively states
that in a given month in which monthly net revenues from system sales are below the monthly
base net revenues from system sales, as provided in paragraph 3, KPCO will levy an additional
charge to collect that shortfall. Mr. Hornby interprets that provision to mean that in a month in
which monthly net revenues from system sales are zero, KPCo will collect revenues equal to the
monthly base net revenues from system sales for that month through a charge equal to that
amount divided by sales for that month. For example, if monthly net revenues from system sales
are zero in March, KPCo would set this charge to collect $1,530,489 from ratepayers. Extending
this interpretation to a year in which monthly net revenues from system sales are zero, KPCo
would collect $15.29 million in additional revenue from ratepayers.

C. Mr. Hornby has interpreted the currently effective KPCo System Sales Clause to
mean that ratepayers of Kentucky Power could receive no more than 60 percent of annual net
revenues from OSS in a 12-month period.

d. No. Mr. Hornby’s interpretation of the currently effective KPCo System Sales

Clause is the same in response to Data Request 1 a as in response to Data Request 3 a.

Witness: J. Richard Horby






REQUEST NO. 4. Refer to page 10, lines 1-3, of Dr. Fisher’s testimony. Provide the source
of dry flue gas desulfurization (“DFGD”) system cost estimates that differ from the Kentucky

Power’s estimates.

RESPONSE NO. 4
The estimated cost for both the DFGD system and replacement options that are discussed
by Dr. Fisher in his testimony are all from Kentucky Power Company. Dr. Fisher did not
challenge the Company’s EPC cost estimate of $769M (“as spent” $), according to the testimony
of Mr. Weaver, of the DFGD. Dr. Fisher’s testimony simply notes that the Company appears to
have used a different and lower estimate for the capital cost in the Company Strategist
Compilation Workbook.
Dr. Fisher states in his testimony (p10 at 1-6):
In my assessment, the Company appears to have carried something akin to
this “scrivener’s error” through their supporting Strategist model, resulting in
a surprisingly low capital cost for the FGD as portrayed in their fundamental
Strategist analysis, while simultaneously inflating the expected capital cost of

replacement options by 33-42% in the model relative to values presented in
direct testimony.

This statement highlights the significant difference between the Company’s estimate of
DFGD system costs presented in the testimony (and accompanying discovery responses) of
witness Weaver and the Company’s estimate of DFGD system costs used in the Company
Strategist Compilation Workbook, as described in Dr. Fisher’s testimony. This difference is

portrayed visually in Figure 3 of Dr. Fisher’s testimony.

Witness: Jeremy Fisher






REQUEST NO. 5. Refer to page 10, lines 3-6, of Dr. Fisher’s testimony. Provide the source

of cost estimates for replacement options that differ from the Company’s options.

RESPONSE NO. 5:

See response to KPSC 1-4.

Witness: Jeremy Fisher






REQUEST NO. 6. Refer to page 33, lines 1-2, and Exhibit JIF-7A of Dr. Fisher’s testimony.
The testimony maintains that the Company’s estimate for carbon dioxide emissions is below
industry estimates. Explain the impact of the recent Energy Information Administration (“EIA”)
AEQ-2012 Early Release report that CO, emissions will remain below the 2005 thru 2035

previously forecasted levels.

RESPONSE NO. 6:

Dr. Fisher’s testimony maintains that the Company’s forecast of the price for carbon
dioxide emissions is below other industry price forecasts (see page 31 at lines 10-11). Dr. Fisher
does not comment on the Company’s projections of the physical quantities of carbon dioxide

emissions under each of the options analyzed.

In terms of future prices for carbon dioxide emissions, Dr. Fisher does not expect that the
projection from the EIA AEO-2012 Early Release (ER) that the physical quantity of CO,

emissions will remain below 2005 levels thru 2035 to have a material impact.

The reduction in projected CO; emissions from the electric sector through 2035
between AEO 2011 and AEO 2012 ER is notable — about a 3-5% reduction relative to

AEO 2011.

Explaining this reduction, in the section entitled “Energy-Related Carbon Dioxide

Emissions,” the EIA’s AEO 2012 Early Release (“AEO 2012”) report states:

Although total U.S. energy-related CO, emissions increased by almost 4 percent
in 2010, they do not return to their 2005 level (5,996 million metric tons) by the
end of the AEO2012 projection period (see Figure 4 on page 2). Emissions per
capita fall by an average of 1 percent per year from 2005 to 2035, as growth in
demand for transportation fuels is moderated by higher energy prices and Federal
CAFE standards. In addition, electricity-related emissions are tempered by
efficiency standards, State RPS requirements, and implementation of the CSAPR,



which helps_shift the fuel mix away from coal toward lower carbon fuels.
(emphasis added)

However, that reduction is small compared to the minimum reduction required by
2035 in order to mitigate climate change, i.e. achieve a global concentration of

greenhouse gasses that will not force more than 2°C of warming on average.

The figure below shows forecast electric sector CO, emissions from AEQ 2011,
AEO 2012, and from a carbon policy case tested in AEO 2010 (the American Power Act,
or APA, requiring 80% reductions by 2050). The reductions realized through changing
commodity prices (i.e. gas prices) and economics (i.e. the downturn), as well as more
protective regulations, will have resulted in a CO; trajectory approximating the APA
from today through 2015. From 2017 to 2024, the reductions the EIA projects in AEO
2012 ER are only about 30% of the reduction required under the 2010 APA case. Beyond
2024, the reductions forecast in AEO 2012 ER are a diminishing fraction of required

reductions, down to about 15% by 2031 (see attached workbook KPSC 1-6.x1sx).
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Given the magnitude of reductions required to mitigate climate change, the
projections of future reductions in CO, we have seen thus far will not significantly

change the marginal price of abatement.

Witness: Jeremy Fisher
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REQUEST NO. 7. Refer to page 33, lines 1-2, and Exhibit JIF-7A of Dr. Fisher’s testimony.
Did Dr. Fisher consider the recent reports associated with the Regional Greenhouse Gas
Initiative that indicates that the recent CO; allowance auction resulted in a floor price of $1.86

per ton verses an expected $10 to $15 per ton? Explain the impact of this uncertainty.

RESPONSE NO. 7:

The low value of the Regional Greenhouse Gas Initiative CO, allowances does
not demonstrates that the CO; price in an effective greenhouse gas program would be
lower than projected, but rather than the RGGI cap on carbon emissions was set far too
high. Emissions from RGGI-covered units have been dropping since 2005 at a faster rate
than the RGGI cap, resulting in an oversupply of allowances — and a trading price
consistently at the auction floor. The cap was established in 2009 at approximately the
2005 emissions level. The drop in emissions was due to fuel switching with a rise in the
price of oil, a moderate increase in non-emitting generation, and stable or declining
consumption trends (see attached document KPSC 1-7

ENE RGGI_Emissions_Report 120110_Final.pdf).

The RGGI market has been clearing at the reserve price for several years and,
without a marked change in the cap, is expected to maintain a very low price. Carbon
prices cleared in the most recent RGGI market at $1.93/short ton CO», the auction’s
reserve price. In retrospect, the cap was set too high. As a result fewer allowances are

being purchased than are being offered, and the price has remained at the reserve price.

Momentum is currently building to tighten the RGGI cap, which would require

the quantity of annual emissions to be reduced at a faster pace, and raise the expected



auction price. See the attached article from the New York Times, dated January 26, 2012

(KPSC 1-7 NYTimes article on RGGI.pdf).

On March 20, 2012, RGGI presented modeling results for a new, lower cap (see
attached document KPSC 1-7 IPM-Modeling_030212.pdf). One of the scenarios
analyzed would push the cap down from 165 million metric tons (MMT) to 106 MMT in
2014, which would push prices from their current level to closer to $5 in 2014 (2009%)
and $7 in 2020 in the reference case. The ceiling price for this case is set at $10 from

2015-2017 and $15 from 2018-2020.

Witness: Jeremy Fisher



RGGI Emissions Trends

January 2011

Emissions from power plants in the Regional
Greenhouse Gas Initiative (RGGI) decreased in 2011
and likely fell to their lowest levels since the program
launched in 2009. Based on data through the third
quarter of 2011, ENE projects that total 2011
emissions are likely to have fallen slightly below the
historic low 1n 2009.! Low emissions are a
consequence of fuel-switching to natural gas,
increased generation from non-emitting sources,
stable electricity consumption, and — to a lesser extent
- mild weather and weak economic conditions in the
region. The persistence of these underlying
conditions through RGGPD’s first three years suggests a
long-lasting structural change in the regional electric
system that will keep emissions significantly below the
existing cap level for the foreseeable future.

Summary of Key Findings:

RGGI at a Glance:

10 States (ME, MA, NH, VT, RI, CT, NY, NJ,

DE and MD)

Applies to all fossil fuel-fired power plants 25

MW or greater

Went into effect Jan 1, 2009

14"™ auction conducted on December 7,

2011

Initial regional cap is 188 miilion tons CO;

Cap is two-phase:

o Stabilization at initial level for 2009-
2014,

o 2.5% reduction per year 2015-2018 for
total 10% reduction

3 year compliance period; first permits due

3/1/2012.

¢ Emissions through the first three quarters of 2011 were 11% below emissions over the same period
in 2010, and total 2011 emissions likely declined to around 34% below the RGGI cap.

e Emissions have declined due to decreasing generation from carbon-intensive fuel oil and coal,
increasing generation from natural gas and renewables, and expanding energy efficiency

programs.

e Emissions have decreased without significant investment in new electric generation, indicating that
carbon pollution can be reduced at low cost within a market-based program like RGGI

e The persistence of low natural gas prices and increasing commitments to renewables and efficiency
suggest that emissions will remain below the current RGGI cap for the foreseeable future.

Emissions Data

Carbon dioxide emissions from RGGI power plants in the first three quarters of 2011 totaled 96,127,957
tons, a 10.7% decrease from emissions over the first three quarters of 2010 (107,648,602 tons). Based
on average fourth quarter emissions in 2009 and 2010, total 2011 emissions are projected to fall about
34% below the regional cap of 188,076,976 tons (Figure 1).

This analysis 1s based on emissions data made available by the RGGI member states and compiled by
RGGI, Inc through the CO2 Allowance Tracking System (RGGI-COATS).2

! Emissions data from power plants within the RGGI program is released publically several months after the end of the

reporting period, so this report projects 2011 emissions based on available data (through third quarter 2011).

2 Emissions data available at: hups:/ /1gei-coats.org/cats/rggl/, “Public Reports”.



Figure 1: RGGI Facility Year-to-Date (YTD)® CO, Emissions through 2011
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Emissions Drivers

Carbon dioxide emissions from power plants in the RGGI program are determined by two main factors:
1) what source the electricity comes from; and 2) how much electricity is consumed. Each of these is
determined by a number of sometimes interrelated drivers:

o Sources of Electric Generation

o Energy Prices & Natural Gas Generation — describing the impact of low-cost, lower-
emissions natural gas on the regional electricity generation mix, including the near
elimination of oil-fired electric generation from the regional system mix;

©  Non-Fossil Fuel Generation — describing how increased generation from renewable and
nuclear sources has decreased the utilization of fossil fueled plants; and

O Imports — describing the degree to which adding RGGI allowance costs to electricity
prices has impacted power flows into the region.

e Electricity Consumption

o Economic Conditions & Energy Efficiency — describing the extent to which the recession and
energy efficiency programs have decreased electric demand; noting that economic
growth and emissions are not as closely linked as commonly assumed; and

o Weather — describing the impact of weather conditions, (largely air-conditioning) on
electricity demand and emissions.

3 Throughout this report Year-to-Date data 1s based on latest available reporting, which vaties between sources. Where
relevant, date ranges ate indicated on the y-axis.

A



Sources of Electric Generation

Energy Prices & Natiral Gas Generation

Electric sector emissions are largely determined by the type of fuel used to generate electricity, and
increased utilization of low-emissions natural gas has decreased RGGI region emissions significantly.
The relative prices of residual fuel and natural gas are particularly important in the RGGI reglon as
significant capacity exists to generate power from either fuel, facilitating the utihization of whichever fuel
is cheapest. For the majority of the past 6 years natural gas has been significantly lower priced (Figure 2).

Figure 2: National Spot Prices for Residual Fuel and Natural Gas
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Low natural gas prices have led to decreased utilization of residual fuel and coal generation. (Coal prices
vary across the region, but have generally increased since 2003, according to EIA.) In the RGGI region
residual fuel generation in the first three quarters of 2011 was down 35% from 2010 levels and 96%
from 2005 levels, while coal generation decreased 22% from 2010 levels and 42% from 2005 levels
(Figure 3). Meanwhile, natural gas generation continued to increase in 2011, up 5% from 2010 levels and
up 34% from 2005. Fuel switching from coal and oil to lower-carbon natural gas has had a significant
impact on regional emissions. To produce the same amount of heat, natural gas emits 44% less carbon
than coal and 33% less carbon than fuel oil,* and natural gas plants are typically more efficient.

Figure 3: RGGI Region YTD Electric Generation from Natural Gas, Coal and Residual Fuels
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4 Carbon emissions factors for natural gas (117.0 Ibs CO2/MMBtu), residual fuel oil (173.7 Ibs CO2/MMBm) and coal
(2100 Ibs CO2/MMBw from EIA: www .eia.doe.gov/oiaf/1605/excel /Fuel%20Emission%20Factors.xls

> Note that natural gas direct stack emissions are much lower than coal and oil, but there is increasing concern about
upstream GHG and other pollution from natural gas, which needs to be more thoroughly investigated and quantified.



Nown-Fossil Fuel Generation

Non-fossil fuel electricity — including nuclear, hydro, wind, and other forms of renewable energy — is
displacing fossil fuel generation and reducing emissions across the region. Data indicate that YTD non-
fossil fuel generation increased 1.2% from 2010 to 2011, and has risen 5.4% since 2001 (Figure 4).

Figure 4: RGGI Region Electricity Production from Non-Fossil Sources
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Between 2005 and 2011 YTD non-fossil generation in the RGGI region has increased by about 6,800
GWh of generation. Of this 6,800 GWh of new non-fossil generation, 2,670 GWh came from wind,
2,860 GWh came from nuclear uprates, and 480 GWh came from landfill gas. Hydro output also
increased by 2,200 GWh in 2011, though it remained below the recent peak output of 29,400 GWh in
2006. The overall trends in recent years show that non-emitting generation is increasing, displacing
fossil-based electricity and reducing emissions in the RGGI region.6

The expansion of non-emitting generation looks likely to continue in years ahead. The Federal Energy
Information Administration (EIA) predicts that renewable and nuclear generation will continue to

6 Based a weighted average of emissions intensity for oil and coal generation coming off line since 2005, in 2010 this
non-emitting generation avoided approximately 6.8 million tons of CQO» that would have been emitted to produce an
equivalent amount of electricity from oil and coal.



increase nationwide in the near term, in addition to natural gas generation.” Additionally, all 10 RGGI
states have Renewable Portfolio Standards that require electric utilities to procure increasing quantities of
renewable electricity, ensuring continuing growth of renewable generation in the region.®

Ovwerall Generation Trends

Electric generation in the RGGI region has reduced in carbon intensity over the last 5 years, due to
increased generation from natural gas, nuclear, and renewable sources and decreased output from higher-
carbon coal and residual fuel plants (Figure 5). With the exception of steady, incremental growth in wind
capacity and modest natural gas additions, this decline in electric sector emissions has occurred without
the addition of significant new capacity or capital expenditures. This low-cost transition to lower
regional emissions suggests that decreasing emissions may be far more cost-effective than commonly
assumed.

Figure 5: RGGI YTD Generation by Fuel Type
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T EIA, 2011, Aunual Esergy Ontlook 2011 Early Rekase Overview, Available at: http:/ /www.eta.gov/forecasis /aeo/
8 For additional information on State Renewable Energy Portfolios see the Department of Energy’s EERE State
Activities & Partnerships, Available at: litp:/ Zappsi .coerc.encrev.gov/states /maps /renewable portfolio states.cim




Electricity Imports and Emissions Leakage

The addition of RGGI allowance costs to electric generation prices does not appear to be causing
significant leakage of emissions to generation sources outside of the RGGI region. Since RGGI began
adding carbon costs to electricity prices on January 1, 2009, electricity sales region-wide have increased
by 3.2%, while generation increased by 2.4%. Slight increases in power imports are driven by many
factors including availability of transmission, plant maintenance, electric energy price differentials
between regions? and other factors, in addition to the modest costs for RGGI allowances. Since RGGI
began imports and consumption have varied only slightly (Figure 6), and recent analysis by New York
State Energy Research and Development Administration found RGGT allowances prices are not causing
significant emissions leakage.!

Figure 6: RGGI Region YTD Electricity Sales vs. In-region Generation
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9 For example, demand may be higher in one of two adjacent areas, leading to higher prices and economic incentives for
plants to send electricity into the higher priced area.
1 See: http:/ /1ggt.org/docs/ ProgramReview /LearningSession b/ Presentation lames Gallagher NYISQ.pdf




Electricity Consumption

Econonzic Conditions & Energy Efficiency

Economic growth and the efficiency with which energy is used are significant drivers of RGGI region
emissions. Electricity demand has historically been tied to economic growth, with electricity
consumption — and related emissions — increasing during periods of economic expansion, and decreasing
in economic downturns. However, stable electricity demand during the early 2000s period of economic
growth and increasing investments in energy efficiency suggests the link between economic growth and
emissions may be weakening, and that emissions may remain low even as the economy recovers from its
recent downturn.

The RGGI experience bears this out. RGGI region economies expanded for the majority of the last
decade, with the economic downturn reversing this trend in 2008-2009 — as evidenced by coincident
indexes from the Federal Reserve Bank of Philadelphia (Figure 7).1!

Figure 7: RGGI Region Economic Conditions (through October 2011)
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1t See: http:/ /www.philadelphiafed.org/ research-and-data/ regional-econonn /indexes/coincident/




During the economic recovery from 2002-2005, electricity consumption increased only slightly, and
remained stable until the economy slowed in 2008 (Figure 8). This suggests that improved energy
efficiency of the economy and successful energy savings programs may have broken the link between
economic growth and emissions growth. In the 10 RGGI states’ investments in electric efficiency
programs more than doubled from $624 million 1n 2006 to $1.45 billion in 2010,'2 with continuing
increases planned. It is worth noting that over $440 million in RGGI auction proceeds has been directed
to efficiency programs in member states.!3

Stable electricity consumption over the last decade and increasing investments in energy efficiency
suggest that emissions are likely to remain low when the economy recovers, as demand is unlikely to
Increase significantly and low- or non-emitting generation continues to displace older, more emissions-
intensive coal and oil generation in the region.

Figure 8: RGGI Electricity Consumption
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12 Annual energy efficiency reports from the Consortium for Energy Efficiency, see: huip://www.ceel.otg/ee-

'3 These investments save consumers $1.1 billion in electricity costs and $174 million in fossil fuel costs. Analysis Group
veport The Economic Impacts of the Regional Greenhonse Gas Initiative on Ten Northeast and Mid-Atlantic States, available at:

hegp:/ 7 www analvsisgroup.com/RGGLaspx



Weather

Hot and humid summer weather leads to greater electricity consumption for air conditioning, and cold
winter weather increases natural gas and heating oil consumption (only a small percentage of buildings in
the region are heated with electricity). As home heating fuels are not covered under RGGI, ENE uses
the temperature-humidity index (THI) to gauge the impacts of hot and humid weather on electricity
consumption and emissions.

The summer of 2011 was less hot and humid than 2010, though the year-to-date THI in 2011 is higher
than recent years (Figure 9).14 Cooler less humid weather in 2011 decreased demand for air conditioning
from 2010 levels, thus decreasing electricity demand and emissions. It is worth noting that weather in
2011 produced a higher THI than in 2009, and even with this higher cooling load 2011 emissions are
projected to fall below 2009 levels. This suggests that the increased demand is being met with low- and
non-emitting sources, and the transition to cleaner sources of power is accelerating,

Figure 9: RGGI Weighted Temperature-Humidity Index
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10



Conclusion

Emissions from power plants in the RGGI program are projected to reach their lowest level since the
programs launched in 2009 due to the accelerating transition to lower emitting and emissions free
sources of power. Improved energy efficiency and growing investments in efficiency programs
accelerate the transition, as lower demand is matched with cleaner sources of power. Fuel-switching to
natural gas, increased non-emitting generation, and support for energy saving programs appear to be
long-lasting, suggesting that lower emissions are here to stay for the foreseeable future.

For Further Information:
Peter Shattuck, Carbon Matkets Policy Analyst, (617) 742-0054 x103, psharuck@env-ne.org
Derek Murrow, Energy & Climate Policy Director, (203) 285-1946, dimurrow(@eny-ne.org

8 Summer Street, PO Box 583 Rockport, ME 04856 (207) 236-6470 adnun@eny-nc.org
Hartford, CT /Boston, MA / Providence, RI / Ottawa, ON, Canada
/www.env-ne.org /Daniel L. Sosland, Executive Director

Environment Northeast is a nonprofit research and advocacy organization focusing on the Northeastern United States and Eastern Canada. Our
mission is to address large-scale environmental challenges that threaten regional ecosystems, human heaith, or the management of significant natural
resources. We use policy analysis, collaborative problem solving, and advocacy to advance the environmental and economic sustainability of the

region.
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Regional Cap-and-Trade Effort Seeks Greater Impact
by Cutting Carbon Allowances

By MIREYA NAVARRO
Adjusting to shiftsin the economy, statesin the cap-and-trade system known asthe

have slashed the number of allowances that electric power companies can buy to offset their emissions.

The decision, made last week, wasintended toshore up the pioneering program as it undergoes its first
comprehensive review thisyear. While the program hasbeen judged a success by most of the participating states, in
the Northeast and Mid-Atlantic, an oversupply of the allowances — in essence, permits to pollute — haslimited the
program’simpact.

The program, the nation’s first cap-and-trade sy stem, sets a ceiling on carbon dioxide emissions from electric power
providers and requires the companies to pay for their heat-trapping emissions by buying the allowances in online
auctions held four times a year. Companies that pollute less can benefit by selling off allowances to other companies.

Because of a switch tonatural gas from coal by many utilities and a limping economy, however, both the demand for
electricity and the plants’ emissions have been lower than expected since the program was first put into effect in
2009, with many of the allowances going unsold.

On Jan. 17, New York, Connecticut, Delaware, Massachusetts, Rhode Island and Vermont announced that they were
permanently eliminating 72 percent of the unsold carbon allowances, or a total of 67 million. (Each allowance
amounts to one ton of carbon dioxide emissions.) Maryland has also said it intends to retire some unsold allowances,
raising the percentage of the unsold permits retired to 93 percent.

The reduction is widely viewed as a prelude toa major change expected by the end of the review period this summer:
the potential tightening of emissions ceilings for electric power providers, which are currently set toreduce emissions
by 10 percent by 2018. But emissions have already dropped by more than 30 percent below the cap.

“Lowering the number of allowances in the program sounds like the direction the states want togoin,” said Ashley
Lawson, a senior analy st with Thomson Reuters Point Carbon, a carbon-market research firm.

Ms. Lawson said that while the regional initiative had so far proved itself as a working cap-and-trade model, the
oversupply of allowancesled toa lower price for them, easing the pressure on electricity providers to emit even less.

Since they began, the sales of carbon allowances have nonetheless produced almost $1 billion in revenue for the 10
original participating states.

Still, as political winds shifted nationally, with many Republican candidates denouncing cap-and-<trade in the 2010

midterm elections, the program came under fire from critics who argued that the initiative imposed additional costs
on electric utilities that were then passed on to consumers. Among them was Gov. Chris Christie of New Jersey, who
pulled his state out of the program last year, and also contended that it did not reduce emissions.

Officials from supporting states vehemently countered that the benefits of the program far outweighed any costs, and
an independent study released last November backed them up. The study, commissioned by four nonprofit
foundations and conducted by the Boston consulting firm Analysis Group, concluded that the regional initiative had
saved consumers money over all and created jobs. States have often used proceeds from the program toimprove
energy efficiency in offices and homes and to promote renewable energy installations, the report pointed out.

www.nytimes.com/2012/01/27/nyregion/in-greenhouse-gas-initiative-many-unsold-allowances.html?_r.... 12



3/28/12 In Northeast Greenhouse Gas Group, Many Unsold Allowances - NYTimes.com
Although there were differences in how individual states applied the money — New York and Massachusetts heavily
invested in energy efficiency programs, while New Jersey used most of the money to offset a shortfall in the state
budget — carbon dioxide emissions in the initiative’s 10-state region were 6 percent lower than they would have been
without the program, said Susan F. Tierney, one of the study’s authors.

Asthe program goes forward with ¢ statesinstead of 10, some power companies say that the sweet spot will be
lowering emissions without imposing too great a financial burden.

“My hope isthat it will be strengthened because we need to address greenhouse gas emissions, but we needtodoitin a
responsible way so it doesn’t impact utility customers, especially in this economy,” said Bob Teetz, vice president of
environmental services for National Grid, an electrical and gas company.

Some environmental groups are advocating changes that would broaden the program to include other industrial and
commercial sources of greenhouse gas emissions and link it tosimilar programs in the works, like the cap-and-trade
system being planned by California and some Canadian provinces.

A boost may come from the Environmental Protection Agency’s plans for new performance standards to limit
greenhouse gas emissions from power plants. One way for states to comply with the new rules could be tojoin the
initiative or a similar program authorized by the agency.

www.nytimes.com/2012/01/27/nyregion/in-greenhouse-gas-initiative-many-unsold-allowances.htmi?_r... 212






REQUEST NO. 8. Refer to page 26, lines 19-21, of Dr. Fisher’s testimony. Dr. Fisher’s
testimony suggests that the fixed Operation and Maintenance (“O&M”) costs of Big Sandy 2

drop significantly in 2030 to 2031. Provide a rationale for this significant drop in O&M costs.

RESPONSE NO. 8:
Dr. Fisher observes on page 26, lines 11-13 that:
The stream of fixed O&M costs in Option 1 (the retrofit case) drops markedly
from 2030 to 2031 by about $36 million per year (nominal, or $27 M 2010$) and
maintains at this lower value through the remainder of the analysis period.
This statement is a description of the Company’s inputs to Strategist. Dr. Fisher has no

rationale for this “significant drop in O&M costs™ other than the hypothesis he has put forward

on page 27 of his testimony.

Witness: Jeremy Fisher






REQUEST NO. 9. Refer to page 67, lines 10-12, of Dr. Fisher’s testimony. Dr. Fisher
indicates that the allocation of off-system sales to shareholders rather than ratepayers diminishes

the advantage of the DFDG option. Please provide a further explanation.

RESPONSE NO. 9:

According to the Company’s analysis, if the Big Sandy 2 unit is retrofit and
continues to operate, it will achieve significantly more revenues from off-system sales
(OSS) than under Options 2-4B. The Company’s analysis allocates 100% of the OSS
revenue to ratepayer benefit, but the Company’s tariff allocates only 60% of that revenue
to ratepayer benefit with the remaining 40% going to shareholders (see response to KPSC
1-1). Adjusting the Company’s analysis for the OSS revenue distribution established in
the tariff reduces the relative benefit of OSS for the retrofit option in comparison to
Options 2-4B.

In the Company’s analysis, there is a significant financial benefit from achieving
total revenues from OSS. It estimated that, under the Company’s assumptions, total
revenues from OSS reduce the overall cost (CPW) of Option 1 by about $700 million.*
Option 2, which generates less total revenue from OSS, sees a reduction of only $460
million in CPW.

If these OSS revenues were not counted in the analysis at all, clearly that would
have a significant impact on the overall outcome of the analysis. For example, Option 2
would improve on a relative scale by $240 million CPW ($700-$460=$240), bringing it

to about parity with Option 1.

? Where total revenues are considered equivalent to the metric “Market Purch /(Sales)” as
used by the Company in the Company Strategist Compilation Workbook.



Thus, if less than 100 percent of OSS revenues are allocated to ratepayers, and
thus do not reduce the CPW the Company collects from ratepayers, there will be a
similar, although muted, effect as the example above.

Allocating less than 100 percent of off-system sales revenues to ratepayers makes
OSS a less important factor in mitigating the cost of each Option. The apparent benefit of
Option 1 is reduced by allocating OSS away from ratepayers because the Option [ retrofit

results in a larger OSS than the other Options.

Witness: Jeremy Fisher



VERIFICATION
The undersigned, JEREMY FISHER, being duly sworn deposes and says that he has
personal knowledge of the matters set forth in the foregoing responses for which he is the

identified witness and that the information contained therein 1s true and correct to the best of his
information, knowledge, and belief.

To }S/Fisher i
STATE OF MASSACHUSETTS )
)

COUNTY OF MIDDLESEX )

Case No. 2011-00401

Subscribed and sworn to before me, a Notary Public in and before said County and State by
Jeremy Fisher, this the 74 day of April 2012.

My Commission Expires: 7//&’7 / / Y

S JANICE CONYERS

+ Notary Public

3? Commonwealth of Massachusests

: My Commission Expires
July 27, 2018



VERIFICATION

The undersigned, J. RICHARD HORNBY, being duly sworn deposes and says that he
has personal knowledge of the matters set forth in the foregoing responses for which he is the
identified witness and that the information contained therein is true and correct to the best of his
information, knowledge, and belief.

-

Al Mo
1. Rnchﬁmoms’y /

STATE OF MASSACHUSETTS )
) Case No. 2011-00401
COUNTY OF MIDDLESEX )

Subscribed and sworn to before me, a Notary Public in and before said County and State by J.
Richard Homby, this the & day of April 2012.

My Commission Expires: 7/ 7/7/ 18

JANICE CONYERS

Notary Public

| Commonwealth of Massachusetts
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July 27, 2018




VERIFICATION

The undersigned, RACHEL WILSON, being duly sworn deposes and says that she has
personal knowledge of the matters set forth in the foregoing responses for which she is the
identified witness and that the information contained therein is true and correct to the best of her
information, knowledge, and belief.

~
Rachel Wilson
STATE OF MASSACHUSETTS )
) Case No. 2011-00401
COUNTY OF MIDDLESEX )

Subscribed and sworn to before me, a Notary Public in and before said County and State by
Rachel Wilson, this the 24 day of April 2012,

My Commission Expires: 7[’#’7// 4

JANICE CONYERS

, Notary Public

' Commonwealth of Massachusetis

My Commission Expires
July 27, 2018




CERTIFICATE OF SERVICE

I certify that I mailed a copy of Environmental Intervenors Tom Vierheller, Beverly May,
and Sierra Club’s Responses to Commission Staff’s First Request for Information by first class

mail on April 2, 2012 to the following:

R. Benjamin Crittenden
Laura S. Crittenden

Mark R. Overstreet
Attorney at Law

Stites & Harbison

421 West Main Street

P. O. Box 634

Frankfort, KY 40602-0634

Michael L. Kurtz

Kurt J. Boehm

David F. Boehm

Boehm, Kurtz & Lowry

36 East Seventh Street, Suite 1510
Cincinnati, OH 45202

John N. Hughes, Esq.

Counsel for Riverside Generating Company
124 W. Todd Street

Frankfort, KY 40601

Chuck Buechel

Vantage Energy Consulting

P.O. Box 75018
Fort Thomas, Kentucky 41075
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Kristin Henry

Jennifer B. Hans

Dennis G. Howard 11

Lawrence W. Cook

Assistant Attorney General's Office
1024 Capital Center Drive, Suite 200
Frankfort, KY 40601-8204

Lila P. Munsey

Manager, Regulatory Services
Kentucky Power

101A Enterprise Dr.
Frankfort, KY 40601

Walter P. Drabinski
Vantage Energy Consulting, LLC

21460 Overseas Highway
Cudjoe Key, Florida 33042

Mike Boismenu
2645 West Marion Avenue, Apt. 111
Punta Gorda, Florida 33950
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