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Ms. Elizabeth O’Donnell

Executive Director

Public Service Commission

211 Sower Boulevard, P.O. Box 615
Frankfort, Kentucky 40602-0615

Re:  Big Rivers Electric Corporation 2005 Integrated Resource Plan

Dear Ms. O’ Donnell: W /y() L F00S-00Y8 S

Enclosed in connection with the 2005 Integrated Resource Plan of Big Rivers Electric
Corporation are the following:

1. Petition of Big Rivers Electric Corporation for confidential treatment of
portions of its 2005 Integrated Resource Plan;

2. One sealed and bound copy of the Integrated Resource Plan with the
confidential material highlighted;

3. Ten copies of the Integrated Resource Plan with the confidential material
redacted; and

4. One additional, unbound copy of the Integrated Resource Plan with the
confidential material redacted.

Big Rivers' 2005 Integrated Resource Plan has been prepared to comply with the
Commission's regulations and to serve as a guide for Big Rivers in planning its
resources to meet its future system demands. We would point out that, as with Big
Rivers' 2002 Integrated Resource Plan, the 2005 Big Rivers' Integrated Resource Plan
is atypical of other integrated resource plans the Commission will review because Big
Rivers no longer operates or controls its generating units.

I certify that a copy of the items listed in this letter, and attachments, have been served
on each of the parties to the 2002 Big Rivers' Integrated Resource Plan proceeding, as
shown on the attached service list. If you have any questions regarding this filing,
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please do not hesitate to contact David A. Spainhoward, Vice-President, Contract
Administration and Regulatory Affairs at Big Rivers, or me.

Sincerely yours,
20N
Tyson Kamuf

TAK/¢j
Enclosures

cc; w/o enclosures:  Michael H. Core
C. William Blackburn
David Spainhoward

cc; w/enclosures: Service List
Mark Bailey
Burns Mercer
Kelly Nuckols
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In the Matter of:

THE INTEGRATED RESOURCE PLAN OF ) CASENO. 2005~ 00Y8S
BIG RIVERS ELECTRIC CORPORATION )

PETITION OF BIG RIVERS ELECTRIC CORPORATION
FOR CONFIDENTIAL TREATMENT OF CERTAIN PORTIONS OF
ITS 2005 INTEGRATED RESOURCE PLAN

Big Rivers Electric Corporation ("Big Rivers"), pursuant to 807 KAR 5:001(7),
respectfully petitions the Kentucky Public Service Commission ("Commission") to classify and
protect as confidential certain information contained in its 2005 Integrated Resource Plan
("IRP") filed with this petition on November 30, 2005. The IRP is filed pursuant to 807 KAR
5:058 to provide the Commission with information including Big Rivers' historical and projected
demand, resource, and financial data, and other operating performance and system information,
in addition to the facts, assumptions, and conclusions on which the plan is based and the actions
that the plan proposes. 807 KAR 5:058 Section 1(2). In support of this petition, Big Rivers
states as follows:

1. One (1) sealed copy of the IRP containing the confidential information, with that
information highlighted, and ten (10) copies of the IRP with the confidential information
redacted are filed with this petition. 807 KAR 5:001 Section 7(2)(a)(2) and 5:001 Section
7(2)(b). One (1) additional, unbound copy of the IRP, with the confidential information
redacted, is also filed with this petition to assure compliance with the requirements of 807 KAR
5:058 Section 1(3).

2. As grounds for confidentiality pursuant to 807 KAR 5:001 Section 7(2)(a)(1), Big

Rivers states that the information for which confidential treatment is requested is within the




category of commercial information "generally recognized as confidential or proprietary, which
if openly disclosed would permit an unfair commercial advantage to the competitors of the entity
that disclosed the records.” KRS 61.878(1)(c)(1). The information that 807 KAR 5:058 requires
the IRP to contain includes highly sensitive information on matters including strategic planning,
finance, resources and operations. The public disclosure of such information would, in the
current and changing electric utility industry, give an unfair advantage to the competitors of Big
Rivers, and would adversely impact Big Rivers.

3. Public disclosure of the information designated as confidential by Big Rivers
would also provide Big Rivers' competitors with an unfair advantage by injuring the ability of
Big Rivers to buy power at the most competitive prices, and by disclosing proprietary
information on the operations of Big Rivers. The information designated as confidential
generally comes within the following two categories:

(1) Cost Summaries and Revenue Requirements. To maintain a competitive
posture in wholesale power market and continued successful arbitrage efforts, Big Rivers'
revenue requirements must be confidential. This information is not public. By letter dated May
5, 2005, the Commission granted confidential treatment to material in Big Rivers’ Updated
Financial Model filed by Big Rivers on April 29, 2005.

(il)  Power Supply Cost from LEM. Big Rivers acknowledges that the cost of
the power that Big Rivers purchases from LEM has been disclosed in other forms, however, Big
Rivers submits that the disclosure of such information as contained and presented in the IRP

could adversely impact Big Rivers. The IRP is subject to request by marketers and competitors

who could, if this information were made public in the IRP, access this information to the




detriment of Big Rivers. This information is contained in various places in the IRP and IRP
appendices.

4. The treatment of the information as confidential should not hinder the
Commission or the parties in the presentation and consideration of this matter.

5. If and to the extent that any of the confidential information becomes generally
available to the public, whether through filings required by other agencies or otherwise, Big
Rivers will notify the Commission and have its confidential status removed. 807 KAR 5:001
Section 7(9)(a).

6. The information for which Big Rivers seeks confidential treatment in this petition
is substantially the same type of information that the Commission granted confidential treatment
in connection with Big Rivers' 2002 IRP. See letter dated May 20, 2003, from Executive
Director Thomas M. Dorman to James M. Miller in Case No. 2002-00428.

WHEREFORE, Big Rivers respectfully requests the Commission to classify and
protect as confidential the information filed with this petition.

SULLIVAN, MOUNTIJOY, STAINBACK
& MILLER, P.S.C.
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James M\Miller

Tyson Kamuf

100 St. Ann Street, P. O. Box 727
Owensboro, Kentucky 42302-0727

(270) 926-4000

Counsel for Big Rivers Electric Corporation




CERTIFICATE OF SERVICE

I hereby certify that, pursuant to 807 KAR 5:001 Section 7(2)(c), 1 have served a copy of
this petition and a redacted copy of the IRP by regular mail, postage prepaid, to the following
persons on this 29" day of November, 2005:

Elizabeth Blackford, Esq.
Assistant Attorney General
1024 Capital Center Drive
Suite 200

Frankfort, KY 40601

Office of the Attorney General of
the Commonwealth of Kentucky

John Stapleton
Director of Energy
663 Teton Trail
Frankfort, KY 40601

Hon. Iris Skidmore

Hon. Ronald P. Mills

Office of Legal Services

Fifth Floor, Capital Plaza Tower
Frankfort, KY 40601

Counsel for Natural Resources and
Environmental Protection

AN

Tyson Kamuf
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1. General Provisions

1.1. Jurisdiction

Big Rivers Electric Corporation falls under commission jurisdiction in the
Commonwealth of Kentucky; therefore, the company files an Integrated
Resource Plan triennially with the KPSC in accordance with 807 KAR 5:058.

1.2. Report Content

The plan presents historical and projected demand, resource, and financial data,
and other operating performance and system information. In addition, the plan
presents the facts, assumptions, and conclusions upon which the plan is based
and the resulting actions proposed. Supporting documents include the “2005
Load Forecast”, presented as Appendix A, and the “The Maximum Achievable
Cost Effective Potential for Electric Energy Efficiency in the Service Territory of
the Big Rivers Electric Corporation”, presented as Appendix B, and which
throughout the contents of this report, will be referenced as the “DSM” study.

1.3. Number of Plan Copies Filed

Ten (10) bound copies of the IRP report, plus one (1) unbound copy of the plan
were filed with the KPSC on November 30, 2005, in accordance with 807 KAR
5:058 § 1(3).

1.4. Issues Raised in the Staff Report on Big River’s 2002
IRP

In its report titled Staff Report on the Integrated Resource Plan Report of Big
Rivers Electric Corporation, Case No. 2002-00428, March 2004, the KPSC staff
made recommendations in four areas with respect to Big Rivers 2002 IRP,
including load forecasting, demand-side planning, supply-side planning, and
integration and plan optimization. Each of these recommendations has been
addressed and is summarized as follows.

1.4.1. Load Forecast Issues

1.4.1.1. Provide a comparison of forecasted winter and summer peak
demands with actual results for the period following Big Rivers’
2002 IRP, along with a discussion of the reasons for the differences
between forecasted and actual peak demands

This report includes a comparison of actual and projected peak demands, by
season, for years 2003-2004. Refer to Section 5.3.3 of this report.

1.4.1.2. Provide a comparison of the annual forecast of energy sales with
actual results for the period following Big Rivers’ 2002 IRP. Include
a discussion of the reasons for the differences between forecasted
and actual results

This report includes a comparison of actual and projected energy requirements
for years 2003-2004. Refer to Section 5.3.3 of this report.

Cb GDS Associates, Inc. Page 1
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1.4.1.3. Big Rivers should, to the extent possible, report on and reflect in its
forecasts the impacts of increasing wholesale and retail competition
in the electric industry

Industry restructuring is addressed in Big Rivers’ 2005 load forecast. At the time
the forecast was prepared, the Commonwealth of Kentucky had not passed
legislation implementing customer choice. One of the forecast assumptions was
that the Commonwealth of Kentucky was not expected to deregulate within the
foreseeable future; therefore, the load forecast did not include any impacts
associated with customer choice or any other deregulation issues

With respect to wholesale competition, each of Big Rivers’ members currently
purchases wholesale power from Big Rivers under a full requirements contract,
which does not expire until January 1, 2023. Those contracts allow the member
cooperatives to purchase power only from Big Rivers, with one exception. That
exception is with Kenergy, who can purchase power for two large industnal
customers from any wholesale provider. Big Rivers' future load could increase
or decrease depending upon Big Rivers' ability to compete in the wholesale
market. However, considering its current contract with LEM, Big Rivers expects
to be an extremely competitive wholesale provider in the market. The current
load forecast does not include any impacts directly assoctated with wholesale
competition. Big Rivers will continue to evaluate wholesale and retail
competition in future load forecasts.

1.4.1.4. Big Rivers should attempt, either in its forecasts or in its uncertainty
analysis, to incorporate the impacts of environmental costs such as
those associated with NOx reductions imposed on sources in the
Eastern United States.

The NOx compliance effective date was May 31, 2004. In development of the
2005 load forecast, it was assumed that Big Rivers would not experience any
reductions or increases in load from existing industrial or potential new industrial
customers due to environmental factors. It is assumed that environmental
regulations could potentially impact power costs and retail prices, which could
impact energy consumption; however, such impacts have not been experienced
over the last three years as Big Rivers spent approximately $30 million to reduce
NOx emissions without impacting wholesale rates. In development of the 2005
Load Forecast, it was assumed that associated impacts would be insignificant,
and projections included in the forecast do not include any environmental
impacts.

Gg GDS Associates, Inc. Page 2




Big Rivers Electric Corporation
2005 Integrated Resource Plan November 2005

1.4.2. Demand-Side Planning Issues

1.4.2.1. Staff agrees with the AG and KDOE in their arguments for
proceeding with a net metering program before the LG&E and KU
pilots are complete. Big Rivers stated in its response to a data
request that it planned to conduct a study, which would include net
metering. The study was expected to be available by the fall of 2003.
Staff looks forward te receiving the Big Rivers study, hopefully in
the near future.

Since the filing of Big Rivers’ 2002 IRP, the Kentucky General Assembly passed
statewide net metering legislation (SB 247) and the Governor signed into law on
April 22, 2004, requiring all investor-owned utilities and rural electric
cooperatives to offer net metering to customers with PV systems of 15 kW or
less. Effective March 1 2005, a net metering tariff is available to Big Rivers’
Members retail consumers who generate electricity in parallel to the cooperatives
network and generate energy using solar energy (PV). Refer to Section 5.7.4 of
the IRP report.

1.4.2.2. Big Rivers’ future IRPs should evaluate DSM programs that provide
increased efficiency for all customers, not just residential and
commercial customers. Big Rivers should include an evaluation of
programs related to improved manufacturing processes in its next
IRP.

For this IRP filing, Big Rivers has conducted a thorough analysis of the
maximum achievable cost effective potential for energy efficiency in all three
major customer classes: residential, commercial, and industrial. For the
industrial class, electric energy savings potential was evaluated for various
energy efficiency measures. Refer to the report in Appendix B titled “The
Maximum Achievable Cost Effective Potential for Electric Energy Efficiency in
the Service Territory of the Big Rivers Electric Corporation”.

1.4.2.3. Big Rivers had indicated that it would make a filing with the
Commission by the end of 2003 for approval to include a Green
Power project in its renewable energy portfolio. To date, such a
filing has not been received. Big Rivers should communicate with
Staff on the status of this filing and indicate whether it expects to
make such a filing sometime in 2004. Staff looks forward to receiving
Big Rivers’ communication and reviewing its Green Power filing,
hopefully in the near future.

Ongoing discussions between Big Rivers and Weyerhaeuser Company, an
international forest products firm, have culminated in an agreement where Big
Rivers will purchase from Weyerhaeuser over the course of one year IMW per
hour of power generated from a facility fueled by waste by-products and gases.
An agreement with Weyerhaeuser for the purchase of renewable power was
signed on November 1, 2005. A green power tariff will be developed and filed
with the Commission before year end 2005. Refer to Section 5.1.3.1 of this
report.

G:) GDS Associtates, Inc. Page 3
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1.4.2.4. Big Rivers had indicated that it expected to have completed the
design of its high efficiency heating incentive program in mid 2003
and that it would seek Commission approval after its Board of
Directors approved the program. Staff recommends that Big Rivers
inform Staff of the status of this program and explain whether it
anticipates filing for such approval in 2004.

Big Rivers continues to evaluate and implement programs that positively impact
the efficient use of energy while providing benefits to consumers. Since the 2002
IRP, Big Rivers has implemented three incentive programs: “Touchstone Energy
Home”, “Dual Fuel/Add-on Heat Pump” and “Electric for Gas Water Heating”.
Each of these programs was approved by the Big Rivers Board of Directors;
however, Big Rivers did not prepare a filing of the programs for the Kentucky
PSC. Refer to Section 5.7.1 of this report.

1.4.3. Supply-Side Resource Issues

1.4.3.1. Staff believes that Big Rivers should continue to consider
alternatives such as the potential investment at the Weyerhaeuser
facility which was an issue in this proceeding. Therefore, Staff will
repeat its recommendation that Big Rivers file, in its next IRP if not
sooner, its cost estimate and feasibility study regarding a possible
capital investment in the Weyerhaeuser facility.

Big Rivers has continued to consider potential investment at the Weyerhaeuser
facility. Discussions between Big Rivers and Weyerhacuser management have
been ongoing and have focused on the potential of Big Rivers securing and
additional 20-30 MW of renewable power through Big Rivers’ investment at the
facility. The next meeting between the two parties is expected to be scheduled
before the end of 2005. Refer to Section 5.2.1.1 of this report.

1.4.4. Integration and Plan Optimization

1.4.4.1. Given that Big Rivers did not undertake a traditional integration
and optimization process in its IRP, Staff has no recommendations
on Big Rivers’ integration process. However, it is important for
future IRPs, particularly if circumstances change to the point that
Big Rivers forecasts a need for additional resources, that the process
be robust and that it give equal weight to demand-side and supply-
side resources.

Big Rivers agrees that the integration and optimization process in integrated

resource planning should be robust and give equal weight to demand-side and

supply-side resources, as evidenced by the information presented in association
with this IRP filing.

1.5. Administrative Case No. 387

In Administrative Case No. 387, the Kentucky Public Service Commission
ordered that the following information be addressed in utility IRPs:

Gg GDS Associates, Inc. Page 4
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1.5.1. Opportunities for joint ownership when planning new
generation

Big Rivers currently purchases, and plans to purchase, all of its power
requirements beyond the term of this current IRP; therefore, Big Rivers
management has not initiated any new generation plans, nor has the Cooperative
investigated opportunities for joint ownership in a generation resource.

1.5.2. An assessment of the availability of shared maintenance
schedules

Since Big Rivers does not currently operate or maintain any generation facilities,
an assessment of the availability of shared maintenance does not apply.

1.5.3. A description of capacity additions and reserve margins

Refer to section 5.4 of this report, Resource Acquisitions and System
Improvements.

1.5.4. Consideration of the purchase of merchant power and
consideration of TVA wholesale customers

Big Rivers’ will be able to meet all projected energy and demand requirements
(including the high range forecast) through 2019 and beyond through its existing
power supply contracts. As a result, Big Rivers has not considered the purchase
of merchant power during the course of the 2005 IRP. Big Rivers has no plans to
provide power to TVA wholesale customers.

1.6. Administrative Case No. 2005-00090

In Administrative Case No. 2005-00090, the Kentucky Public Service
Commission ordered that Big Rivers, which no longer operates its generation,
provide a summary overview of scheduled and unscheduled outages for all of the
generation operated by Western Kentucky Energy (WKE) for the three most
recent calendar years, along with a summary of all environmental equipment that
has been installed on each unit. Refer to Appendix G of this report.
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2.  Filing Schedule

Big Rivers plans to provide copies of the 2005 IRP to those parties intervening in
the 2005 IRP. Big Rivers understands that the commission will establish a
schedule for reviewing the IRP.

3. Waiver

Big Rivers has not filed any motion requesting a waiver of specific provisions of
the IRP administrative regulation.

4. Report Format

4.1. Organization of Report

In efforts to present the plan in a clear and concise manner, the structure of Big
Rivers’ IRP report is based on the specific items identified in 807 KAR 5:058.'

4.2. Project Team

The 2005 Integrated Resource Plan was prepared for Big Rivers Electric
Corporation (“Big Rivers”) by GDS Associates, Inc. (“GDS”). The study was
completed in October 2005, approved by Big Rivers’ Board of Directors in
October 2005, and filed with the KPSC on or before November 30, 2005. A
number of people from Big Rivers, Meade County Rural Electric Cooperative
Corporation, Kenergy Corp., Jackson Purchase Energy Corporation, and GDS
Associates contributed considerable time and effort during the course of the
study. These individuals, and their area of expertise, are presented as follows:

Name Company Area of Expertise
Bill Yeary Big Rivers Electric Project Management
Bill Blackburn Corporation
Mike Core, President Review
Richard Beck Marketing
Travis Housley System Operations
James Haner Finance
David Spainhoward Regulatory Affairs
Burns Mercer, Meade County Rural Review
President Electric Cooperative

Corporation

Kelly Nuckols, Jackson Purchase Energy | Review
President Corporation
Mark Bailey Kenergy Corp. Review
Brian Smith GDS Associates, Inc. Power Supply and
Jacob Thomas Resource Planning
Dick Spellman Demand Side

‘http://www.lrc.state.ky.us/kar/807/005/058.htm.

G.) GDS Associates, Inc. Page 6
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Amber Roberts

John Hutts

Planning

Load Forecasting

The following individuals are available to respond to inquiries during the
commission's review of the plan.

Name

Company

Phone

Bill Yeary,

Bill Blackburn

Mike Core, President

Richard Beck

Travis Housley

James Haner

David Spainhoward

Big Rivers Electric Corp

270-827-2561

John Hutts

Dick Speliman

Brian Smith

GDS Associates, Inc.

770-425-8100
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S. Plan Summary

5.1. Utility Description, Current Facilities, and Plan
Results

5.1.1. Utility Description

Big Rivers is a generation and transmission cooperative headquartered in
Henderson, Kentucky, and provides wholesale power to three member
cooperatives: Kenergy Corp. (Kenergy), Jackson Purchase Energy Corporation
(JPEC), and Meade County Rural Electric Cooperative Corporation (MCRECC),
all of which provide retail electric service to consumers located in western
Kentucky. With the exception of two aluminum smelters, Alcan Aluminum and
Century Aluminum, which are served by Kenergy, Big Rivers provides all of the
power requirements of its three member cooperatives. Big Rivers' wholesale rate,
approved by the KPSC, is presented in its tariff, PSC KY No. 22, Big Rivers
Electric Corporation of Henderson, Kentucky Rates, Rules and Regulations for
Furnishing Electric Service. Approximately 90% of the accounts served by the
member cooperatives are residential.

Big Rivers’ member cooperatives provide electric service in 22 counties located
in western Kentucky, which are presented in Figure 5.1.

Figure 5.1
Service Area Counties

The topography of Big Rivers’ member cooperatives’ service areas ranges from
rolling, sandy embayment areas to flat plateau areas with low relief and
subterranean drainage. Typical elevations range from approximately 340 to 1000
feet above sca level. The climate in the area is humid, temperate and continental.

Big Rivers’ annual peak demand for 2004, 604 MW, occurred on July 13, 2004,
at hour ending 6 p.m. The winter peak, 562 MW, occurred on December 22,
2004, at hour ending 7 p.m. Figures 5.2 and 5.3 on the following page present
the annual load characteristics for year 2004,

C‘g GDS Associates, Inc. Page 8
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Figure 5.2
Annual Load Shape - 2004
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Figure 5.3
Annual Load Duration Curve — 2004
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5.1.2. Current Facilities

Big Rivers currently owns but does not operate any generation facilities. On July
15, 1998, Big Rivers entered into a 25-year lease arrangement with LG&E
Energy Corp (now LG&E Energy LLC) and four of its wholly owned
subsidiaries: Western Kentucky Energy Corp. (“WKEC”), WKE Station Two,
Inc. (“Station Two Subsidiary”), WKE Corp., and LG&E Energy Marketing, Inc.
(“LEM”), the “LG&E Parties”.

Big Rivers owns the 455 MW three unit coal-fired Coleman Plant, the 454 MW
two unit coal-fired Green Plant, the Reid Plant, which consists of a 65 MW coal
and natural gas-fired unit as well as a 65 MW natural gas or oil-fired combustion
turbine, and the 420 MW coal-fired Wilson unit. Big Rivers also has contractual
rights to a portion of 312 MW at Henderson Municipal Power and Light’s
(“HMP&L’s™) Station Two facility.

WKEC currently leases Big Rivers’ generating facilities, and Station Two
Subsidiary has become the assignee of Big Rivers’ Station Two contractual rights
and obligations. WKEC, as lessee of Big Rivers’ facilities, and Station Two
Subsidiary, as the assignee of Big Rivers’ rights and obligations to the output of
Station Two not allocated to the City of Henderson, will own the output of the
generating facilities. Each of WKEC and Station Two Subsidiary sells its
respective output entitlement to LEM.

LEM is obligated to sell to Big Rivers, (1) “Base Power,” which is a quantity of
power specified by contract and subject to certain limitation, and (2) certain
generation-based ancillary services. In addition to power received from LEM,
Big Rivers’ member cooperatives can receive power under the contract with
Southeastern Power Administration (SEPA). LEM acts as Big Rivers’ agent for
scheduling power under the SEPA contract, but Big Rivers receives the power to
its maximum benefit on a monthly basis. Big Rivers’ current SEPA contract
terminates at the end of 2016. For purposes of analyses presented in this report,
however, it was assumed that the contract will be extended.

The power supply arrangement with LEM is documented in four agreements: (1)
Power Purchase Agreement between Big Rivers and LG&E Parties; (2) Lease
and Operating Agreement between Big Rivers and the LG&E Parties; (3)
Transmission Services and Interconnection Agreement between Big Rivers and
LG&E Parties; and (4) Agreement and Amendments to Agreements by and
among City of Henderson, Kentucky, et. al. Big Rivers, and LG&E Parties.

To serve its member requirements, Big Rivers’ purchases power from LEM
under a Power Purchase Agreement (“PPA”) that runs through 2023. Base
Power purchases from LEM are priced on an annually variable basis; no demand
payments are associated with the purchases.

Purchases from LEM are financially firm in that Big Rivers has the contractual
right to invoice LEM for damages arising from LEM’s failure to deliver.
Damages are defined in the PPA as reasonably incurred replacement power costs.
Delivery points for LEM power are Big Rivers’ generating facilities and points of
interchange between Big Rivers and the Tennessee Valley Authority, Southern
1llinois Power Cooperative, Louisville Gas and Electric Company, Kentucky
Utilities Company, and Southern Indiana Gas and Electric Company, and

Hoosier Energy Rural Electric Cooperative.

GD GDS Associates, Inc. Page 10
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Big Rivers also purchases 190 MW of dependable capacity from SEPA. Of this
190 MW, 12 MW is delivered to the City of Henderson, Kentucky. The
remaining 178 MW is used to serve Big Rivers’ native load.

Big Rivers has contracted with Weyerhaeuser for the purchase of 1 MW per hour
of power generated from a local facility fueled by waste by-products and gases.
An agreement with Weyerhaeuser for the purchase of renewable power was
signed on November 1, 2005.

5.1.3. IRP Plan Results

As shown below in Table 5.1, Big Rivers will be able to meet all of its demand
and energy requirements through 2020 through the SEPA and LEM contracts. In
year 2010, the high range forecast reaches 729 MW, which is only 46 MW below
total capacity; however, the increase in the LEM contract beginning in 2011
keeps Big Rivers in a surplus mode throughout year 2019. In addition to its
existing contracts, Big Rivers also has access to the wholesale power markets to
buy and sell power as needed subject to market availability.

Table 5.1
Load Forecast, Capacity, Peak Demand, and Energy Requirements
Total Energy
Requirements LEM LEM SEPA SEPA
System for Contract Contract Contract Contract
Peak Generation Maximum Maximum Maximum  Maximum Total Capacity
Demand Service Capacity Energy Capacity Energy Capacity Surplus
Year (MW)? (MWh) (MW) (MWh) (MW) (MWh) (MW) MW)
2005 634 3,306,259 597 5,327,285 178 267,000 775 141
2006 641 3,378,253 597 5,327,285 178 267,000 775 134
2007 657 3,431,620 597 5,327,285 178 267,000 775 118
2008 666 3,473,882 597 5,327,285 178 267,000 775 109
2009 675 3,519,951 597 5,327,285 178 267,000 775 100
2010 685 3,564,196 597 5,327,285 178 267,000 775 90
2011 696 3,616,207 717 6,321,741 178 267,000 895 199
2012 706 3,664,368 800 7,008,000 178 267,000 978 272
2013 718 3,717,197 800 7,008,000 178 267,000 978 260
2014 728 3,767,931 800 7,008,000 178 267,000 978 250
2015 741 3,825,636 800 7,008,000 178 267,000 978 237
2016 752 3,878,697 800 7,008,000 178 267,000 978 226
2017 764 3,936,470 800 7,008,000 178 267,000 978 214
2018 776 3,991,983 800 7,008,000 178 267,000 978 202
2019 789 4,054,080 800 7,008,000 178 267,000 978 189

Figure 5.4 on page 12 compares Big Rivers’ demand forecast, under three
scenarios, to capacity purchased from LEM and SEPA. The graph illustrates that
Big Rivers does not have an incremental need for power during the 2005 through
2019 period under (1) Base Case, (2) Optimistic Economy, and (3) Extreme

2 System peak demand represents the sum of rural system coincident peak demand plus all non-
rural demand, net of smelters, plus transmission losses.
? Total energy requirements include transmission losses of 0.81 percent.

59 GDS Associates, Inc. Page 11
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Weather forecasts. Big Rivers’ purchases from SEPA and LEM are firm
contracts, and the LEM contract includes liquidated damages for non-delivery
(LD Firm); therefore, Big Rivers has no need for a planning reserve margin as is
the case with generating utilities.

Figure 5.4
Capacity and Peak Demand Requirements
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5.1.3.1. Non-Utility Generation

During 2001, an 85 MW generator was installed by Willamette Industries, since
purchased by Weyerhaeuser Company, and a customer of Kenergy Corp. Due to
operating restraints, Weyerhaeuser generated during 2001 at a 50 MW level.
This effectively reduced Big Rivers’ demand requirement obligations by 50 MW
and energy requirement obligations by 438,000 MWh. The generation at
Weyerhaeuser, plus the increases in the capacity from the LEM contract
beginning in 2011, contributes to Big Rivers’ position of capacity surplus
throughout the next fifteen years. Big Rivers is evaluating the feasibility of
making a capital investment at the Weyerhaeuser facility that will enable excess
steam to be recycled and used for generation of up to an additional 20-30 MW of
capacity. The next round of discussions between Big Rivers and Weyerhacuser
management to discuss related issues is expected to take place before the end of
2005.

Electricity generated at the Weyerhaeuser site is renewable energy, as the plant is
fueled by waste by-products and gases. Big Rivers has recently reached
agreement to contract with Weyerhaeuser for the purchase of 1 MW per hour
over the course of one year. An agreement for the purchase of renewable power
was signed on November 1, 2005. Outside of any potential arrangements made

GD GDS Associates, Inc. Page 12
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with Weyerhacuser, Big Rivers currently has no formal plans for the addition of
new power generation resources or new power supply contracts.

5.1.3.2. Voluntary Load Curtailment Rider

Since the summer of 1999, Big Rivers has worked with its members and their
larger industrial customers to reduce load during times of peak demand. This
program has been well received by the members’ customers and has been
mutually beneficial to Big Rivers, the member cooperatives, and their retail
customers through the sharing of cost savings. Big Rivers filed a Voluntary
Curtailment Rider with the KPSC, which was approved on April 6, 2000. Table
5.2 below shows the actual results of voluntary curtailment periods. Load
reduction ranged from 17 MW to a high of 28 MW, and voluntary curtailment
mvolved 4 industrial customers of Big Rivers’ members.

Table 5.2
1999-2005 Voluntary Industrial Curtailment Results

Year Hour Load Actual Load Reduction Load Resultant
(MW) MW) (MW)
1999 14 (2 p.m) 644 16 660
1999 15 645 22 667
1999 16 646 24 670
1999 17 644 27 671
1999 18 639 27 666
1999 19 629 22 651
2000 n/a n/a n/a n/a
2001 n/a n/a n/a n/a
2002 n/a n/a n/a n/a
2003 n/a n/a n/a n/a
2004 n/a n/a n/a n/a
2005 ytd n/a n/a n/a n/a

Although no load curtailments under this tariff have occurred since 1999, Big
Rivers continues to contact qualifying industrial customers regarding the
voluntary rider and currently has the capability of curtailing 35 MW.

5.2. Description of medels, methods, data, and key
assumptions used to develop the results contained in
the plan

5.2.1. Model Description

Although Big Rivers does not have a need for additional sources of power during
the study period to meet native load requirements, costs of alternative sources of
power were calculated and compared to costs contained in the PPA to
demonstrate that Big Rivers’ current power supply arrangements are
economically favorable.

C‘_.) GDS Associates, Inc. Page 13
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5.2.1.1. Supply-Side Evaluation Model

An Excel spreaaczheet model was developed to compare costs of alternative
power sources to costs associated with Big Rivers’ contract with LEM. The
model quantifies fixed and variable costs of power supply resources. Fixed costs
include interest, depreciation, and fixed O&M expenses. Variable costs include
fuel expenses and non-fuel variable operating expenses.

The evaluation model simulates the construction period of each resource and
calculates the total installed cost including interest during construction. Service
life interest expenses are based on an amortization schedule defined by total
installed cost, service life, and Big Rivers’ embedded cost of debt, 5.35%.
Interest during construction is also calculated using that rate. Annual straight-
line depreciation expense is calculated as the total installed cost divided by
service life.

For the Base Case cost comparison, resource parameters were taken from the
Energy Information Administration’s (“EIA’s™) 2005 Annual Energy Outlook for
all resource options. These parameters include length of construction period,
overnight capital cost, non-fuel operating costs, heat rates and inflation. The
parameters associated with each alternative are shown in Appendices C, D, and
E, where there are individual pricing sheets for each alternative resource. Big
Rivers’ cost of capital and cost of debt are based on an internal analysis.

The Base Case coal price forecast was also taken from the EIA’s Annual Energy
Outlook. A nominal coal price forecast was developed using the EIA’s constant
year forecast for the East South Central energy demand region, and annual
changes in the EIA’s estimate of the Gross Domestic Product Index. A natural
gas price forecast was developed using a similar process for years after 2014.
For years 2006 through 2010, NYMEX Henry Hub gas futures prices published
on September 12, 2005 were used. Values for 2011-2014 were calculated to
smooth the transition between the 2010 futures price and the 2015 EIA price.
Figure 5.5 below shows annual nominal costs for both coal and natural gas.

Figure 5.5
Nominal Natural Gas and Coal Prices
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The evaluation of alternative resources was performed under Base Case
assumptions and two sensitivity cases. Base Case annual fuel prices were
reduced by 20% in the Reduced Fuel Price scenario; Base Case capital costs were
reduced by 25% in the Reduced Capital Cost scenario.

The following alternatives were analyzed using the evaluation model.

1) Pulverized Coal

2) Coal Gasification

3) Conventional Combined Cycle Combustion Turbine
4) Advanced Combined Cycle Combustion Turbine

5) Conventional Simple Cycle Combustion Turbine

6) Advanced Simple Cycle Combustion Turbine
7) Fuel Cells

8) Distributed Generation — Base Load
9 Distributed Generation — Peak Load
10) Biomass

1D Landfill Gas

12) Geothermal

13) Wind

14) Solar Thermal

15) Photovoltaic

16) Hydroelectric

While it is unlikely that all of these alternatives would be available to Big Rivers
due to geographical or other constraints, the comparison of alternative costs to
LEM contract costs shows that, if available, each alternative would be more
expensive than costs associated with the PPA. This finding holds true under all
three scenarios: (1) Base Case fuel price and Capital Cost assumptions, (2)
Reduced Fuel Prices, and (3) Reduced Capital Costs,

Because costs associated with many resources are site specific and could vary
from generic estimates used in alternative resource cost comparisons, Big Rivers
calculated the capital cost that would be required for an alternative power option
to compare favorably with purchases from LEM. An installed cost of
approximately m would be required, along with zero operating costs
and a capacity factor of 50%, for an alternative to cost roughly the same as power
purchased from LEM. This value is a target capital cost, primarily for renewable
resource options that in some instances have near zero operating costs, that Big
Rivers will use as a benchmark to evaluate new generating options.

Appendices D and E present similar graphical cost comparisons for the Reduced
Fuel Price and Reduced Capital Cost scenarios. Appendices C, D and E show
numerical information for each alternative under Base Case, Reduced Fuel Price,
and Reduced Capital Cost scenarios, respectively.

Figures 5.6a, 5.6b, and 5.6c graphically compare annual costs of each alternative,
under base case assumptions, to the annual costs associated with the PPA.

GD GDS Associates, Inc. Page 15
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Figure 5.6a
LEM M Costs s vs. Total Costs of Power Supply Optlons
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Figure 5.6b
LEM Costs vs. Total Costs of Power Supply Options
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Figure 5.6¢
LEM Costs vs. Total Costs of Power Supply Options
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5.2.2. Data and Key Assumptions

Table 5.3 below presents the values assumed for the key variables included in the
supply-side evaluation model.

Table 5.3
Key Inputs in Supply-Side Screening Model

Adjusted
Capital Regional Capital Construction Service
Technology Cost Multiplier Cost Period Life
Pulverized Coal 1,213.00 1.004 1,217.85 4 30
Coal Gasification CC 1,402.00 1.004 1,407.61 4 30
Conventional CC 567.00 1.004 569.27 3 30
Advanced CC 558.00 1.004 560.23 3 30
Conventional CT 395.00 1.004 396.58 2 30
Advanced CT 374.00 1.004 375.50 2 30
Fuel Cess 4,250.00 1.004 4,267.00 3 30
Base Distributed 807.00 1.004 810.23 3 30
Peak Distributed 970.00 1.004 973.88 2 30
Biomass 1,757.00 1.004 1,764.03 4 30
Landfill Gas 1,500.00 1.004 1,506.00 3 30
Geothermal 3,108.00 1.004 3,120.43 4 30
Wind 1,134.00 1.004 1,138.54 3 30
Solar Thermal 2,960.00 1.004 2,971.84 3 30
Photovoltaic 4,467.00 1.004 4484.87 2 30
Hydroelectric 1,451.00 1.004 1,456.80 4 30
GD GDS Associates, Inc. Page 17
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Variable Fixed

Primary O&M O&M Capacity  Heat
Technology Fuel mil/kWh $/kW Factor Rate
Pulverized Coal Coal 4.06 2436  90.00% 8.844
Coal Gasification CC  Coal 2.58 34.21 90.00% 8.309
Conventional CC Gas 1.83 11.04  80.00% 7.196
Advanced CC Gas 1.77 10.35  80.00% 6.752
Conventional CT Gas 3.16 10.72  25.00% 10.817
Advanced CT Gas 2.80 931  25.00% 9.183
Fuel Cess Gas 42.40 5.00  70.00% 7.930
Base Distributed Gas 6.30 14.18  90.00% 9.950
Peak Distributed Gas 6.30 14.18  25.00% 11.200
Biomass None 2.96 47.18 80.00% N/A
Landfill Gas None 0.01 101.07 98.00% N/A
Geothermal None 0.00 104.98 50.00% N/A
Wind None 0.00 26.81 50.00% N/A
Solar Thermal None 0.00 50.23 50.00% N/A
Photovoltaic None 0.00 10.34  50.00% N/A
Hydroelectric None 4.60 1235  50.00% N/A

5.3. Load Forecast Summary

Big Rivers’ 2005 Load Forecast was completed in July 2005 and updated the
most recent forecast that was completed in July 2003. The forecast contains
projections of energy and demand requirements for the 2005-2019 forecast
horizon. High and low range forecast scenarios were developed to address
uncertainties regarding the factors expected to influence energy consumption in
the future. In addition to the energy and demand projections, the forecast
presents the assumptions upon which the forecast was based and the
methodologies employed in development of the forecast. The 2005 Load
Forecast report is presented in the IRP as Appendix A.

5.3.1. Forecast Results

Total system energy and peak demand requirements are projected to increase at
average compound rates of 1.6% and 1.5%, respectively, from 2004 through
2019*. Growth in energy sales is projected to be similar to the 1994-2004 period
with the exception of the large commercial class, sales for which are projected to
be level throughout the forecast period for existing consumers. Rural system
energy and peak demand requirements, which are represented as total system
requirements less those associated with direct-serve customers, are projected to
increase at average rates of 2.2% and 2.1%, respectively, over the same period.

The primary influence on growth in system requirements over the forecast period
will continue to be growth in rural system requirements, which is primarily a
function of growth in number of customers and changes in small industrial
activity. The forecast is summarized below in Tables 5.4 and 5.5.

* Based on weather normalized values for 2005 and 2019.
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Table 5.4
Load Forecast Summary
Total System Rural System
Energy Peak Energy Peak
Requirements  Demand | Requirements Demand
Year Consumers (MWH) _(NCP) (MWH) (NCP)
1994 87,256 7,721,677 1,189,000 1,571,482 352,635
1999 98,168 3,532,841 663,890 1,921,792 475,416
2004 106,414 3,158,698 604,155 2,133,190 476,409
2009 114,383 3,519,951 675,440 2,485,739 536,630
2014 123,516 3,767,931 728,343 2,737,034 589,533
2019 133,462 4,054,080 789,356 3,027,093 650,546
Table 5.5
Load Forecast — Average Annual Growth Rates
Description - 2000-2005 2000-2015
Total Native System Energy Requirements 1.8% 1.6%
Total Native System Peak Demand (CP) 1.3% 1.5%
Rural System Energy Requirements 2.6% 22%
Rural System Peak Demand (CP) 2.4% 2.1%
Residential Energy Sales 2.1% 2.2%
Residential Consumers 1.3% 1.4%
Small Commercial & Industrial Energy Sales 3.2% 2.1%
Small Commercial & Industrial Energy 2.4% 22%
Consumers
Large Industrial — Direct Serve Energy Sales 0.3% 0.1%
Large Industrial — Direct Serve Consumers 0.0% 0.0%
Irrigation Sales 0.0% 0.0%
Public Street Lighting Sales 2.0% 1.8%

5.3.2. Forecast Assumptions

The forecast was based upon a number of assumptions regarding factors that
impact energy consumption, including: demographics, economic activity, price
of electricity and competing fuels, electric market share, and weather conditions.
The assumptions were developed by GDS Associates and discussed with
cooperative management prior to development of the final forecast. The
economic outlook for the base case forecast was formulated using information
collected from Woods & Poole Economics, Inc., NPA Data Services, and the
University of Louisville.

= Population will increase at an average rate of 0.5% per year from 2004-2019.

= Employment will increase at an average rate of 1.0% per year from 2004-2019.
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= Real personal income will increase at an average rate of 1.8% per year from
2004-2019.

= Real retail sales will increase at an average rate of 1.5% per year from 2004-
2019.

= Inflation, as measured by the Personal Consumption Expenditure Index, will
increase at an average compound rate of 2.5%.

= Over the long-term the real (deflated) price of electricity to retail customers is
projected to decrease slightly and is not expected to significantly impact
current energy consumption patterns.

= Weather conditions, as measured by heating and cooling degree days for the
Evansville, Indiana and Paducah, Kentucky stations, will be equal to average
amounts computed using data from 1985 through 2004 for Evansville, Indiana
and Paducah, Kentucky.

= It is assumed that service to the two largest Kenergy industrial customers,
Alcan Primary Products Corporation and Century Aluminum of Kentucky,
LLC, will continue throughout the forecast period. '

= No new demand-side management programs are currently planned that will
impact system energy and demand requirements.

» The electric industry in Kentucky is not expected to be deregulated in the near
future; therefore, no impacts associated with customer choice are included in
the forecast.

5.3.3. Comparison of Actual vs. Projected Load and Energy

A comparison of actual and forecasted peak demands is presented below in Table
5.6. Amounts are presented on an annual basis for the summer and winter
seasons for years 2003 and 2004.

Table 5.6
Actual Weather Normalized vs. Forecasted Peak Demand

Summer Peak (MW)
Actual 2003
Year (Normal) Forecast % Error
2003 612 612 0.0%
2004 632 623 -1.4%
Winter Peak (MW)
Actual 2003
Year (Normal) Forecast % Error
2003 584 563 -3.6%
2004 547 573 4.8%

A comparison of actual and forecasted energy sales is presented below in Table
5.7. Amounts are presented on an annual basis for years 2003 and 2004.
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Table 5.7
Actual Weather Normalized vs. Forecasted Energy Sales

Annual Energy Sales (MWH)

Actual %
Year {(Normal) 2003 Forecast Error
2003 3,161,430 3,117,936 -1.4%
2004 3,189,428 3,167,095 -0.7%

Modeling error and factors that cannot be quantified are the primary reasons that
the projections in the 2003 load forecast are lower than actual amounts in years
2003-2004.

5.4. Resource Acquisitions and System Improvements

5.4.1. Resource Acquisitions

Big Rivers has no plans to acquire new resources during the 15 year IRP horizon
with the exception of possible aforementioned renewable power from
Weyerhaeuser, including the recent 1 MW negotiated agreement and the
potential 20-30 MW purchase. Planned purchases from SEPA and from LEM
are sufficient to meet both base case and high case load and energy requirements.
Although no economic analysis has been completed to date, Big Rivers has
considered installing distributed generation at points in its transmission system in
lieu of making capital additions. To date, no distributed generation has been
installed, and none is planned for the immediate future; however, Big Rivers will
continue to evaluate distributed generation as an alternative to capital
improvements in maintaining current reliability standards.

5.4.2. Transmission System

The Big Rivers transmission planning process includes coordination with the
distribution cooperative planning processes. The intent of this coordination is to
ensure that proper transmission costs are included in the evaluation of
distribution system enhancements. Additionally, information that will allow the
inclusion of proposed distribution system delivery points in the Big Rivers
planning model is provided through this coordination.

Three year construction work plans and 15 year long-range plans are prepared as
part of the Big Rivers planning process. The long-range plan is reviewed and
updated as necessary every three years. This coincides with the preparation of
each new construction work plan. The study models used in the preparation of
these plans utilize a total load level equivalent to the approved Big Rivers load
forecast. This load level is distributed across the system based on historic load
growth at each individual delivery point. Transmission system improvements
planned for years 2005-2007, plus those planned for the next ten years, are
identified by year in Appendix F.

When the work plan studies indicate system constraints resulting from normal or
single contingency outage scenarios, Big Rivers will ensure that the transmission
system is being efficiently utilized by evaluating alternative switching
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configurations. 1f these aiternative configurations fail to alleviate the system
problems, system enhancements (new transmission circuits, transformers,
interconnections, etc.) will be evaluated. The system enhancements could also
include distributed generation as a potential solution to system constraints. The
evaluation of any enhancement will consider the effectiveness of the
enhancement as well as economic comparisons of the proposed alternatives. An
evaluation of the effectiveness of an enhancement should consider, at minimum,
how quickly the proposed facilities can be called upon and how well they
alleviate system constraints.

Evaluations regarding the ability to transfer energy into or out of Big Rivers
control area are typically done at the request of those in the power marketing area
(internal or external to Big Rivers). These studies are completed according to
procedures outlined in the Big Rivers Open Access Transmission Tariff as well
as FERC Orders 888 and 889.

5.5. IRP Plan Implementation

No additional capacity is required over the 15-year forecast horizon; therefore,
the 2005 IRP includes no supply-side implementation plan. From a demand-side
perspective, Big Rivers has developed a three-year action plan that focuses on
programs promoting energy conservation and efficiency.

5.6. Supply-Side Plan

Capacity and energy purchased under existing contracts economically satisfy Big
Rivers’ power needs. No supply-side implementation is required over the next
three years.

5.7. Demand-Side Plan

Demand-side planning at Big Rivers is a jomnt planning process among Big
Rivers and its three member cooperatives. Big Rivers completed a
comprehensive demand-side management study in October 2005, the results of
which are presented in the 2005 IRP.

5.7.1. Existing Big Rivers Demand-Side Programs

Big Rivers publishes a quarterly magazine on behalf of its three distribution
electric cooperatives called the “Commercial and Industrial News.” Since
January 1999 the publication has covered energy related topics focusing on
energy efficiency and management. Big Rivers is in the process of evaluating a
dual fuel home incentive, but such an incentive program has not been approved.
Big Rivers has developed information for its three member distribution
cooperatives that compares annual operating costs for various types of heating
systems (fossil fuel versus electric systems), and each cooperative chooses how
and when they use that information. Big Rivers is also reviewing the provisions
of the new Federal Energy legislation enacted in July 2005 to monitor new
appliance energy efficiency standards that go into effect on January 1, 2006. Big
Rivers is in the process of evaluating a dual fuel heating system incentive, but
such an incentive program has not been approved.
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Big Rivers remains a strong proponent for the efficient use of Kentucky's energy
resources and is committed to helping members educate their member-consumers
about the importance of efficient energy usage. Big Rivers continues to work
with its members to develop energy efficiency programs designed to
communicate to member-consumers the energy savings associated with energy
efficient construction techniques and equipment. The programs are
communicated through an assortment of collateral materials, and training is
available for architects, builders and energy managers and employees of the
distribution cooperative.

In addition, Big Rivers continues to provide direct support to its members and
their commercial and industrial customers to promote efficient and cost effective
energy use. Documents will be developed to inform members of benefits outlined
in the new energy bill. Big Rivers will continue to support the incentive
programs both financially and through the development of promotional material.

Additional education is provided to commercial and industrial accounts through
on-site visits and the Commercial & Industrial News, a quarterly Big Rivers'
publication. Big Rivers also provides the following commercial and industrial
services through JPEC, Kenergy and MCRECC:

5.7.1.1. Energy Efficiency Workshop.

JPEC, MCRECC and Kenergy provide educational workshops for customers on
energy saving devices and techniques. The workshops are educational seminars
designed to present information on energy savings devices and techniques to the
employees of the three distribution cooperatives. The employees who attend the
seminar are persons who work for commercial businesses that buy power from
the distribution cooperatives. Electrical safety workshops are also available.

5.7.1.2. Energy-Use Assessment.

This assessment or audit assists customers to improve energy efficiency by using
the utilities expertise in energy delivery and use combined with a customer’s
knowledge to identify opportunities to lower energy costs and improve
efficiency. The cooperatives have been working with customers for years to
improve facility and process efficiency.

5.7.1.3. Operation Assessment

This service evaluates when and how energy is used in a customer’s facility.
Many facilities have the ability to adjust operations and/or equipment controls to
save energy and money.

5.7.1.4. Customer Billing Review

Customer service staff from Kenergy, MCRECC and JPEC visit a customer’s
facility to explain and answer questions about billing documents and rate
structures.
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5.7.1.5. Commercial Lighting Evaluation

Cooperative staff can evaluate the necessary facility and security lighting to
provide productive and safe light levels. MCRECC, JPEC and Kenergy can also
provide leased lighting options.

5.7.1.6. Power Factor Correction Assistance

JPEC, MCRECC and Kenergy provide technical support to commercial and
industrial customers to correct low power factor, resulting in significant savings
those customers each year. Low power factor results in higher electricity costs.
The cooperatives provide engineering assistance and will work with a customer’s
¢lectric contractor to ensure proper correction levels.

5.7.1.7. Power Quality Assessment

Customers who experience equipment damage or productivity losses as a result
of power quality problems may call their distribution cooperative commercial
and industrial service representative. Cooperative staff will assist any customer to
identify the source of the problem whether it is inside the facility, on the power
system or a result of a neighboring customer.

5.7.1.8. Power Quality Correction

Engineering and customer service staff members assist commercial and industrial
customers to correctly identified the source of power quality problems and
provide technical support to correct the problem.

5.7.1.9. Energy Use Summary

MCRECC, Kenergy and JPEC all provide energy use summaries on their
associated web sites. Three to four years of energy use and billing data is
displayed in graphical and tabular form along with weather data for the previous
two years. Information from the most recent bill is necessary to access the
website for security reasons.

5.7.1.10. Remote Meter Data Collection

Technology has made it possible for customers to view hourly data from the
meter. The information can be securely displayed on the Internet for use by
customers to manage their energy use.

5.7.1.11, Customized Billing Services

Recent changes in bill printing have made available to cooperative customers the
ability to receive multiple bills in the same mailing.

5.7.1.12. Residential Energy Auditing

At the cooperatives request, Big Rivers’ staff will provide telephone and onsite
residential energy audits.
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5.7.2. Existing Member Cooperative Demand-Side

5.7.2.1. Kenergy

Kenergy offers educational and informative brochures, magazine articles, and
television and radio commercials relating to energy efficiency topics. The ground
source heat pump continues to be the central HVAC technology promoted.
Energy Resource Conservation Loans at 5 percent interest are available from
Kenergy to qualifying customers installing a geothermal system in their existing
homes. This offer is not available for new construction. The loans may finance
up to 100 percent of the installation cost and may be amortized for up to 60
months. Kenergy publishes advertisements in newspapers and magazines that
describe their 5% financing for installations in existing homes for geothermal
energy systems. Informative pamphlets and magazine articles are used by
Kenergy to educate customers on the energy savings gained by installing a
geothermal system.

Kenergy’s web site provides operating cost information such as the following
annual cost estimates and efficiencies for different types of heating and cooling
equipment in an average-size home (approximately 1,500 sq. ft). Resistance heat
includes baseboards, ceiling cable and electric furnace. Propane based on $1.20
per gallon + $40 yearly tank rental. Natural gas based on $.80 per CCF.

|ANNUAL HEATING & COOLING OPERATING COSTS
iResistance Heat 1$8 16.05
IPropane Heat 80% Efficient ]$967.52
;Natural Gas i$605.16
|10 SEER Heat Pump |$594.58
112 SEER Heat Pump $506.03
14 SEER Heat Pump |$440.62
|Geothermal 18322.56

Kenergy is not currently conducting any load management programs.

5.7.2.2. Jackson Purchase Energy Corporation

JPEC provides similar informational articles and brochures for their members.
One publication that they distribute is USDOE’s “Energy Savers Tips on Saving
Energy & Money at Home”, a 33 page booklet which is a brochure that compiles
ideas and measures that will help reduce energy usage and save money for
members. Magazine articles are also posted on the cooperative’s web site with
1deas on how to save energy (for example, by providing shade trees around a
home to reduce peak air-conditioning loads). The JPEC web site provides the
following additional links:

e A link to the electronic copy of the Energy Savers pamphlet.
e The JPEC web site provides a link to the Department of Energy's Home
Energy Saver Web Site. A cooperative member can go to that web site
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and obtain detailed information on energy use for their home and how to
reduce their energy usage. A cooperative member can even customize
the information for their specific type of home.

JPEC provides cash incentives for high efficiency heat pumps in new and
existing residential homes. JPEC is not currently conducting any load
management programs. JPEC provides free caulk to its member consumers in
efforts to help consumers maintain adequate insulation of their homes.

5.7.2.3. Meade County Rural Electric Cooperative Corporation

MCRECC provides energy efficiency informational brochures on geothermal
heating and cooling systems, and also publishes articles relating to energy
efficiency tips in Kentucky Living magazine. The articles suggest ways to save
on cooling costs during the summer and save on heating costs during the winter.
Radio advertisements are also used to educate their consumers about energy
efficiency topics. Advertisements increase awareness of water and energy
conservation issues such as leaking faucets and to increase awareness of energy
efficiency measures that can be used to save money on heating and cooling bills
while still making the home comfortable.

MCRECC offers the “All Seasons Comfort Home” program to a cooperative
member that is building a new home. The program provides recommended,
proven standards for insulation, energy-saving features, and assistance in the
selection and installation of high efficiency heat pumps and geothermal heating
and cooling systems. MCRECC provides information to members on the most
efficient and economical heating and cooling system equipment. MCRECC is not
currently conducting any load management programs.

The energy efficiency initiatives offered by Big Rivers’ member system
distribution cooperatives are summarized below in Table 5.8.

5.7.2.4. Summary of Existing Energy Efficiency Initiatives

The energy efficiency initiatives offered by Big Rivers’ member system
cooperatives are summarized below in Table 5.8.

Table 5.8
Summary of Existing Energy Efficiency Initiatives Offered by Big Rivers
Electric Corporation and 1ts Distribution Cooperative Members

Kenergy

e Kentucky Living Magazine — Monthly magazine to all customers - focus
articles on energy efficiency for the home and business and 4 page insert
from local cooperative detailing programs, safety and customer service.

e DOE Pamphlet "Energy Savers - Tips on Saving Energy & Money at
Home"

e Heat Pump Programs — Incentives Programs - 5% financing for Ground
Source Heat Pumps for up to 5 years

e (/I News — Quarterly magazine to commercial and industrial customers
— focus on energy related topics including conservation and efficiency
improvements.
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Energy Efficiency Informational Brochures "Geothermal Heating and
Cooling — The Answer to Comfortable and Affordable Living"
Distribution of compact fluorescent bulbs at annual meeting
Incentives Programs:

o Touchstone Energy Home

o Water Heater Replacement

o Add-on Heat Pump

Heat Loss / Gain analysis for HVAC contractors

Web Site Information and Links

o Geothermal Heat Pump Systems

o USDOE — Energy Saving Tips for Consumers

o USDOE — Home Energy Audit

o Commercial Building Energy Checklist

Energy Audits As Needed

o Commercial / Industrial

o Residential

News Paper Advertising

o Safety

o Energy Efficiency

Jackson Purchase Energy

DOE Pamphlet "Energy Savers - Tips on Saving Energy & Money at

Home"

Customer Newsletter -- “Plugged In” Focus articles include energy

efficiency, safety information and customer service

C/I News — Quarterly magazine to commercial and industrial customers

— focus on energy related topics including conservation and efficiency

improvements.

Pamphlet - "Keep An Eye On That Thermostat"

Pamphlet - "How much will this light bulb save you?"

Distribution of compact fluorescent bulbs at annual meeting

Incentives Programs:

o Touchstone Energy Home

o Water Heater Replacement

o Add-on Heat Pump

Web Site Information and Links

o USDOE - Energy Saving Tips for Consumers

o USDOE — Home Energy Audit

Energy Audits As Needed

o Commercial / Industrial

o Residential

News Paper Advertising

o Safety

o Energy Efficiency

Energy Efficiency Training for Employees

o Basic — Employees with limited customer contact receive training in
energy cost and effictencies

o Advanced — Employees with extensive customer contact receive in
addition to the basic course. Training includes additional training in
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HVAC, water heating, lighting, building envelope and construction
techniques who in turn will provide that guidance to customers.

Meade County RECC
e DOE Pamphlet "Energy Savers - Tips on Saving Energy & Money at
Home"

e C/I News — Quarterly magazine to commercial and industrial customers
— focus on energy related topics including conservation and efficiency
improvements.

e Kentucky Living Magazine — Monthly magazine to all customers - focus
articles on energy efficiency for the home and business and 4 page insert
from local cooperative detailing programs, safety and customer service.

¢ Brochure — “Planting Trees to Save Money”

e Distribution of compact fluorescent bulbs at annual meeting

e Web Site Information and Links
o Geothermal Heat Pump Systems
o USDOE — Energy Saving Tips for Consumers
o USDOE — Home Energy Audit
o Commercial Building Energy Checklist

e Energy Audits As Needed
o Commercial / Industrial
o Residential

e News Paper Advertising
o Safety
o Energy Efficiency

e Energy Efficiency Training for Employees
o Basic — Employees with limited customer contact receive training in

energy cost and efficiencies

5.7.3. Demand-Side Action Plan

The results of the economic screening of the energy efficiency measures and
programs indicate that several energy efficiency measures are cost effective even
after the inclusion of administrative, marketing, evaluation and incentive costs.
The maximum achievable cost effective potential for electric energy efficiency
measures/programs by 2015 in the Big Rivers member cooperative service areas
is estimated to be approximately 12% of 2015 annual kWh sales. Big Rivers has
reviewed a considerable range of technical reports and market research analyses
to prepare this assessment of electric energy efficiency measures, and finds that
barriers to the adoption of energy efficiency measures and practices remain in the
energy marketplace. Given that many energy efficiency measures can be cost
effective for homes and businesses (according to the Participant Benefit/Cost
Test and the Total Resource Cost Test), and given that barriers to energy
efficiency remain, Big Rivers has updated its three-year energy efficiency action
plan to help its members save energy and money, and to take advantage of the
environmental and other benefits of energy efficiency programs. Listed in Table
5.9 on the following page is a summary of the key actions included in the three-
year plan, along with a proposed budget.
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Table 5.9

Summary of Three-Year Energy Efficiency Action Plan

Action

Description

Market Barrier
Addressed

Proposed
Annual
Budget

Web based information improvements
will be made to the Big Rivers web
site. Upgrade links to the USDOE
consumer information and energy
efficiency web sites. Update and
continue to provide on line access to
account information to customers of
the distribution cooperatives through
their websites. This information allows
customers easy access to
account/billing information and links to
energy cfficiency information at
various state and federal websites.

$15,000

Continued financial support of
distribution cooperative’s incentive
programs. The incentive programs
include: “Touchstone Energy Home
Program”, “Add-On Heat Pump” and
“Electric Water Heater Exchange”. The
“Dual Fuel Touchstone Energy Home
Program” is currently in development.

$59,500

Enerpath Energy Auditing Software.
Web based auditing system for
commercial and industrial to support
on-site audits performed by Big Rivers
and distribution cooperative staff.

$4,500

Energy efficiency services including:
Energy efficiency and education
material to distribution cooperatives;
Energy Star related material; Energy
efficient workshops for cooperative
employees; Pamphlet, flyer and insert
publication for cooperative members;
Incentive program support. Purchase of
energy efficiency publications from
USDOE such as “Energy Savers, Tips
on Saving Energy and Money at
Home”.

$32,000

Purchase of Compact Fluorescent
lamps for distribution cooperative
members. Up to 12,000 lamps will be
delivered to distribution cooperatives
for annual meetings and other events.

$8,900

Promotion and development of

$28,000
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Action Description Market Barrier Proposed

Addressed Annual

Budget

collateral material for the introduction
of the renewable “green” power
starting in 2006.

7 Purchase of the Questline online $3,600
energy efficiency support publication.
Includes online energy efficiency
website with energy expert and a
monthly email newsletter for Kenergy
commercial and industrial members.

8 Public presentation of energy $3,500
efficiency presentation by Doug Rye
for the MCRECC service territory.

9 Development and publication of the $36,000
Commercial and Industrial News, a
quarterly publication for the
commercial and industrial member of
the distribution cooperative. The C/1
News presents articles on energy
related issues pertinent to the market
sectors. Energy efficiency articles
include motors, lights, HVAC,
compressors, power factor and a
number of other subjects.

TOTAL ANNUAL BUDGET $191,000

5.7.4. Net Metering

Effective March 1 2005, a net metering tariff is available to Big Rivers’ Members
retail customers who generate electricity in parallel to the cooperatives network
and generate energy using solar energy (PV).

5.7.5. Local Integrated Resource Planning

With respect to local integrated resource planning, Big Rivers has taken positive
steps since 2001 as evidenced by the 85 MW cogeneration unit brought on-line in
2001 by the Weyerhaeuser Company. Big Rivers has been negotiating with
Weyerhaeuser and evaluating the feasibility of making a capital investment at the
site, which would potentially provide for the generation of an additional 20-30
MW. More details regarding the status of the additional capacity will be
available after the meeting expected to take place before the end of 2005.

In recent years, Big Rivers has evaluated the purchase of renewable resource
power from neighboring utilities. Since the 2002 IRP, Big Rivers’ management
has discussed potential green power purchases with representatives from
Weyerhaeuser, Wabash Valley Power Association, and East Kentucky Power
Cooperative. After consideration of options from the three entities, Big Rivers
narrowed its search to Weyerhaeuser, and has since agreed to terms for the
purchase of 1 MW per hour for a one-year contract, which begins November 1,
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2005. Outside of the agreement with Weyerhaeuser, Big Rivers is not currently
seeking additional power from other sources.

5.8. Key Issues and Uncertainties

Big Rivers’ supply-side plan is in place at this time. Load and energy growth
beyond that contemplated in the Base Case, Optimistic Economy, and Extreme
Weather forecasts might require power resources that are not planned for at this
time. Big Rivers prepares forecasts on a biannual cycle and can assess capacity
reserve projections on the same basis.

6. Significant Changes Since the 2002 IRP

Big Rivers’ 2002 IRP identified no capacity deficiency throughout the 15-year
planning horizon. Big Rivers’ purchases from SEPA and LEM are expected to
continue to adequately serve the revised load and energy forecast during the 2005
through 2019 period.

Since completion of the 2002 IRP, Big Rivers completed a new demand-side
planning study in 2005. The study focused on the feasibility and need for
alternative demand-side options and addressed issues and concerns raised by the
KPSC staff during its evaluation of the 2002 IRP. Big Rivers has expanded the
assessment of electric energy efficiency potential savings in this new study to
include additional energy efficiency equipment and building practices, and to
include a detailed assessment of the maximum achievable cost effective savings
potential associated with aggressive energy efficiency measure/program
implementation over the next decade in the Big Rivers member cooperative
service areas. While the prior DSM study examined the cost effectiveness of
many energy efficiency measures, this new energy efficiency potential
assessment goes further to examine the potential savings that could be achieved
throughout the Big Rivers member cooperative service areas assuming
aggressive implementation of programs over a ten-year period and assuming
unlimited funding. The purpose of this analysis was to determine the maximum
achievable kWh and dollar savings that cold be achieved under such a scenario.
The new energy efficiency analysis provides a calculation of the net present
value savings to Big Rivers” members for the maximum achievable cost effective
energy efficiency potential savings scenario.

7. Load Forecast

Big Rivers’ 2005 Load Forecast was completed in July 2005°. The study
contains projected load and energy requirements for years 2005-2019 and
addresses the filing requirements of both the Rural Utilities Service (RUS) and
the KPSC. The complete 2005 Load Forecast is included in this report as
Appendix A.

Forecasted load growth for Big Rivers is provided below in Table 7.1. Total
system native energy and peak demand requirements are projected to grow at
annual average annual rates of 1.6 percent and 1.5 percent, respectively, from
2004 to 2019. Growth in system requirements is projected to be conservative, as

* Big Rivers contracted GDS Associates, Inc. to develop the 2005 Load Forecast.
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requirements for direct serve customers, which comprise approximately 32% of
total system energy sales, have been held constant throughout the forecast period.
Rural system energy and peak demand requirements, which are represented as
total system requirements less those associated with direct-serve customers, are
projected to increase at an average rate of 2.2% and 2.1%, respectively, over the
same period..

Table 7.1
2005 Load Forecast Summary

Total Member Total Energy Total Energy System
Cooperative  Sales to Member Generation &  Requirements for Peak Annual
Retail Cooperatives Transmission  Generation Service Demand Load

Year Consumers (MWh) Losses (MWh) (kW) Factor
2005 108,000 3,279,478 0.81% 3,306,259 633,622 59.6%
2006 109,541 3,350,889 0.81% 3,378,253 641,362 60.1%
2007 111,139 3,403,824 0.81% 3,431,620 656,658 59.7%
2008 112,768 3,445,744 0.81% 3,473,882 665,642 59.6%
2009 114,383 3,491,439 0.81% 3,519,951 675,440 59.5%
2010 116,052 3,535,326 0.81% 3,564,196 684,845 59.4%
2011 117,843 3,586,916 0.81% 3,616,207 695,958 59.3%
2012 119,691 3,634,687 0.81% 3,664,368 706,235 59.2%
2013 121,596 3,687,087 0.81% 3,717,197 717,515 59.1%
2014 123,516 3,737,410 0.81% 3,767,931 728,343 59.1%
2015 125,472 3,794,649 0.81% 3,825,636 740,670 59.0%
2016 127,428 3,847,280 0.81% 3,878,697 751,973 58.9%
2017 129,422 3,904,585 0.81% 3,936,470 764,286 58.8%
2018 131,431 3,959,648 0.81% 3,991,983 776,107 58.7%
2019 133,462 4,021,242 0.81% 4,054,080 789,356 58.6%

Big Rivers is not obligated to provide for generation requirements for Alcan and
Century (formerly NSA), two aluminum smelters that purchase power through
Kenergy; however, Big Rivers does provide for transmission service to these two
customers. When the electric loads for the two aluminum smelters are included,
system peak demand for transmission service provided by Big Rivers increases
by 857,174 kW in each year. Big Rivers’ system peak demand, including the
smelters, is projected to grow at an average annual rate of 0.8 percent per year,
and the corresponding energy is projected to grow at an average annual rate of
0.5 percent per year from 2005 to 2019.

7.1. Projections at Total System and by Customer
Classification
Refer to Big Rivers’ 2005 Load Forecast, Appendix B, Tables — Long-Term

Forecast, for tables listing projected energy and peak demand. Peak demand is
not available by customer classification.
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7.2. System Data for the Historical Period

Refer to Big Rivers” 2005 Load Forecast, Appendix B, Tables — Long-Term
Forecast, for historical information for the base year, 2004, and the four
preceding years. Weather normalized energy and peak demand are presented in
the 2005 Load Forecast, Appendix E, Weather Normalization.

Currently, there are no demand-side programs in place for which estimates of
energy sales and peak demand impacts are measurable.

7.3. Projections for the Fifteen (15) Years Succeeding the
Base Year

Refer to Big Rivers’ 2005 Load Forecast, Appendix B, Tables — Long-Term
Forecast, for projections of energy sales and peak demand for the fifteen (15)
years succeeding the base year 2004. Projections are presented at the total
system and customer class levels.

7.4. Additional Projections and Information

Refer to Big Rivers’ 2005 Load Forecast, Appendix B, Tables — Long-Term
Forecast, for projections of annual energy sales for the system and sales
disaggregated by customer class, and summer and winter peak demand.

Refer to Big Rivers’ 2005 Load Forecast, Appendix A, Tables — Short-Term
Forecast, for projections of monthly energy sales for the system, monthly energy
sales disaggregated by customer class, and monthly system peak demand.

The impacts of existing demand-side programs were not explicitly quantified in
the load forecast. The impacts of such programs are, however, reflected in the
historical data upon which the forecasting models were based. Therefore,
impacts of demand-side programs are captured implicitly, to a certain extent, in
the econometric models.

7.5. Information for the Multi-State Integrated Utility
System

Big Rivers is not part of a multi-state integrated utility system.

7.6. Load Forecast Updates

The current load forecast was completed in July 2005. No updates to the 2005
forecast have been completed. Big Rivers plans to develop a 2007 Load
Forecast, which is planned for completion during the summer of 2007.

7.7. Description of Load Forecast Procedures,
Assumptions, and Methedologies

The 2005 Load Forecast is included in this report as Appendix A. Refer to the
Big Rivers’ 2005 Load Forecast for a description of the data sets used in the
forecast, the key assumptions made, and the procedures and methodologies
employed. At the time of this IRP, Big Rivers has not made plans to conduct any
load research or detailed end-use load studies other than those identified in Table
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5.9 on page 25. Big Rivers conducts consumer surveys quarterly to collect
consumer attitudes and opinions, which provide a source of information for
formulating load forecast assumptions.

8. Resource Assessment and Acquisition Plan

8.1. Resource Assessment and Acquisition Plan

Big Rivers’ current assessment and acquisition plan for providing adequate and
reliable supply of electricity is based on the continuation of power purchases
from SEPA and from LEM. Big Rivers’ existing owned generating resources are
leased to Western Kentucky Energy Corporation (WKEC), which operates these
resources. Big Rivers has no plans for improvements to existing facilities or
expansion of existing facilities other than that described in section 5.4.1 herein.
There are no plans for future resources to meet demand at this time.

8.2. Resource Assessment and Acquisition Plan Options

8.2.1. Improvements to Generation, Transmission, and Distribution
Facilities

8.2.1.1. Improvements to Generation Facilities

WKEC currently leases and operates generation owned by Big Rivers. SO2
scrubbers are being installed at plant Coleman and are expected to be operational
by the first quarter of 2006.

8.2.1.2. Improvements to Transmission Facilities

With respect to the improvement and more efficient utilization of existing
transmission facilities in the period from 2003 through the end of 2005, Big
Rivers constructed and placed in service approximately 8 miles of new 69kV
transmission line to connect to five new delivery point substations of its member
systems. An additional 14 miles of new 69kV line was constructed to strengthen
the sub-transmission network and thus improve reliability. In 2004, one new 20
MVA 161-69kV transmission substation was constructed and one 50 MVA
transformer was added at another 161-69kV station to further improve system
reliability. That same year, a new 69kV interconnection with the Kentucky
Utilities system was added in the Kenergy Centertown station area for emergency
or back-up supply service to four distribution stations.

Big Rivers upgraded its communications infrastructure with the replacement of
its analog microwave system equipment with new digital equipment. During this
period, Big Rivers also completed a replacement of its Energy Management
System (EMS) hardware and software as well. Big Rivers has designed and is
nearing completion of an emergency or back-up control center including a
second complete EMS installation at Kenergy’s South Hanson office site.

Big Rivers has continued to study with the member systems the feasibility of
value sharing through the application of technologies common to the four
companies. Big Rivers and its members are each currently working toward the
completion of database development and integration of Geospatial Information
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System (GIS) software into the engineering, operations, maintenance, and
customer accounting areas of service provided to the consumers. Possible other
areas of interest are in commonality of two-way radio systems, a microwave
system expansion interconnecting all four companies, joint dispatch center
operation, etc.

Work toward completion of other transmission system improvements is a
continuous process. A list of planned improvements to the Big Rivers system for
the 2005-2014 time period is included in Appendix F.

8.2.1.3. Improvements to Distribution Facilities

Big Rivers’ three member cooperatives, Kenergy, JPEC, and MCRECC, are
responsible for improvements to their respective distribution facilities.

8.2.2. Demand-Side Programs

Big Rivers completed a comprehensive demand-side management study in
October 2005. Results of the study are summarized in section 5.7 of this report.
The complete study is included as Appendix B to the IRP. As a result of the
study, Big Rivers has developed a three-year action plan that will focus on
programs designed to promote energy conservation and efficiency.

8.2.3. Expansion of Generation Facilities

Big Rivers existing capacity exceeds projected demand for at least the next 15
years. There are currently no plans to expand existing generation facilities to
meet load other than as described in section 5.4.1 herein. Likewise, Big Rivers
has no plans to for joint construction and ownership of new units.

8.2.4. Assessment of Non-Utility Generation

While Big Rivers’ capacity exceeds projected load beyond the current 15-year
planning horizon, Big Rivers is actively assessing non-utility generation. Section
5.1.3.1 describes efforts recently taken by Big Rivers to assess non-utility
generation potential associated with cogeneration at an industrial location. Big
Rivers has actively encouraged non-utility generation to locate at its Wilson site
as opportunities present themselves.

8.3. Existing and Planned Resources

8.3.1. Map of Generation and Transmission Facilities

Big Rivers owns an extensive transmission system for the delivery of power to its
member cooperatives. The system is interconnected with the LG&E, the TVA,
Kentucky Utilities, Southern Illinois Power Cooperative, Hoosier Energy Rural
Electric Cooperative, Henderson Municipal Power & Light, and Southern
Indiana Gas and Electric Company. Based on the transfer capacity of the
electrical interconnections and the forecasted load growth, it is expected that the
local interconnections can import the total needs of the Big Rivers system
without major modification over the next 15 years. A map of the system is
presented below as Figure 8.1.
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Figure 8.1
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Big Rivers owns or has contractual rights to the electric generation facilities
listed below in Table 8.1. As discussed in section 5.1.2, these facilities are
currently leased by WKEC.

Table 8.1
Generation Facilities
Green HMP&L Coleman
Reid Plant Plant Station II Plant Wilson Plant
Number of Units 2 2 2 3 1
Robards, Robards, Robards, Hawesville, Centertown,
Location KY KY KY KY KY
Status Existing Existing Existing Existing Existing
1979, 1969,1970,
Operation Date(s) 1966,1976 1981 1973,1974 1972 1986
Type of Facility Steam, CT Steam Steam Steam Steam
Net Capability 130 MW 454 MW 312 MW 455 MW 420 MW
Coal,
Fuel Type NG/Oil Coal Coal Coal Coal
Fuel Storage * N/A N/A N/A N/A N/A
Scheduled
Upgrades,
deratings,
retirement * N/A N/A N/A N/A N/A
Actual and
Projected
Operating Cost * N/A N/A N/A N/A N/A
* Big Rivers does not operate or maintain these units
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8.3.3. Description of Purchases, Sales, and Exchanges of Electricity

Big Rivers plans to purchase all energy and peak demand requirements for the
next 15 years through contracts with SEPA and LEM. The specifics of these
contracts are described in section 5.1 of this report. The projected power
requirements and capacity resources are summarized in Table 5.1 on page 11.

8.3.4. Description of Existing and Projected Energy and Generating
Capacity from Renewable Resources

Big Rivers currently purchases 178 MW of hydro power from SEPA. This
allocation is contracted through 2016 and is expected to be renewed once the
current contract expires. In addition to the SEPA power, Big Rivers is currently
evaluating a capital investment at Weyerhaeuser Company, where at its
cogeneration facility, power is generated by the burning of waste products. Refer
to section 5.1.3.1 of this report for 2 more detailed description.

8.3.4.1. Run-of-River Hydro

In addition to the recent agreement to purchase green power from the
Weyerhaeuser Company, Big Rivers has evaluated the feasibility of run-of-river
hydro facilities, which are a type of hydroelectric project in which the amount of
electricity generated is controlled mainly by the volume of water flowing in the
stream above the project. Hydro projects which cannot store significant quantities
of water at or above the site must be operated as run-of-river facilities.

The primary advantage of run-of-river facilities is that the flow of water is not
restricted; therefore, there are minimal, if any, negative environmental impacts.
The primary disadvantage of run-of-river generating stations is that they cannot
store water, thus electric output varies with seasonal flows of water in a river, and
availability could be limited in times of need. In addition, these type plants
produce relatively small amounts of electricity.

In the most recent study sponsored by the U.S. Department of Energy, it was
concluded that there were 51 sites in Kentucky that had undeveloped hydropower
potential®. These 51 sites are located within three major river basins and several
small river basins. There are 17 underdeveloped sites in the Ohio Main Stream
River basin, which account for 52 percent of the underdeveloped hydro capacity.
The analysis conducted indicated that the individual site capacities ranged from
35 kW to 180 MW and that 65 percent of the sites were small hydropower sites,
which were less the 10 MW.

Considering Big Rivers power supply arrangements currently and for the next
fifteen years, development of run-of-river hydro facilities is not an economically
feasible option for Big Rivers. The cost to develop such facilities is estimated at
$1,700-$2,300 per kW. The levelized total cost over a 30 year life is estimated to
be 45 mills/kWh, which is significantly more than the cost Big Rivers currently
pays through its contract with LEM. Although the development of run-of-river
hydro facilities is not feasible at this time, Big Rivers will continue to evaluate
this technology, as well as other renewable resources, in the future.

sUS. Hydropower Resource Assessment Final Report, ldaho National Engineering and
Environmental Laboratory, prepared for the U.S. Department of Energy, December 1998.
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8.3.5. Demand-Side Planning Programs

Big Rivers completed a Demand-Side Management study in October 2005. The
key results of the study are presented in section 5.7 of this report, and the
complete study is inciuded as Appendix B to the IRP. The programs currently in
place, plus those new programs identified in the three-year action plan, are
educational programs and efforts designed to help consumers conserve energy by
being more efficient users; therefore, no energy and peak demand savings
estimates have been developed at this time.

8.4. Base Year and Forecasted Power Requirements and
Resources

Big Rivers’ resource assessment and acquisition plan for the adequate and
reliable means to meet annual and seasonal peak demands and total energy
requirements at the lowest possible cost is currently based on the purchase of all
peak demand and energy requirements through the SEPA and LEM contracts
discussed in section 5.1.2 of this report.

8.4.1. Resource Capacity

Big Rivers’ peak demand forecast for years 2005-2019, as well as the resources
required to meet the projected peaks, are presented in Table 5.1 on page 11. The
current forecast shows no reductions in peak demand requirements due to DSM
programs.

8.4.2. Generation

Big Rivers’ energy forecast for years 2005-2019, as well as the resources
required to meet energy requirements, are presented in Table 5.1 on page 11.
The current forecast shows no reductions in energy requirements due to DSM
programs.

8.4.3. Total Energy Input by Fuel Type

Big Rivers currently purchases, and will continue to purchase through at least
year 2019, all of its power requirements through its contract with LG&E. Big
Rivers does not operate any power plants; therefore, a current breakdown of total
energy input by primary fuel is not available.

8.5. Resource Assessment and Acquisition Plan
Methodology

The methodology, models, key assumptions, and screening criteria associated
with resource assessment and acquisition plan are described in section 5.2 of this
report. The model outputs are presented in Appendices C, D, and E. Future
planning and research will include periodic updates to demand-side planning
options and evaluations directed towards increased utilization of renewable
resources. Big Rivers currently purchases, and will continue to purchase through
at least year 2019, all power requirements through LG&E. and does not operate
or perform maintenance on any units; however, Big Rivers has obtained from
Western Kentucky Energy information regarding environmental equipment
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installed at the respective Coleman, Henderson, Green, Wilson, and Reid units

and is presented in Table 8.2.

Table 8.2
Environmental Equipment
—Brticulate
Unit fring System N©Reduction S@eduction Reduction

low-Nox burners & wet limestone FGD,

Coleman 1 Front Wall Fired advanced over-fire air forced oxidation ESP
low-Nox burners & wet limestone FGD,

Coleman 2 Front Wall Fired advanced over-fire air forced oxidation ESP
low-Nox burners & wet limestone FGD,

Coleman 3 Rear Wall Fired advanced over-fire air forced oxidation ESP
low-Nox burners &
selective catalytic wet mag-lime FGD,

Henderson 1 [Rear Wall Fired reduction natural oxidation ESP
low-Nox burners &
selective catalytic wet mag-lime FGD,

Henderson 2 |[Rear Wall Fired reduction natural oxidation ESP
low-Nox burners & coal wet mag-lime FGD,

Green 1 Opposed Wall Fired Re-burn natural oxidation ESP
low-Nox burners & coal wet mag-lime FGOD,

Green 2 Opposed Wall Fired Re-burn natural oxidation ESP
low-Nox burners &
selective catalytic wet limestone FGD,

Wilson 1 Opposed Wall Fired reduction inhibited oxidation ESP

Reid 1 Front Wall Fired convert to 50% Gas-Fired ESP
convert to natural gas or

Reid CT Oil Fired fuel oil
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9. Financial Information

Big Rivers’ projections of member system revenues, expressed in both nominal
and real terms, are presented on the following page in Table 9.1. The table also
lists the 2005 net present value of revenue requirements, calculated using a
discount rate of 5.35%. This rate represents Big Rivers’ embedded cost of debt.
Also shown are annual average system rates calculated as annual member
revenues divided by annual member energy sales.

Table 9.1
Member Revenue Projections

Nominal 2005 PV Member 2005 8§

Member Member Member  Revenues f{nflation Cumulative Member

Revenue Revenues Sales / Sales Inflation Revenues
Year (8000) (3000) (MWh) (M/kWh) (%) Impact (3000)
2005 109,239 1,345,953 3,279,478 3331 1.0000 111,461
2006 112,826 3,350,889 33.67 2.45% 1.0245 113,653
2007 117,349 3,403,824 34.48 2.56% 1.0508 112,629
2008 119,028 3,445,744 34.54 2.82% 1.0804 110,950
2009 120,765 3,491,439 34.59 2.98% 1.1125 109,250
2010 122,460 3,535,326 34.64 3.04% 1.1464 107,437
2011 124,319 3,586,916 34.66 3.03% 1.1810 105,877
2012 138,716 3,634,687 38.16 3.15% 1.2183 104,079
2013 140,783 3,687,087 38.18 3.13% 1.2563 102,452
2014 142,806 3,737,410 3821 3.16% 1.2961 100,729
2015 145,122 3,794,649 38.24 3.20% 1.3376 106,112
2016 162,064 3,847,280 4212 3.16% 1.3799 104,353
2017 164,605 3,904,585 42.16 3.25% 1.4247 102,639
2018 167,114 3,959,648 42.20 3.21% 1.4704 100,931
2019 169,784 4,021,242 42.22 3.16% 1.5169 106,532

10. Notice

Big Rivers will provide notice of its 2005 IRP filing as required by 807 KAR
5:058.
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1. Executive Summary

Big Rivers Electric Corporation (Big Rivers) is an electric generation and transmission
cooperative headquartered in Henderson, Kentucky. This 2005 Load Forecast was
completed in July 2005 and updates the most recent forecast that was completed in July
2003. The forecast contains projections of energy and demand requirements for the
2005-2019 forecast horizon. High and low range forecast scenarios were developed to
address uncertainties regarding the factors expected to influence energy consumption in
the future. In addition to the energy and demand projections, this report presents the
assumptions upon which the forecast is based and the methodologies employed in

development of the forecast.

1.1 Forecast Results

Total system native energy and peak demand requirements are projected to increase at
average compound rates of 1.6% and 1.5%, respectively, from 2004 through 2019,
Growth in system requirements is projected to be conservative, as requirements for
direct serve customers, which comprise approximately 32% of total system energy
sales, have been held constant throughout the forecast period. Rural system energy
and peak demand requirements, which are represented as total system requirements
less those associated with direct-serve customers, are projected to increase at an

average rate of 2.2% and 2.1%, respectively, over the same period.

The forecast is summarized in Tables 1.1 and 1.2 on the following page. The primary
influences on long-term growth in system requirements over the forecast period will
continue to be growth in rural system requirements, which is primarily a function of
growth in number of customers and changes in industrial activity. Industrial sales have
declined in recent years due to economic conditions and the development of a
cogeneration site by Weyerhauser. When combined with rural system sales, which have
increased over the same period, total system sales growth has been low. Over the

forecast horizon, industrial sales are projected to stay relatively level, and residential

! Based on weather normalized values for 2005 and 2019.
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sales are expected to grow at 2.2% annually, resulting in overall system growth of 1.6%

per year.

Table 1.1
Load Forecast Summary

Total System Rural System
Energy Peak Energy Peak

Requirements Demand Requirements Demand
Year Consumers (MWH) (CP kW) ({MWH) (CP kW)
1994 87,256 7,721,677 1,189,000 1,571,482 352,635
1999 98,168 3,532,841 663,890 1,921,792 475,416
2004 106,414 3,158,698 604,155 2,133,190 476,409
2009 114,383 3,519,951 675,440 2,485,739 536,630
2014 123,516 3,767,931 728,343 2,737,034 589,533
2019 133,462 4,054,080 789,356 3,027,093 650,546

Table 1.2
Load Forecast — Average Annual Growth Rates
Description 2004-2009 2004-2019

Total Native System Energy Requirements 1.8% 1.6%
Total Native System Peak Demand (CP) 1.3% 1.5%
Rural System Energy Requirements 2.6% 2.2%
Rural System Peak Demand (CP) 2.4% 2.1%
Residential Energy Sales 2.1% 2.2%
Residential Consumers 1.3% 1.4%
Small Commercial & Industrial Energy Sales 3.2% 2.1%
Small Commercial & Industrial Energy Consumers 2.4% 2.2%
Large Industrial — Direct Serve Energy Sales 0.3% 0.1%
Large Industrial — Direct Serve Consumers 0.0% 0.0%
Irrigation Sales 0.0% 0.0%
Public Street Lighting Sales 2.0% 1.8%

Section 2 of the report presents a brief summary of the cooperative background and
service area characteristics. Section 3 describes the load forecast database. Section 4

presents the assumptions made during the forecasting process. Section 5 presents the
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short-term forecast, which contains monthly projections of energy sales and peak
demand for years 2005 to 2008. Section 6 presents the long-term forecast, which
contains projections for the 2005 to 2019 period. Section 7 presents the forecast
scenarios, and Section 8 describes the forecasting methodologies employed in

developing the forecast.

1.2 Forecast Assumptions

The forecast is based upon a number of assumptions regarding factors that impact
energy consumption, including: demographics, economic activity, price of electricity and
competing fuels, electric market share, and weather conditions. The assumptions were
developed by GDS Associates and discussed with cooperative management prior to
development of the final forecast. The economic outlook for the base case forecast was
formulated using information collected from Woods & Poole Economics, Inc., NPA Data

Services, and the University of Louisville.

= Population will increase at an average rate of 0.5% per year from 2004-2019.

= Employment will increase at an average rate of 1.0% per year from 2004-2019.

» Real personal income will increase at an average rate of 1.8% per year from 2004-
2019.

= Real retail sales will increase at an average rate of 1.5% per year from 2004-2019.

= Inflation, as measured by the Personal Consumption Expenditure Index, will increase
at an average compound rate of 2.5%.

= Over the long-term the real (deflated) price of electricity to retail customers is
projected to decrease slightly and is not expected to significantly impact current
energy consumption patterns.

= Weather conditions, as measured by heating and cooling degree days for the
Evansville, Indiana and Paducah, Kentucky stations, will be equal to average

amounts computed using data from 1985 through 2004 for Evansville, Indiana and

Paducah, Kentucky.
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= Itis assumed that service to the two largest Kenergy industrial customers, Alcan
Primary Products Corporation and Century Aluminum of Kentucky, LLC, will continue
throughout the forecast period.

= No new demand-side management programs are currently planned that will impact
system energy and demand requirements.

» The electric industry in Kentucky is not expected to be deregulated in the near
future; therefore, no impacts associated with customer choice are included in the

forecast.

1.3 Industry Restructuring

At the time this forecast was completed, legislation had been introduced in Congress to
deregulate and/or restructure the nation's electric utility industry. Currently 19 states,
excluding Kentucky, have deregulated or restructured their electric utilities, altowing
customers to choose the generation source of their electric power. California, however,
has suspended retail access. Five other states have delayed the restructuring process or

the implementation of retail access.

In Kentucky, a 1998 bill providing for retail choice in 2000 was introduced, but the
legislature instead passed legislation establishing the Electricity Restructuring Task
Force, which released a study concluding that the average rate level in Kentucky would
be similar under either a regulated or retail choice environment, and that customers
would see higher prices in periods of tight capacity. The task force's final report, issued
December 1999, recommended no restructuring action in the legislature for 2000, and
monitoring of states in which retail choice has been enacted. During the 2000 legislative
session, the task force was reauthorized, and HB 897, which addresses cost allocation
and affiliate transactions was enacted. In April 2002 the governor signed SB 257, which
creates a plant siting board that must approve all merchant power plants. In March 2004
the governor signed SB 118, which allows cooperate utilities, upon public service
commission approval, to sell wholesale power to municipal utilities. In April the governor
signhed SB 246, which requires utilities to obtain PSC approval for transmission projects

138 KV or greater in capacity and a mile or more in length.
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1.4 Forecasting Process

The forecast was developed using methods recognized in the industry today as the
standards, including econometrics, informed judgment, exponential smoothing, and
historical trends. The residential class accounts for the majority of rural system
requirements; therefore, considerable time and effort were devoted to development of
econometric models to forecast the nhumber of consumers and energy sales for the class.
Similarly, econometric models were developed to project commercial energy sales.
Large commercial direct serve customer demand and energy projections were developed
using information provided by cooperative management regarding local industrial
operations. Energy sales projections for all other classifications were based on linear
trends. An econometric model was developed to project rural system peak demand.
Projections of rural system non-coincident peak demand were computed by summing
the member cooperative forecasts. Projections of direct-serve peak demand were
developed by member cooperative staff and based on informed judgment. Total system

CP projections were computed as the sum of rural system CP and direct-serve CP.

The forecast is based on a bottom-up approach. Projections were developed at the
customer class level and aggregated to the total system level. Projections of peak
demand were developed at the rural system, total native system, and total native
system plus smelter levels. The forecast is based on an analysis of data and information
for a historical period covering the 1989 to 2004 period, and the forecast period covers
years 2005-2019. The base case forecast assumes normal weather conditions for each
year, the averages being computed using heating and cooling degree days for the
twenty years beginning 1985 and ending 2004.
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1.5 Forecast Scenarios

The base case forecast was developed using the expected economic outlook and
average weather conditions. Since there is uncertainty associated with all load
forecasts, four forecast scenarios were generated to evaluate varying economic and
weather impacts from those used in development of the base case forecast. Although
these scenarios have lower probabilities of occurring than the base case forecast, they
provide valuable information for system planning. Results from the four scenarios are

presented graphically in Figure 1.1 and presented in detail in Section 7.

Figure 1.1

Total Native System Forecast Scenarios

Energy Requirements
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1.6 Comparison to Regional and National Forecasts

Table 1.3 compares Big Rivers’ forecast to regional and national forecasts developed by

the following entities.

Table 1.3
Comparison to Regional and National Forecasts

Average Annual Growth Rates

Total
Energy Residential
Consumption Energy

AEQ2005 2.0% 1.8%
GI1 1.7% 1.7%
GRI 2.1% 2.2%
ECAR 1.7% N/A

Big Rivers 2.2% 2.2%

Source: AE02005: Annual Energy Outlook 2005.

Commercial
Energy

2.6%

1.9%

2.1%
N/A

2.1%

GII: DRI-WEFA (now Global Insight, Inc.), U.S. Energy Outlook (Summer

2004).

GRI: Gas Research Institute, GRI Baseline Projection of U.S. Energy

Supply and Demand, 2001 Edition.

ECAR: East Central Area Reliability Council (10 Year Projection).

Note: Cooperative values reflect rural system data.
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2. Introduction
The 2005 Load Forecast was conducted by representatives from Big Rivers, the member

cooperatives of Big Rivers, and GDS Associates, Inc.

2.1 Purpose
The purpose of the long-term load forecast is to provide reliable load projections for the
Cooperative’s resource, transmission, and financial planning functions. This forecast of

system requirements includes the following:

= Number of consumers by customer classification
= Energy sales by customer classification

» Generation and transmission losses

= Total native system energy requirements

= Total native system seasonal peak demand

= Rural system energy sales

= Rural system seasonal peak demand

Five forecast scenarios were developed in the forecast: a base case which focuses on
expected economic conditions and normal weather, and two sets of high-range and low-
range projections, both of which consider deviations from expected economic conditions

and deviations from normal weather conditions.

2.2 Cooperative Background

Big Rivers is headquartered in Henderson, Kentucky, and provides wholesale power to
three member cooperatives: Kenergy Corp. ("Kenergy”), Jackson Purchase Energy
Corporation ("JPEC"), and Meade County RECC (*"MCRECC"), all of which provide retail
electric service to consumers located in western Kentucky. Approximately 89% of the
accounts the member cooperatives serve are residential. The data used in the modeling
process was weighted based on the percentage of residential customers in each county
that the cooperative services. This weighting system was used to better represent the

growth in population, employment, and income of the cooperative’s service area.

GDS Associates, Inc. 8



B1G RIVERS ELECTRIC CORPORATION 2005 LoOAD FORECAST

2.3 Service Area
Big Rivers’ member cooperatives provide electric service in 22 counties located in

western Kentucky, which are presented in Figure 2.1.

Figure 2.1
Service Area Counties

2.3.1 Geography

The topography of Big Rivers’ member cooperatives’ service areas ranges from rolling,
sandy embayment areas to flat plateau areas with low relief and subterranean drainage.
Typical elevations range from approximately 340 to 1000 feet above sea level. The

climate in the area is humid, temperate and continental.

2.3.2 Climate

Weather conditions are similar to those of Evansville, Indiana and Paducah, Kentucky.
The climate in the area is humid, temperate and continental. Daily and seasonal
changes in temperature, cloudiness, wind and precipitation may be sudden and
extreme. The seasons are well defined, but changes between the seasons are gradual.
Winters are harsh with sustained periods of very low temperatures. Snowfall provides

minimal precipitation, averaging 10 inches per year. The frequent thunderstorms that
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occur in the spring bring rainfall, which is beneficial to area crops. Annual rainfall

averages 46 to 50 inches. The summer season is long, humid and hot.

Heating and cooling degree days for Evansville, Indiana and Paducah, Kentucky were
used in the forecasting models to quantify the impacts of weather on energy
consumption. A degree day represents the difference between the average temperature
for a given day and a base temperature. Positive differences represent cooling degree
days, and negative differences represent heating degree days. For example, if the
average temperature for a day is 80 degrees, and the base temperature used is 65
degrees?, there would be 15 cooling degree days for that day. Cooling and heating

degree days are presented in Table 2.1.

Table 2.1
Degree Days
Evansville Paducah
Heating Cooling Total Heating Cooling Total
Degree Degree Degree Degree Degree Degree

Year Days Days Days Days Days Days
1985 4785 1445 6230 4479 1439 5918
1986 4386 1576 5962 3946 1734 5680
1987 4290 1623 5913 3868 1831 5699
1988 4822 1500 6322 4398 1658 6056
1989 4830 1396 6226 4443 1492 5935
1990 3856 1380 5236 3460 1557 5017
1991 4253 1757 6010 3713 1965 5678
1992 4217 1240 5457 3724 1382 5106
1993 4652 1613 6265 4531 1686 6217
1994 4180 1489 5669 3911 1409 5320
1995 4314 1773 6087 4129 1615 5744
1996 5068 1224 6292 4573 1390 5963
1997 4901 1119 6020 4445 1271 5716
1998 3863 1629 5492 3535 1798 5333
1999 4149 1284 5433 3650 1531 5181
2000 4710 1289 5999 4273 1566 5839
2001 4233 1377 5610 3921 1540 5461
2002 4410 1737 6147 4099 1877 5976
2003 4529 1143 5672 4150 1289 5439
2004 4253 1269 5522 3885 1394 5279
Average 4435 1443 5878 4057 1571 5628

2 The National Oceanic and Atmospheric Administration computes degree days using a base of 65 degrees.
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2.4 Power Supply

Big Rivers provides wholesale power to three member cooperatives: Kenergy, JPEC, and
MCRECC, all of which provide retail electric service to consumers located in western
Kentucky. With the exception of two aluminum smelters, Alcan Primary Products
Corporation ("Alcan”) and Century Aluminum of Kentucky, LLC (“Century”), which are
served by Kenergy, Big Rivers provides all of the power requirements of its three
member cooperatives. Big Rivers' wholesale rate, approved by the Kentucky Public
Service Commission (KPSC) on July 18, 1998, is presented in its tariff, PSC KY No. 22,
Big Rivers Electric Corporation of Henderson, Kentucky Rates, Rules and Regulations for
Furnishing Electric Service. Big Rivers has prepared a draft of its proposed Renewable
Resource Tariff, which is now in the in-house review process. Big Rivers is scheduled to
submit the Renewable Resource Tariff to the KPSC in the Fall of 2005.

Big Rivers currently owns but does not operate any generation facilities. On July 15,
1998, Big Rivers entered into a 25-year lease arrangement with LG&E Energy Corp and
four of LG&E’s wholly owned subsidiaries: Western Kentucky Energy Corp. ("WKEC"),
WKE Station Two, Inc. (“Station Two Subsidiary”), WKE Corp. ("LG&E Parties”), and
LG&E Energy Marketing, Inc. ("LEM").

Big Rivers owns the 455 MW three unit coal-fired Coleman Plant, the 454 MW two unit
coal-fired Green Plant, the Reid Plant, which consists of a 65 MW coal and natural gas-
fired unit as well as a 65 MW natural gas or oil-fired combustion turbine, and the 420
MW coal-fired Wilson unit. Big Rivers also has contractual rights to a portion of 312 MW
at Henderson Municipal Power and Light's ("HMP&L's") Station Two facility. In addition,
Big Rivers has contractual rights to 178 MW up to 267,000 MWh per year from SEPA.

2.5 Alternative Fuels

Electricity, natural gas, and propane are the primary heating fuels available within the
service area. Wood is used by many consumers as a supplemental heating source as
timber is readily available in western Kentucky. The use of wood stoves as a heating
source is not expected to have significant impact on usage levels or peak demand as use

of wood stoves has decreased in recent years.
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2.6 Economic Conditions

Energy consumption is influenced significantly over the long-term by economic
conditions. As the local economy expands, population and employment increase, which
translate into new cooperative consumers and additional energy sales and peak
demand. The economy of western Kentucky depends primarily upon agriculture,
manufacturing, services, and wholesale and retail trade. Coal mining and related
operations are located throughout the state. Data used to represent economic activity

for the service area was computed using county level information.

Population in the counties served by Big Rivers’ members increased at an average
compound rate of 0.5% per year from 1994 through 2004, reaching just over 244,000 in
2004. This rate of growth is slightly lower than that of the entire state over the same
period. Employment in the member cooperative service areas increased at an average
compound rate of 1.2% per year from 1994 through 2004, which is lower than that of
the entire state over the same period. Per capita income increased at a rate of 1.9%
over the 1994 through 2004 period and retail sales increased at an average rate of 2.9%
over the same period. Refer to Table 2.2 for a summary of historical economic growth

in the service area.
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Table 2.2
Summary of Economic Data

Personal Per Capita
Population Households Employment Income Income  Retail Sales
Area Period (x1,000) (x1,000) (x1,000) (x1,000,000) (x1) (x1,000,000)

United States 1984 235,826 85,202 121,091 $4,750,479  $20,144 41,878,828
1994 263,126 97,168 145,572 $6,142,296  $23,344 $2,285,264
2004 294,197 111,629 173,952 $8,442,046  $28,695 $3,232,204

Southeast 1984 55,515 20,116 27,394 $975,552 $17,573 $425,419
1994 63,574 24,035 34,464 $1,347,858  $21,201 $551,633
2004 72,992 28,562 41,898 $1,874,207  $25,677 $808,361

Kentucky 1984 3,695 1,316 1,683 $59,566 $16,121 $24,992
1994 3,849 1,468 2,053 $73,959 $19,215 $30,674
2004 4,153 1,658 2,401 $97,871 $23,566 $42,443
Big Rivers 1984 228 82 96 $3,723 $47,930 $1,447
1994 232 89 111 $4,321 $55,190 $1,638
2004 244 98 125 $5,448 $66,507 $2,188

Average Growth Per Year

United States 1984-1994 1.1% 1.3% 1.9% 2.6% 1.5% 2.0%
1994-2004 1.1% 1.4% 1.8% 3.2% 2.1% 3.5%
Southeast 1984-1994 1.4% 1.8% 2.3% 3.3% 1.9% 2.6%
1994-2004 1.4% 1.7% 2.0% 3.4% 1.9% 3.9%
Kentucky 1984-1994  0.4% 1.1% 2.0% 2.2% 1.8% 2.1%
1994-2004 0.8% 1.2% 1.6% 2.8% 2.1% 3.3%
Big Rivers 1984-1994  0.2% 0.9% 1.4% 1.5% 1.4% 1.2%
1994-2004  0.5% 1.0% 1.2% 2.3% 1.9% 2.9%
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3. Load Forecast Database

A load forecast database was created to house all the data used in development of the
load forecast. This section identifies the data collected and used in the study, sources

from which the data were collected, and computations that were conducted. Four

classes of data were collected for this study: (i) system data, (ii) price data, (iii)

economic and demographic data, and (iv) meteorological data. The data elements

collected under each category, as well as the source and time period, are presented in

Table 3.1.

Table 3.1

Load Forecast Database

Class of Data

Source

Data Element

Units

Time Period

System

RUS Form 7

Number of
Consumers by
RUS Classification

Meters

1970 - 2004

Energy Sales by
RUS Classification

1970 - 2004

Revenue by RUS
Classification

1970 - 2004

Purchases

KWh

1970 — 2004

Power Cost

$

1970 — 2004

Peak Demand

NCP and CP

1970 — 2004

System Own Use

kWh

1970 — 2004

Miles of Line

Miles

1970 - 2004

Price

Bureau of Labor
Statistics

Producer Price
Index 1982=100,
Not Seasonally
Adjusted

Index

1970.01 - 2004.12

Consumer Price
Index 1982-1984
avg.=100,
Seasonally
Adjusted

Index

1970.01 — 2004.12

Personal
Consumption
Expenditures
Index 1992=1,
Seasonally
Adjusted

Index

1970 — 2025

GDS Associates, Inc.
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Class of Data Source Data Element Units Time Period
Economic and Woods & Poole Total Personal Real $ 1970 - 2025
Demographic Economics, Inc. Income (1,000,000)
Retail Sales Real $ 1970 — 2025
(1,000,000)
Economic and Woods & Poole Farm Earnings Real $ 1970 - 2025
Demographic Economics, Inc. (1,000,000)
Mining Earnings Real $ 1970 — 2025
(1,000,000)
Service Eamings | Real $ 1970 — 2025
» (1,000,000)
Total Earnings Real $ 1970 — 2025
(1,000,000)
Total Population (x100) 1970 — 2025
Households (x100) 1970 — 2025
Total Employment | (x100) 1970 — 2025
NPA Data Total Personal Real $ 1970 — 2025
Services, Inc. Income (millions)
Earnings/Job Real $ 1970 — 2025
Population (x1,000) 1970 — 2025
Number of (x1,000) 1970 ~ 2025
Households
Total Employment | (x1,000) 1970 — 2025
University of Total Population (actual/proj) 1970 - 2025
Louisville
Natural Gas Gas Research Real Price of ($/million 1990-1993, 1995,
Prices Institute Residential and BTU) 2000, 2010
Commercial Gas
Energy Inform. 1992, 1993, 2000,
Administration 2005, 2010
Meteorological National Oceanic | Heating and Base of 65°F 1970.01 - 2004.12
and Atmospheric | Cooling Degree
Administration Days
Average High and | Degrees F 1970.01 - 2004.12
Low
Temperatures
Extreme High and | Degrees F 1970.01 - 2004.12

Low
Temperatures

GDS Associates, Inc.
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3.1 Weighting Factors

Economic and demographic data were collected for each county in which Big Rivers’
member cooperatives provide electric service. In most instances, a member cooperative
provides electric service in only portions of each county served, and the remaining
portions are served by other electric systems. Weighting factors were developed to
estimate the cooperatives’ market share of county population, employment, income, and

retail sales.

The number of residential customers served by county and the total number of
households located within each county were used to develop county weighting factors.
These weighting factors represent the member cooperatives’ market shares for each
county served. County weights were computed using the formula presented in Equation
3.1
CTYWGT; = RCON; x HHOLD; (3.1)
CTYWGT, weight for county; in year,

RCON;; number of residential consumers in county; in year,
HHOLD; number of households in county; in year,

3.2 Historical Data Estimates

The historical values for population, total employment, and total personal income used
in the modeling process were collected from Woods & Poole Economics, Inc. Per capita
income was computed from personal income and population values. Population is based
on census data for 1970, 1980, 1990, and 2000 with all interim years and years 2001-
2004 based on estimates developed by the Department of Commerce, Bureau of
Economic Analysis (BEA). Employment and total personal income amounts for 1970
through 2000 are final estimated values based upon quarterly surveys conducted by
BEA. Data values for years 2001-2004 are projections based on Woods & Poole’s
forecasting models.
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4. Forecast Assumptions

4.1 Forecast Methodology

Econometrics was the forecasting methodology employed in developing the energy sales
forecasting models for the residential and small commercial classifications. When using
econometric techniques to forecast energy sales, it is assumed that the relationships
between energy consumption and those influential factors included in the models remain

the same in both the historical and forecast periods.

4.2 Economic Outlook

It is assumed that growth in Big Rivers peak demand and energy requirements over
time has been strongly influenced by economic conditions, including population,
employment, total personal income, and retail sales. It is assumed that the influences
of these factors will continue over the next fifteen years. Projections of the economic
time series used in developing the base case load forecast were formulated using
information obtained from Woods & Poole Economics, Inc., NPA Data Services, and the
University of Louisville. Projections for key economic data used in this forecast are

presented in Table 4.1.

4.2.1 Population

Population is an excellent measure of growth in residential consumers over time and
captures the impacts of migration, birth rates, and mortality levels in the local area.
Population growth in the member cooperative areas has been slightly lower than the
state as a whole over the past ten years. Population in the counties served by the
member cooperatives is projected to increase at an average compound rate of 0.5%
from 2004 through 2019, which is equal to growth experienced over the previous ten

years.

4.2.2 Employment
Employment is a measure of economic activity and, with respect to this forecast,

captures growth in the number of commercial accounts over time. Employment is
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projected to increase at an average compound rate of 1.0% per year over the 15 year

forecast horizon, which is lower than growth over the most recent ten years.

4.2.3 Total Personal Income

Total personal income, expressed in real dollars (adjusted for inflation using the
personal consumption expenditures index), represents income received from all persons
and from all sources. In conjunction with total population, total personal income
provides a measure of consumer spending potential, including electricity. Based on the
information obtained from the sources identified in Section 3 of this report, total
personal income is projected to increase at an average rate of 1.8% per year from 2004

through 2019. This rate of growth is lower than the previous ten years.

4.2.4 Retail Sales

Retail sales represent all sales dollars (adjusted for inflation using the personal
consumption expenditures index), for all business establishments, including mail order
and on-line sales. Retail sales provide a measure of commercial activity in the service
area. Retail sales are projected to increase at an average rate of 1.5% over the forecast

period. This rate is lower than that of the most recent ten years.

4.3 Weather Conditions

It is assumed that the weather conditions measured at Evansville and Paducah are
representative of western Kentucky. Heating and cooling degree days were used to
represent weather conditions, and values for each year of the forecast period are based
on the average amounts computed for the 20 year periods ending in 2004. For
Evansville, normal cooling degree days are assumed constant at 1,443 per year, and
heating degree days are assumed constant at 4,435 per year. For Paducah, normal
cooling degree days are assumed constant at 1,571 per year, and heating degree days
are assumed constant at 4,057 per year.
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4.4 Wholesale and Retail Electricity Prices

It is assumed that Big Rivers’ average wholesale price to its member cooperatives will
remain constant over the forecast period. When factoring in the effects of inflation, real
prices are expected to show declines throughout the next fifteen years. Table 4.2

presents average historical and projected wholesale prices in terms of mills/kWh.

4.5 Alternative Fuel Prices

Natural gas and liquid propane are the two primary alternative heating fuels in the
service area. Real prices for both are expected to increase over the short-term and then
level over the long-term, which may cause some switching to electricity for heating.
However, this load forecast contains no direct impacts of changes in alternative fuel
prices as it was assumed that the changes in alternative fuel prices would not be

significant enough over the long term to impact electricity consumption.

4.6 Industry Restructuring
At the time this forecast was completed, no legislation had been passed regarding
deregulation of the electric industry in Kentucky; as a result, the forecast includes no

explicit impacts associated with industry restructuring.
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Table 4.1
Key Economic Variables
Total Population Households Employment
(x1,000) (x1,000) (x1,000)

Year W&P NPA UofL W&P NPA W&P NPA
1984 228.37 228.37 228.37 81.77 82.91 96.04 96.04
1985 228.21 228.23 228.21 82.18 83.63 95.41 95.43
1986 227.61 227.61 227.61 82.84 84.08 96.30 96.30
1987 226.74 22675 226.74 83.45 84.43 96.81 96.81
1988 225.45 225.46 225.45 84.25 84.90 98.52 98.51
1989 225.74 225.76 225.74 85.38 85.68 101.58 101.58
1990 226.43 226.43 226.43 86.04 86.25 103.63 103.63
1991 226.53 226.53 226.53 86.60 86.63 103.11 103.10
1992 228.15 228.14 228.15 87.85 87.63 104.85 104.85
1993 230.37 230.38 230.37 88.66 88.80 107.79 107.79
1994 231.93 231.93 231.93 89.12 89.75 110.71 110.70
1995 234.11 234.13 234.11 90.59 90.91 11495 115.06
1996 235.60 235.60 235.60 92.07 91.87 116.66 116.78
1997 237.36 237.38 237.36 93.03 92.89 119.49 119.60
1998 238.40 238.43 238.40 93.71 93.65 121.28 121.20
1999 239.30 239.26 239.30 94.59 94.41 122.67 122.63
2000 240.64 240.60 240.64 95.39 95.39 123.59 123.53
2001 240.89 240.70 240.89 95.77 95.84 121.29 121.24
2002 241.78 241.52 241.78 96.32 97.03 122.57 119.78
2003 243.10 242.32 243.10 97.21 98.18 123.89 119.71
2004 244.18 246.66  244.18 97.99 98.86 125.19 120.42
2005 245.44 248.34 245.02 98.83 99.72 126.47 122.70
2006 246,62 249.95 246.00 99.62 100.59 127.72 124.56
2007 247.92 251.56 246.97 100.43 101.47 129.00 126.50
2008 249.23 253.17 247.95 101.24 102.36 130.28 128.19
2009 250.50 254.78 248.93 102.01 103.16 131.56 129.67
2010 251.84 256.39 249.91 102.78 103.97 132.87 131.1t
2011 253.17 257.98 251.18 103.55 104.81 134.18 132.45
2012 254.55 259.56 252.46 104.33 105.64 135.52 133.61
2013 256.02 261.14 253.73 105.11 106.48 136.86 134.80
2014 257.44 262.72 255.01 105.83 107.35 138.22 135.99
2015 258.91 264.31 256.28 106.57 108.27 139.59 137.27
2016 260.42 266.07 257.35 107.28 109.17 140.98 138.29
2017 261.96 267.83 258.41 107.97 110.10 142.39 139.30
2018 263.51 269.59 259.48 108.63 111.03 143.81 139.99
2019 265.02 271.35 260.54 109.24 112.00 145.24 140.91

Average Annual Compound Growth Rates

1984-1994 0.2% 0.2% 0.2% 09% 0.8% 1.4% 1.4%

1994-2004 0.5% 0.6% 0.5% 1.0% 1.0% 1.2% 0.8%

2004-2009 0.5% 0.7% 0.4% 0.8% 0.9% 1.0% 1.5%

2009-2014 0.5% 0.6% 0.5% 0.7% 0.8% 1.0% 1.0%

2014-2019 0.6% 0.6% 0.4% 0.6% 0.9% 1.0% 0.7%

2004-2019 0.5% 0.6% 0.4% 0.7% 0.8% 1.0% 1.1%
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Table 4.1
Key Economic Variables (cont.)
Personal Income Per Capita Income Retail Sales
{x1,000) {x1,000,000)
Year W&P NPA W&P NPA W&P
1984 $3,723 $3,980 $16,303 $17,426 1,447.00
1985 $3,684 $3,938 $16,143 $17,256 1,425.00
1986 $3,700 $3,955 $16,255 $17,376 1,426.00
1987 $3,759 $4,019 $16,579 $17,723 1,407.00
1988 $3,796 $4,058 $16,839 $17,999 1,446.00
1989 $3,919 $4,189 $17,361 $18,557 1,472.00
1990 $3,960 $4,233 $17,489 $18,695 1,479.00
1991 $3,982 $4,256 $17,578 $18,789 1,434.00
1992 $4,167 $4,454 $18,263 $19,525 1,472.00
1993 $4,195 $4,484 $18,209 $19,465 1,541.00
1994 $4,321 $4,619 $18,629 $19,914 1,638.00
1995 $4,371 $4,673 $18,671 $19,958 1,686.00
1996 $4,522 $4,834 $19,192 $20,516 1,756.00
1997 $4,671 $4,993 $19,677 $21,033 1,799.00
1998 $4,832 $5,165 $20,268 $21,664 1,854.00
1999 $4,891 $5,228 $20,436 $21,849 1,970.00
2000 $5,154 $5,509 $21,417 $22,898 2,063.00
2001 $5,228 $5,588 $21,701 $23,216 2,054.00
2002 $5,259 $5,573 $21,752 $23,075 2,126.00
2003 $5,353 $5,736 $22,021 $23,672 2,158.00
2004 $5,448 $6,024 $22,311 $24,424 2,188.00
2005 $5,543 $6,256 $22,583 $25,190 2,218.00
2006 $5,640 $6,480 $22,868 $25,923 2,250.00
2007 $5,739 $6,707 $23,147 $26,663 2,281.00
2008 $5,839 $6,922 $23,428 $27,343 2,314.00
2009 $5,941 $7,124 $23,719 $27,961 2,347.00
2010 $6,046 $7,327 $24,007 $28,579 2,382.00
2011 $6,152 $7,519 $24,301 $29,147 2,416.00
2012 $6,261 $7,705 $24,596 $29,684 2,451.00
2013 $6,372 $7,897 $24,886 $30,240 2,488.00
2014 $6,484 $8,096 $25,188 $30,815 2,526.00
2015 $6,599 $8,300 $25,489 $31,404 2,564.00
2016 $6,717 $8,498 $25,791 $31,939 2,602.00
2017 $6,836 $8,688 $26,096 $32,439 2,643.00
2018 $6,958 $8,870 $26,406 $32,903 2,684.00
2019 $7,083 $9,071 $26,725 $33,431 2,725.00
Average Annual Compound Growth Rates
1984-1994 1.5% 1.5% 1.3% 1.3% 1.2%
1994-2004 2.3% 2.7% 1.8% 2.1% 2.9%
2004-2009 1.7% 3.4% 1.2% 2.7% 1.4%
2009-2014 1.8% 2.6% 1.2% 2.0% 1.5%
2014-2019 1.8% 2.3% 1.2% 1.6% 1.5%
2004-2019 1.8% 2.8% 1.2% 2.1% 1.5%
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Table 4.2
Price Projections

Nominal
PCE Average
Implicit Wholesale

Price Price
Year Deflator {mills/kWh)
1989 70.91 52.67
1990 74.11 46.53
1991 76.97 48.42
1992 79.31 47.47
1993 81.21 50.47
1994 82.86 55.10
1995 84.76 53.99
1996 86.58 54.29
1997 88.23 29.68
1998 89.18 28.46
1999 90.65 28.00
2000 92.99 27.65
2001 94.89 28.63
2002 95.93 28.66
2003 97.84 27.87
2004 100.00 27.88
2005 102.34 27.88
2006 104.85 27.88
2007 107.53 27.88
2008 110.56 27.88
2009 113.85 27.88
2010 117.32 27.88
2011 120.87 27.88
2012 124.68 27.88
2013 128.57 27.88
2014 132.64 27.88
2015 136.88 27.88
2016 141.21 27.88
2017 145.80 27.88
2018 150.48 27.88
2019 155.24 27.88
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5. Short-Term Energy Sales and Peak Demand Forecast
The short-term forecast contains energy and demand projections by month for years
2005 through 2008. The short-term forecast includes projections of energy sales by
class, rural system energy sales, rural system coincident peak demand, total system
energy sales, and total system coincident peak demand. A summary of projected
growth rates is presented in Table 5.1. Projected energy sales and peak demand

requirements are presented by month in Appendix A, Tables — Short-Term Forecast.

Table 5.1

Short-Term Forecast
Description 2005 2006 2007 2008
Residential Sales 2.4% 1.9% 2.1% 2.1%
Small Commercial & Industrial Sales 5.7% 6.0% 1.4% 1.2%
Large Industrial — Direct Serve Sales 0.6% 0.0% 1.0% 0.0%
Irrigation Sales 0.1% 0.0% 0.0% 0.0%
Street Lighting Sales 2.1% 2.0% 2.0% 1.9%
Rural System Sales 4.2% 3.2% 1.8% 1.8%
Rural System CP 4.3% 1.6% 2.7% 1.7%
Total Energy Requirements 2.7% 2.2% 1.6% 1.2%

5.1 Short-Term Energy Sales Forecast

Econometric models were developed to project monthly energy sales for the residential
and small commercial classifications for the three member cooperatives. Energy sales
projections for the large commercial direct serve customers were developed individually
for consumer by member cooperative management based on historic trends, operating
characteristics, or any information made available to the cooperative by individual
consumers. Public street lighting energy sales projections were developed using historic
trends. Projections of rural system energy sales were computed as total system sales

less sales to direct-serve consumers.

5.2 Short-Term Peak Demand Forecast
Projections of rural system coincident peak demand were computed as the sum of the

member cooperatives’ projections of rural system coincident demand times a
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coincidence factor of 98 percent. The rural system demand projections were based on
econometric models. Projections of non-rural peak demand (direct-serve consumers)
were developed by member cooperative management and based on historic trends and

information made available by individual direct-serve consumers.
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6. Long-Term Energy Sales and Peak Demand Forecast

The load and energy projections presented in this section indicate that energy sales and
peak demand requirements are expected to increase at average compound rates of
1.6% and 1.5%, respectively, from 2004 through 2019. Rural system energy sales and
peak demand are projected to increase at average compound rates of 2.2% and 2.1%,
respectively. The primary impact on growth in rural system sales will be the result of
increases in the number of residential consumers, which are expected to increase at a
rate of 1.4% per year. A summary of projected growth rates is presented below in
Table 6.1. Tables presenting the long-term energy sales and peak demand forecast by

year are included in Appendix B, Tables - Long-Term Forecast.

Table 6.1
Load Forecast — Average Annual Growth Rates
Description 2004-2009 2004-2019

Total Native System Energy Requirements 1.8% 1.6%
Total Native System Peak Demand (CP) 1.3% 1.5%
Rural System Energy Requirements 2.6% 2.2%
Rural System Peak Demand (CP) 2.4% 2.1%
Residential Energy Sales 2.1% 2.2%
Residential Consumers 1.3% 1.4%
Small Commercial & Industrial Energy Sales 3.2% 2.1%
Small Commercial & Industrial Energy Consumers 2.4% 2.2%
Large Industrial — Direct Serve Energy Sales 0.3% 0.1%
Large Industrial — Direct Serve Consumers 0.0% 0.0%
Irrigation Sales 0.0% 0.0%
Public Street Lighting Sales 2.0% 1.8%
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6.1 Forecast Methodology

The forecast was developed using methods recognized in the industry today as the
standards, including econometrics, informed judgment, and historical trends. The
method selected to project energy sales for each customer classification was determined

primarily on the level of class sales relative to the total system.

Econometric models were developed to project total system coincident peak demand by
member cooperative. Demand was projected on a summer and winter seasonal basis
for each year of the forecast period. The summer season includes months May through

October, and the winter season includes months November through April.

The forecast is based on a bottom-up approach. Projections were developed at the
member cooperative customer class level and aggregated to the total system level.
Projections of energy sales were developed by customer classification, while projections

of peak demand were developed at the total system and rural system levels.

A more detailed discussion of the alternative forecasting techniques and processes

employed in this forecast is presented in Section 8, Forecast Methodology.

6.2 Forecast Results

6.2.1 Residential

The residential class accounts for 89% of all accounts, therefore, considerable time and
effort were devoted to development of econometric models to forecast the number of
consumers and energy sales for the class. Class sales over the past five years have
increased at an average rate of 2.3% per year. Sales are projected to increase at a
slightly lower rate of 2.2% per year, or just over 35,688 MWh per year from 2004
through 2019. Customer growth is projected to average 1,503 consumers per year over
the forecast period. This growth is slightly higher than growth over the most recent five
years of 1,335 consumers per year and reflects the assumption that population and
consumer growth over the forecast period is expected to be similar to that of recent

years.
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Average monthly energy consumption per customer is projected to increase at 0.7% per
year from 2004 through 2019. This is slightly lower to the rate of 0.8% experienced
over the most recent five years. Impacts influencing lower growth in household energy
consumption include increased efficiencies in new electric appliances, regulatory energy
standards, and energy conservation. Impacts contributing to continued growth in
average use per consumer include larger homes, which result in larger HVAC units,
growth in income levels, which increase disposable income available to purchase electric

goods, and lower real energy prices, which influence increases in energy consumption.

Projections of total residential sales were computed as the product of projected energy
consumption per consumer and projected number of consumers. The econometric
models for average energy consumption and number of consumers for each member
cooperative are presented in the appendix. The energy models quantify relationships
between monthly energy consumption, per capita income, price of electricity, heating
degree days, and cooling degree days. The consumer models quantify relationships
between consumer growth and population. Autoregressive parameters were included in

the consumer models to address the non-random nature of the model residuals.

6.2.2 Small Commercial & Industrial

The Small Commercial & Industrial classification contains all commercial and industrial
customers that are not direct serve customers of Big Rivers. The class represented
about 21% of total system energy sales in 2004 and consists of a wide variety of
customers, from small establishments with demands less than 10 kW to larger industrial
operations with demands above 1,000 kW. Growth in both the number of customers
and energy sales has been relatively high over the last five years at 3.2% and 2.2%
respectively. Growth in class sales through 2019 is projected to be 2.1% per year.

Consumers are projected to increase at an average rate of 2.2%.

The models developed for each member cooperative to project small commercial energy
sales are presented in the appendix. While the models differ in specification, they

address the impacts of retail sales, total personal income, heating degree days, and
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cooling degree days. The models developed to project small commercial consumers

specify relationships between number of consumers and service area employment.

6.2.3 Large Industrial — Direct Serve

The Large Industrial classification contains commercial and industrial customers that are
directly served customers of Big Rivers. These customers are usually large industrial
operations, and there are few customers in the class. The 20 customers in 2004
represented just under 32% of total system energy sales. Projections of energy sales
and peak demand were developed by cooperative management on an individual basis
for each account. The number of consumers for the class is expected to remain level at
20 from 2005 through 2019. Energy sales are projected to remain nearly constant

throughout the forecast period.

6.2.4 All Other Classifications

The public street lighting classification represents less than 1% of total system sales.
Energy sales have steadily increased over the past ten years, and are projected to
continue their increase at a rate of 1.8% per year from 2004 through 2019. This
equates to an average of approximately 62 MWh per year. Irrigation sales also account
for less than 1% of total system sales. Energy sales projections for the class have been
held constant at 164 MWH per year.

6.3 System Losses

Distribution losses were projected for each member cooperative and added to member
system energy sales to compute member system energy purchases. The sum of
member system purchases, excluding smelter requirements, is equal to Big Rivers’
native sales. Transmission losses are projected to be 0.81% per year throughout the
forecast period. Total native system requirements are equal to Big Rivers’ energy sales

plus transmission losses.
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6.4 Peak Demand

This forecast contains projections of rural system coincident (Rural CP) demand and
total system coincident (CP) peak demand. Big Rivers’ rural system coincident demand
is the sum of the member cooperatives’ rural coincident demand amounts times a
coincidence factor of 98%. Direct serve coincident demand is the sum of the member
cooperatives’ direct serve non-coincident demand amounts times a coincidence factor of
95%. Total system coincident peak demand is equal to the sum of rural CP and direct-

served customer CP.

Rural system CP demand is projected to increase at an average rate of 2.1% over the
forecast period, reaching 651 MW by 2019. Peak demand is expected to occur during
the summer season. Total system CP is projected to increase at an average rate of
1.5% per year and reach 789 MW by 2019,

Regression models were developed to project rural system peak demand at the member
cooperative level. The models quantify relationships between peak demand and energy
requirements. This specification captures the relationship between total energy
requirements, heating and cooling degree days, and peak demand and provides a tool

for capturing historical trends in system load factor.

6.5 Evaluation of 2003 Load Forecast
Table 6.2 compares the current 2005 load forecast to the previous forecast, which was

completed in 2003.

Table 6.2
Load Forecast Comparison — Historical Years

2003
Weather 2003 % Difference % Difference
Actual Normalized Forecast From Actual From Normal
Native Energy Req. (MWh) 3,087,548 3,197,877 3,153,252 -2.13%
CP Demand (kW) 583,906 611,587 612,422 4.88%
2004
Weather 2003 % Difference % Difference
Actual Normalized Forecast From Actual From Normal
Native Energy Req. (MWh) 3,158,698 3,218,668 3,202,968 -1.40%
CP Demand (kW) 604,155 631,837 623,309 -3.17%
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The amounts listed in Table 6.2 show that the 2003 load forecast was relatively accurate
for years 2003 and 2004. Table 6.3 compares the projected growth in both the 2005
and 2003 Load Forecasts. On average, energy requirements in the current forecast are
2% higher than in the 2003 forecast, and peak demand requirements in the current

forecast are approximately 1% lower than in the 2003 forecast.

Table 6.3
Load Forecast Comparison — Forecast Years
2005 Load Forecast 2003 Load Forecast
Total Native Ccp Total Native Ccp

Year  Energy (MWh) Demand (kW)  Energy (MWh) Demand (kW)
2003 3,153,252 612,422
2004 3,202,968 623,309
2005 3,306,259 633,622 3,251,501 633,615
2006 3,378,253 641,362 3,299,141 644,050
2007 3,431,620 656,658 3,353,697 656,002
2008 3,473,882 665,642 3,403,453 666,898
2009 3,519,951 675,440 3,458,300 678,912
2010 3,564,196 684,845 3,509,389 690,098
2011 3,616,207 695,958 3,568,081 702,958
2012 3,664,368 706,235 3,621,561 714,670
2013 3,717,197 717,515 3,680,594 727,605
2014 3,767,931 728,343 3,736,078 739,758
2015 3,825,636 740,670 3,799,364 753,629
2016 3,878,697 751,973 3,857,653 766,399
2017 3,936,470 764,286 3,921,771 780,451
2018 3,991,983 776,107
2019 4,054,080 789,356
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7. Range Forecasts

The base case projections reflect expected economic activity for the area as well as
average weather conditions. To address the inherent uncertainty related to these
factors, long-term high and low range projections were developed. The range forecasts
reflect the energy and demand requirements that would correspond to (1) more
optimistic or pessimistic economic activity, and (2) more mild or extreme weather
conditions. Such forecast scenarios are useful for various planning functions. Four
scenarios were generated: (i) base case economics and mild weather, (ii) base case
economics and extreme weather, (iii) optimistic economics and normal weather, and (iv)
pessimistic economics and normal weather. The range forecasts are presented in table

and graphical form in Appendix C, Range Forecasts.

7.1 Weather Scenarios

7.1.1 Extreme Weather

The extreme weather forecast for energy is based on the aggregated results of the
scenarios prepared for each member cooperative, which were developed by inputting
extreme degree days into the residential energy sales per consumer models and the
small commercial energy sales models. Energy sales for the large commercial, public
street and highway lighting, and irrigation classes were assumed to be non-weather
sensitive. Based on severe weather conditions, total system energy requirements are
projected to reach 4,255,111 MWh by 2019, which would result in average growth of
2.0% per year over the forecast period. Rural system energy requirements would reach

3,231,099 MWh in 2019, resulting in an average growth rate of 2.8% per year.

To develop the extreme weather native system coincident peak demand scenario, an
extreme load factor based on actual points from 1989 through 2004, was applied to the
base case energy requirements forecast. This forecast indicates that native system
coincident peak demand would reach 810 MW by 2019, resulting in an average growth
rate of 2.0% over the forecast period. Rural system coincident peak demand is
projected to reach 678 MW by 2019 under extreme weather conditions, resulting in an

average growth rate of 2.4% per year from 2004 through 2019.
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7.1.2 Mild Weather

The mild weather scenario for energy sales is based on the aggregated results of the
scenarios prepared for each member cooperative, which were developed by inputting
mild degree days into the residential energy sales per consumer models and the small
commercial energy sales models. Based on mild weather conditions, total system
energy requirements are projected to reach 3,853,049 MWh by 2019, which would result
in average growth of 1.3% per year over the forecast period. Rural system

requirements would grow at a rate of 1.9% per year, reaching 2,823,088 MWh in 2019.

To develop the mild weather native system coincident peak demand scenario, an
extreme load factor based on data from 1981 through 2004, was applied to the base
case energy requirements forecast. This forecast indicates that native system coincident
peak demand will reach 770 MW by 2019, resulting in an average growth rate of 1.6%
over the forecast period. Rural system coincident peak demand is projected to reach
625 MW by 2019 under mild weather conditions, resulting in an average growth rate of
1.8% per year from 2004 through 2019.

7.2 Economy Scenarios

High and low scenarios for energy requirements and peak demand were developed
based on optimistic and pessimistic macroeconomic assumptions. Economic uncertainty
was addressed for the economic factors specified in the econometric models, including

population, employment, and income.

7.2.1 Optimistic Outlook

The optimistic economy energy forecast scenario is represented as the aggregate
member cooperative energy forecast for the same scenario. The scenario was
developed by applying the coefficients for population, employment, and total personal
income from the econometric models to the optimistic forecasts of each economic
factor. The assumptions made for each member cooperative regarding those factors are

presented in each member cooperative’s load forecast.
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Based on the assumptions made in the optimistic economic outlook scenario, system
energy requirements are projected to reach 4,411,758 MWh by 2019, resulting in an
average annual growth rate 2.3% per year. Rural system energy requirements under
this scenario would grow at an average rate of 3.1% per year, reaching 3,384,977 MWh
in 2019.

To develop the corresponding native system coincident peak demand forecast, the base
case system load factor was applied to the rural energy requirements forecast based on
the optimistic economic outlook. This forecast indicates that native system coincident
peak demand will reach 859 MW by 2019, resulting in an average annual growth rate of
2.4% per year. Rural system coincident peak demand will grow at an average rate of

2.9% per year over the forecast period, reaching 727 MW by 2019.

7.2.2 Pessimistic Outlook

The pessimistic economy energy forecast scenario is represented as the aggregate
member cooperative energy forecast for the same scenario. The scenario was
developed by applying the coefficients for population, employment, and total personal
income from the econometric models to the pessimistic forecasts of each economic
factor. The assumptions made for each member cooperative regarding those factors are

presented in each member cooperative’s load forecast.

Based on the assumptions made in the pessimistic economic outlook scenario, system
energy requirements will reach 3,744,490 MWh by 2019, resulting in an average annual
growth rate 1.1% per year. Rural system energy requirements under this scenario
would increase by 1.6% per year from 2004 through 2019 and would reach 2,717,891
MWh in 2019.

To develop the corresponding native system coincident peak demand forecast, the base
case system load factor was applied to the energy requirements forecast based on the
pessimistic economic outlook. This forecast indicates native system coincident peak
demand would reach 729 MW by 2019, resulting in an average annual growth rate of
1.3% per year. Rural system coincident peak demand would grow at an average rate of

1.4% per year over the forecast period, reaching 584 MW by 2019.
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8. Forecast Methodology

A bottom-up approach was followed in developing the forecast for Big Rivers. Number
of consumers and energy sales were projected at the customer class level and
aggregated to produce the total system forecast. Econometrics was employed in
forecasts developed for the residential and small commercial classifications. Energy
sales and peak demand for large commercial customers were developed by cooperative
staff using historical trends and information made available by the individual customers.
Energy sales and number of consumers for all other classifications were based on trend
models. Total system energy requirements were projected by applying an average line
loss factor to projections of total system energy sales. Peak demand forecasts were

developed at the rural system and total system levels using econometric models.

8.1 Forecasting Process

The primary methodologies employed in developing the load forecast included
econometrics, linear trend, neural networks, exponential smoothing, and expert opinion.
Each of these forecasting techniques is described briefty below, and in more detail in the

sections that follow.

Econometric models have the advantage of explicitly tracking the underlying causes of
trends and patterns in historical data. They provide information that allows Cooperative
management to estimate the impacts of certain factors on energy consumption. The
methodology has proven very useful for simulation and “what-if" study. In addition,
econometric models can be used to identify sources of forecasting error. On the other
hand, econometric models require considerable amounts of data, and when used for
forecasting, force the assumption that relationships developed during the historical
period will remain the same throughout the forecast horizon. Econometric models have
been developed to project residential and small commercial requirements as these two
consumer classifications account for the overwhelming majority of total system energy

sales.

Linear regression applies the same mathematical concepts as econometrics; however, in

the context of this study refers to a relationship between only two variables. An
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advantage of linear regression is that forecasts can be quickly generated and the
process requires considerably less data than econometrics. The disadvantage to linear
regression is that one or more influential factors are omitted from the analysis. Linear
regression is used to project load and energy requirements for those consumer
classifications that (i) account for a small portion of the total system or (ii) have

exhibited inconsistent growth patterns for reasons that cannot be adequately explained.

Neural networks are flexible, nonlinear models that are similar to econometrics in that
they typically include economic variables. Given copious amounts of historical data, they
can be trained to predict with great accuracy changes and patterns in historical data.
However, the information provided in the output of a neural network tends to be harder
to interpret than the outputs of an econometric model. Neural network models have

been used in predicting commercial energy sales for various commercial classes.

Exponential smoothing is a univariate mathematical procedure in which the forecast
from one period is taken into consideration for the forecast for the next. In this way,
the information contained in historical data is continually captured in the forecast.
Exponential smoothing requires collection of less data, as only the variable of interest is
used in developing the forecast. However, this is also its weakness as no explanatory
variables are included in the model specification. Therefore, no conclusions can be
drawn as to the causes of variability in the item being forecasted. For this reason, the
exponential smoothing method is primarily only considered for forecasts of number of

customers and not for energy requirements.

Expert opinion is used when other techniques are ineffective. This approach is utilized
to project industrial requirements. Projections are made individually for each account
and are based upon information collected from the account's management. The
advantages of this method include simplicity and expert input. The major disadvantage

is that forecasts based on expert opinion can be biased by one person's opinion.

8.2 Econometrics
Econometrics is a forecasting technique in which the relationship between a variable of

interest and one or more influential factors is quantified. Econometrics is based on an
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area of statistical theory known as regression analysis. Regression analysis is a
statistical technique for modeling and testing the relationship between two or more

variables. The general form of an econometric model can be expressed as:

Ye = Bo + Bi(Xu) + Baxe) + Bz (X)) + ...B(Xw) + &

where:
t = time element
Y = the dependent variable
X1, X2,... Xn = the set of independent variables
Bo, Bi,... By = the set of parameter coefficients
& = modeling error

8.2.1 Model Specification

In the context of this report, model specification refers to the process of defining: (i) the
explanatory variables to incorporate in the model and (ii) the form of the model.
Explanatory variables, also referred to as independent or exogenous variables, represent
factors which are hypothesized to influence a change in the dependent, or endogenous
variables. Definition of the explanatory variables should be based upon sound economic
principles and assumptions. For example, it is reasonable to assume that local economic
conditions produce significant impacts on energy consumption. Variables such as a
gross state product and per capita income are often used as explanatory variables to

represent, or indicate, the level of economic activity.

In the utility industry, an econometric model is usually developed using some
combination of economic, demographic, price, and meteorological variables. It is
desirable to also include specific information in the econometric model concerning the
end-users, or consumers, of electricity; this information may be in the form of appliance
saturation levels or indicators of consumer attitudes toward conservation. Inclusion of
these types of explanatory variables in a model enables the forecaster to identify the
major factors influencing periodic changes in a variable such as peak demand or energy
sales. Inclusion of these variables also makes possible a better estimation of the impact

these factors have on changes in consumption.

Models sometime include as an independent variable the lag of the dependent variable.

Such models are commonly referred to as adaptive expectation or Koyck distributed lag
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models. L.M. Koyck demonstrated in 1954 that this specification is equivalent to an
infinite geometric lag model. Under such a specification, the assumption is made that
the impacts of the explanatory variables included in the model are significant over a
period of years, with the current year weighted the heaviest, the previous year weighted

less, and so on until the earliest year has no impact.

Econometric models can be specified in linear or log-linear form. When the model is
specified in linear form, the assumption is made that elasticities are not constant, and
that a unit change in a given explanatory variable will influence a change in the
dependent variable equal to the unit change in the explanatory variable times the

corresponding coefficient.

When the model variables are expressed in natural log form, it is assumed that
elasticities are constant and that a percentage change in a given explanatory variable
influences a constant percentage change in the dependent variable based upon the
coefficient of the given explanatory variable. A second assumption made when
specifying a log-linear model is that changes in the dependent variable are greater at
lower levels of the explanatory variables than at higher levels. With respect to energy
consumption, this assumption applies primarily to increases in income. Consumption
increases rapidly when income increases from lower levels as consumers purchase
electric goods and services; however, once income reaches a certain level, most high
use electric end-uses have been purchased. As a result, additional increases in income
tend to have less impact on consumption than the same level of increase from a lower

level of income.

8.2.2 Model Estimation

Once a hypothesized relationship or model is specified, historical data are used to
estimate the model parameters, By, B1, By,... Bx and quantify the empirical relationship
that exists between the variable of interest and the chosen set of explanatory variables.
Investigation of the relationship between the dependent variable, y, and an independent
variable, x, leads to one of three conclusions: (i) a change in variable x impacts no

change in variable y, and a change in variable y impacts no change in variable x, (i) a
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change in variable x impacts a change in variable y, while a change in variable y impacts
no change in variable x, and (iii) a change in variable x impacts a change in variable y,
and a change in variable y impacts a change in variable x. Under conclusion (i), no
relationship exits and the explanatory variable should be omitted from further analysis.
Under conclusion (ii) variable x is said to be exogenous; its value is determined outside
of the marketplace. Under conclusion (iii), both variables x and y are said to be

endogenous; both are determined within the marketplace.

The appropriate regression technique to employ in estimating the model depends upon
the relationship between the dependent and independent variables. When all
explanatory variables are exogenous, ordinary least squares is appropriate. When one
or more of the explanatory variables are endogenous, two-stage least squares is

appropriate.

8.2.3 Ordinary Least Squares (OLS)

Regression analysis is a statistical procedure that quantifies the relationship between
two or more variables. Based upon available input data, a regression equation provides
a means of estimating values of a dependent variable. The difference between the
actual value of the dependent variables and its regression based estimated value is the
error term, generally referred to as the residual. Ordinary least squares is the technigue
employed which minimizes the sum of the squared errors. A tentative least square

model, for example, for residential usage, might be expressed as:

RUSE, = By + B;(PCAP,) - B,(RRPE,) + B3(CDDy) + B4(HDDy) + &

RUSE; = residential energy use in year t

PCAP, = per capita income in year t

RRPE; = price of electricity in year t

CDD, = number of cooling degree days in year t
HDD, = number of heating degree days in year t
& = represents the unexplained error in year t
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8.2.4 Two Stage Least Squares (TSLS)

The purpose of two stage least squares, as opposed to ordinary least squares, is to
estimate two or more equations simultaneously. This technique is used when there are
two or more endogenous variables contained in the modeling process. When such a
condition exits, use of ordinary least squares to estimate each equation independently
results in a biased set of model coefficients. The two stage least squares technique
allows each equation to be estimated independently; however, the equations are solved

simultaneously to estimate values of each endogenous variable,

The first stage of the TSLS estimation process involves estimating values of the
endogenous variables by regressing each endogenous variable on all exogenous
variables included in the model. The second stage of the TSLS estimation process
involves regressing the dependent variables on the estimated endogenous variables

generated in the first stage and all exogenous variables.

8.2.5 Model Validation

In this study, the model validation process involved evaluation of the models for
theoretical consistency, statistical validity, and estimating accuracy. From a theoretical
standpoint, the model should be consistent with economic theory and specify a
relationship that addresses those factors known to influence energy usage. For models
that address customer growth, it is appropriate to include a demographic variable such
as population, number of households, or employment to explain growth in the number
of consumers. For models that address changes in energy sales, more types of
variables are needed. An economic variable such as income explains customers' ability
to purchase electric goods and services. Weather variables explain changes in
consumption due to weather conditions. Price of electricity and price of electricity
substitutes measure consumer conservation. Appliance saturation levels measure
change in consumption due to changes in end-use equipment. Lagged dependent
variables account for the lagged effect of all explanatory variables from previous

periods.
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The coefficients for each parameter included in the models were tested to insure the
proper sign (4 or -). The number of customers increases with population or some other
demographic variable; therefore, the sign of demographic variables in the customer
model should be positive. There is a direct relationship between energy consumption
and income; as income increases, consumption will increase as well. The sign on the
income variable in the energy consumption model should be positive. The sign on the
price of natural gas, or some other electricity substitute should be positive. Energy
consumption increases as weather conditions, as measured by degree days, become
more extreme; the sign of both the heating and cooling degree day variables should be
positive. There is an indirect relationship between energy consumption and price of
electricity. As price increases, consumers tend to conserve energy, and consumption

decreases.

The statistical validity of each model is based on two criteria. One, each model was
examined to determine the statistical significance of each explanatory variable. Two,
tests were performed to identify problems resulting from autocorrelation and/or
multicollinearity. An analysis of the models’ residuals were performed to determine

whether mathematical transformations of the independent variables were required.

Each model was evaluated with respect to its estimating accuracy. The standard error
of regression, a statistic generated during the regression analysis, was used to measure
accuracy. Tentative models that initially had low degrees of accuracy were tested using

alternative specifications.

8.2.6 Model Building Process

The development of forecasts using econometric modeling is a multi-step process. A
substantial portion of the effort involved in effective model building is the collection of
reliable data for both the historical and projected periods. It is critical, in building
models which explain changes in load growth, that the appropriate influential factors be
considered, and that the correct explanatory variables be collected to quantify those

influential factors.
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There are many factors that influence consumers to change their usage levels of
electricity. A partial list would include changes in the economy, new industry in an area,
key industry leaving an area, population shifts, temperature, unemployment levels,
attitudes toward conservation, precipitation amounts, improved appliance efficiencies,
political events, inflation, and increases in the price of electricity. The relationship
between these factors and energy usage is further complicated since most of these
factors are interrelated; for example, when inflation is rampant, increases in the price of

electricity may not significantly lower usage by the consumer.

After all necessary data are collected, the model building process begins. During this
process, numerous models containing various combinations of candidate explanatory
variables are estimated and tested. Each tentative model is examined to see if the
explanatory variables included in that particular model specification contribute
significantly to the "explanation” of the variable of interest. For those models that pass
this preliminary examination, the appropriate regression diagnostic tools are used to test
the validity of the underlying statistical assumptions. Included in this examination are

tests for autocorrelation and multicollinearity.

The tentative models are tested, not only for statistical reliability, but also for
reasonableness of practical interpretation. For example, the model should not show that
the effect of extremely cold winter weather has been a reduction in usage. The
potential performance of a tentative model for forecasting purposes is also investigated.
A model that contained only one explanatory variable (one which measured only

weather effects, for example) might not be a good predictive model.

If a tentative model is found to have significant statistical problems, or if the model is
simply found to be misspecified, the model is discarded, and a new tentative model is
specified. Analysis of the residuals (actual minus estimated values) from the discarded
model are helpful in the reformulation of the model and might indicate whether some
mathematical transformation of the existing set of explanatory variables is required.
This process of specification, estimating, and reformulation continues until a model is

found which is statistically sound and which has a sound practical interpretation as well.
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8.2.7 Final Model Selection

If a model is found to be a good representation of the proposed relationship, and if it is
also determined to be statistically sound, it can be used to estimate values of the
variable of interest in future time periods. It is important to note that the forecaster
makes the assumption that the modeled relationship between the response and
explanatory variables remains the same in the forecast period as it was measured in the
historical period. Forecasts are calculated by inserting projected values of the
explanatory variables into the estimated model equation. Different forecast scenarios
can also be considered by incorporating different values of forecasted explanatory
variables. Managerial judgment, based on practical estimations of future trends, can

then be used to select the most appropriate and reasonable forecast.

8.3 Linear Regression

Linear regression analysis considers a simple regression model which specifies the
relationship between a dependent variable, y, and, in the context of this report, one
explanatory variable, x. The assumption regarding linear regression with respect to load
forecasting is that a given variable of interest can be forecasted based on its relationship
to one variable. Linear regression analysis is very useful for forecasting purposes when
the variable of interest has demonstrated consistent growth in the measured period and

is expected to continue the same growth in the forecast period.

Linear regression is commonly used to trend variables over time. Incorporating time as
the explanatory v