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1

	

DIRECT TESTIMONY

2

	

OF

3

	

TIMOTHY D. FINNELL

4

	

CASE NO. ER-2008-

5

	

I. INTRODUCTION

6

	

Q.

	

Please state your name and business address.

7

	

A

	

Timothy D Finnell, Ameren Services Company ("Ameren Services"), One

8

	

Ameren Plaza, 1901 Chouteau Avenue, St Louis, Missouri 63103

9

	

Q.

	

What is your position with Ameren Services?

10

	

A

	

I am a Managing Supervisor, Operations Analysis m the Corporate Planning

11

	

Function of Ameren Services

	

Ameren Services provides corporate, administrative and

12

	

technical support for Ameren Corporation and its affiliates

13

	

Q.

	

Please describe your educational background and work experience, and

14

	

the duties of your position .

15

	

A

	

I received my Bachelor of Science Degree m Industrial Engineering from the

16

	

University of Missouri-Columbia in May 1973

	

I received my Master of Science Degree in

17

	

Engineering Management from the University of Missouri-Rolla in May 1978

	

My duties

18

	

include developing fuel budgets, reviewing and updating economic dispatch parameters for

19

	

the generating units owned by Ameren Corporation subsidiaries, including Union Electric

20

	

Company dlbfa AmerenUE ("AmerenUE"), providing power plant project justification

21

	

studies, and performing other special studies

22

	

I joined the Operations Analysis group m 1978 as an engineer

	

In that

23

	

capacity, I was responsible for updating the computer code of the System Simulation
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Program, which was the production costing model used by Union Electric Company ("UE")

2

	

at that time

	

I also prepared the UE fuel budget, performed economic studies for power plant

3

	

projects, and prepared production cost modeling studies for UE rate cases since 1978

	

1 was

4

	

promoted to Supervising Engineer of the Operations Analysts work group to 1985

	

l became

5

	

an Ameren Services employee in 1998, when UE and Central Illinois Public Service

6

	

Company merged My title was changed to Managing Supervisor m February 2008

7

	

11.

	

PURPOSE AND SUMMARYOF TESTIMONY

8

	

Q.

	

What is the purpose of your testimony in this proceeding?

9

	

A

	

The purpose of my testimony is to sponsor the determination of a normalized

10

	

level of net fuel costs, which was used by AmerenUE witness Gary S Weiss m determining

I1

	

AmerenUE's revenue requirement for this case

	

Net fuel costs consist of nuclear fuel, coal,

12 oil, and natural gas costs associated with producing electricity from the AmerenUE

13

	

generation fleet, plus the variable component of purchase power, less the energy revenues

14

	

from off-system sales 1

	

1 also address a minimum filing requirement associated with

15

	

AmerenUE's request for a fuel adjustment clause ("FAC"), specifically, the requirement

16

	

found at 4 CSR 240-3 161(2)(0)

17

	

An executive summary of my testimony is attached hereto as Attachment A

' "Net fuel costs" as used in my testimony are slightly different than the "net base fuel costs" ("NBFC")
discussed to the direct testimony of AmerenUE witness Martin J Lyons, Jr, and as defined in the Company's
proposed FAC tariff This is because NBFC also includes costs that are not the product of my production cost
modeling but which are part of total fuel and purchased power expense included in Mr Weiss' revenue
requirement, principally as follows fixed gas supply costs, credits against the cost of nuclear fuel from
Westinghouse arising from a prior settlement of a nuclear fuel contract dispute, Day 2 energy market expenses
from the Midwest Independent Transmission System Operator, Inc ("MISO"), excluding administrative fees,
MISO Day2 congestion charges, MISO Day 2 revenues, and capacity sales revenues



Direct Testimony of
Timothy D Fmnell

1

	

Q.

	

Please summarize your testimony and conclusions.

2

	

A

	

The normalized net fuel costs were calculated using the PROSYM production

3

	

cost model

	

The major inputs for the production cost model include

	

hourly load data,

4

	

generating unit operational data, generating unit availability data, fuel costs, off-system

5

	

market data, and system requirements The normalized annual net fuel costs are $290

6

	

million, which consists of fuel costs of $678 million and variable purchase power costs of

7

	

$55 million, offset by off-system sales revenues of $443 million

8

	

Ill .

	

PRODUCTION COST MODELING - GENERALLY

9

	

Q.

	

What is a production cost model?

10

	

A.

	

A production cost model is a computer application used to simulate an electric

11

	

utility's generation system and load obligations . One of the primary uses of a production

12

	

cost model is to develop production cost estimates used for planning and decision making,

13

	

including the development of a normalized level of net fuel costs upon which a utility's

14

	

revenue requirement can be based

15

	

Q.

	

Is the PROSYM model used by Ameren Services a commonly used

16

	

production cost model?

17

	

A

	

Yes

	

PROSYM is a product of Global Energy Decisions ("GED")

	

The

18

	

PROSYM production cost model is widely used either directly or indirectly by utilities

19

	

around the world

	

By indirectly I mean that the PROSYM logic is used to run numerous

20

	

other products that GED offers

21

	

Q. How long has Ameren Services been using PROSYM to model

22

	

AmerenUE's system?
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A

	

Ameren Services has been using PROSYM to model AmerenUE's system

2

	

since 1995

3

	

Q.

	

How is PROSYM used by Ameren Services?

4

	

A

	

PROSYM is operated and maintained by the Operations Analysts Group

5

	

Some of the most common uses of PROSYM are

	

preparation of the monthly and annual

6

	

fuel burn projections, support for emissions planning, evaluation of major unit overhaul

7

	

schedules, evaluation of power plant projects, and support for regulatory requirements such

8

	

as Federal Energy Regulatory Commission Public Utility Regulatory Policy Act ("PURPA")

9

	

filings and rate cases such as this one

10

	

Q.

	

What are the major inputs to the PROSYM model run used for

11

	

calculating a normalized level of net fuel costs?

12

	

A

	

The major inputs include

	

normalized hourly loads, unit availabilities, fuel

13

	

pnces, unit operating characteristics, hourly energy prices, and system requirements

14

	

Q.

	

Do different production cost models produce similar results?

15

	

A

	

Most models should have similar logic for optimizing generation costs and

16

	

should produce similar results, all else being equal

	

However, some models have a higher

17

	

level of accuracy because, for example, they are able to perform a more detailed optimization

18

	

for systems like AmerenUE's system with a run of river plant, a stored hydroelectnc plant, a

19

	

pumped storage plant, and reserve requirements The dispatch of hydroelectric and pumped

20

	

storage plants is an important part of AmerenUE's generation cost optimization and requires

21

	

a model that is able to optimize those types of plants

	

PROSYM is such a model

	

Our

22

	

experience with PROSYM indicates that it does a superior job of simulating complex

23

	

generating systems such as AmerenUE's system
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Q.

	

Are there other key issues relating to production cost modeling?

2

	

A

	

Yes

	

Another very important issue is how well the model is calibrated to

3

	

actual results

	

Model calibration is done by using model inputs that reflect actual (i e not

4

	

normalized) data for a specific time period and comparing the simulated results produced by

5

	

the model to the actual generation performance for that time period

	

Production cost model

6

	

outputs that should be compared to actual data to properly calibrate the model include , unit

7

	

generation totals for the period being evaluated ; hourly unit loadings, unit heat rates, number

8

	

ofhot and cold starts, and off-system sales volumes

9

	

Q.

	

How well is the PROSYM model calibrated?

10

	

A

	

The PROSYM model is very well calibrated as demonstrated by the results of

11

	

a calibration conducted under my supervision which compared actual 2007 generation to

12

	

model results, For example, the calibrated model results calculated the generating output

13

	

from AmerenUE to be 50,459,800 megawatt-hours ("MWh") Actual generation was

14

	

50,319,199 MWhs, thus the model result was within 1% of the actual generation

	

Another

15

	

example of how well the model is calibrated is reflected m the predicted off-system sales

16

	

produced by the model versus the actual off-system sales for the study period

	

Those results

17

	

(10,962,200 MWh from the model versus 10,984,356 MWh actual) were also within 1% of

18

	

the actual results

	

Based upon my experience, these results demonstrate the high level of

19

	

accuracy ofthe model

	

Detailed results ofthe calibration are shown in Schedule TDF-E1

20

	

Q.

	

There appears to be a larger difference between the calibrated model

21

	

combustion turbine generator ("CTG") generation and the actual CTG generation .

22

	

Why is that?
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A

	

The calibrated model's annual CTG generation was 714,200 MWh and the

2

3

4

5

6

7

8

9

10

11

12

13

14

	

receive adequate revenues (because it was dispatched uneconomically by the MISO)

	

In

15

	

general, the CTG modeling is not only difficult because of transmission considerations and

16

	

MISO operations, but it is also very dependent on loads, availability of other units, and

17

	

market prices

18

	

Q.

	

What must one do to achieve a high level of calibration in modeling a

19

	

utility's generation?

20

	

A

	

One must look carefully at the model inputs that could affect the results

	

For

21

	

example, if the model's result for generation output is too low compared to actual values

22

	

there are several items that would need to be reviewed

	

These items include the analysis of

23

	

whether (1) the dispatch price is too high, (2) the unit availability factor is too low, (3) the

actual CTG generation for 2007 was 889,692 MWh, which results m a 25% difference

between model generation and actual generation The CTG generation is influenced by many

factors, such as loads, availability of other units, cost of CTG generation, energy market

prices, AmerenUE system requirements, transmission considerations, and MISO operations

Since the calibrated model used actual loads, actual unit availabilities, actual operating costs,

actual energy market prices, and actual AmerenUE system requirements, I have concluded

that transmission considerations and, notably, MISO operations were responsible for the

inaccuracy of the model's CTG generation

	

This conclusion is supported by a review of the

monthly variations between modeled and actual CTG generation For example, to October, a

month when little CTG generation is expected, the model calculated 30,900 MWh of CTG

generation, yet there was 118,467 MWh of actual CTG generation

	

In that same month

AmerenUE received $3 3 million of MISO make-whole payments for generation that did not
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minimum load is too low, (4) the unit start-up costs are incorrect, (5) the minimum up and

2

	

down times are incorrect, and (6) the off-system sales market is incorrectly modeled

3

	

Q.

	

What are the implications of using a less well calibrated model to

4

	

determine revenue requirement in a rate case?

5

	

A

	

Apoorly calibrated model will inevitably lead to an inaccurate determination

6

	

ofa normalized level of net fuel costs

7

	

IV.

	

PRODUCTION COST MODEL INPUTS

8

	

Q.

	

What type of load data is required by PROSYM?

9

	

A

	

PROSYM utilizes monthly energy with a historic hourly load pattern

	

The

10

	

monthly energy reflects AmerenUE kilowatt-hour ("kWh") sales and line losses

11

	

AmerenUE's normalized sales plus line loss values were provided to me by Mr Weiss

12

	

For this case, the actual 2007 hourly load pattern is applied to normalized monthly energy

13

	

and generates anormalized hourly load pattern

14

	

Q.

	

What operational data is used by PROSYM?

15

	

A

	

Operational data reflects the characteristics of the generating units used to

16

	

supply the energy for native load customers and to make off-system sales

	

The major

17

	

operational data includes

	

the unit input/output curve, which calculates the fuel input

18

	

required for a given level of generator output, the generator minimum load, which is the

19

	

lowest load level at which a unit normally operates ; the maximum load, which is the

20

	

highest level at which the unit normally operates, and fuel blending . Schedule TDF-E2

21

	

lists the operational data used for this case
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Q.

	

What availability data is used by PROSYM?

2

	

A

	

The availability data are categorized as planned outages, unplanned outages

3

	

and deratings

4

	

Planned outages are major unit outages that occur at scheduled intervals

	

The

5

	

length of the scheduled outage depends on the type of work being performed .

	

Planned

6

	

outage intervals vary due to factors such as

	

type of unit, unplanned outage rates during the

7

	

maintenance interval, and plant modifications

	

A normalized planned outage length was

8

	

used for this case, as reflected to Schedule TDF-E3

	

The length of the planned outages is

9

	

based on a 6-year average of actual planned outages that occurred between 2002 and 2007,

10

	

with one exception. The one exception was to remove the 2005 Callaway Nuclear Plant

11

	

refueling outage from the 6-year average because the 2005 Callaway refueling outage

12

	

included non-recurring outage work relating to the complete replacement of the steam

13

	

generators at Callaway In addition to the length of the planned outage, the time period when

14

	

the planned outage occurs is also important

	

Planned outages are typically scheduled during

15

	

the spring and fall months when system loads are low

	

Another important factor considered

16

	

in scheduling planned outages is off-system power prices The planned outage schedule used

17

	

m modeling AmerenUE's generation with the PROSYM model is shown m Schedule

18 TDF-E4

19

	

Unplanned outages are short outages when a unit is completely off-line

20

	

These outages typically last from one to seven days and occur between the planned outages

21

	

The unplanned outages occur due to operational problems that must be corrected for the unit

22

	

to operate properly

	

Several examples of unplanned outages are tube leaks, boiler and

23

	

economizer cleanings, and turbine/generator repairs The unplanned outage rate for this case



Direct Testimony of
Timothy D Finnell

1

	

is based on a 6-year average of unplanned outages that occurred between 2002 and 2007, and

2

3

4

5

6

7

8

9

10

11

12

13

	

service This lowers the normalized net fuel costs used m this case by capturing the

14

	

economic benefit of the Taunt Sauk Plant to AmerenUE's system

	

For the test year period,

15

	

the annual operations of the Taum Sauk Plant resulted in a net fuel cost benefit of $19 4

16

	

million, $17 million of which was determined by the PROSYM model and $2 4 million of

17

	

which are capacity sales from the Taum Sauk Plant as addressed m the direct testimony of

18

	

AmerenUE witness Shawn E Schukar

19

	

Q.

	

What fuel cost data was used to determine AmcrenUE's revenue

20 requirements?

21

	

A

	

The AmerenUE units burn four types of fuel

	

nuclear fuel, coal, natural gas,

22

	

and oil

	

The nuclear fuel costs are based on the average nuclear fuel cost associated with

is reflected in Schedule TDF-E5

Deratmg occurs when a generating unit cannot reach its maximum output due

to operational problems The magnitude of the derating varies based on the operating issues

involved and can result m reduced outputs ranging from 2% to 50% of the maximum unit

rating Several examples of causes of deratmg include

	

coal mill outages, boiler feed pump

outages, and exceeding opacity limns due to precipitator performance problems

	

The

deratmg rate used m this case is based on a 6-year average of deraamms that occurred between

2002 and 2007, and is reflected m Schedule TDF-E6

Q.

	

How was the Taum Sauk Plant's availability modeled in PROSYM?

A

	

In order to insulate ratepayers from the financial impact of the unavailability

of the Taum Sauk Plant, AmerenUE's system was modeled assuming that Taum Sauk was in
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Callaway Refuelmg Number 15 which began May 2007 and ends m October 2008

	

These

2

	

costs are discussed m detail m the direct testimony of AmerenUE witness Randall J Irwm

3

	

The coal costs reflect coal and transportation costs based upon coal and

4

	

transportation prices that became effective as of January 1, 2008, which are discussed m

5

	

detail m the direct testimony of AmerenUE witness Robert K Neff

6

	

The natural gas and oil prices are based on the average monthly prices for the

7

	

period January l, 2006 to December 31, 2007

8

	

Q.

	

What off-system purchase and sales data was used in PROSYM?

9

	

A

	

Off-system purchases are power purchases from energy sellers used to meet

10

	

native load requirements

	

The purchases can be from long-term purchase contracts or short-

11

	

term economic purchases

	

The only long-term power purchase contract included as an off-

12

	

system purchase m PROSYM m this case is the purchase of 160 megawatts ("MW") from

13

	

Arkansas Power & Light Company ("APL") under a purchase power contract entered into

14

	

with APL m 1991

	

The price of the APL contract is based on the average contract price for

15

	

the period January 1, 2007 through December 31, 2007

	

Short-term economic purchases are

16

	

used to supply native load when the prices are lower than the cost of generation and the

17

	

generating unit operating parameters are not violated

	

A violation of the generating unit

18

	

operating parameters would occur when all units are operating at their minimum load and

19

	

cannot reduce their output any further

	

In this case, short-term economic purchases are not

20

	

made even when they are at lower costs than the cost of operating the AmerenUE generating

21

	

units

	

The price of short-term economic purchases is based on hourly market prices

	

The

22

	

hourly market prices are based on the average market prices for the period January 1, 2006

23

	

through December 31, 2007 The volume of short-term economic purchases was assumed to

10
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system sales

	

One of the main purposes for spinning reserves is to provide quick response to

2

	

a system disturbance, such as a generating unit being forced off line

	

UE's current spinning

3

	

reserve requirement is 43 MW

4

	

Supplemental reserves can be either spinning or quick start generation that can

5

	

be made available within 15 minutes after a disturbance

	

The supplemental reserves are not

6

	

considered stranded MW since they include units that are on line and not fully loaded due to

7

	

economics as well as units that are off line

	

UE's current supplemental reserve requirement

8

	

is 63 MW AmerenUE's quick start units include Taum Sauk, Osage, Fairground CTG,

9

	

Mexico CTG, Moberly CTG, Moreau CTG, Meramee CTG #2, Venice CTG #2, Howard

10

	

Bend and the Peno Creek CTGs #1- #4

11

	

Q.

	

How does the MISO's ancillary service market impact the regulation

12

	

reserves, spinning reserves, and supplemental reserves levels used in the PROSYM

13

	

modeling addressed in this direct testimony?

14

	

A

	

The MISO ancillary services market is projected to begin operation

15

	

September 9, 2008

	

Thus it was not modeled at this time

16

	

Q. Is AmerenUE selling ancillary services to the utility operating

17

	

subsidiaries owned by Ameren Corporation in Illinois?

18

	

A

	

Yes, for 2008, AmerenUE is selling 39 MW of spinning reserves and 68 MW

19

	

ofsupplemental reserves to Illinois affiliates

20

	

Q.

	

Does the PROSYM model include the sales of ancillary services to these

21

	

Illinois utilities?

22

	

A

	

No

	

The sales of these ancillary services were not included because they are

23

	

based on a short-term contract that will end when the MISO ancillary service market begins
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Q.

	

Does eliminating the sales of ancillary services to these Illinois utilities

2

	

distort the net fuel and purchase power calculation?

3

	

A

	

No

	

The fact that the sale of ancillary services to the Ameren-owned

4

	

operating utilities m Illinois was eliminated does not distort the net fuel and purchase power

5

	

costs

	

The capacity that was held back to provide the spinning reserves was used m the

6

	

capacity sales calculation discussed by Mr Schukar m his direct testimony The lost

7

	

opportunity costs associated with holding back generation for the Illinois utilities' spinning

8

	

reserves was replaced by additional off-system sales m the PROSYM model run used to

9

	

develop the net fuel costs

	

For example, the PROSYM model has an extra 39 MW of

10

	

capacity that is made available for off-system sales

	

The extra sales will be made by the

11

	

PROSYM model when the cost of the generation is less than the price received from off-

12

	

system sales

13

	

V.

	

FAC MINIMUM FILING REQUIREMENT

14

	

Q.

	

What is Requirement (O) of 4 CSR 240-3.161(2)?

15

	

A

	

Requirement (O) is a list of supply side and demand side resources that the

16

	

electric utility expects to use to meet its load for the next four true-up years, the expected

17

	

dispatch of those resources, the reasons why the resources are appropnate for dispatch and

18

	

the heat rates and fuel types for each supply side resources

	

Schedule TDF-E8 lists the

19

	

supply side resources AmerenUE expects to use to meet its load requirements for the periods

20

	

March 1, 2009 to February 28, 2010 ; March 1, 2010 to February 29, 2011 ; March 1, 2011 to

21

	

February 29, 2012, and March 1, 2012 to February 28, 2013

	

The table lists the resource

22

	

name, ownership, primary fuel type, heat rate at full load, and projected generation for the

23

	

four true-up years The projected generation for the four true-up years is appropriate because
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1

	

it was developed from a detailed production cost model run for the true-up years

	

The

2

	

production cost model used by AmerenUE is the PROSYM production cost model

	

This is

3

	

the same model that is used by AmerenUE m this case to calculate fuel, purchased power

4

	

costs and off-system sales revenues

	

The mayor inputs to the PROSYM production cost

5

	

model include

	

normalized hourly loads, unit availabilities, fuel prices, unit operating

6

	

characteristics, hourly energy market prices, and system requirements

7

	

Q.

	

Does this complete your direct testimony?

8

	

A

	

Yes, it does
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EXECUTIVE SUMMARY

Timothy D. Firmell

Managing Supervisor, Operations Analysis in the Corporate Planning Function of

Ameren Services Company

The purpose of my testimony is to explain the production cost model used to

determine the normalized net fuel costs which consists of fuel costs, the variable component

of purchased power costs and off-system sales revenues for this case

	

I also supply the

supply and demand side resources that are expected to serve AmerenUE's load during the

four true-up years when the Company's requested fuel adjustment clause would be in effect

A production cost model is a computer application used to simulate an electric

utility's generation system and load obligations

	

One of the primary uses of a production

cost model is to develop production cost estimates used for planning and decision-making

The program I used for my analysis is PROSYM

	

AmerenUE's experience with this

program indicates that it does a superior job of simulating complex generating systems such

as AmerenUE's system

PROSYM utilizes monthly energy with a historic hourly load pattern The monthly

energy reflects AmerenUE kilowatt-hour ("kWh") sales and line losses The fuel expenses

used include the nuclear, coal, oil, and natural gas costs associated with producing electricity

from the AmerenUE generation fleet For purposes of this model, it was presumed that

AmerenUE's Taum Sauk plant was available as a generation resource for the entire year

The model also considers normalized hourly loads, unit availabilities, fuel prices, unit

operating characteristics, hourly energy market prices, and system requirements

Attachment A-1



The normalized net fuel costs for this case are $290 million, which consists of fuel

costs of $678 million, variable purchase power costs of $55 million, offset by off-system

sales revenues of $443 million

	

These results are utilized by AmerenUE witness Gary S

Weiss m developing the revenue requirement for AmerenUE

Attachment A-2
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Note

	

k 1

	

Input Output equation

	

mmbtu=(PnetA2 x A+ PnetxB+C )xEOF where Past =Net power level

Schedule TDF-E2

Input / Output Curve #1

UnitName Nlmmum-Net 12MonthAvgUet PrimareFuel Type A B C EF
Callaway 800 1,220 Nuclear - 9 944 - 1 00
Labadie 1 300 607 PRB Coal 000338 6 867 6846 101
Lebadia 2 300 596 PRB Coal 000338 6 867 6846 101
Labadie 3 300 611 PRB Coal 0 00374 6 158 878 7 1 01
Labadie 4 300 611 PRB Coal 000374 6 158 8787 101
Rush 1 275 600 PRB Coal 000161 7 875 8144 099
Rush 2 275 592 PRB Coal 000161 7 875 8144 099
Sioux 1 307 499 PRB/ILLINOIS Coal 000010 9 009 3983 1 00
Sioux 2 307 503 PRBIILLINOIS Coal 000010 9 009 3983 100
Memmec 1 48 124 PRB Coal 0 01378 7 310 1949 104
valentine 2 48 125 PRB Coal 0 01378 7 310 1949 1 04
Memmec3 160 264 PRB Coal 000471 7 174 2493 1 19
Meramec 4 185 355 PRB Coal 000164 9 458 1734 098

Audram CT 1 62 78 Natural Gas 0 00010 8 590 2459 1 00
Audram CT 2 62 78 Natural Gas 0 00010 8 590 2459 1 00
Audrain CT 3 62 78 Natural Gas 0 00010 8 590 245 9 1 00
Audram CT 4 62 78 Natural Gas 000010 8 590 2459 100
Audram CT 5 62 78 Natural Gas 000010 8 590 2459 100
Audrain CT 6 62 78 Natural Gas 0 00010 8 590 2459 1 00
Audram CT 7 62 78 Natural Gas 0 00010 8 590 245 9 1 00
Audram CT 8 62 78 Natural Gas 0 00010 8 590 245 9 1 00
Fairgrounds CT 58 58 Oil 000143 7 798 1773 098
Goose Creek CT i 50 76 Natural Gas 0 00010 8 590 245 9 100
Goose Creek CT 2 45 76 Natural Gas 000010 8 590 245 9 100
Goose Creek CT 3 45 76 Natural Gas 0 00010 8 590 245 9 1 00
Goose CreekCT 4 45 76 Natural Gas 000010 8 590 2459 1 00
Goose Creek CT 5 45 76 Natural Gas 0 00010 8 590 2459 1 00
Goose Creek CT 6 45 76 Natural Gas 0 00010 8 590 245 9 1 00
Howard Bend CT 45 45 Olt 000261 9 654 1186 095
Kinmundy CT 1 77 110 Natural Gas 0 00923 6 381 423 2 1 07
Klnmundy CT 2 n 110 Natural Gas 0 00923 6 381 423 2 1 07
gdawlle CT 13 13 Natural Gas 0 00261 9 654 1186 1 20
Memmec CT 1 59 59 Oil 000143 7 798 1773 096
Memmec CT 2 26 58 Natural Gas 0 00261 9 654 118 6 100
Mexico CT 58 58 Oil 0 00143 7 798 177 3 097
vocally CT 58 58 Oil 0 00143 7 798 177 3 1 00
Moreau CT 58 58 Oil 000143 7 798 177 3 098
Peno Creek CT 1 47 47 Natural Gas 0 00010 8 467 94 1 1 02
Peno Creek CT 2 47 47 Natural Gas 0 00010 8 467 94 1 1 02
Pena Creek CT 3 47 47 Natural Gas 0 00010 8 467 94 1 1 02
Perm Creek CT 4 47 47 Natural Gas 0 00010 8 467 94 1 1 02
Pmkneyville CT 1 40 40 Natural Gas 001190 6 662 1110 104
Pinkneyvllle CT 2 40 40 Natural Gas 0 01190 6 662 111 0 1 04
Pmkneyalle CT 3 40 40 Natural Gas 001190 6 662 111 0 1 04
Pmkneywlle CT 4 40 40 Natural Gas 0 01190 6 662 111 0 1 04
Pmkneymlle CT 5 37 37 Natural Gas 000100 8 603 1349 105
Pinkneyville CT 6 37 37 Natural Gas 0 00100 8 603 1349 1 05
Plnkneyville CT 7 37 37 Natural Gas 0 00100 8 603 1349 1 05
Pmkneyvllle CT 8 37 37 Natural Gas 0 00100 8 603 134 9 1 05
Raccoon Creek CT 1 42 78 Natural Gas 0 00010 8 882 225 7 1 00
Raccoon Creek CT 2 42 78 Natural Gas 0 00010 8 882 225 7 1 00
Raccoon Creek CT 3 42 78 Natural Gas 0 00010 8 882 225 7 1 00He
.. Creek CT 4 42 78 Natural Gas 0 00010 8 882 225 7 1 00

Venice CT 1 25 27 Oil 000457 9 738 132 1 095
Venice CT 2 50 50 Natural Gas 0 00010 8 467 94 1 1 02
Venice CT 3 130 173 Natural Gas 0 00603 6 616 473 0 1 00
Venice CT 4 130 173 Natural Gas 000603 6 616 4730 1 00
Venice CT 5 T7 110 Natural Gas 0 00923 6 381 432 3 107
Viaduct CTG 27 27 Natural Gas 000457 9 738 132 1 120

Osage 234 Pond Hydra
Keokuk 130 Run of River Hydra
Taum Sauk l 220 Pumped Storage
Taum Sauk 2 220 Pumped Storage



PLANNED OUTAGES

' Annual Refuel Outage Length a An Days / Refuel Outage x 2/3
" Removed 2005 Refuel Outage

Schedule TDF-E3

Actual

Lebadee 1

2002
Ihrsl
1 808

2003
Lall
178

2004
L31
0

2005
Lcs]
0

2006
ICS)
0

2007
Mall
0

Total
Lr31
1 987

Day/Year
a s
14

Total Days for
Similar Units

(days)

Labadie2 0 0 1 263 0 0 0 1263 9
Labadie3 0 1 473 0 0 0 0 1 473 10
Labadie 4 1 564 1 118 0 0 0 0 2682 19
Lacuna 1> 51

Meramec 1 0 0 2019 0 0 0 2019 14
Meamec 2 0 0 2058 0 0 0 2,058 14
Meremec 1 2 28

Meremec 3 457 1 600 135 369 1548 0 4 108 29

Meremec 4 561 0 0 1 685 0 0 2 246 16

Rush Island 1 0 0 0 0 0 2 381 2 381 17
Rush Island 2 1 502 1 152 661 0 0 0 3 314 23
Rush 1-2 40

Sioux 1 0 1 558 0 1 570 0 0 3 128 22
Sioux 2 1380 157 2041 0 1 383 0 4961 34
Sioux 1 2 56

Actual

Callaway 1 2002 2223 2004 2005 342 2007 Total Dire1YS-r

Hours per year 796 0 1542 1 526 0 919 4783 33

# of Refuel Avg Days / Annual Refuel
Outages RBfueIOutage Outage Length '

Days I Refuel 33 64 64 38 199 4 50 33

Adjusted Removed 2005 Refuel Outage

Days/Refuel 33 64 38 136 3 45 30
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Schedule TDF-E5

Unplanned Outage Rates - Full Outages

2002 2003 2004 2005 2006 2007 Average
Callaway 1 60% 41% 3% 36% 49% 13% 42%

Labadie 1 80% 48% 5,6% 32% 49% 49% 51%

Labadie 2 38% 56% 84% 59% 50% 28% 52%

Labadie 3 68% 10 0% 41% 31% 120% 70% 71%

Labadie 4 380% 42% 56% 33% 40% 31% 89%

Meramec 1 50% 36% 39% 13% 34% 51% 37%

Meramec2 30% 61% 19% 16% 55% 76% 44%

Meramec3 121% 98% 78% 67% 47% 96% 85%

Meramec 4 103% 123% 38% 70% 155% 103% 99%

Rush Island 1 124% 71% 232% 132% 70% 155% 129%
Rush Island 2 114% 61% 125% 22% 71% 44% 71%

Sioux 1 86% 89% 80% 29% 55% 54% 66%
Sioux 2 29% 32% 37% 27% 61% 46% 38%



Deratirrq

Schedule TDF-E6

2002 2003 2004 2005 2006 2007 Average
Callaway 1 6% 04% 03% 07% 4% 01% 04%

Labadie 1 31% 04% 12% 07% 06% 13% 12%
Labadie2 21% 18% 21% 15% 12% 10% 16%
Labadie 3 15% 33% 07% 15% 19% 05% 15%
Labadie 4 13% 14% 07% 21% 22% 08% 14%

Meramec 1 28% 67% 07% 01% 06% 08% 20%
Meramec 2 29% 01% 0,6% 04% 03% 16% 10%

Meramec 3 16% 26% 26% 06% 39% 45% 26%

Meramec 4 42% 26% 62% 29% 15% 50% 38%

Rush Island 1 08% 23% 03% 07% 20% 16% 13%
Rush Island 2 10% 26% 32% 15% 12% 22% 20%

Sioux 1 14% 18% 02% 02% 13% 05% 09%
Sioux 2 09% 03% 00% 03% 14% 04% 05%



Off-System Sales Contracts

Schedule TDF-E7

On-Peak- 5x16
2008 Mws $/Mwh

Jan 502 $5900
Feb 500 $5546
Mar 700 $6260
Apr 750 $6083
May 650 $6433
Jun 350 $6996
Jul 0 $7054
Aug 0 $6903
Sep 150 $5753
Oct 500 $5304
Nov 500 $5775
Dec 500 $5832

Off-Peak - wrap
2008 Mws $/Mwh

Jan 400 $2954
Feb 400 $3583
Mar 400 $3338
Apr 400 $3232
May 400 $3337
Jun 400 $3413
Jul 400 $3456
Aug 400 $3125
Sep 400 $2832
Oct 400 $2783
Nov 400 $2984
Dec 400 $3545



Heat Rate 12
mAvg

Schedule TDF-E8

Rating 12 Month Generation Data x 1,000 MWH
Unit Name Ownershlo Pnmarv Fuel Type B u wh 3108-2/09 -2110 3110-2/11 3/11-2/12 3112-3/13
Callaway AmerenUE Nuclear 9944 9915900 10,617 800 9742200 9772100 10 637 100
Labadie 1 AmerenUE FIRS Coal 10,099 3,583,700 4,793300 4744,400 4800,700 4,539,500
Labadie 2 AmerenUE PRB Coal 10,082 4,674,200 4,646,200 4,649,000 4,182 900 4,556 600
Labadie 3 AmerenUE FIRS Coal 9 931 4,811 800 4,787 900 3,933 600 4803900 4575200
Labadie 4 AmerenUE PRB Coal 9,931 4,765,000 3,999,800 4760,200 4,779 100 4,562 900
Rush 1 AmerenUE PRB Coal 10,058 4,415,800 4,396,000 4,208,000 4,234,100 3,579,400
Rush 2 AmenenUE PRB Coal 10,063 4,167,300 3,388300 4,454200 4,488000 4398100
Sioux 1 AmenenUE PRB /ILL Coal 9887 2,779,500 3,137,900 3,533,100 2,676,100 3,660,600
Sioux 2 AmenenUE PRB /ILL Coal 9,881 3356,000 2,900 800 3,677 500 3395,000 2541,800
Meramec 1 AmerenUE FPS Coal 11 046 876,900 893,800 681,600 885,100 867,100
Meramec 2 AmerenUE FPS Coal 11 047 902,600 881,100 683,000 879,300 865,500
Meramec 3 AmerenUE PRB Coal 11 150 1,930 100 1,812900 1,808 700 1,536 700 1 895400
Meramec 4 AmerenUE PRB Coal 10,319 2327400 2054,200 2,478,500 2,498500 2,454 100

Audram CT 1 AmerenUE Gas 11,750 13900 15,400 15,300 16,900 33100
Audram CT 2 AmenenUE Gas 11750 13,800 12700 14,700 17,700 31,600
Audram CT 3 AmerenUE Gas 11 750 11 900 14000 13,600 14,600 32,900
Audrain CT 4 AmerenUE Gas 11,750 11,800 12,500 13100 16100 33,200
Audrain CT 5 AmerenUE Gas 11 750 11,200 13,200 14,500 16,300 31,600
Audrain CT 6 AmerenUE Gas 11 750 10 700 12 400 13,100 17 100 31 300
Audram CT 7 AmerenUE Gas 11,750 11300 12,100 11,600 14,600 30,400
Audram CT 8 AmenenUE Gas 11 750 10 900 12 400 14,300 15,500 31 100
Fairgrounds CT AmerenUE Od 10 719 300 700 600 400 2,300
Goose Creek CT 1 AmenenUE Gas 11833 14,100 11 700 13,200 12,800 28,000
Goose Creek CT 2 AmerenUE Gas 11,833 13900 12,000 12,900 12100 27300
Goose Creek CT 3 AmerenUE Gas 11,833 12,500 11,000 12 800 12,100 26,100
Goose Creek CT 4 AmerenUE Gas 11,833 13,300 11 800 12,800 13,300 27,500
Goose Creek CT 5 AmemnUE Gas 11 833 11,400 10400 10,800 12,700 26,200
Goose Creek CT 6 AmenenUE Gas 11833 11,900 11 700 11,500 12,900 26300
Howard Bend CT AmerenUE Oil 11,788 300 300 400 300 1 400
Kmmundy CT 1 AmerenUE Gas 12,031 13,800 14,300 12400 12000 29,700
Kmmundy CT2 AmerenUE Gas 12,031 13,600 12,300 11,700 11,100 30,200
Kirksville CT AmenenUE Gas 22 576 100 - 100 100 600
Meramec CT 1 AmerenUE Oil 10452 - 1,000 700 500 2,300
Meramec CT 2 AmerenUE Gas 11,851 4 300 4 400 4 400 5,600 9 500
Mexico CT AmerenUE Oil 10,609 300 300 600 400 2,300
Moberly CT AmerenUE Od 10937 100 500 500 300 1,800
Moreau CT AmerenUE Oil 10 719 300 600 600 400 1 700
Peno Creek CT i AmerenUE Gas 10,683 31600 28.200 27300 31,300 32,300
Fare Creek CT 2 AmerenUE Gas 10,683 28500 27,300 25900 29500 31,700
Peno Creek CT 3 AmerenUE Gas 10,683 28,900 26,000 27500 30000 30600
Peno Creek CT 4 AmerenUE Gas 10,683 29,100 26,000 26,100 29,100 30 100
Pinkneyville CT i AmerenUE Gas 10,310 22,900 22,600 25100 25300 32,800
Pinkneyville CT 2 AmerenUE Gas 10,310 21,900 21,500 25,100 26,000 32100
Pinkneyville CT 3 AmerenUE Gas 10,310 22,400 22,200 23,200 26,100 30,500
PinkneyvdleCT 4 AmerenUE Gas 10 310 20 800 20 500 22,300 23 900 29 600
Pinkneyvdle CT 5 AmerenUE Gas 12,900 3,300 3,300 3,000 3400 7,900
Pmkneyville CT 6 AmerenUE Gas 12,900 2400 3,400 3,000 3,400 7,700
Pinkneyville CT 7 AmerenUE Gas 12,900 2,400 3,400 2,200 3,200 7,700
Pinkneyville CT 8 AmerenUE Gas 12,900 3,200 3,100 2600 3,200 7,500
Raccoon Creek CT 1 AmenenUE Gas 11 783 7,100 7300 9900 12,000 25,000
Raccoon Creek CT 2 AmenenUE Gas 11 783 7,000 8 300 9,800 11,000 24,000
Raccoon Creek CT 3 AmerenUE Gas 11,783 7,700 8,000 10,300 12,000 22,000
Raccoon Creek CT 4 AmerenUE Gas 11 783 7200 6,900 7 900 9200 20 500
Venice CT 1 AmerenUE Oil 14,017 - - - -
Venice CT2 AmerenUE Gas 10 561 11 800 13,200 15 200 15 800 23 600
Venice CT 3 AmerenUE Gas 10393 49,200 45400 53,800 54700 87,600
Venice CT 4 AmerenUE Gas 10,393 47,200 47,700 51 800 55,800 83,700
Venice CT 5 AmerenUE Gas 12 119 11 200 11 200 11 200 13 400 28 300
Viaduct CTG AmenenUE Gas 17,705 400 600 700 700 2,100

Osage AmerenUE Pond Hydro 439700 440,900 443,000 439 900 441,100
Keokuk AmerenUE Run o! River Hydro 895,900 916,500 946 000 972,900 996,300
Taum Sauk 1 AmerenUE Pumped Storage - 152 300 392 350 404 800 408 200
Taum Sauk 2 AmenenUE Pumped Storage 152 300 392,350 404 800 408,200

Wind Purchase Power 58 100 287 200 288,200 288 200
Begins m 2010




