


COMMONWEALTH OF KENTUCKY

BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

BIG RIVERS ELECTRIC CORPORATION'S
PURCHASE AND SALES TARIFFS FOR
COGENERATORS AND SMALL POWER
PRODUCERS

CASE NO.
99-354

A

ORDER
This matter arises upon the joint motion of Kenergy Corp. and Meade County Rural
Electric Cooperative Corporation (hereinafter referred to as “Petitioners”), filed October 8,
1999, for full intervention. It appears to the Commission that Petitioners have a special
interest which is not otherwise adequately represented, and that such intervention is likely
to present issues and develop facts that will assist the Commission in fully consideririg the
matter without unduly complicating or disrupting the proceedings. The Commission also
recognizes that a procedural schedule was established in this proceeding by Order dated
September 28, 1999. The Commission, being otherwise sufficiently advised, finds that
Petitioners should be granted full rights of a party in this proceeding accepting the
procedural schedule as it now stands.
ITIS HEREBY ORDERED that:
1.  The joint motion of Petitioners to intervene is granted.
2. Each Petitioner shall be entitled to the full rights of a party and shall be
served with the Commission's Orders and with filed testimony, exhibits, pleadings,

correspondence, and all other documents submitted by parties after the date of this Order.




3. Should any Petitioner file documents of any kind with the Commission in the
course of these proceedings, said petitioner shall also serve a copy of said documents on
all other parties of record.

Done at Frankfort, Kentucky, this 22nd day of October, 1999.

By the Commission

ATTEST:

xecutjve Diréctor _.




201 Third Street

P.O. Box 24

Henderson, KY 424.19- 0024
502-827-2561

www.bigrivers.com

ig|RTyers

Electrlc Corporation

October 15, 1999 N

Ms. Helen Helton L
Executive Director k
Public Service Commission
730 Schenkel Lane
Frankfort, KY 40601

RE: Big Rivers Electric Corporation
PSC Case No. 99-354

Decar Ms. Helton:
Enclosed are an original and eight copies of the response of Big Rivers Electric Corporation to
the data requests contained in the Commission’s Order dated October 8, 1999, and the requests

of Willamette Industries, Inc. dated October 7, 1999.

I certify that I have served a copy of this letter and attachments on cach of the individuals shown
on the enclosed service list.

Sincerely,
BIG RIVERS ELECTRIC CORPORATION
David A. Spainhoward

Vice President
Contract Administration and Regulatory Affairs

pm
Enclosures
c: Service List Frank N. King, Esq.
Mr. Burns Mercer David Denton, Esq.
Mr. Kelly Nuckols Elizabeth Blackford, Esq.

Mr. Dean Stanicy



http://www.liigrivers.com

. SERVICE LIST ,
CASE NO. 99-354

James M. Miller, Esq.

Sullivan, Mountjoy, Stainback & Miller
100 St. Ann Building

P. O. Box 727

Owensboro, KY 42302-0727

Counsel for Big Rivers Electric
Corporation

Douglas L. Beresford, Esq.

Geo. F. Hobday, Esq.

Long, Aldridge & Norman LLP

701 Pennsylvania Avenue, N.W., Suite 600
Washington, DC 20004

Counsel for Big Rivers Electric
Corporation

Wells T. Lovett, Esq.
208 West Third Street
Owensboro, KY 42303

Counsel for Willamette Industries, Inc.

Michael C. Dotten, Esq.

Eric R. Todderud, Esq.

Heller, Ehrman, White & McAuliffe
200 S. W. Market Street, Suite 1750
Portland, OR 97201

Counsel for Willamette Industries, Inc.
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BIG RIVERS ELECTRIC CORPORATION
RESPONSE TO THE COMMISSION’S

: INITIAL REQUEST FOR INFORMATION OF OCTOBER 8, 1999

2 CASE NO. 99-354

3

4 ||Item 1) Section d(1) of Rate Schedule 8 states that Big Rivers has no avoided

5 || capacity costs and, therefore, the capacity purchase rate is zero. This is discussed further

6 || at pages 2-3 of the transmittal letter.

7

8 a. Explain why it is appropriate for Big Rivers to treat 100 percent of

9 the purchase price under its contract with LG&E Energy
10 Marketing (“LEM”) as energy costs when Mr. Frank Graves
11 testified on behalf of Big Rivers in Case No. 97-204 (Case No. 97-
12 204, The Application of Big Rivers Corporation, Louisville Gas
13 and Electric Company, Western Kentucky Energy Corp., Western
14 Kentucky Leasing Corp., and LG&E Station Two, Inc. for
15 Approval of Wholesale Rate Adjustment for Big Rivers Electric
16 Corporation and for Approval of Transaction.) that its post-
17 restructuring variable costs were somewhat artificial due to the
18 “all-energy” nature of the purchase terms of the contract with
19 LEM.
20
21 b Mr. Graves stated that an “artificially large portion of Big Rivers’
22 post-restructuring revenue requirement appears to be variable.
23 Had the deal been struck with a two-part charge to Big Rivers,
24 splitting the demand and energy terms that correspond to fixed and
25 variable plant costs, then Big Rivers would have faced much lower
26 variable costs.” Given this testimony, explain why some portion of
27 the energy charges paid to LEM should not be considered to be
28 fixed (capacity) costs for purposes of developing Big Rivers’
29 avoided costs.
30
31 c Mr. Graves also testified that even with the terms of the LEM
32 contract being what they were, that Big Rivers’ variable costs were
33

Item 1
Page 1 of 2
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BIG RIVERS ELECTRIC CORPORATION
RESPONSE TO THE COMMISSION’S
INITIAL REQUEST FOR INFORMATION OF OCTOBER 8, 1999

CASE NO. 99-354

only $15.37 per Megawatt-hour, net of the take-or-pay obligation
included in the contract. Explain why this testimony has not been

relied upon by Big Rivers in developing its avoided costs.

Response) a.,b.,andc. There is a maximum annual take-or-pay penalty for Big
Rivers’ failure to take delivery of the minimum power purchase obligation pursuant to
the Power Purchase Agreement. Because Big Rivers considers the likelihood of its
inability to take delivery of both the minimum hourly and annual power purchase
obligation remote, the entire Base Power cost is considered an energy cost. Should Big
Rivers choose to replace Base Power with lower-cost third-party energy because it is
economic to do so after considering the penalty, if any, such penalty is believed to be a
variable cost (energy). The LG&E transaction could have been structured differently, to
include a capacity and an energy charge, but it was not. The LEM energy charge is Big
Rivers’ avoided cost, as described in Rate Schedule 8d.(2)(i). Big Rivers does not pay a
capacity charge to LEM, although, as Mr. Graves pointed out, there is a fixed cost
component in the LEM price. Mr. Graves' testimony concerning this point is therefore

immaterial.

Witness) Mark A. Hite

Item 1
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BIG RIVERS ELECTRIC CORPORATION
RESPONSE TO THE COMMISSION’S
INITIAL REQUEST FOR INFORMATION OF OCTOBER 8, 1999

CASE NO. 99-354

Item 2) For the period of time that Big Rivers has been purchasing power from
LEM provide the approximate fuel cost component of the energy charges that Big Rivers
has incurred. If Big Rivers doesn’t possess the requested information or cannot obtain
the information from LEM, provide Big Rivers’ best estimate of the fuel cost component
based on its knowledge of: (1) the quality of coal that the Big Rivers’ generating units
are designed to burn; (2) the operating characteristics of the units; and (3) Big Rivers’
knowledge of the prices currently being paid for high sulfur coal by utilities with
generating plants in the same region in which Big Rivers operates, including, but not
limited to, Tennessee Valley Authority, Owensboro Municipal Utilities, Southern Indiana

Gas and Electric Company, and AEP-Indiana.

Response)  Big Rivers does not possess the requested information but did request the
information from Western Kentucky Energy. The response of Western Kentucky Energy
to this request is attached. Big Rivers no longer has a fuels department, no longer has a
need to gather the information on a continuing basis, and does not have the resources to
track fuel cost related information. Consequently, Big Rivers has no information or
knowledge concerning the prices currently being paid for high sulfur coal by utilities with

generating plants in the same regions in which Big Rivers’ generating plants are operated.

Witness) David A. Spainhoward

[tem 2
Page 1 of 2




WESTERN KY ENERGY . 270 844 6048 10/14 ',713:24 NO.635 02/03

Western Kentocky Encnzy Corp.
P. O. Box 1518

October 14, 1989 Henderson, IKY 42420
502.844-6000
502-844-61)48 FAX

David Spainhoward

Big Rivers Electric Corporation
P.O.Box 24

201 Third Street

Henderson, KY 42419

Dear David:

| have reviewed your attached request from the Kentucky Public Service Commission
concerning the fuel cost component of the energy provided to Big Rivers. | must
decline to provide that information.

As you know, WKE has EWG status. Therefore, we choose to withhold fuel cost
information based on the proprietary nature of this information as it pertains to the
market competitiveness of the electrical generation industry.

Please feel free to contact me at 270.844.6029 should you want to discuss this
matter further.

Sincerely,
Aot F Toe

Robert F. Toeme
Contract Manager

. Attachment
Copy: Deborah D. Dewey; VP Power Operations, WKE
Greg Cantrell; Director Non-Utility Fuel, LG&E Energy Com.
Bob Erhler; Senior Counsel, LG&E Energy Corp.

A SUBSDIARY OF
[GEE,
Item 2 ENERGY.
Page 2 of 2
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BIG RIVERS ELECTRIC CORPORATION
RESPONSE TO THE COMMISSION’S
INITIAL REQUEST FOR INFORMATION OF OCTOBER 8, 1999

CASE NO. 99-354

Item 3) In Case No. 99-360 (Case No. 99-360, The Tariff Filing of Big Rivers
Electric Corporation To Revise the Large Industrial Customer Rate Schedule.) presently
pending before the Commission, Big Rivers has proposed Expansion Demand and
Expansion Energy Rates based on the market cost of power purchased from third-party
power suppliers to serve new and expanded loads. Explain why the costs incurred under
these power purchase arrangements could not reasonably be recognized as Big Rivers’

avoided costs.

Response)  Pursuant to 807 KAR 5:051, “ *Avoided costs’, means incremental costs
to an electricity utility of energy or capacity or both which, if not for the purchase from
the qualifying facility, the utility would generate itself or purchase from another source”
emphasis added. So long as the Big Rivers load is less than or equal to the “maximum
hourly purchase amount” as defined in the Power Purchase Agreement (PPA), then Big
Rivers will replace energy, otherwise purchased from the qualifying facility at the lesser
of the PPA Base Rate or the market price. Big Rivers’ current avoided costs are clearly
not more than the price it would pay under the PPA, because that is the highest price Big
Rivers would pay to meet its load under the PPA, so long as its load does not exceed the
maximum hourly purchase amount. Under Section 8(d)(1)-Capacity Purchase Rates,
Rate Schedule 8 provides that Big Rivers will determine avoided capacity costs, energy
costs, or both for power requirements in excess of those available under the PPA and

from SEPA if and when it becomes necessary to procure such additional supplies.

Witness) Jack Gaines

Item 3
Page 1 of |
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BIG RIVERS ELECTRIC CORPORATION
RESPONSE TO THE COMMISSION’S
INITIAL REQUEST FOR INFORMATION OF OCTOBER 8, 1999

CASE NO. 99-354

Item 4) Explain why an On-peak Maintenance Service rate charged at 110 percent
of the price at the time of scheduling of a block of energy obtainable in the futures market

is a fair, just, and reasonable rate.

Response)  The On-peak Maintenance Service rate is charged at the time of
scheduling of a block of energy obtainable in the futures market to discourage the
scheduling of maintenance during high-cost peak periods. With the 110 percent, Big
Rivers is simply attempting to cover its costs of administrative and general expenses, debt
service, compensation for the element of risk, and a contribution to TIER to ensure its

other ratepayers are not adversely affected.

Witness) Jack Gaines

Item 4
Page 1 of 1
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BIG RIVERS ELECTRIC CORPORATION
RESPONSE TO THE COMMISSION’S
INITIAL REQUEST FOR INFORMATION OF OCTOBER 8§, 1999

CASE NO. 99-354

Item 5) On page six of its transmittal letter, Big Rivers claims that interruptible
unscheduled back-up and interruptible scheduled maintenance power will not be made
available “given uncertainties involved in such a transaction.” Describe these

uncertainties and why they prevent Big Rivers from filing a formal tariff for such power.

Response)  The statement in Big Rivers’ submittal letter referred to by the
Commission went on to say that Big Rivers would not make interruptible unscheduled
back-up and interruptible scheduled maintenance power available “on a formal tariff
basis”. The reason for this is recognized in the regulation’s definition of interruptible
service; 807 KAR 5:054, Section 1, paragraph 5, defines interruptible power as “electric
energy or capacity supplied by an electric utility subject to interruption by the electric
utility under specified conditions™. It is not that Big Rivers would not make interruptible
service available but would not make it available under this tariff. Big Rivers would be
willing to make interruptible service available for a cogenerator or small power producer
under “specified conditions” which would fall within the terms of a special contract.
Under the PPA, interruption does not create value because PPA power costs the same to
Big Rivers whether Big Rivers interrupts a customer or not. If Big Rivers could
recognize an economic opportunity to interrupt and arbitrage, Big Rivers would be
willing to provide interruptible service. The uncertainties are, therefore, created by the
market. We do not believe that one size fits all in this respect and Big Rivers has received

no request for this type of interruptible service.

Witness)  Jack Gaines

Item 5
Page 1 of 1
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BIG RIVERS ELECTRIC CORPORATION
RESPONSE TO THE COMMISSION’S
INITIAL REQUEST FOR INFORMATION OF OCTOBER 8, 1999

CASE NO. 99-354

Item 6) Explain why the proposed Excess Demaﬁd charge is fair, just, and

reasonable.

Response)  The proposed Excess Demand charge is fair, just, and reasonable. The
pricing features were designed to recover Big Rivers’ market exposure, both from
purchases and lost sales opportunities, and to discourage the use of unscheduled Excess
Demand. Excess Demand could have severe financial consequences to Big Rivers and
ultimately to its members and their customers. Excess Demand would only occur if a
customer incorrectly designates its needs and creates added cost for Big Rivers. Big

Rivers would hope that no customer would require the Excess Demand charge.

Witness) Jack Gaines

Item 6
Page 1 of |
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BIG RIVERS ELECTRIC CORPORATION
RESPONSE TO THE COMMISSION’S
| INITIAL REQUEST FOR INFORMATION OF OCTOBER 8, 1999
2 CASE NO. 99-354
3
4 | Item 7) Provide a detailed explanation why Supplemental, Unscheduled, and
5 || Maintenance charges are “equivalent to the approved rural rates” and not the large
6 || customer rates.
7
8 ||Response)  The Supplemental, Unscheduled, and Maintenance charges are equivalent
9 ||to the approved rural rates and not the large customer rates because the rural demand rate
10 || is lower and more indicative of Big Rivers’ fixed cost per KW of billing demand, for this
11 || type of service. Additionally, it provides the customer with a lower fixed cost and more
12 ||incentive to construct the QF. The 20.4 mill energy charge provides an incentive for the
13 || customer to restart a QF after an outage while the large industrial customer rate would
14 || provide a disincentive as discussed in response to Willamette’s initial request for
15 ||information Item 3.
16
17 |{ Witness) Jack Gaines
18
19
20
21
22
23
24
25
26
27
28
29
30
’ 31
<9 32
33
® Item 7
Page 1 of 1
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COMMONWEALTH OF KENTUCKY
BEFORE THE
PUBLIC SERVICE COMMISSION OF KENTUCKY

In the Matter of:

Big Rivers Electric Corporation’s Purchase )
and Sales Tariffs for Cogenerators and Small ) Case No. 99-354
Power Producers )

BIG RIVERS ELECTRIC CORPORATION
RESPONSE TO WILLAMETTE INDUSTRIES, INC.’S
INITIAL REQUEST FOR INFORMATION
OF OCTOBER 7, 1999

Items 1-21

October 18, 1999
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BIG RIVERS ELECTRIC CORPORATION
RESPONSE TO WILLAMETTE INDUSTRIES, INC.’S
INITIAL REQUEST FOR INFORMATION OF OCTOBER 7, 1999

CASE NO. 99-354

Item 1) Plcase provide all workpapers prepared in connection with BREC's

proposed Rate Schedule 9.

Response)  Big Rivers and its consultant determined that utilizing the rates for sales
through its Rural Delivery Points best represent the demand and energy charges for
Supplementary Demand, Supplementary Encergy, Unscheduled Backup Demand, and
Maintcnance Service in connection with Rate Schedule 9. Those rates were found to be
fair, just and rcasonablc and werc approved by the Kentucky Public Service Commission
(Commission) in Case 97-204. An explanation of why these rates are appropriate is
contained in the submittal lctter to the Commission dated July 30, 1999, beginning with

page 8.

Once Big Rivers and its consultant determined these rates were
appropriate, no further workpapers were required. Attached is a copy of 807 KAR 5:054
Small powcr production and cogencration. Scction 6, paragraph 5, of this regulation
states in part “Ratcs for sale which arc bascd on accuratc data and consistent system
costing principles shall not be considered to discriminatc against any qualifying facility to
the extent that such ratcs apply to the utility’s other customers with similar load or cost-
related characteristics.” The rates submittcd on Rate Schedule 9 are accurate, approved
by the Commission for wholesale rates to Big Rivers’ member cooperatives, non-

discriminatory and should be approved by the Commission in this case.

Witness) Jack Gaincs

[tem 1
Pagc 1 of 4




TITLE 807, CHAPTER 5 -~ U1

of the building nearest the paint at which underground systems enter
the property to be served, depending upon whether the utility or the
customer owns the underground sarvice lateral.

2. It established utility practice dictates service termination at the
customer's property line, the utility shall credit the applicant fifty (50)
dollars or the equivalent cost of an overhead service line to the appti-
cant's meter base, whichever is greater.

3. Where established utility practice does not dictate service ter-
mination at the customer property line, the utility shall include in its
underground pian the furnishing, installation, ownership, and mainte-
nance of the service lateral to the meter base providing the applicant
installs in the building adequate electric service entrance capacity to
the satisfaction of the utility to assure that the underground service

conductors will be adequate to handle present and future load re-

quirements of the building. In this instance the utility will determine the
size and type of service lateral conductors and appurtenances to be
used in any instailation.

4. If, by mutual agreement of the parties, service terminates at
some other point on the building or property, the applicant shail pay
the full cost of any additional extension required in excess of that pro-
vided for in paragraph (g)1, 2 and 3 of this subsection.

{h) When an existing utility-owned supply circuit or service lateral
requires replacement or reinforcement due to added loads, etc., the
utility at its expense will replace or reinforce it.

(i) Nothing in this administrative regulation shall be construed to
prevent any utility from assuming any part of the cost differential of
providing underground distribution systems within subdivisions, pro-
vided the utility demonstrates to the commission that such practice will
not result in increased rates to the general body of rate payers.

(j) The utility shall not be obligated to install any facility within a
subdivision until satisfactory arrangements for payment of charges
have been completed by the applicant.

(6) Cooperation by applicant. Charges specified in these rules are
based on the premise that each applicant will cocperate with the utility
in an effort to keep the cost of construction and installation of the un-
derground electric distribution system as low as possible and make
salisfactory arrangements for payment of the above charges prior to
installation of the facilities.

(7) Construction. All electrical facilities shall be installed and con-
structed to comply with applicable codes, rules and administrative
regulations of the commission.

Section 22. Deviations from Rules. In special cases for good
cause shown the commission may permit deviations from these rules.
(8 Ky.R. 814; eff. 4-7-82; Am. 16 Ky.R. 2046, 2430; eff. 6-10-90; 17
Ky.R. 2507, eff. 4-4-91))

807 KAR 5:046. Prohibition of master metering.

RELATES TO: KRS Chapter 278

STATUTORY AUTHORITY: KRS 278.010(4)(a), 278.040(3).
278.280(2)

NECESSITY, FUNCTION, AND CONFORMITY: KRS 278.280(2)
provides that the commission shall prescribe rules for the performance
of any service by any utility. This administrative regulation requires
electric utilities to meter new buildings individually pursuant to the
federal standard established by Section 113(b)(1) ct the Public Utility
Regulatory Palicies Act of 1978.

Section 1. Definitions. (1) "Dwelling unit’ means a structure or that
part of a structure which is used or intended to be used as a home,
residence or a sleeping place by one (1) or more persons maintaining
a common househald.

(2) “Multidwelling unit building” means a structure with two (2) or
more dwelling units.

(3) "High rise building" means a building with more than four (4)
stories.

Section 2. Individual Meters Required. An indivicual electric meter
to record the retail sales of electricity shall be installed for each newly
constructed dwelling unit in a nontransient multidwallien ynit residen-
tia! building, a mobile home park, or a commercial building for which

Item 1
Page 2 of 4

264

the building permit application is made after May 31, 1981.

Section 3. Exclusions. Individual unit metering will not be required
for:

(1) Transient multidwelling buildings including, but not limited to
hoteis, motels, campgrounds, hospitals, nursing homes, convalescent
homes, college dormitories, fraternities, sororities, boatdocks, and
mobile hames without a permanent foundation and which is not con-
nected to sanitation facilities.

(2) Commercial unit spaces where the commercial unit space
requirements are subject to alteration with a change in tenants as
evidenced by temporary versus permanent type of wall construction.

(3) Electricity used in central heating, ventilating, and air condi-
tioning systemns.

(4) Electricity used in high rise buildings.

Section 4. Complaints. Applicants for electric service who desire
master metering of electricity in a building for which master metering is
prohibited may make a formal complaint to the commission as pro-
vided in 807 KAR 5:001, Section 11. The applicant shall have the
burden of praving that the costs of purchasing and installing separate
meters in the building are greater than the long-run benefits of individ-
ual metering to the consumers of the electricity at the building. (8
Ky.R. 821, eff. 4-7-82))

807 KAR 5:051. Electric consumer information.

RELATES TO: KRS Chapter 278

STATUTORY AUTHORITY: KRS 278.040, 278.280(2)

NECESSITY, FUNCTION, AND CONFORMITY: KRS 278.280(2)
provides that the Commission shall prescribe rules for the perform-
ance of any service or the fumishing of any commaodity by any utility.
This administrative reguiation requires electric utilities to provide cer-
tain information to their consumers pursuant to the federal standard
established by Section 113(b)(3) of the Public Utility Regulatory Poli-
cies Act of 1978.

Section 1. General. The purpose of this administrative regulation
is to require retail electric utilities to provide their consumers with in-
formation conceming changes in rate schedules.

Section 2. Rate Schedule Information. Each electric utility shall
transmit to each of its consumers a clear and concise explanation of
any proposed change in the rate schedule applicable to the consumer.

{1) When an electric utility proposes a change in a rate schedule,
the statement explaining it shall be transmitted to each consumer to
which the change applies within thirty (30) days after the utility applies
for that change or within sixty (60) days in the case of an electric utility
which uses a bimonthly billing system.

(2) The statement explaining a proposed rate change may be
included with the regular bill. (8 Ky.R. 822; eff. 4-7-82.)

807 KAR 5:054. Small power production and cogeneration.

RELATES TO: KRS Chapter 278, Title 18 CFR Parn 292.203,
292.204, 292.205, 292.206

STATUTORY AUTHORITY: KRS 278.040(3), Title 18 CFR Part
292.203, 292.204, 292.205, 292.206

NECESSITY, FUNCTION, AND CONFORMITY: Under Titte Il of
the Public Utility Regulatory Palicies Act of 1978, the Federal Energy
Regulatory Commission (FERC) was required to adopt rules to en-
courage cogeneration and small power production by requiring electric
utilities to sell electncity to qualifying cogeneration and small power
production facilities and purchase electricity from such facilities. Sec-
tion 210(f) of this Act requires the state regulatory authority with juris-
diction over electric utilities to implement the FERC rules. As the state
regulatory authcnty for Kentucky, the Public Service Commission
proposes to implement those rules.

Section 1. Definitions. (1) "Avoided costs® means incremental
costs to an electric utility of electric energy or capacity or both which, if




TITLE 807, CHAPTER 5 - UTILITIES

not for the purchase from the qualifying facility, the utility would gener-
ate itself or purchase from another source.

(2) "Back-up power" means electric energy or capacily supplied by
an electric utility to replace energy ordinarily generated by a facility's
own generation equipment during an unscheduled outage of the facii-
ity.

(3) "Cogeneration facility® means equipment used lo produce
eiectricity and another form of useful energy which is used for indus-
trial ‘purposes or commercial heating or cooling purposes through
sequentiai use of input energy and which facility meets criteria at Title
18 CFR Part 292.203(b) and 292.205, as published in the Federal
Register on March 20, 1980 (45 F.R. 17959).

(4) "Interconnection costs® means the reasonable costs of con-
nection, switching, metering, transmission, distribution, safety provi-
sions and administrative costs incurred by the electric utility directly
related to instailation and maintenance of physical facilities necessary
o permit interconnected operations with a qualifying facility, to the
extent those costs are in excess of comesponding costs which the
utility would have incurred if @ had not engaged in interconnected
cperations but instead had generated an equivaient amount of electric
energy itself or purchased an equivalent amount of electric energy or
capacity or both from other sources. Interconnection costs do not
include any costs included in calculation of avoided costs.

(5) "Interruptible power" means electric energy or capacity sup-
plied by an electric utility subject to interruption by the electric utility
under specified conditions.

(6) "Maintenance power® means electric energy or capacity sup-
plied by an electric utility during scheduled outages of the qualifying
facility.

(7) "Purchase” means purchase of electric energy or capacity or
bath from a qualifying facility by an electric utility.

{8) "Qualilying facility* means a cogeneration facility as defined in
this administrative reguiation, construction of which was commenced
on or after November 9, 1978, or a small power production facility as
defined in this adminisirative regulation, construction or substantial
renovation of which was begun on or after November 9, 1978, neither
of which is owned in equity interest greater than fifty (50} percent by a
person primarily engaged in generation of electric power other than as
described in these rules.

(9) "Sale” means sale of electric energy or capacity or both by an
electric utility to a qualifying faciiity.

(10) "Small power groduction facility® means an arrangement of
equipment for the procuction of electricity with capacity no greater
‘han eighty (80) megawatts, which equipment is located within a one
{1) mile radius or, if hycroelectric facilities, on the same impoundment
of water, and which equipment is powered at least seventy-five (75)
cercent by biomass, waste, renewable resaurces, or any combination
thereof and not more than twenty-five (25) percent by coal or ail or
natural gas or any combination thereof and which meets criteria at
Tile 18 CFR Pant 292.204 as published in the Federal Register on
March 20, 1980 (45 F.R. 17959).

(11) "Supplementary power" means electric energy or capacity
supplied by an electric utility, regularly used by a qualifying facility in
acdition to that which the facility generates itself.

(12) "System emergency” means a condition on a utility’s system
‘which may result in imminent significant disruption of service to cus-
omers or may imminentty endanger lite or property.

Section 2. General. This administrative regulation sets forth the
manner in which the Public Service Commission will discharge duties
conferred upon it by Title Il of the Public Utility Regulatory Policies Act
of 1978.

Section 3. Applicatifity. This administrative regulation shall apply
0 any electric utility, subject to the jurisdiction of the commission,
which purchases from or sells to any qualifying facility.

Section 4. Criteria for Qualifying Facility. (1) Criteria for qualifica-
ticn of small power production facilities and cogeneration facilities
constructed on or after November 9, 1978, are the same as those
adopted by the Federal £nergy Regulatory Commission including Title
18 CFR Parts 292.203, 292.204, 292.205, and 292.206 as published
in the Federal Register March 20, 1980 {45 F.R. 17959).

Item 1
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(2) The qualifying status of small power production facilities and
cogeneration facilites. the construction of which was commenced prior
to November 9, 1978, but which were not selling power to the inter-
connected utility under an existing contract as of November 9, 1978,
will be determined under this administralive regulation on a case-y-
case basis.

(3) Smail power production facilities and cogeneration facilities
censtructed prior to November 9, 1978, but which were selling power
to their interconnected utility under an existing contract on that date
will not be considered qualifying facilities. Upon expiration of the power
sales contract between a small power production or cogeneration
facility and the electric utility, the commission will determine the quali-
fying status of the facility under this administrative regulation on a
case-by-case basis.

Section 5. (1)(a) Al electric utilities with annual retail sales greater
than 500 million kilowatt hours shall provide data to the commission
frem which avoided costs may be derived not later than June 30,
1982, and not less often than every two (2) years thereafter unless
otherwise determined by the commission.

(b) In the case of a utility required to purchase all of its electricity
from a wholesale supplier by contract, the utility shall file the contracts
under which its capacity and energy are purchased, in addition to data
provided by the supplying utility required by subsection (2) of this sec-
ticn.

(2) Each electric utility as described in subsection (1) of this sec-
tion shall file with the commission and shall maintain for public inspec-
tion the following data:

(a) Estimated avoided cost on the electrc utility’s system, solely
with respect to the energy component, for various levels of purchases
frem qualifying facilities. Such levels of purchases shall be stated in
ticcks of not more than 100 megawatts for systems with peak de-
mand of 1,000 megawalts or more, and in blocks equivalent to not
more than ten (10) percent of system peak demands for systems with
peak demand of less than 1,000 megawatts. Avoided costs shali be
stated on a cents per kilowatt-hour basis during daily, seasona! peak
and off-peak periocds, by year, for the cumrent calendar year, and each
of the next five (5) years.

(b) The electric utility’s plan for addition of capacity by amount and
tyce, for purchases of firm energy and capacity, and for capacity re-
tirements for each year during the succeeding ten (10) years.

" (c) Estimated capacity costs at completion of planned capacity
acditions and planned capacity firm purchases, on the basis of doilars
per kilowatt, and the associated energy cost of each unit, expressed in
cents per kilowatt-hour. These costs shall be expressed separately for
each individual unit and individual planned firm purchases.

(3)(a) Any data submitted by an electric utility beginning with the
scheduled June 30, 1982, data shall be subject to review by the com-
mission.

(b) The electric utility has the burden of proof to justify the data it
supplies. '

Section 6. Electric Utility Obtligations. (1) Each electric utility shall
purchase any energy and capacity which is made available from a
qualifying facility except as provided in subsections (2) and (3) of this
section.

{2) The qualifying facility's right to sell power to the utility shall be
curtailed in periods when purchases from qualilying facilities will resuit
in costs greater than those which the utility would incur if it generated
an squivalent amount of energy instead of purchasing that energy.

(3) During any system emergency, an electric utility may discon-
tinve:

(a) Purchases from a qualifying facility if such purchases would
centribute to such emergency, or

(b) Sales to a qualifying facility if discontinuance is nondiscrimi-
natory.

{4) Any utility which invokes subsection (2) of this section shall
crovide adequate notice to the qualitying facility. In addition, the com-
mission may require the utility to furnish documentation within ten (10)
werking days after suspension occurs. If the utility fails to provide
acequate notice or incosrectiy identiiies such a period, It wiii Ue re-
quired to reimburse the qualifying facility for energy or capacity or botih
available for delivery on a legally enforceable basis as if that period
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had not occurred.

(5) Rates for sale. An electric utility shail seil power to a qualifying
facility upon request except as provided in subsection (3)(b) of this
section. Rates for sale shail be just and reasonable, in the public inter-
est and nondiscriminatory. Rates for sale which are based on accurate
data and consistent system costing principles shall not be considered
to discriminate against any qualifying facility to the extent that such
rates apply to the utility's other customers with similar load ar cost-
related characteristics. If a utility provides back-up or supplementary
power to a qualifying facility, then costs associated with that capacity
reservation are procerly recoverable from the qualifying facility.

(6) Obligation to interconnect.

{a) An electric utility is required to make any interconnection w.m a
qualifying facility that is necessary for purchase and sale. Qwners of
qualifying facilities shall be required to pay for any additional intercon-
nection costs to the extent that those costs are in excess of costs that
the electric utility would have incurred if the qualifying facility's output
had not been purchased. Payment shall be over a reasonable period
of time, and terms ¢f payment shall be a pan of the contract between
the electnic utility and the qualifying facility.

(b) Each electric utility shall offer to operate in parallel with a
qualifying facility, provided that the qualifying facility complies with
applicable standarcs established in accordance with Section 7(6) of
this administrative requlation.

Section 7. Purchase of Output from Qualifying Facilities. (1)
Qualitying facilities shall be permitted the option of either:

{a) Using output of the qualifying facility to supply their power
requirements and salling their surplus; or

(b) Simultaneously selling their entire output to the interconnecting
utility while purchasirg their own requirements from that utility.

(2) Rates for purchase of output of qualifying facility with design
capacity of 100 kilowatts or less. Each electric utility shall prepare
standard rates for purchases from qualifying facilities with a design
capacily of 100 kilowatts or less. These rates shall be just and rea-
sonabie to the electric customer of the utility, in the public interest and
nondiscriminatory. These rates shall be based on avoided costs after
cansideration of the factors listed in subsection (5){a) of this section
and shall be subdivided into an energy component and a capacity
component.

(a) Rates for pcwer offered on an "as available” basis shall be
based on the purchasing utility’s avoided energy costs estimated at
time of delivery.

(b) Rates for pcwer offered on all legally enforceable obligations
shall be based at the option of the qualifying facility on either avoided

_costs at the time of delivery or avoided costs at the time the legally

enforceable obligation is incurred. The capacity component shall be
based on supply characteristics of qualifying facilities, and the aggre-
gate capacity value of all 100 kilowatts or less facilities which supply
power on a legally enforceable basis.

(3) Electric utilities shail design and offer a standard contract to
qualifying facilties with a design capacity of 100 kilowatts or less. This
contract shall be subject to commission approval.

(4) Rates for purchase of output of qualifying facility with design
capacity over 100 kilowatts, Each electric utility shall provide a stan-
dard rate schedule for qualifying facilities with design capacity over
100 kilowatts. The rate schedule shall be based on avoided costs
which shall be subdivided into an energy component and a capacity
component. These rates shall be used only as the basis for negotiat-
ing a final purchase rate with qualifying facilities after proper consid-
eration has been given to factors affecting purchase rates listed in
subsection (5)(a) of this section. Negotiated rates shall be just and
reasonable to the electric customer of the utility, in the public interest
and nondiscrminatory. i the electric utility and qualifying facility can-
not agree on the purchase rate, then the cornmission shall determine
the rate after a hearing.

(a) Rates for pcwer offered on an “as available” basis shall be
based on the purchasing utility’s avoided costs estimated at time of
delivery.

(b) Rates for energy or capacity or both offered on a legally en-
forceable basis shall be based at the option of the qualifying facility on
either avoided costs at the time of delivery or avoided costs at the time
the legaily eniorceabre ooiigation is incurred.
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(S) Factors affecting rates ‘or purchase for all qualifying facilities.
In determining the final purchase rate, the following factors shall be
taken into account:

(a) Availability of capacity or energy from a qualifying facility dur-
ing the system daily and seasonral peak. The utility should consider for
each qualilying facility the abitity ‘o dispatch, reliability, terms of con-
tract, duration of obligation, termiration requirements, ability to coordi-
nate scheduled outages. usefuiress of energy and capacity during
systemn emergencies, individuai and aggregate vaiue of energy and
capacity. and shorter constructicn lead times associated with cogen-
eration and small power productcn.

(b) Ability of the electric utlity ‘0 avoid costs due to deferral, can-
cellation, or downsizing of capac:ty additions. and reduction of fossil
fuel use.

(¢) Savings or costs resulting rom line losses that would not have
existed in the absence of purchases from a qualifying facility.

(6) Utility safety and system grotection requirements. The qualify-
ing facility shall provide adequate equipment ta insure the safety and
refiability of interconnected oceraticns. This equipment shall be de-
signed to protect interconnect cperations between the qualifying facil-
ity and the electric utility grid. If ne slectric utility and qualifying facility
cannot agree, then the gualifying factlity may apply to the commission
for a determination of adequate system protection.

(7) Additional services to be provided to qualifying facilities. Upon
request by a qualifying facility each electric utility shall provide sup-
plementary power, back-up pcwer, maintenance power, and
interruptible power. The commission may waive this requirement if the
electric utility demonstrates that ccmpliance with it would impair its
ability to render adequate service ‘o its other cusiomers or would be
unduly burdensome.

(8) Wheeling. The electric utility may wheel power to another utility
if the qualifying facility approves. This provision shall not eliminate the
responsibility of the intercannec:ed alectric utility to purchase power
from the qualifying facility if the guaiifying facility does not approve the
wheeling transaction. The eleciric utility which agrees to purchase
power shall pay to the qualifying facility its avoided cost connected
with the transmission of this power acjusted for line losses.

(9) This administrative regulatcn is not intended to restrict volun-
tary agreements between qualifying facilities and electric utilities. All
contracts between qualifying faciities and electric utilities shall be
pravided to the commission for its review.

(10) Disputes. The commissicn's inquiry and determination shall
be limited to those parts of a procesed contract which are in dispute.
(8 Ky.R. 218; Am. 837; eff. 4-7-82 5 Ky.R. 1478; 1943 eff, 3-8-90.)

807 KAR 5:056. Fuet adjustment clause.

RELATES TO: KRS Chapter 273

STATUTORY AUTHORITY: KAS 278.030(1)

NECESSITY, FUNCTION, AND CONFORMITY: KRS 278.030(1)
provides that all rates received by an electric utility subject to the juris-
diction of the Public Service Commission shall be fair, just and rea-
sonable. This administrative regulation prescribes the requirements
with respect to the implementaticn of automatic fue! adjustment
clauses by which electric utilities may immediately reccver increases
in fuel costs sutject to later scrutny by the Public Service Commis-
sion.

Section 1. Fuel Adjustment Clause. Fuel adjusmment clauses
which are not in conformity with the prirciples set out Selow are not in
the public interest and may result in suspension of those par's of such
rate schedules:

(1) The fuel clause shall provice ‘or periodic adjustment per KWH
of sales equal to the difference terwesn the fuel costs per KWH sale
in the base peried and in the current ceriod according to the following
formula:

F(m) Fib)

S(m) S(b)

Where F is the expense of fossil fuei in the base (b) ard current (m)
periods; and S is sales in the base {t) and current (m) periods, all as
defined below.

Adjustment Facter =
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BIG RIVERS ELECTRIC CORPORATION
RESPONSE TO WILLAMETTE INDUSTRIES, INC.’S
INITIAL REQUEST FOR INFORMATION OF OCTOBER 7, 1999

CASE NO. 99-354

Item 2) Plcase provide a full and complicte copy of BREC's most recent fully
allocated class cost of scrvice study and explain the use to which this study was put.

Response)  As Willamette is aware, several cost analyses were provided in Case 97-
204. However, it is important to notc that thc Commission developed Big Rivers’ large
industrial customer ratcs that it found to be fair, just, and reasonable. Big Rivers has not

developed a post-restructuring fully allocated class cost of service study.

Witness) Mark A. Hite
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BIG RIVERS ELECTRIC CORPORATION
RESPONSE TO WILLAMETTE INDUSTRIES, INC.’S
INITIAL REQUEST FOR INFORMATION OF OCTOBER 7, 1999

CASE NO. 99-354

Item 3) Please explain the cost basis for cach rate included in BREC’s proposed
Rate Schedule 9.

Response) It is Big Rivers’ position that the rates for sales through its Rural Delivery
Points (Rural Rates) best represent the cost-based demand and energy charges for sales to
its Mecmber Cooperatives. The Rural Rates were recently adjudicated with the benefit of
filed cost of service studies and fully developed regulatory record and have been found
by the Public Service Commission to be fair, just and reasonable for the recovery of Big
Rivers’ costs. Furthermore, the Rural Ratc demand and energy charges of $7.37 and 20.4
mills per kWh are better suited to the types of sales anticipated for Rate Schedule 9 than
arc the $10.15 demand charge and 13.715 mill per kWh energy charge of the Big Rivers’
Large Industrial Customer Rate Schedule 7. The rcasons why the Rural Rate demand and
cnergy charges arc better suited than the Rate Schedule 7 demand and energy charges are
set forth in the Transmittal Letter at page 8. The following summarizes and expands

upon those rcasons:
a. The Rural Rates arc fair, just and rcasonable.

b. Becausc it is lower and more indicative of Big Rivers’ fixed cost per kW of billing
demand, the $7.37 demand charge is more reasonable than the $10.15 Rate Schedule
7 demand charge for Unscheduled Back-up Demand.

c. The 20.4 mill cnergy charge more accurately recovers Big Rivers’ average variable
energy costs under the Power Purchase Agreement (PPA). Big Rivers’ cost for
encrgy under the PPA is 18.917 mills pcr kWh through December 31, 2000, plus
losses (19.260 mills grossed up for 1.78 percent transmission losses). By comparison,
the Rate Schedule 7 energy charge is 13.715 mills per kWh. Bccausc it is relatively
low, the 13.715 mill cnergy charge would pose a disincentive to a customer to restart

a QF aftcr an outage while exposing Big Rivers to a situation requiring it to purchase

I[tem 3
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BIG RIVERS ELECTRIC CORPORATION
RESPONSE TO WILLAMETTE INDUSTRIES, INC.’S
INITIAL REQUEST FOR INFORMATION OF OCTOBER 7, 1999

CASE NO. 99-354
cnergy at 18.917 mills (plus losses) and then selling it for 13.715 mills. Incrementally,
Big Rivers would lose 5.545 mills on cach backup kWh sold for each hour the generator

was not restarted.

1. Supplemental Service — The ratcs are fair, just and reasonable for the recovery of

costs for the reasons stated above.

2. Unscheduled Back-up Service — Unscheduled backup demand represents power

which must be reserved for the customer by Big Rivers from its power supply and
transmission rcsources. Big Rivers’ power supply resources arc limited in cach hour by
thc PPA. To the extent that Big Rivers’ load is less than its maximum hourly limit per
the PPA, Big Rivers can cngage in off-systcm sales transactions at times when market
prices exceed the Base Power Rate in the PPA.  However, Big Rivers cannot make off-
system firm sales of any rescrved power because it must be available for the customer at
all times. Thercfore, rescrving power for a certain Member Coopcrative load has
cffectively the same cost impact on Big Rivers as does actually delivering the power.
Therefore, the demand rate for firm service of $7.37 is fair, just and reasonable. The
encrgy rate of 20.4 mills per kWh is fair, just and reasonable for the reasons stated above.

3. Maintenance Service - The weekly demand charge for both On-peak (1) and Off-

peak Maintenance Demand is one fourth of the $7.37 firm demand charge (Note: Rate
Schedule 9 has $1.835 per kW but the correct number should be $1.8435 per kW).
Because maintenance demand also reflects reserved power, and because the $7.37 per
kW is a 12-month avcrage demand rate which assigns costs across all 12 montbhs, it is
reasonablc to use the $7.37 firm rate as the basis for both the On-peak and Off-peak
demand charges. The cnergy charge is 20.4 mills for On-peak (1) and Off-peak and is
fair, just and reasonable for the recovery of costs for the rcasons stated above. The
rationale behind On-peak (2) is that On-pcak maintcnance scrvice should not be
encouraged. If maintcnance scrvice is scheduled on peak, it could cost Big Rivers far

more in lost off system sales opportunity than the revenucs it would gencrate. On-peak

[tem 3
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BIG RIVERS ELECTRIC CORPORATION
RESPONSE TO WILLAMETTE INDUSTRIES, INC.’S
INITIAL REQUEST FOR INFORMATION OF OCTOBER 7, 1999

CASE NO. 99-354

(2) is to discouragc the scheduling of maintcnance during high cost peak periods or, in

the alternative, to provide a better means for Big Rivers to recover costs.

4. Exccss Demand — The primary purpose of the pricing fcatures for excess demand

is to discourage a customer from intcntionally undcrstating its Maximum Unscheduled
Capacity to avoid Unscheduled Back-up Demand charges. Furthermore, if Big Rivers
has not reserved the capacity, an unscheduled usc of Excess Demand could have severe
financial consequences to Big Rivers. Thus, the pricing features are designed to recover
Big Rivers’ market exposure, both from purchases and lost sales opportunities, and to
discourage the use of unscheduled Excess Demand.

Witness) = Jack Gaines

[tem 3
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BIG RIVERS ELECTRIC CORPORATION
RESPONSE TO WILLAMETTE INDUSTRIES, INC.’S
INITIAL REQUEST FOR INFORMATION OF OCTOBER 7, 1999

CASE NO. 99-354

Item 4) Please provide the following information about BREC’s system-wide peak

demand.

a. Please identify BREC’s monthly system-wide peak demands for

the previous five years;

b. For cach pcak demand identified in response to question 4.a.,

please identify when the peak occurred;

C. Plcasc furnish a chart or graph showing daily system-widc peaks

for the 1998 calcndar year and when those peaks occurred,;

d. Does BREC anticipate any change in the pattern of system-wide

peaks? Please explain your answer.

Response) a.andb. The attached listing provides the monthly system-wide
peak demands and the day and hour of those occurrences for 1995, 1996, 1997, 1998, and
year-to-date 1999. The two aluminum smelters, ALCAN and Southwire, are included in
the system-wide demand data through the Big Rivers/LG&E Parties’ 25-year lease
transaction closing July 1998. The smelters are excluded from August 1998 through the

current datce.

C. See attached chart of Big Rivers Daily Peaks — 1998 and listing of

Big Rivers’ Daily Peaks Hour of Occurrence.

d. No. As shown in the attached graph of response 4 c., the
magnitude of Big Rivers’ load changed in 1998, but the pattern remained esscntially the

samc.

Witness) David Crockett and C. William Blackburn

Item 4
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- YEAR: 1995
MONTH PEAK DEMAND DAY (HOUR)
January 1062 MW 5 (7.00)
February 1063 MW 8 (19:00)
March 1025 MW 8 (19:00)
April 956 MW 5 (8:00)
May 984 MW 14 (20:00)
June 1088 MW 9 (18:00)
July 1123 MW 12 (18:00)
August 1166 MW 18 (16:00)
September 1058 MW 6 (16:00)
October 957 MW 2 (20:00)
November 1006 MW 15 (20:00)
December 1080 MW 9 (19:00)

Item 4 a. and b.
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YEAR: 1996
MONTH PEAK DEMAND DAY (HOUR)
January 1111 MW 19 (8:00)
February 1154 MW 3 (9:00)
March 1109 MW 8 (8:00)
April 1003 MW 4 (19:00)
May 1091 MW 24 (16:00)
June 1127 MW 22 (18:00)
July 1168 MW 19 (17:00)
August 1134 MW 21 (18:00)
September 1078 MW 11 (17.00)
October 967 MW 1 (20:00)
November 1050 MW 26 (19:00)
December 1130 MW 20 (7:00)

Item 4 a. and b.
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YEAR: 1997
MONTH PEAK DEMAND DAY (HOUR)
January 1156 MW 13 (19:00)
February 1078 MW 13 (19:00)
March 1025 MW 5 (20:00)
April 1004 MW 10 (8:00)
May 984 MW 29 (21:00)
June 1119 MW 19 (17:00)
July 1182 MW 28 (14:00)
August 1169 MW 4 (15:00)
September 1195 MW 2 (17:00)
October 1029 MW 27 (19:00)
November 1079 MW 17 (7:00)
December 1086 MW 8 (18:00)

Item 4 a. and b.
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MONTH

January
February
March
April

May

June

July
August
September
October
November
December

YEAR: 1998

PEAK DEMAND

1078 MW
1088 MW
1123 MW
1016 MW
1117 MW
1222 MW
1237 MW
600 MW
580 MW
493 MW
468 MW
496 MW

Item 4 a. and b.
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DAY (HOUR)

19 (20:00)
4 (19:00)
11 (19:00)
9 (21:00)
29 (14:00)
26 (16:00)
21 (17:00)
24 (18:00)
4 (16:00)
5 (20:00)
5 (19:00)
22 (15:00)




YEAR: 1999
MONTH PEAK DEMAND DAY (HOUR)
January 578 MW 4 (20:00)
February 500 MW 22 (7:00)
March 495 MW 10 (19:00)
April 434 MW 15 (21:00)
May 467 MW 17 (16:00)
June , 589 MW 10 (18:00)
July 664 MW 29 (16:00)
August 617 MW 13 (17:00)
September 593 MW 4 (17:00)

Item 4 a. and b.
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Date Hour

1/1/98
1/2/98
1/3/98
1/4/98
1/5/98
1/6/98
1/7/198
1/8/98
1/9/98
1/10/98
1/11/98
1/12/98
1/13/98
1/14/98
1/15/98
1/16/98
1/17/98
1/18/98
1/19/98
1/20/98
1/21/98
1/22/98
1/23/98
1/24/98
1/25/98
1/26/98
1/27/98
1/28/98
1/29/98
1/30/98
1/31/98
2/1/98
2/2/98
2/3/98
2/4/98
2/5/98
2/6/98
2/7/98
2/8/98
2/9/98
2/10/98
2/11/98
2/12/98
2/13/98
2/14/98
2/15/98
2/16/98
2/17/98
2/18/98
2/19/98
2/20/98
2/21/98
2/22/98
2/23/98
2/24/98
2/25/98
2/26/98
2/27/98
2/28/98

Yeary\Daily Peaks

1
18
10
19
18
19
18
20
8
1"
19
8
20
7
19
18
11
10
20
8
19
19
19
18
9
8

@~

Date Hour

3/1/98

3/2/98

3/3/98

3/4/98

3/5/98

3/6/98

3/7/98

3/8/98

3/9/98
3/10/98
3/11/98
3/12/98
3/13/98
3/14/98
3/15/98
3/16/98
3/17/98
3/18/98
3/19/98
3/20/98
3/21/98
3/22/98
3/23/98
3/24/98
3/25/98
3/26/98
3/27/98
3/28/98
3/29/98
3/30/98
3/31/98

4/1/98

4/2/98

4/3/98

4/4/98

4/5/98

4/6/98

4/7/98

4/8/98

4/9/98
4/10/98
4/11/98
4/12/98
4/13/98
4/14/98
4/15/98
4/16/98
4/17/98
4/18/98
4/19/98
4/20/98
4/21/98
4/22/98
4/23/98
4/24/98
4/25/98
4/26/98
4/27/98
4/28/98
4/29/98
4/30/98

Item 4 c.
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21
20
19
8
21
8
11
19
20
21
19
7
8
21
20
20
20
20
20
20
10
21
7
20
20
20
20
20
20
20
20
20
20
19
20
8
21
21
21
21
9
9
9
21
21
16
21
10
10
21
7
21
7
21
8
10
21
20
21
21
21

Big Rivers' Daily Peaks

Hour of Occurrence

Date Hour

5/1/98
5/2/98
5/3/98
5/4/98
5/5/98
5/6/98
5/7/98
5/8/98
5/9/98
5/10/98
5/11/98
5/12/98
5/13/98
5/14/98
5/15/98
5/16/98
5/17/98
5/18/98
5/19/98
5/20/98
5/21/98
5/22/98
5/23/98
5/24/98
5/25/98
5/26/98
5/27/98
5/28/98
5/29/98
5/30/98
5/31/98
6/1/98
6/2/98
6/3/98
6/4/98
6/5/98
6/6/98
6/7/98
6/8/98
6/9/98

6/10/98

6/11/98
6/12/98
6/13/98
6/14/98
6/15/98
6/16/98
6/17/98
6/18/98
6/19/98
6/20/98
6/21/98
6/22/98
6/23/98
6/24/98
6/25/98
6/26/98
6/27/98
6/28/98
6/29/98
6/30/98

21
13
21
21
21
21
22
18
21
21
21
21
18
18
17
18
18
18
19
15
16
18
17
17
21
21
18
17
14
18
19
18
15
16
21
1
17
21
21
21
15
17
17
18
18
12
18
18
16
17
15
18
15
16
18
17
16
16
18
16
17

Date Hour

7/1/98

7/2/98

7/3/98

7/4/98

7/5/98

7/6/98

7/7/98

7/8/98

7/9/98
7/10/98
7/11/98
7/12/98
7/13/98
7/14/98
7/15/98
7/16/98
7/17/98
7/18/98
7/19/98
7/20/98
7/21/88
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BIG RIVERS ELECTRIC CORPORATION

RESPONSE TO WILLAMETTE INDUSTRIES, INC.’S
INITIAL REQUEST FOR INFORMATION OF OCTOBER 7, 1999

CASE NO. 99-354

[tem 5) Please identify the level of BREC's capacity reserves for the past five

years.

Response)  As Willamcttc is aware, Big Rivers entcred into a 25-year lease
arrangement with LG&E Encrgy Corp. and certain of its affiliates (LEC) in July 1998.
The lease provides for LEC to lease and operate all of Big Rivers’ generating plants for
25 years. Big Rivers’ capacity reserves prior to this transaction are irrelevant. Since the
transaction, all of the purchases by Big Rivers under the Power Purchase Agreement are
hourly cnergy purchases. Big Rivers no longer has its own generation it can call on for

capacity rescrves.

Witness) C. William Blackburn

Item 5
Pagc 1 of |
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BIG RIVERS ELECTRIC CORPORATION
RESPONSE TO WILLAMETTE INDUSTRIES, INC.'S
INITIAL REQUEST FOR INFORMATION OF OCTOBER 7, 1999

CASE NO. 99-354

Item 6) What is BREC’s projected systcm-wide load growth for the next five
years? What is the basis for that projection? Plcase furnish all studics, analyses,
workpapers or other documentation on which BREC’s projection of future load growth is
bascd.

Response)  Big Rivers is in the process of completing and obtaining approvals for its
1999 Power Requircments Study (PRS). A copy of Big Rivers’ 1997 PRS is attached. In
responsc to this request, we are supplying adjusted data from the 1997 PRS. The
following data is adjusted solely to reflect the removal of the aluminum smelter load,

which Big Rivers served in 1997, but will not be serving for the ncxt five years.

YEAR DEMAND (MW) ENERGY (GWH)
Adj. 1997 PRS Adj. 1997 PRS
2000 681 3.729
2001 704 3.787
2002 714 3.832
2003 725 3,890
2004 738 3.949

Witness) C. William Blackburn

- Item 6
Page 1 of 188
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1. Executive Summary

The 1997 Power Requirements Study (PRS) presents the analyses and results
associated with the Big Rivers Electric Corporation load forecast completed in July 1997.
The forecast contains annual projections of consumers, demand, and energy for years 1997
t0 2016. Projections are based on an analysis of historical events that occurred over the most
recent twenty-seven years, 1970 - 1996 and represent the aggregate forecast of Big Rivers'
four member system cooperatives: Green River Electric Corporation (Kentucky 33
Daviess), Henderson Union Electric Cooperative Corporation (Kentucky 55 Henderson),
Jackson Purchase Electric Cooperative Corporation (Kentucky 20 McCracken), and Meade
County Rural Electric Cooperative Corporation (Kentucky 18 Meade). In addition to the
base case forecast, low-range and high-range projections have been developed to address
uncertainties regarding the future.

The methods employed and the procedures followed in the current forecast are the
same as those associated with the prior load forecast, referred to in this document as the
1995 Power Requirements Study (PRS). The econometric models were updated as were the
assumptions regarding economic growth in the service area. An evaluation of the models
developed in the 1995 PRS is presented in Section 10. Weather normalized energy sales and
peak demand for 1996 are presented in Section 9.

Projected Growth - Total native system requirements under the base case are
projected to change at the following annual compound rates: energy sales, 1.8%; summer
CP demand, 1.8%; and consumers, 2.0%. Rural system requirements, represented as total
system requirements net of C/I large customers under special contract, are projected to
‘increase at the following rates: energy sales, 2.8%; summer CP demand, 2.5%; and
consumers, 2.0%. Growth is based on weather normalized values for 1996-2016. Projected
rural system requirements are higher than those presented in the 1995 PRS. Forecast results
are summarized in tabular and graphic form on pages 3 through 8. A more detailed
breakdown of the forecast is presented by consumer classification in Section 2 of the
Appendix.

Key Assumptions - The forecast is based upon changes in factors known to
influence energy consumption (e.g. population, income, weather conditions, price of
electricity, and local economic developments). A number of assumptions were formulated
that focused on changes in these factors over the next fifteen years. The base case forecast
is based on the following assumptions:

= Changes in economic conditions and demographics for each member system
are assumed to change at rates presented in Table 1.1.

GDS Associates, Inc. Item 6
Page 10 of 188
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Table 1.1
Economic/Demographic Indicators
Average Annual Compound Growth per Year
1996 - 2016
®
Variable Kentucky 33 Kentucky 55 Kentucky 20 Kentucky 18
Total
Population 1.7% 1.2% 1.5% 1.3%
o Real Per Capita
Income 1.2% 1.2% 1.3% 1.2%
Real Personal
Income 2.9% 2.4% 2.7% 2.4%
Total
® Employment 1.7% 1.3% 1.8% 1.0%
= The average wholesale power cost for demand and energy requirements
purchased from Big Rivers Electric Corporation, adjusted for inflation (1996
dollars), will fluctuate between 34.1 and 38.1 mills/lkWh over the forecast
L horizon.
= Weather conditions, as measured by heating and cooling degree days, will be
equal to the thirty year normal amounts computed using data spanning the 1961
to 1990 period.
L 4

Enhancements to the Forecasting System - Two enhancements have been made
to the forecasting system that distinguish this forecast from prior studies. One, the short-
term forecasting models have been revised to specify rural system energy and demand
requirements rather than total system net of C/I large requirements. This revision provides
for a better transition between the short-term and long-term forecasts. Two, rural system
® peak demand has been analyzed and projected on a coincident peak basis rather than a
noncoincident basis. Coincident peak demand is the appropriate basis for the Cooperative’s
financial planning function. '

L J GDS Associates, Inc. [tem 6 2
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Table 1.2
Historical/Projected Power Requirements
| Actual vs. Projected Values
|
‘ L J
|
; 1991 1996 2001 2006 2016
‘ Green River
Total Purchases (MWh) 4,233,843 4,436,934 5,098,150 5,208,861 5,663,035
® Total System NCP (MW) 562.9 595.6 677.9 703.8 790.7
| Total System Consumers 25,810 28,520 32,009 35,399 41,913
} Rural System Sales (MWHh) 450,352 523,271 612,135 716,536 962,261
; Rural System CP (MW) 1113 123.5 151.7 177.5 258.4
! Henderson Union
! ® Total Purchases (MWh) 3,336,387 2,719,371 3,648,939 3,676,270 3,754,985 |
Total System NCP (MW) 4442 364.6 490.8 497.3 515.7 |
Total System Consumers 16,258 17,616 19,084 20,548 23,536 ‘
\
Rural System Sales (MWh) 277,100 309,389 360,063 395,648 468,793
Rural System CP (MW) 66.2 77.0 90.2 99.0 1174 |
o |
Jackson Purchase |
Total Purchases (MWh) 482,325 572,452 657,402 751,201 976,670 |
Total System NCP (MW) 115.1 128.8 153.1 175.2 228.3 |
Total System Consumers 21,250 24,088 27,019 29,751 35,164 :
® Rural System Sales (MWh) 406,450 483,119 ' 565,578 653,682 865,463 1
Rural System CP (MW) 103.8 117.8 141.8 163.9 217.0 |
Meade County
Total Purchases (MWh) 261,885 317,204 371,893 421,440 529,456
Total System CP (MW) 58.5 75.5 848 96.1 120.7
® Total System Consumers 18,883 21,324 24,028 26,633 31,949
Big Rivers
Total Requirements (MWh) 8,484,123 8,210,164 9,975,903 10,263,033 11,147,087
Total Native Sales (MWh) 8,314,440 8,045,961 9,776,385 . 10,057,773 10,924,145
Total System NCP (MW) 1,215.0 1,182.2 1,449.2 1,518.3 1,709.8
o Total System CP (MW) 1,168.0 1,167.0 1,425.4 1,483.9 1,649.7
Total System Consumers 82,201 91,548 102,139 112,330 132,562
Rural System Sales (MWh) 1,375,019 1,610,679 1,881,569 2,155,460 2,785,979
Rural System CP (MW) 3399 382.2(w) 469.5 530.2 670.0
| Notes: 1. Member system demand and energy amounts exclude Big Rivers transmission losses.
2. NCP Demand amounts represent the sum of all points of delivery in the Big Rivers peak month.
3. (w) Designates winter season peak. All peak demands in forecast period represent summer peaks.
@ GDS Associates, Inc. 3
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Table 1.3
Historical/Projected Power Requirements
Average Compound Growth per Year
o
1986 - 1991 - 1996 - 2001 - 2006 -
1991 1996 2001 2006 2016
Green River
Y Total Purchases (MWh) 1.8% 0.9% 2.8% 0.4% 0.8%
Total System NCP (MW) na 1.1% 2.7% 0.8% 1.2%
Total System Consumers 1.3% 2.0% 2.3% 2.0% 1.7%
Rural System Sales (MWh) 2.7% 3.0% 3.1% 3.2% 3.0%
Rural System CP (MW) na 2.1% 4.1% 32% 3.0%
® Henderson-Union
Total Purchases (MWh) 14.2% -4.0% 6.0% 0.1% 0.2%
Total System NCP (MW) na -3.9% 5.9% 0.3% 0.4%
Total System Consumers 1.1% 1.6% 1.6% 1.5% 1.4%
Rural System Sales (MWh) 2.3% 22% 3.0% 1.9% 1.7%
o Rural System CP (MW) na 3.0% 4.0% 1.9% 1.7%
Jackson Purchase
Total Purchases (MWh) 3.8% 3.5% 2.7% 2.7% 2.7%
Total System NCP (MW) na 23% 2.4% 2.7% 2.7%
Total System Consumers 1.8% 2.5% . 2.3% 1.9% 1.7%
® Rural System Sales (MWh) 3.0% 3.5% 3.1% 2.9% 2.9%
Rural System CP (MW) na 2.6% 2.6% 2.9% 2.83%
Meade County
Total Purchases (MWh) 3.2% 3.9% 3.2% 2.5% 2.3% -
® Total System CP (MW) na 5.2% 3.0% 2.5% 2.3%
Total System Consumers 2.0% 2.5% 2.4% 2.1% 1.8%
Big Rivers
Total Requirements (MWH) 6.0% -0.7% 4.0% 0.6% 0.8%
Total Native Sales (MWH) 6.0% -0.7% 4.0% 0.6% 0.8%
¢ Total System NCP (MW) 1.6% -0.5% 3.6% 0.9% 1.2%
Total System CP (MW) 3.3% 0.0% 3.5% 0.8% 1.1%
Total System Consumers 1.6% 2.2% 2.2% 1.9% 1.7%
Rural System Sales (MWH) 2.8% 32% 3.1% 2.8% 2.6%
| Rural System CP (MW) 0.1% 24% 2.6% 2.5% 24%
®
! Notes: 1. Growth from 1996-2001 based on weather normalized values for 1996
@ GDS Associates, Inc. _ Item 6 4
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Table 1.4
Total System CP Demand and Energy Requirements
(Including Off-System)
) Base Case
OFF-SYSTEM FIRM DEMAND (MW) PRS BASE CASE
OFF- 1997 PRS TOTAL
SYSTEM SYSTEM DEMAND
OPC HOOSIER HMP&L SUBTOTAL LOAD OFFSYS+PRS
1997 103 130 15 248 1,317 1,565
1958 103 150 15 268 1,362 1,630
1999 103 170 15 288 1,376 1,664
2000 103 15 118 1,402 1,520
2001 103 103 1,425 1,528
2002 103 103 1,435 1,538
2003 1,446 1,446
2004 1,459 1,459
2005 1,471 1,471
2006 1,484 1,484
2011 1,565 1,565
2016 1,650 1,650
OFF-SYSTEM FIRM ENERGY (GWh) PRS BASE CASE
OFF- 1997 PRS TOTAL
SYSTEM SYSTEM ENERGY
OPC HOOSIER HMP&L SUBTOTAL LOAD OFFSYS+PRS
1997 586 104 9 789 8,747 9,537
1998 586 120 99 805 9,620 10,426
1999 586 136 9 821 9,827 10,649
2000 586 9 685 9,918 10,603
2001 586 586 9,976 10,562
2002 586 586 10,021 10,607
2003 10,079 10,079
2004 10,138 10,138
2005 10,200 10,200
2006 10,263 10,263
2011 10,704 10,704
2016 11,147 11,147
@ GDS Associates, Inc. Item 6
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Figure 1.2
CP Demand (MW) Requirements
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1997 Power Requirements Study

2. Introduction

Participants - The 1997 Power Requirements Study for Big Rivers Electric
Corporation was conducted by representatives from Big Rivers, Big Rivers' member system
cooperatives, the Rural Utilities Service (RUS) and GDS Associates, Inc. System data was
provided by the member systems and by Big Rivers. Big Rivers and GDS Associates
collected demographic, economic and meteorological data. GDS Associates specified the
forecasting models, developed the forecast, and prepared the final PRS Update report.
Representatives from GDS, Big Rivers, and the member systems formulated the forecast
assumptions. RUS representatives assisted in the evaluation of the forecast assumptions and
the resulting load projections.

Purpose - The purpose of the long-term load forecast is to provide reliable load
projections for the Corporation's resource, transmission, and financial planning functions.
The Power Requirements Study documents the procedures, methodologies and results
associated with the forecasting process, and the PRS is filed biennially with the Rural
Utilities Service.

Scope - The 1997 PRS was conducted during April, May, June, and July 1997. All
analyses completed were based on data covering the 1970-2016 period. The historical period
includes years 1970 to 1996. The forecast period extends to year 2016. The final forecast
of system requirements includes the following;:

Short-term forecast (monthly projections for 1997 - 1999)

& Total system consumers
Total system energy sales
= Total system peak demand

Long-term forecast (annual projections for 1997 - 2016)

Number of consumers by RUS consumer classification

Energy sales by RUS consumer classification

Individual projections of annual energy consumption and average
demand for large commercial accounts with service capacity greater
than 1,000 kVA (not listed individually in this document)

System losses

Total system energy requirements

Seasonal peak demand requirements

Three sets of projections have been developed for the forecast, a base case, which
is based upon expected economic conditions and normal weather, and a set of high-range
and low-range projections, both of which consider deviations from expected economic
conditions and extreme weather conditions.

GDS Associates, Inc. Item 6
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The Power Requirements Study was completed in accordance with procedures
documented in Big Rivers Electric Corporation's Power Requirements Study Workplan,
which was approved by its Board of Directors in December, 1996 and approved thereafter
by RUS. This report provides a complete description of the procedures followed, the
methodologies employed, and the assumptions made in developing the forecast.

GDS Associates, Inc. Item 6
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3. Cooperative Background

| General - Big Rivers is a generation and transmission cooperative providing

| o wholesale electric service to four member cooperatives (Green River - KY33, Henderson

| Union - KY55, Jackson Purchase - KY20, and Meade County - KY18) that, in turn, provide
retail service to customers in western and northwestern Kentucky. The area spans from
Meade County on the east to Ballard County on the west. For a discussion of the counties
served by each member cooperative, refer to the individual member system PRS reports.

Most counties in the region have direct access to a navigable river. Transportation
is also facilitated by an excellent highway system, which includes such "principal arterials"
as: Interstate 24, the Audubon Parkway, the William H. Natcher Parkway, the Pennyrile
Parkway, the Western Kentucky Parkway, and U.S. 60. Interstate 65, which connects
Chicago, Illinois to the north with Mobile, Alabama to the south, runs just outside the
o system's eastern border. Population centers near or within the service area include:
Louisville, Kentucky; Evansville, Indiana; Owensboro, Kentucky; Madisonville, Kentucky,
and Paducah, Kentucky. All four member cooperatives have made territorial agreements
with municipal utilities in their immediate areas, as a supplementary measure to provisions
of the Territorial Integrity Statute. Such actions should protect the cooperatives from any
losses in service area due to annexation.

System Characteristics - The residential classification comprises the great majority
of total system accounts for each of the member cooperatives. Sales for Jackson Purchase
and Meade County are predominately residential. A more detailed breakdown of the
number of consumers and energy sales by customer classification is presented in the

@ member cooperative PRS reports. Big Rivers' rural system has peaked during summer
months in each of the last ten years, excluding 1985, 1989, and 1994 when extremely cold
temperatures were recorded. Rural system peak demand is represented as the aggregate
NCP on all member cooperative points of delivery, net of Big Rivers C/I large accounts, in
a given month.

® Total member system consumers have increased at an average compound rate of
2.0% per year from 1976 through 1996. Average growth in recent years, 1991-1996, was
2.2% per year. Total system sales to member cooperatives increased at a rate of 1.3% per
year from 1976 to 1996 and -0.7% per year from 1991 to 1996. Rural system sales
increased at a rate of 3.3% per year from 1976 to 1996 and 3.2% over the last five years.

) Growth rates in rural system requirements are summarized in five year increments in Table
3.1

)

@ GDS Associates, Inc. Item 6 11
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Table 3.1
Average System Growth Rate
Rural System Requirements

Summer
Time Period Consumers k ale CcP
1976-1981 2.8% 3.9%
1981-1986 1.6% 3.3% 3.2%
1986-1991 1.6% 2.8% 0.1%
1991-1996 22% 3.2% 2.3%

Class Proportions - For purposes of developing the forecast and preparing the
Power Requirements Study, five separate consumer classifications were analyzed at the
member cooperative level:

Residential
Commercial/Industrial Small
Commercial/Industrial Large
Public Street & Highway Lighting
Irrigation

Table 3.2 lists, for the aggregate of all four member cooperatives, the contribution
of consumers and total member system energy sales in 1996 to total amounts for each
consumer classification. A review of the information presented in the table indicates that
the residential class accounts for the vast majority of total system consumers while the C/I
large class accounts for the majority of energy sales.

Table 3.2
Class Proportions
Number of Consumers and kWh Sales

Consumers kWh

Customer Class 1996 1996
Residential 90.3% 14.4%
C/1 Small 9.5% 5.8%
C/1 Large 0.0% 79.7%
Irrigation 0.0% 0.0%
Public Street Lights 0.2% 0.0%

Alternative Fuels - Electricity, natural gas, and propane are the primary heating
fuels available within the service area. Wood is used by some consumers as a supplemental
heating source. Timber is readily available in western Kentucky. The use of woodstoves
as a heating source is not expected to have significant impact on usage levels or peak
demand as use of woodstoves has decreased in recent years.

GDS Associates, Inc. [tem 6
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The real price of electricity has fluctuated over the historical period. Price increases
following the Arab oil embargo and increases during the 1980s had a negative impact on
energy usage, forcing most consumers to initiate energy conservation practices. Real price

® has exhibited a decreasing trend in recent years.

Power Supply - Big Rivers provides power to its member cooperatives through
seventy-one (71) rural and twenty-five (25) dedicated metering points. The tariff under
which Big Rivers bills its member systems became effective January 1, 1991 upon approval
by the Kentucky Public Service Commission.

A global settlement of Big Rivers’ financial difficulties is expected in late 1997.
This settlement will result in rate reductions and the opportunity for Big Rivers’ member
cooperatives to purchase a portion of their individual industrial load requirements from
generation sources other than those owned by Big Rivers in accordance with their Amended
® All Requirements Power Contracts.

Climatic Conditions - The service area's climate approximates that of Evansville,
Indiana. Since 1970, Evansville extreme temperatures average 1°F in January and 97°F in
July, the typical extreme heating and cooling months. The coldest temperature recorded
since 1970 was -21°F in January 1977, while the hottest temperature recorded during the
® same period was 102°F, most recently in July 1995. The mean annual rainfall is 46 to 50
inches, and precipitation in the form of snowfall averages 10 inches or approximately 1 inch
of moisture. Weather data for the 1980-1996 period is summarized in Table 3.3.

Table 3.3
® Heating and Cooling Deégree Days
Heating Degree ~ Cooling Degree Maximum Minimum
Year Days Days Temperature Temperature
1980 5095 1726 101 -3
1981 4548 1389 96 2
® 1982 4399 1349 97 -18
1983 4640 1664 102 -7 |
1984 4622 1365 95 -15 |
1985 4785 1445 98 -16
1986 4386 1576 97 -2 |
Py 1987 4290 1623 100 5 |
1988 4822 1500 102 1
1989 4830 1396 96 -15
1990 3856 1380 100 4
1991 4253 1757 98 9
1992 4217 1240 95 5
® 1993 4652 1613 99 1
1994 4180 1489 98 -17
1995 4314 1773 102 3
1996 5068 1224 96 -7
30 yr. Normal 4708 1376
@ GDS Associates, Inc. Item 6 13
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Household Characteristics - Prior end-use surveys were conducted every two
years to collect data which characterizes the residential classification, including appliance
stock and local area demographics. Those surveys were conducted in 1988, 1989, 1991,
1993 and 1995. The 1988 survey was conducted during February 1988 by Henderson
Community College; the 1989 survey was conducted during September 1989 by
NRECA/AHP Research; the 1991 End-Use Saturation and Market Research Survey was
conducted during July and August 1991 by The Preston Group, Inc. of Lexington, Kentucky.
The 1993 and 1995 End-Use Saturation and Market Research Surveys were conducted
during the spring of 1993 and 1995 by the Preston Group. Results of the 1995 survey are
shown in Table 3.4.

Beginning in January 1995, the two year rotation method of end-use surveying was
changed to a monthly end-use/customer satisfaction survey. This method provides the
ability to better determine whether external factors are influencing customer satisfaction
levels, and to identify trends that may be overlooked with a two-year approach. Quarterly
reports are prepared which show the results of the monthly surveys. In addition, the data
from the four quarterly reports will be combined to produce the end-use saturation and
customer satisfaction year end report.

Page 23 of 188

Table 3.4
Residential Consumer Survey Results
1995

Housing Characteristics KY18 KY20 KY33 KY55
Single Family Home 79% 83% 86% 85%
Mobile Homes 19% 13% 12% 15%
Condo/Apt/Dupiex 2% 3% 2% 1%
Other 0% 0% 0% 1%
Central Electric A/C 54% 75% 78% 68%
Window Unit A/C 39% 33% 25% 33%
Primary Heating Source

Electric 38% 34% 33% 32%

Gas 19% 33% 43% 21%

Propane 22% 24% 9% 33%

Wood/Oil/Other 20% 9% 11% 13%
Electric Water Heater 76% 67% 57% 76%
Refrigerator * 110% 105% 110% 108%
Separate Freezer 66% 69% 66% 79%
Color Television 96% 99% 99% 99%
Dishwasher 38% 60% 62% 50%
Clothes Dryer 83% 88% 89% 87%
Clothes Washer 89% 96% 97% 94%
Electric Range T7% 81% 82% 77%
Microwave Oven 94% 97% 96% 95%
Water Pump 59% 35% 20% 35%
* Refrigerator percentage combines manual defrost and frost-free amounts.

GDS Associates, Inc. Item 6 14
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Strategic Alternatives - Big Rivers through its Special Financial Planning
Committee is continuing to work with its constituents to reach a consensus on the resolution
of its financial difficulties. The issues associated with this process have not been factored
¢ into this forecast.

GDS Associates, Inc. Item 6 15
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4, PRS Database

The development of the forecast presented in this report was based upon review and
use of an extensive collection of data. This section identifies the data collected and used
throughout 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/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 4.1.

Table 4.1
Power Requirements Study Database
Class of Data Source Data Element Units Time Period
System REA Form 7 Number of Meters 1970 - 1996
Consumers by REA
Classification
Energy Sales by kWh 1970 - 1996
REA Classification
Revenue by REA 3 1970 - 1996
Classification
Purchases kWh 1970 - 1996
Power Cost S 1970 - 1996
Peak Demand NCP or CP 1970 - 1996
System Own Use kWh 1970 - 1996
Miles of Line : Miles 1970 - 1996
Price Bureau of Labor | Producer Price Index | Index 1948.01 - 1996.12
Statistics 1982=100,
Not Seasonally
Adjusted
Conisumer Price Index 1948.01 - 1996.12
Index 1982-1984
avg.=100,
Seasonally Adjusted
Personal Index 1959.1 - 1996.4
Consumption
Expenditures Index,
1992=100,
Seasonally Adjusted
Economic and Woods & Poole Total Personal Real § 1970 - 2016
Demographic Economics, Inc. Income (1,000,000)
Retail Sales Real § 1970 - 2016
(1,000,000)
Farm Earnings Real § 1970 - 2016
(1,000,000)
GDS Associates, Inc. Item 6 16
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Class of Data Source Data Element Units Time Period
Economic and Woods & Poole | Mining Eamings Real § 1970 - 2016
Demographic Economics, Inc. (1,000,000)
Service Earnings Real $ 1970 - 2016
(1,000,000)
Total Eamnings Real § 1970 - 2016
(1,000,000)
Total Population (x100) 1970 - 2016
Households (x100) 1970 - 2016
Total Employment (x100) 1970 -2016
NPA Data Total Personal Real § 1970,1980,1990,1993
Services, Inc. Income (millions) 1995,2000,2005,2015
2025
Earnings/Job Real $ 1970,1980,1990,1993
1995,2000,2005,2015
2025
Population (x1,000) 1970,1980,1990,1993
1995,2000,2005,2015
2025
Number of (x1,000) 1970,1980,1990,1993
Households 1995,2000,2005,2015
2025
Total Employment (x1,000) 1970,1980,1990,1993
' 1995,2000,2005,2015
2025
University of Total Population (actual/proj) | 1980,1990,1995,2000
Louisville 2010,2020
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 2008, 2010
Meteorological National Heating and Cooling | Base of 1970.01 - 1996.12
Oceanic and Degree Days 65°F
Atmospheric
Administration
Average High and Degrees F 1970.01 - 1996.12
Low Temperatures
Extreme High and Degrees F 1970.01 - 1996.12
Low Temperatures
GDS Associates, Inc. Item 6 17
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Weighting Factors - Economic and demographic data were collected for each
county in which the Big Rivers member systems provide electric service. Weighting factors
were developed to estimate member cooperative market share of county population, income,
and other economic indicators.

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. The
number of residential consumers recorded during the 1985 to 1991 period was employed.
These weighting factors represent Big Rivers market shares for each county served. The
number of residential consumers by county prior to 1985 was estimated by multiplying total
system consumers in each year prior to 1985 by the ratio of residential to total system
consumers computed for 1985. County weights were computed using the formula presented
in Equation 4.1.

CTYWGT;, = RCON; + HHOLD, 4.1
CTYWGT, = weight for county; in year,
RCON;, = number of residential consumers in county; in year,
HHOLD, = number of households in county; in year,

Using Jackson Purchase data for 1990 as an example, county weights are computed
in Table 4.2. Note that residential consumers actually identify a residential meter; as a
result, it is possible to show more consumers than households for a county. County weights
for the forecast horizon were based on trends established over the historical period.

Table 4.2
Development of County Weights
for 1990

Residential Number of County
County Consumers " Households Weight
Ballard 2,162 3,200 67.6%
Carlisle 399 ‘ 2,100 19.0%
Graves 1,712 13,400 12.8%
Livingston 4,572 3,600 100.0%
Marshall 3,534 10,800 32.7%
McCracken 8,731 25,700 34.0%

Weighted service area amounts for each economic and demographic variable
collected were computed using the computed county weights and the county level data. For
illustration purposes, Equation 4.2 presents the formula used to compute service area
population.

GDS Associates, Inc. Item 6
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TOTPOP, =

TOTPOP,
WGT;,

CTYPOP,

WGT,, * CTYPOP,, + WGT,, * CTYPOP,, +

WGT,, * CTYPOP,, + ... WGT, * CTYPOP,

4.2)

weighted member Cooperative population in year,
weight representing the ratio of residential consumers in county,,
year, to the total number of households in county;, year,

total population for county; year,

Using Jackson Purchase data again for 1990 as an example, Table 4.3 presents the

information utilized in computing weighted cooperative population.

Table 4.3
Development of Weighted Population
for 1990
County County Weighted

County Weight Population Population
Ballard 67.6% 7,900 5,340
Carlisle 19.0% 5,200 988
Graves 12.8% 33,700 4,314
Livingston 100.0% 9,100 9,100
Marshall 32.7% 27,300 8,927
McCracken 34.0% 63,000 21,420
Total 146,200 50,089

Historical Data Estimates - The historical values for population, total employment,
and total personal income used in the modeling process were collected from Woods & Poole
Econometrics, Inc. Per capita income was computed from personal income and population
values. Population is based on census data for 1970, 1980 and 1990 with all interim years
and years 1991-1994 based on estimates developed by the Department of Commerce,
Bureau of Economic Analysis (BEA). Employment and total personal income amounts for
1970 through 1994 are final estimated values based upon quarterly surveys conducted by
BEA. All data values for years 1995-2016 are projections.

GDS Associates, Inc.
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5. Economic Outlook

The information presented in this section summarizes the economic outlook
developed by independent sources. Discussion is drawn from information collected from
the Bureau of Economic Analysis (BEA), Woods & Poole Economics, Inc., NPA Data
Services, Inc., the University of Louisville, the Energy Information Administration (EIA),
and the Gas Research Institute (GRI).

Local Level - The economy of westem 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 (see Section 4). Table 5.1
presents historical growth rates for the key economic and demographic variables used in
developing the forecast.

Table 5.1
Economic Activity Summary
Average Compound Growth per Year

Per Capita

Area Period Population Employment Income
United States 1981-1986 0.9% 2.0% 2.0%
1986-1991 1.0% 1.7% 0.7%

1991-1996 1.0% 1.6% 1.6%

Kentucky 1981-1986 0.1% 1.1% 1.0%
1986-1991 0.1% 2.1% 1.6%

1991-1996 0.9% 2.3% 2.0%

Big Rivers 1981-1986 2.2% 2.2% 0.2%
Service Area 1986-1991 0.5% 2.2% 1.1%
1991-1996 1.9% 3.3% 1.9%

Source: Woods & Poole Economics, Inc.

A time series for natural gas prices at the state level has been developed. Both
residential and commercial natural gas prices were considered in the development of the
current forecast. The real price of natural gas in Kentucky has demonstrated a decline in
recent years. The outlook for prices in Kentucky is a leveling of prices in real dollars.
Historical and projected gas prices were collected from the Gas Research Institute and the
Energy Information Administration.

GDS Associates, Inc. Item 6
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National Level - Based on projections made by the WEFA Group, Data Resources,
Inc., EIA (Energy Information Administration, 1997 Energy Outlook, December 1996, page
6) and GRYI, real Gross Domestic Product is expected to increase at average compound rates
between 1.9% and 2.2% from 1995-2015. Recent outlooks show personal income growing
in real terms at 2.1%. Inflation, as measured by the personal consumption expenditures
index, is projected to increase at an average rate of 3.7% over the next fifteen years.
Projected long-term economic growth rates are presented in Table 5.2.

Table 5.2
Economic Outlook
Long-Term Projected Growth Rates

Real
Personal Gross
Income Employment Product  Population

United States

Bureau of Economic Analysis 1.7% 0.8% 1.7% 0.6%
Data Resources, Inc. na na 1.9% na
Energy Information Admin. 2.1% 1.6% 1.9% 1.0%
Gas Research Institute 2.0% na 2.0% na
NPA Data Services, Inc. 2.1% 1.2% na 0.9% .
Woods & Poole Economics 2.0% 1.0% na 0.8%
Kentucky
Bureau of Economic Analysis 1.9% 1.0% na 0.9%
NPA Data Services, Inc. 2.1% © 1.0% na 0.7%
Woods & Poole Economics 1.7% 0.9% na 0.5%
Big Rivers Service Area
NPA Data Services, Inc. 2.7% 1.5% na 1.2%
Woods & Poole Economics 2.3% 1.4% na 1.0%
University of Louisville na na na 0.7%

1. Data Resources, Inc., Energy Information Administration, Annual Energy Outlook, 1997, December 1996.

2. Bureau of Economic Analysis (BEA), U.S. Department of Commerce, Regional Projections to 2045,
Volume 1: States, July 1995

3. Energy Information Administration, Annual Energy Outlook, 1997, December 1996.

4.  Gas Research Institute, Baseline Projection Data Book, 1994 Edition.

5. Woods & Poole Economics, Inc., 1997 State Profile, Kentucky, January 1997. County level data has been
weighted using Cooperative market shares.

6. University of Louisville, College of Urban and Public Affairs, Population Studies Program, April 1997.
County level data has been weighted using Cooperative market shares.

7. NPA Data Services, Inc., Key Indicators of County Growth: 1970-2010, 1996 Edition. County level data
has been weighted using Cooperative market shares.

GDS Associates, Inc. _ Item 6 21
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6. Energy Efficiency and Demand-Side Management

Big Rivers and its four member cooperatives retained a consultant to perform a
demand-side management (DSM) strategic study to evaluate how DSM should be
undertaken by the five companies. The consultant evaluated each company, analyzing its
DSM planning and program efforts individually as well as with the five companies working
together in a coordinated centralized approach. The study was completed in May, 1995. The
coordinated centralized approach was recommended by the consultant as the least-cost
approach for implementing DSM at Big Rivers and its four distribution cooperative
members. It was decided that Big Rivers and the distribution cooperative members would
not act on the study until the long-range solution to Big Rivers' financial problems are
resolved. The marketing programs currently in progress will not be modified at this time as
a result of the DSM Strategic study.

GDS Associates, Inc. Item 6
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7.

Forecast Assumptions

The theoretical assumptions made in the 1995 PRS regarding model specification

and functional form remain basically the same for the 1997 forecast. Assumptions regarding
economic growth have been revised to reflect the most recent information available. Tables
7.1 - 7.11 have been updated to present the data and growth rates upon which this year's
forecast is based.

Base Case Forecast - Annual projections for each exogenous variable included in

the residential and C/I small models are presented in Tables 7.1 - 7.4. The base case forecast
is based upon the following assumptions regarding demographic and economic growth over
the forecast horizon.

Weighted population within the Big Rivers service area is projected to increase at
an average compound rate of 1.5% per year from 1996 to 2016. Growth rates are
based on long-term population growth projected by the University of Louisville,
Woods & Poole Economics, and population growth in 1995 and 1996.

Weighted real per capita income within the service area is projected to increase at
an average compound rate of 1.2% per year from 1996 to 2016. Weighted total
personal income is expected to increase at an average rate of 2.8% per year over the
same period. Projected total personal income amounts are based on projections
obtained from Woods & Poole Economics, Inc. Per capita income projections were
computed using total income and population amounts.

Weighted total employment within the service area is projected to increase at an
average compound rate of 1.6% per year from 1996 to 2016. Projections are based
upon forecasts obtained from Woods & Poole Economics, Inc.

The prices of real natural gas to residential and to commercial customers in the state
of Kentucky are expected to remain almost constant from 1996 until 2000. From

- 2000-2015, residential and commercial prices are projected to decrease at average

compound rates of 0.8% and 0.8% respectively per year. The projections of gas
price used in this forecast are based upon forecasts prepared by the Gas Research
Institute.

Heating and cooling degree days are assumed to remain constant at the thirty year
normal values calculated for the 1961 to 1990 period (cooling degree days equal
1376; heating degree days equal 4708). It is understood that weather conditions
will fluctuate throughout the forecast period; however, it is appropriate to generate
the base case projections on normal weather conditions.

Inflation, as measured by the Consumer Price Index (CPI, 1982-84=1), is assumed
to increase by an average compound rate of 3.7% per year from 1996 through 2016.
The Personal Consumption Expenditures (PCE, 1987=1), used to deflate personal
and per capita income, is assumed to increase by an average compound rate of 3.7%

GDS Associates, Inc. Item 6
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per year from 1996 through 2016. The Producer Price Index (PPI, 1982=1), used
to deflate wholesale power cost, is assumed to increase by an average compound
rate of 2.5% per year from 1996 through 2016.

= Real wholesale power cost, expressed in 1996 dollars, is expected to fluctuate
between 34.1 and 38.1 mills’kWh throughout the forecast period. Projections are
based on internal analysis conducted at Big Rivers Electric Corporation and
deflated using the Producer Price Index.

GDS Associates, Inc. Item 6
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Year
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

POP
36,860
37,320
37,800
38,570
39,230
40,090
40,940
41480
41,010

41380

41,600
41,830
42,330
43,230
44 380
45,580
46,300
46,995
47,699
48415
49,141
49,878
50,527
51,184
51,849
52,523
63,206
53,844
54,490
55,144
55,806
56476
57,097
57,725
58,360
59,002
59,651

POP
PCAP
EMP
INC
CDD
HDD
WHPC
RNGP
CNGP

Table 7.1

Model Input Data (Residential and C/I Small Models)
Meade County Rural Electric Cooperative Corporation

PCAP EMP INC CcoD HDD WHPC

10,510 9,830 387 1,726 5,095
11,184 9,920 417 1,389 4,548
11,290 9,930 428 1,349 4399
10,746 10410 414 1,664 4,640
11,925 10,590 468 1,365 4,622
11,598 10,810 465 1,445 4,785
11,707 11,130 479 1,576 4,386
11,814 11370 480 1623 4,290
11898 = 11260 488 1,500 4822
12,309 11,730 509 1,396 4,830
12,455 11,920 518 1,380 3,856
12649 12,120 529 1,757 4,253
13,112 12,290 555 1,240 4217
12,746 12,570 551 1613 4,652
12919 12,900 5§73 1.489 4,180
12,900 13,070 588 1,773 4314
13,059 13,280 605 1224 5,068
13,209 13453 621 1376 4,708
13,352 13,628 637 1,376 4,708
13,496 13,805 653 1,376 4,708
13,643 13.984 670 1,376 4,708
13,791 14,166 688 1376 4,708
13,954 14,308 705 1,376 4,708
14,119 14,451 723 1,376 4,708
14,286 14,585 41 1376 4,708
14,456 14,741 759 1,376 4,708
14,627 14,889 778 1376 4,708
14,800 15,023 797 1376 4,708
14,976 15,158 816 1376 4,708
15,153 15,294 836 1376 4,708
15,333 15432 856 1,376 4,708
15,515 15,571 876 1,376 4,708
15,699 15,695 896 1376 4,708
15,885 15,821 917 1376 4,708
16,074 15,947 938 1,376 4,708
16,265 16,075 960 1376 4,708
16,458 16,204 982 1376 4,708

Total population

Real Per capita income

Total employment

Real Total personal income (x1,000,000)

Cooling degree days

Heating degree days

Real wholesale power cost (1982 dollars)

Real price of residential natural gas ($/million BTU)
Real price of commercial natural gas ($/million BTU)

2868
33.39
35.06
3417
3291
32.99
32.58
3392
36.77
38.68
37.83
39.11
38.99
36.97
36.79
33.80
32.71
31.96
3123
30.51
29.81
29.12
29.15
29.18
29.21
29.24
2927
29.30
29.33
29.36
29.38
29.41
2944
2947
29.50
2953
29.56

RNGP
513
540
6.54

6.96
6.79
6.09
5.40
512
5.09
5.10
4.80
474
4.88
5.53
548
549
545
541
537
533
529
525
521
5.17
513
5.09
5.05
501
498
494
490
487
483
479
476
472

CNGP

5.26
642
7148
6.74
6.53
5.83
5.07
482
474
468
438
422
448
5.00
498
5.00
4.96
493
4.89
4.85
4.82
478
474
4.7
467
464
460
457
453
4.50
447
443
4.40
437
433
4.30
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Year
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

1890

1991
1992
1993
1994
1995
1996
1997
1898
1999
2000
2001
2002
2003

2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

POP
43,960
44,820
46,010
47,090
47,810
48,650
48,560
48,950
49,260
49,630
49,980
50,630
50,870
52,000
53,470
54,810
56,180
57,191
58,221
59,269
60,335
61422
62,343
63,278
64,227
65,191
66,168
67,029
67,900
68,783
69,677
70,583
71,500
72,430
73,371
74,325
75,291

o nno

L]

Table 7.2
Model Input Data (Residential and C/1 Smali Models)
Jackson Purchase Electric Cooperative Corporation

PCAP EMP INC CbD HDD WHPC
14,664 20,200 645 1,726 5,085 29.09
14917 20,160 669 1,389 4,548 31.23

14,610 19,850 672 1,349 4,399 37.89
14,111 20,290 665 1,664 4,640 37.59
15273 21,070 730 1365 4622 32.97
15,137 21,700 736 1,445 4,785 33.27
15465 22170 751 1576 4,386 33.03
15,571 22910 762 1,623 4,290 34.19
15,807 23,320 779 1,500 4,822 37.88
16,381 24250 813 1,396 4,830 39.32
16,702 25,160 835 1,380 3,856 38.27
16.726 25,190 847 1,757 4,253 39.85
17,337 25,840 882 1,240 4217 4022

17,487 27,010 908 1613 4,652 3723
18,024 28,340 964 1,489 4,180 3733
18,626 29,720 1,021 1,773 4314 39.20
18,885 30,730 1,061 1224 5,068 33.41

19,090 31406 1,082 1,376 4,708 32.64
19,296 32097 1123 1,376 4,708 31.89
19.505 32803 1,156 1,376 4,708 31.16
19715 33526 1,190 1,376 4,708 30.44
19,928 34262 1,224 1,376 4,708 3047
20,184 34913 1258 1376 4,708 30.50
20,442 35577 1,294 1376 4,708 30.53
20,704 36253 1,330 1376 4,708 30.56
20,969 36,941 1,367 1376 4,708 30.59
21,238 37643 1405 1,376 4,708 30.62
21,531 38283 1443 1,376 4,708 30.65
21,829 38934 1482 1376 4,708 30.68
22,130 39596 1,522 1376 4,708 30.72
22,436 40269 1,563 1376 4,708 30.75
22,746 40954 1605 1376 4,708 30.78
23,038 41609 1647 1376 4,708 30.81
23334 42275 1,690 1376 4,708 30.84
23,633 42,951 1,734 1,376 4,708 30.87
23,937 43638 1,779 1,376 4,708 30.90
24244 44336 1,825 1,376 4,708 30.93

Total population

Real Per capita income

Total employment

Real Total personal income (x1,000,000)

Cooling degree days

Heating degree days

Real wholesale power cost (1982 dollars)

Real price of residential natural gas ($/million BTU)
Real price of commercial natural gas ($/million BTU)

RNGP
5.13
5.40
6.54
7.38
6.96
6.79
6.09
5.40
512

5.10
4.80
474
4.88
553
548
549
545
5.41
5.37
533
529
525
5.21
517
5.13
5.09
5.05
5.01
498
494
4.90
4.87
483
4.79
4.76
472

CNGP
494
526
6.42
7.18
6.74
6.53
583
5.07
482
4.74
468
438
422
448
500
498
5.00
4.96
493
489
4.85
4.82
478
474
am
467
464
460
457
453
4.50
447
443
4.40
437
433
4.30
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Table 7.3

Model Input Data (Residential and C/I Small Models)

Green River Electric Cooperative

Year POP PCAP EMP INC CDD HDD WHPC RNGP CNGP
1980 53,180 14,664 25,500 780 1,726 5,095 28.26 513 494
1981 §5,140 15,053 26,070 830 1,389 4,548 3204 5.40 5.26
1982 57,680 14,757 26,380 851 1,349 4399 34N 6.54 6.42
1983 60,070 14,155 27,580 850 1,664 4,640 3328 7.38 7.18
1984 61,950 15208 28,680 942 1,365 4,622 31.97 6.96 6.74
1985 63,690 14,954 29,630 952 1.445 4,785 3254 6.79 6.53
1986 63,830 15,016 30,050 958 1,576 4,386 32.34 6.09 5.83
1987 64,150 14,958 30,830 960 1623 4,290 32.81 540 5.07
1988 64,110 15,101 31,280 968 1,500 4,822 37.31 512 4.82
1989 64,160 15,650 32,030 1,004 1,396 4,830 3925 5.09 474
1990 64,930 15,819 33,040 1,027 1,380 3,856 38.51 5.10 468
1991 65,500 15,740 33,330 1,031 1,757 4253 39.95 480 438
1992 66,280 16,093 33,710 1,067 1,240 4217 40.13 474 422
1993 67,750 16,058 35,300 1,088 1613 4,652 37.99 4.88 448
1994 69.420 16,556 37,110 1,149 1,489 4,180 3766 5.53 5.00
1995 70,980 16,883 38,420 1,198 1,773 4314 35.04 548 488
1996 72400 17,102 39340 1,238 1224 5,068 33.54 5.49 5.00
1997 73,848 17,301 40,127 1278 1376 4,708 32.77 545 496
1998 75325 17.504 40,929 1318 1376 4,708 3202 541 493
1999 76,831 17,710 41,748 1,361 1376 4,708 31.28 §.37 489
2000 78,368 17,818 42,583 1,404 1376 4708 30.56 5§33 485
2001 79,935 18,129 43,435 1,449 1376 4,708 29.86 5.29 482
2002 81,374 18,343 44216 1,493 1,376 4,708 29.39 525 4.78
2003 82,839 18,559 45,012 1,537 1376 4,708 2992 521 474
2004 84,330 18,778 45822 1,584 1376 4,708 29.95 517 4.7
2005 85,848 18,999 46,647 1,631 1,376 4,708 29.98 5.13 467
2006 87,393 19,223 47487 1,680 1,376 4,708 30.01 5.09 464
2007 88,792 19,450 48,247 1,727 1,376 4,708 30.04 5.05 460
2008 90,212 19,680 49,019 1,775 1,376 4,708 30.07 501 457
2009 91,656 18,912 49,803 1,825 1,376 4,708 30.10 4.98 453
2010 93,122 20,148 50,600 1,876 1,376 4,708 30.13 494 4.50
2011 94612 20,386 51,409 1,929 1,376 4,708 30.16 490 447
2012 95,937 20,627 52,129 1,979 1,376 4,708 3019 487 443
2013 97,280 20,871 52,859 2,030 1,376 4,708 3022 483 440
2014 98,642 21,118 53599 2,083 1376 4,708 3025 479 4.37
2015 100,023 21368 54349 2137 1376 4,708 30.28 476 433
2016 101,423 21,621 55110 2,193 1,376 4,708 3031 472 430

POP = Total population

PCAP = Real Per capita income

EMP = Total employment

INC = Real Total personal income (x1,000,000)

CDD = Cooling degree days

HDD = Heating degree days

WHPC = Real wholesale power cost (1982 dollars)

RNGP = Real price of residential natural gas ($/million BTU)

CNGP = Real price of commercial natural gas ($/million BTU)
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Table 7.4
Model Input Data (Residential and C/I Small Models)
Henderson Union Electric Cooperative Corp.
[
Year POP PCAP EMP INC CDD HDD WHPC RNGP CNGP
1980 37,220 15,006 16,340 558 1,726 5,095 35.24 5.13 494
1981 38,190 15,269 16,610 583 1,389 4,548 3499 5.40 526
1982 39410 15,131 16,830 596 1,349 4,399 29.73 6.54 6.42
1983 40,530 13,685 17,180 555 1,664 4,640 28.69 7.38 7.18
1984 41410 15250 18,050 631 1,365 4,622 26.99 6.96 6.74
® 1985 42350 14913 18,270 632 1,445 4,785 2767 6.79 6.53
1986 42,390 14,937 17,810 633 1,576 4,386 27.04 6.09 5.83
1987 42610 14,760 18210 629 1,623 4,290 28.03 5.40 5.07
1988 42,710 14,968 19,170 639 1,500 4,822 30.55 512 4.82
1989 42,520 15,401 19,550 655 1,396 4,830 3217 5.09 474
1990 42,690 15436 19,900 659 1,380 3,856 31.02 5.10 . 468
1991 43,130 15,237 19,940 657 1,757 4,253 32.53 4.80 4.38
@ 1992 43,520 15,792 20,380 687 1,240 4217 32.39 474 422
- 1993 44,130 15,684 20,880 692 1,613 4,652 3154 4.88 448
1994 44,990 16,331 22,240 735 1,489 4,180 31.34 5§53 5.00
1985 45,550 16,824 227770 766 1,773 4314 2545 548 498
1996 45910 17,068 23,070 784 1.224 5,068 23.54 549 5.00
1997 46,507 17,313 23383 805 1,376 4,708 23.00 545 4.96
1998 47111 17,552 23,720 827 1,376 4,708 2247 541 493
® 1999 47,724 17,795 24,053 849 1376 4,708 21.95 537 489
2000 48,344 18,041 24,389 872 1,376 4,708 2145 633 485
2001 48,973 18,290 24,731 896 1,376 4,708 20.95 5.29 482
2002 49,560 18,525 25,062 918 1,376 4,708 2097 5.25 478
2003 50,155 18,763 25378 941 1,376 4,708 20.99 521 474
2004 50,757 19,004 25,708 965 1,376 4,708 21.02 5.17 47
2005 51,366 19,248 26,042 989 1,376 4,708 21.04 513 467
2006 51,982 19,495 26,381 1,013 1,376 4,708 21.06 509 464
® 2007 52,554 19,727 26,697 1,037 1,376 4,708 21.08 5.05 460
2008 63,132 19,961 27,018 1,061 1,376 4,708 21.10 5.01 457
2009 §3,717 20,198 27,342 1,085 1,376 4,708 2112 498 453
2010 54,308 20438 27670 1,110 1,376 4,708 2114 494 4.50
2011 54 905 20,680 28,002 1,135 1376 4,708 21.16 490 447
2012 55,509 20,885 28,338 1,159 1376 4,708 21.18 487 443
2013 56,120 21,091 28,678 1,184 1,376 4,708 2121 4.83 440
o 2014 56,737 21,300 29,022 1,208 1,376 4,708 21.23 479 4.37
2015 57,361 21,511 29,370 1234 1,376 4,708 2125 476 433 |
2016 57,992 21,723 29723 1260 1,376 4,708 21.27 472 430 |
|
|
o POP = Total population
PCAP = Real Per capita income
EMP = Total employment
INC = Real Total personal income (x1,000,000)
CDD = Cooling degree days
HDD = Heating degree days
WHPC = Real wholesale power cost (1982 dollars)
® RNGP = Real price of residential natural gas ($/million BTU)
CNGP = Real price of commercial natural gas ($/million 3TU)
® GDS Associates, Inc. Item 6 28
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Table 7.5
Alternative Forecast Scenarios for Population
(Average Annual Percent Growth)

5-Yr 10-Yr
Years Hist Hist UofL NPA W&P BEA
1995-2000 1.9% 1.2% 0.9% 1.4% 1.0% 0.6%
2000-2005 1.9% 1.2% 0.7% 1.1% 1.0% 0.6%
2005-2010 1.9% 1.2% 0.7% 1.1% 1.0% 0.6%
2010-2015 1.9% 1.2% 0.6% 1.1% 1.0% 0.7%

1. 5-YrHist= average compound growth per year for the 1991-1996 period.

2. 10-YrHist=  average compound growth per year for the 1986-1996 period.

3. UofL= University of Louisville, College of Urban and Public Affairs, Population Studies
Program, 1996 Edition. County level data has been weighted using Cooperative market
shares.

4. NPA= NPA Data Services, Inc., Key Indicators of County Growth: 1970-2025, 1996 Edition.
County level data has been weighted using Cooperative market shares.

5. W&P= Woods & Poole Economics, Inc., 1997 State Profile, Kentucky, May 1996. County level
data has been weighted using Cooperative market shares.

6. BEA= U.S. Department of Commerce, Bureau of Economic Analysis, Regional Projections to

2045, Volume 1: States, July 1995.
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Table 7.6

Alternative Forecast Scenarios for Real Total Personal Income

(Average Annual Percent Growth)

5-Yr 10-Yr
Years Hist Hist NPA W&P BEA
1995-2000 3.8% 2.7% 3.1% 2.5% 1.8%
2000-2005 3.8% 2.7% 2.6% 22% 1.8%
2005-2010 3.8% 2.7% 2.5% 2.2% 1.7%
2010-2015 3.8% 2.7% 2.5% 2.1% 1.6%
1. 5-YrHist= average compound growth per year for the 1991-1996 period.
2. 10-YrHist=  average compound growth per year for the 1986-1996 period.
3. NPA= NPA Data Services, Inc., Key Indicators of County Growth: 1970-2025, 1996 Edition.
County level data has been weighted using Cooperative market shares.
4. W&P= Woods & Poole Economics, Inc., 1997 State Profile, Kentucky, December 1996. County
level data has been weighted using Cooperative market shares.
5. BEA= U.S. Department of Commerce, Bureau of Economic Analysis, Regional Projections to

2045, Volume 1: States, July 1995.
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Table 7.7
Alternative Forecast Scenarios for Employment
(Average Annual Percent Growth)

5-Yr 10-Yr
Years Hist Hist NPA W&P BEA
1995-2000 3.3% 2.7% 1.8% 1.6% 1.0%
2000-2005 3.3% 2.7% 1.5% 1.5% 0.9%
2005-2010 3.3% 2.7% 1.2% 1.4% 0.7%
2010-2015 3.3% 2.7% 1.2% 1.3% 0.5%
1. 5-YrHist= average compound growth per year for the 1991-1996 period.
2. 10-YrHist=  average compound growth per year for the 1986-1996 period.
3. NPA= NPA Data Services, Inc., Key Indicators of County Growth: 1970-2025, 1996 Edition.
County level data has been weighted using Cooperative market shares.
4. W&P= Woods & Poole Economics, Inc., 1997 State Profile, Kentucky, December 1996. County
level data has been weighted using Cooperative market shares.
5. BEA= U.S. Department of Commerce, Bureau of Economic Analysis, Regional Projections to

2045, Volume 1: States, July 1995.
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Table 7.8

Alternative Forecast Scenarios for Real Per Capita Income (PCAP)

(Average Annual Percent Growth)

5-Yr 10-Yr
Years Hist Hist NPA W&P BEA
1995-2000 1.9% 1.5% 1.7% 1.5% 1.1%
2000-2005 1.9% 1.5% 1.5% 1.2% 1.2%
2005-2010 1.9% 1.5% 1.4% 1.2% 1.0%
2010-2015 1.9% 1.5% 1.4% 1.1% 0.9%
1. S5-YrHist= average compound growth per year for the 1991-1996 period.
2. 10-YrHist=  average compound growth per year for the 1986-1996 period.
3. NPA= NPA Data Services, Inc., Key Indicators of County Growth: 1970-2025, 1996 Edition.
County level data has been weighted using Cooperative market shares.
4. W&P= Woods & Poole Economics, Inc., 1997 State Profile, Kentucky, December 1996. County
level data has been weighted using Cooperative market shares.
5. BEA= U.S. Department of Commerce, Bureau of Economic Analysis, Regional Projections to
2045, Volume 1: States, July 1995.
GDS Associates, Inc. Item 6 32
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Table 7.9
Alternative Forecast Scenarios for Residential Natural Gas Price
(Average Annual Percent Growth)

5-Yr 10-Yr
Years Hist Hist EIA GRI

1995-2000 2.7% -1.0% -1.3% 0.2%

2000-2005 2.7% -1.0% -0.5% -1.1%

2005-2010 2.7% -1.0% -0.8% -1.1%

2010-2015 2.7% -1.0% -0.3% -1.0%
1. 5-YrHist= average compound growth per year for the 1991-1996 period.
2. 10-YrHist= average compound growth per year for the 1986-1996 period.
3. ElA= Department of Energy, Energy Information Administration, Annual Energy Outlook,

1997.

4. GRI= Gas Research Institute, Baseline Projection Data Book, GRI Baseline Projections of

U.S. Energy Supply and Demand to 2015, 1996 Edition, Volume 1.
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Table 7.10
Alternative Forecast Scenarios for Commercial Natural Gas Price
(Average Annual Percent Growth)

5-Yr 10-Yr
Years Hist Hist EIA GRI

1995-2000 2.7% -1.5% -1.1% -0.3%

2000-2005 2.7% -1.5% -0.2% -1.1%

2005-2010 2.7% -1.5% -0.6% -1.1%

2010-2015 2.7% -1.5% -0.1% -1.1%
1. 5-YrHist= average compound growth per year for the 1991-1996 period.
2. 10-YrHist=  average compound growth per year for the 1986-1996 period.
3. ElIA= Department of Energy, Energy Information Administration, Annual Energy Outlook,

1997.

4. GRI= Gas Research Institute, Baseline Projection Data Book, GRI Baseline Projections of

U.S. Energy Supply and Demand to 2015, 1996 Edition, Volume 1.
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Table 7.11
Real Wholesale Power Cost Projections

1992 PRS
1989 PRS 1991 UDS Revised 1993 UDS 1995 PRS 1997 PRS
Year Power Cost Power Cost Power Cost PowerCost PowerCost Power Cost

1989 1990 1991 1992 1994 1996

Dollars Dollars Dollars Dollars Dollars Dollars
1990 4115 . 4L76
1991 43.94 41.58 . 4455 o
1992 43.45 41.55 4145 74395
1993 43.28 41.13 41.70 42.82 42.58
1994 4335 39.65 41.74 41.98 4323
1995 43.43 39.86 40.64 42.89 43.55 41.85
1996  42.80 39.16 40.24 41.70 42.04 39.80
1997  42.50 39.31 38.51 41.15 41.99 38.14
1998  42.93 39.69 38.94 40.70 42.60 34.72
1999  43.03 39.99 39.18 39.91 42.72 34.05
2000  43.09 40.24 39.41 39.93 4336 34.05
2001 43.16 40.41 39.62 40.14 4332 35.48
2002 4325 40.51 39.76 40.40 43.40 35.51
2003 42.54 4036 39.73 © 40.24 42.89 35.54
2004  42.17 40.18 39.86 40.25 4293 35.56
2005  41.83 40.00 39.26 39.00 4126 35.59
2006  41.89 40.05 39.29 39.07 4134 35.61
2007 39.16 41.36 35.64
2008 41.44 35.67
2009 4152 35.70
2010 35.73
2011 35.75
2012 35.78
2013 35.80
2014 35.83
2015 35.85
2016 35.87

" Actual

Power cost amounts reflect member's costs in mills/kWh, excluding the smelters, and, after 2000, the market
priced other industrial sales.
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®
Table 7.12
Economic Outlook Summary
® Base Case and Range Forecasts
Low Range Base Case High Range
‘ Population 0.4% 1.5% 2.6%
) Employment 0.0% 1.6% 3.3%
1 Total Personal Income 0.3% 2.8% 5.9%
; ' Wholesale Power Cost -2.5% -0.5% 1.5%
|
\
K
o
®
°
®
®
o GDS Associates, Inc. [tem 6 36
Page 45 of 188




Big Rivers Electric Corporation
1997 Power Requirements Study

Range Forecast - This study contains a 90% bandwidth forecast that addresses
future uncertainty. The upper band represents projections based upon a more optimistic
view of the economy than that of the base case and incorporates extreme weather conditions.
The lower band represents projections based upon a more pessimistic view of the economy
than that of the base case and incorporates mild weather conditions.

The assumptions made for the bandwidth forecast regarding the model input
variables identified above were formulated individually for each member system.
Probability distributions were developed for each model input variable. Section 11, Range
Forecasts, provides a description of how the high and low range forecasts were developed.
In developing the probability distributions, historical data for the most recent ten years was
used to estimate the standard deviation for each input variable. The statistics for each
member system are presented in the member system 1997 PRS reports.

GDS Associates, Inc. Item 6
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8. Short-Term Forecast

A short-term forecast of system requirements was developed to provide input into
the annual operating budget. The forecast includes projections of total system energy sales
to the member systems, total system consumers, and CP demand. Projections have been
prepared on a monthly basis for years 1997-2000. The short-term forecast for these years
is presented in tabular form in Section 1 of the Appendix.

An econometric model was developed to project rural system energy requirements.
Monthly projections for all non-rural requirements were developed individually by member
system management and added to the model projections. The rural system energy model
is expressed in linear form and specifies a relationship between net monthly sales, total
system consumers, cooling degree days, and heating degree days. Binary variables are
included for the months of July, August and September to differentiate these months from
other months. The sample upon which the model was estimated includes months 1992.01
through 1996.12, a period which growth over the next three years is expected to track. The
model is presented as equation 8.1.

RMWH,, = -124,170 + 2.4188(TOTCON,,) + 146.002(CDD,,) @é.n

+ 68.324(HDD,,) + 11,077(M7) + 12,672(M8) + 3,160(M9)

RMWH,, = rural system energy sales (MWh) in month,, year,
TOTCON,, = total system consumers in month,,, year,

CDD,, = cooling degree days in month,, year,

HDD,, = heating degree days in month,,, year,

M7 = binary variable equal to 1 in month 7, 0 otherwise
M8 = binary variable equal to 1 in month 8, 0 otherwise
M9 = binary variable equal to 1 in month 9, 0 otherwise

Changes in the explanatory variables account for over 96% of the variation in net
monthly sales. With the exception of one dummy variable, M9, all coefficients are
significant at the 95% confidence level. The Durbin-Watson statistic indicates that there
is no evidence of first-order autocorrelation. The standard error of regression, expressed as
a percentage of the mean value of RMWH is 3.4%.

Projections of total system consumers for the 1997-2000 period are based upon the
long-term forecast of consumers by customer classification. The procedures used to project
long-term number of consumers by class are discussed in Section 9. The projections of total
system consumers for years 1997-2000 were broken down by month based on monthly
percentages computed using historical data for 1996.

Projections of short-term CP demand are separated into two components: rural
system CP and non-rural CP. An econometric model was developed to project rural system
CP, while non-rural CP projections were developed by cooperative management. The rural
system CP demand model specifies a relationship between monthly CP demand, total
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system consumers, minimum temperature during the winter months, cooling degree days,
and heating degree days. For this particular analysis the winter period includes all months
from October through May. The model is presented as equation 8.2.

RCP,, = -211,841 + 5.413(TOTCON,,) - 1,530.343(WINMIN,,) 8.2)

+220.640(CDD,,) + 71.864(HDD,,)

RCP,, = rural coincident peak demand in month,, year,
TOTCON,, = total system consumers in month,,, year,
WINMIN,, =minimum temperature in month,, year,
CDD,, = cooling degree days in month,,, year,

HDD,, = heating degree days in month,,, year,

Changes in the explanatory variables account for over 89% of the variation in net
monthly peak demand. All coefficients are significant at the 99% confidence level. The
Durbin-Watson statistic indicates that there is no evidence of first-order autocorrelation.
The standard error of regression, expressed as a percentage of the mean value of the
dependent variable RCP, is 5.8%.

GDS Associates, Inc. [tem 6
Page 48 of 188

39




Big Kivers Llectric Corporation
1997 Power Requirements Study

Table 8.1
Comparison of Short-Term and Long-Term Forecasts

Short-Term Long-Term
1997 Forecast Forecast Difference
Native Sales (MWh) 8,572,245 8,582,736 0.1%
Rural CP Demand (kW) 415,485 423,583 1.9%
CP Demand (kW) 1,317,434 1,339,422 1.7%
1998 |
Native Sales (MWh) 9,427,654 9,430,154 0.0%
Rural CP Demand (kW) 426,694 434,485 1.8%
CP Demand (kW) 1,361,508 1,383,124 1.6%
1999
Native Sales (MWh) 9,630,503 9,625,335 -0.1%
Rural CP Demand (kW) 438,142 445,727 1.7%
CP Demand (kW) 1,376,121 1,397,316 1.5%
2000
Native Sales (MWh) 9,725,974 9,713,985 -0.1%
Rural CP Demand (kW) 449,823 - 457,409 1.7%
CP Demand (kW) 1,391,717 1,412,698 1.5%

Note: CP demand values include transmission losses of 2% and exclude off-system firm demand

Short-Term/Long-Term Forecast Reconciliation - The short- and long-term
forecasts were produced using different model specifications; therefore, results from both
analyses must be reconciled between the short- and long-term horizons. For the official
forecast, the short-term forecast results were used for 1997-1999. The short- and long-term
results were averaged for 2000, and the long-term results were used for 2001-2016.
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9. Long-Term Forecast

This section of the report presents the forecasting models developed for each of the
® member cooperatives, which provided the basis for development of the Big Rivers forecast.
Projections of base case total system energy requirements were developed using a "bottom-
up" approach, in which projections of consumers and energy requirements were developed
by customer classification and then aggregated to generate a total system forecast. Total
system energy requirements are projected to increase at an average compound rate of 1.8%
o per year. The long-term base case forecast is presented in Section 2 of the Appendix. The
bandwidth forecasts are presented in Sections 3 and 4 of the Appendix. Four individual
scenario forecasts, based upon specific combinations of weather and economic conditions,
are presented in Section 6 of the Appendix.

Econometric models were developed to analyze historical growth and to make
o projections of residential requirements and C/I small requirements. The modeling process
consisted of updating the models specified in the 1995 PRS. Several revisions were made
to the models before estimating the coefficients for each regression equation. Informed
judgement was used to project C/I large requirements. Linear trends were used to project
energy sales for all other classifications and system own use. Summer and winter peak
® demand projections are based upon equations incorporating energy requirements and load
factor. This section presents the models developed and judgements made during the
forecasting process.

Model Sampling Periods - The sample periods used for estimating the forecasting

models were based on two criteria: (i) selection of a historical period that the forecast

| horizon is expected to best track, and (ii) use of a sufficient number of observations to

provide reliable coefficients. The sampling periods include observations from 1970-1996

for the residential and C/I small consumer models, 1986-1996 for the residential energy

model, and 1976-1996 for the C/I small energy model. Regarding the residential class, it

is assumed that average consumption per customer will continue to increase at rates lower

Y than those prior to 1986; therefore, the 1986-1996 sample period best fits the two criteria
identified above.

Residential Model - The residential model consists of three sub-models: (i) a
consumer model, (ii) an average monthly usage per consumer model, and (iii) a real average
price model. Projections for all three of these components were developed using the model;

® projections of total residential energy sales were computed from the consumer and average
monthly usage forecasts. A summary of the model coefficients, associated t-statistics, R?
value, and the standard error of regression for each equation is presented in Table 9.1 at the
end of this section.

PY The residential energy model is a pooled cross-sectional model and includes data
for all four member system cooperatives of Big Rivers Electric Corporation. The pooled
model was utilized, rather than an individual cooperative model, in order to increase the
number of observations upon which the coefficients were estimated. Review of average
usage values for each of the four Big Rivers systems indicates consistent change from year
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Qe
to year. Use of data for all four systems adds stability to the estimated coefficients. The
coefficients are the same for each system; therefore, it is assumed that all of the explanatory
variables affect each of the four systems similarly. The model includes indicator variables
) to differentiate the four systems.

Residential Consumers - It is assumed that population growth within and around
the Big Rivers service area creates a pool of potential residential consumers. As population
increases over the long run, some percentage of new residents will become cooperative
members. This percentage, or market share, increases or decreases from year to year

® depending on which areas population growth occurs. The market share increases when the
majority of population growth occurs within the rural areas. On the other hand, the market
share decreases when the majority of population growth occurs in the metropolitan and
urban areas, or those areas served by municipalities or public utility companies. Market
share data was developed and used to weight county population data (see Section 4, PRS
® Database).

Economic conditions affect residential consumer growth. Real per capita income
impacts the household formation rate. As income increases, household formations will
increase; thus, the number of consumers increase. Low interest rates stimulate growth in
housing starts. Increases in employment opportunities indicate a growing economy and
population shifts into that particular area.

between number of consumers and total population. The time period upon which the

coefficients are estimated includes years 1971 through 1996. The residential consumer

o forecasting models are presented as Equations 9.1 - 9.4. The regression output is provided
; in Section 5 of the Appendix.

The consumer models are expressed in log-linear form and specify a relationship

Meade County In RCON, = -7.4639 + 1.6172(In TOTPOP)) .1

] Jackson Purchase In RCON, =-3.7215 + 1.2550(In TOTPOP)) 9.2)

: Green River: In RCON, =-2.3655 + 1.1149(In TOTPOP,) 9.3)

2 Henderson Union: ‘In RCON, = -3.4974 + 1.2285(In TOTPOP,) 9.4)
RCON, = average number of residential consumers in year,

TOTPOP, = total service area population in year,

L 3 Review of the member system models shows that changes in population account for
at least 96% of the annual change in number of customers. The standard error of regression
for each model indicates that the models estimate actual historical consumer amounts with
a high degree of accuracy. The population coefficient for each model is statistically
significant at the 99% confidence level. The Durbin-Watson statistics indicate first degree

® autocorrelation in the model residuals; however, the linear relationship between the number
of residential consumers and population is extremely high, and the projections are
reasonable.
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Average Residential Usage - Analysis of residential energy sales was conducted

on an annual basis using average monthly usage per consumer values. Several assumptions
were made regarding development of the residential average usage model:

Increased operating efficiencies of major electrical appliances will have more of a
negative impact on energy usage in future years as the number of high efficient
appliance stock increases.

While the saturation levels of electric heating and air conditioning systems have
increased over time, the rate of increase decreases as a maximum saturation level
is approached. Average usage levels out as maximum saturation is approached.

Increases in the price of electricity have a negative impact on electricity use;
increases in the price of electricity substitutes have a positive impact on usage.

Recessionary economic conditions at the national level during the late 1970s and
early 1980s and the depressed economic conditions at the local level during the
early 1990s had a negative impact on energy usage levels. Conservation measures
have increased as a result of recessionary economic conditions.

Over the historical period, increases in the ownership of electrical appliances,
coupled with increases in the number of all-electric consumers (electric heating,
cooling, and water heating), have been the primary factor causing long-term
increases in average usage levels. In the forecast period, it is assumed that usage
will continue to increase due primarily to the higher usage levels of new customers
relative to the class average; however, future growth in usage is expected to be low
and similar to recent years.

Weather conditions impact energy usage on an annual basis. Extreme weather
conditions have a positive impact on usage levels.

Real income measures consumer ability to purchase electric goods and services.
Growth in disposable income has a positive impact on energy use; however, it is
assumed that the relationship between income and energy use is not constant. As
income increases, usage levels tend to level at very high income levels.

The desired specification for the average usage model would quantify the

relationship among kWh usage, real per capita income for the service area, the real price of
electricity, the real price of electricity substitutes, heating and cooling degree days, and
electric heating and cooling system saturation levels. Income is an indicator of economic
conditions and measures consumer purchasing power. Price of electricity captures the
effects of consumer conservation and is used to compute price elasticity of demand for
i e electricity. Price of electricity substitutes measures the demand for electricity and for
| electricity substitutes. Heating and cooling degree days account for changes in kWh usage
due to fluctuations in weather conditions. Preferably, heating and cooling degree days

\ would be weighted by appliance saturation levels to more accurately account for weather
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impacts over time (i.e., the impact of 2,000 heating degree days in 1990 would be greater
than that of 2,000 heating degree days in 1970 because there were more electric heating
systems in use in 1990).

The average usage per consumer model is specified in log-linear form and
quantifies a relationship between energy use, real per capita income, real price of electricity
(mills/kWh), cooling degree days, heating degree days, and average usage from the prior
year. While end-use survey information is available for three recent years, saturation time
series have not been developed. Two stage least squares techniques were used to estimate
the usage and price equations. Both variables, average usage and average price, are
considered endogenous as each impacts the other within the marketplace. In order to model
the causal relationship between average use and price, the two equations were solved
simultaneously.

The residential average usage model is presented as Equation 9.5. With the
exception of price, all variables are significant at the 99% confidence level. Changes in the
explanatory variables account for over 98% of the variation in annual average use. The
standard error of regression is 1.8%, indicating that the model estimates historical usage
levels with a high degree of accuracy. The model residuals, plotted over time, appear
random. The regression output is presented in Section 5 of the Appendix.

In RUSE, =-1.6014 + 0.2918(In PCAP)) - 0.0749(In RRP)) (9.5)
+0.1915(In CDD) + 0.3063(In HDD,) + 0.2875(In RUSE, )

+0.1220(D20) + 0.1409(D33) + 6.0951(D55)

RUSE, = average residential use (kWh/cons./mo.) in year,
PCAP, = real per capita income for the service area in year,
RRP, = real price of electricity (mills/’kWh) in year,
CDD, =cooling degree days (Evansville, Indiana) in year,
HDD, = heating degree days (Evansville, Indiana) in year,
D20 = binary variable =1 for Jackson Purchase, 0 otherwise
D33 = binary variable =1 for Green River, 0 otherwise

D55 = binary variable =1 for Henderson Union, 0 otherwise

Average Residential Price - The model developed to project average price is
expressed in log-linear form and specifies a relationship between price, average residential
usage and real wholesale power cost. The model, presented as Equation 9.6, was estimated
using two stage least squares and was solved simultaneously with Equation 9.5 in projecting
both price and average usage amounts.

In RRP, =7.4423 - 0.7503(In RUSE,) + 0.4195(In RWHPC)+ 0.2392(D33) (9.6)

+0.2671(D20) +0.2392(D33) + 0.2884(Ds5)
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RRP, = rea} average residential price in year,

RUSE, = average residential usage in year,

RWHPC, =real wholesale power cost in year,

D20 = binary variable =] for Jackson Purchase, 0 otherwise
D33 = binary variable =1 for Green River, 0 otherwise

D55 = binary variable =1 for Henderson Union, 0 otherwise

Commercial/Industrial (C/I Small) Model - Like the residential model, the C/1
small model contains three sub-models: (i) a consumer model, (ii) a total energy sales
model, and (iii) a price model. A pooled cross-sectional energy model was developed in
order to maximize the number of observations used to estimate the model coefficients. A
summary of the model coefficients, associated t-statistics, R? value, and standard error of
regression, expressed as a percentage, for each equation is presented in Table 9.2 at the end
of this section.

C/1 Small Consumers - It is assumed that growth in customers for this class is tied
predominately to employment growth within the service area. The models developed to
project the number of C/I small consumers are expressed in log-linear form and specify a
relationship between consumers and employment. Data for the 1971-1996 period was used
in estimating the model coefficients.

The C/I small consumer forecasting models are presented as Equations 9.7 - 9.10.
The regression output is provided in Section 5 of the Appendix.

Meade County In SCON, =-4.4511 + 1.2424(In TOTEMP) .7)

Jackson Purchase In SCON, =-5.5232 + 1.2755(In TOTEMP) 9.8)

Green River: In SCON, = -7.0836 + 1.4632(In TOTEMP) 9.9)

Henderson Union: In SCON, =-5.6756 + 1.2877(In TOTEMP) (9.10)
SCON, = average number of C/I small consumers in year,

TOTEMP, = service area employment in year,

The models account for over 90% of the annual change in number of customers.
The standard error of regression ranges from 3.1% to 9.3%. The coefficient for each
parameter in all four models are statistically significant at the 99% confidence level.

C/I Small Epergy Sales - The analysis of C/I small energy sales and development
of the forecasting model was based on the following conclusions and assumptions:

®  The commercial class consists of a heterogeneous group of accounts. Factors
which significantly influence kWh sales for one type of account may have no
impact on other accounts.

= The impact of weather conditions on kWh sales for the commercial
classification is considerably less than that on sales for the residential
classification.
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= Economic conditions impact commercial growth and energy sales; however, the
impacts vary depending upon the type of account.

» Increases in the price of electricity have a negative impact on electricity use;
increases in the price of electricity substitutes have a positive impact on
electricity use.

Two C/I small energy sales models were developed, one (Equation 9.11) to project
sales for Jackson Purchase, and Green River, and a second (Equation 9.12) to project sales
for Meade County and Henderson Union. Both equations are pooled, cross sectional
models, are specified in log-linear form, and quantify a relationship between energy sales,
price of electricity, weighted cooling degree days, weighted heating degree days, and sales
from the prior year. Degree days are weighted by total income. The first model was
estimated using data for all four systems, while the second model was estimated using data
for Meade County and Henderson Union. Equation 9.11 projects Meade County and
Henderson Union class sales unreasonably high; therefore, Equation 9.12 was developed.
Two stage least squares techniques were used in estimating the energy sales and price
equations. Like the residential model, energy sales and average price are considered
endogenous as each impacts the other within the marketplace; as a result, the two equations
were solved simultaneously.

The C/1 small energy sales model are presented as Equations 9.11 and 9.12.
Changes in the explanatory variables account for over 98% and 90% of the variation in
annual energy sales in the respective models. The standard errors of regression are 6.7%
and 4.8% respectively, which are very reasonable when considering the heterogeneity of the
C/1 small class. The residuals indicate that there is no evidence of first-order autocorrelation
in either model. The regression output is presented in Section 5 of the Appendix.

In SCMWH, = -1.2149 - 0.0473(In RCP) + 0.1176(In COOL) .11
+0.1137(In HEAT) + 0.8312(In SCMWH,,,) -0.0092(D20)

- 0.0087(D33) - 0.0488(D55) + 0.3940(D5575)

In SCMWH, = 0.0628 - 0.0788(In RCP)) + 0.2455(In COOL) 9.12)

+0.3095(In HEAT) + 0.2948(ln SCMWH, ) - 0.0460(D55)

SCMWH, = C/1 small energy sales in year,

RCP, = real price of electricity (mills’kWh) in year,

COOL, = weighted cooling degree days (Evansville, Indiana) in year,

HEAT, = weighted heating degree days (Evansville, Indiana) in year,

D20 = binary variable =1 for Jackson Purchase, 0 otherwise

D33 = binary variable =1 for Green River, 0 otherwise

D55 = binary variable =1 for Henderson Union, 0 otherwise

D5575 = binary variable =1 for Henderson Union in 1975, 0 otherwise
GDS Associates, Inc. Item 6
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Average C/I Small Price - The models developed to project average price are
expressed in log-linear form and specify a relationship between price, C/I small MWh
energy sales and real wholesale power cost. The models, presented as Equations 9.13 and
9.14, were estimated using two stage least squares and was solved simultaneously with
Equations 9.11 and 9.12, respectively, in projecting both price and average usage amounts.

In RCP, = 6.1914 - 0.4143(ln SCMWH,) + 0.6385(In RWHPC)) (9.14)

+0.0979(D20) + 0.2933(D33) + 0.1543(D55)

In RCP, = 9.0199 - 0.6482(In SCMWH,) + 0.5427(In RWHPC) (9.15)

+ 0.2293(D55) + .3589(DUMSS)

RCP, = real average C/I Small price in year,

SCMWH, = C/1 Small mWh energy sales in year,

RWHPC, =real wholesale power cost in year,

DUMSS = binary variable =1 for Henderson Union in 1988, 0 otherwise
D20 = binary variable =1 for Jackson Purchase, 0 otherwise

D33 = binary variable =1 for Green River, 0 otherwise

D55 = binary variable =1 for Henderson Union, 0 otherwise

Commercial/Industrial (C/T) Large Energy Sales - The number of consumers and
energy sales for this consumer classification were based on informed judgement.
Projections were developed by member system management, and are based upon input
received from representatives at the individual accounts.

Public Street and Highway Lighting - It is assumed that growth in customers and
energy requirements for this classification will be similar to that measured during the 1986
to 1996 period. Projections for years 1997-2016 are based on average growth computed for
this period.

Member System Own Use - It is assumed that growth in system own use for each
system will be similar to that measured during recent years. Projections from 1997 through
2016 are based on recent consumption levels.

Transmission Losses -Transmission losses are assumed at 2% per year for the
1997-2016 period.

Member System Distribution Losses - Projections of total member system
purchases, or Big Rivers sales, include distribution losses. Loss factors were developed
individually for each member system and were applied to projected member rural system
sales in generating total member system purchases. The rural system loss factors were
based upon the average of the most recent five years. Losses for Henderson Union were
trended down during the 1997-2000 to reflect system improvements that are expected to
reduce distribution losses.
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System Peak Demand - Coincident (CP) and noncoincident (NCP) demands were
analyzed and projected individually for the summer and winter seasons rather than for one
annual amount. Under normal weather conditions, the system is expected to be summer
peaking throughout the forecast period.

Econometric models were developed to measure changes in both summer and
winter season CP and NCP peak demands for the rural system. Both models are expressed
in linear form and specify a relationship between monthly peak demand, annual rural system
energy sales, cooling degree days, and heating degree days. Binary variables were also
included for the months of June through September to distinguish the summer season from
other months and for December 1989 and January 1994 to account for extremely low
temperatures. The NCP model is presented as Equation 9.15 while the CP model is
presented as Equation 9.16.

RNCP,, = -97.6617 + 0.2231(RGWH,,) + 0.2352(CDD,.) (9.15)
+0.1121(HDD,,) + 23.3070(DUM1)
+35.5553(M6) + 38.4546(M7) + 51.3480(M8) + 52.5486(M9)
+ 44.0850(EXT89)

RNCP,, = peak demand (rural NCP) in year,, month,,
RGWH,, = annual energy sales (rural GWH)

CDD,, = cooling degree days (Evansville, Indiana) in year,, month,
HDD,, = heating degree days (Evansville, Indiana) in year,, month,
DUMI = indicator variable equal to 1 prior to 1987

M6 = indicator variable equal to 1 in June, 0 otherwise

M7 = indicator variable equal to 1 in July, 0 otherwise

‘M8 = indicator variable equal to 1 in August, 0 otherwise

M9 = indicator variable equal to 1 in September, 0 otherwise
EXT89 = indicator variable equal to 1 in December 1989, 0 otherwise

Over 90% of the variation in rural NCP demand is accounted for by changes in rural
energy sales, cooling degree days, heating degree days, and the indicator variables. All
coefficients, with the exception of EXT89, are significant at the 99% confidence level. The
standard error of regression, expressed as a percent of the mean of the dependent variable
RNCP is 5.8%. The Durbin-Watson statistic indicates that the test for positive first-order
autocorrelation is inconclusive. The regressoin output is presented in Section 5 of the
Appendix.

RCP,, = -124.9231 +0.2217(RGWH,,) + 0.2653(CDD,,) (9.16)
+0.1238(HDD,,) + 20.4909(DUM1)

+39.7269(M6) + 42.1620(M7) + 51.9260(M8) + 49.3270(M9)
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RCP,, = peak demand (rural CP) in year,, month,,

RGWH,, = annual energy sales (rural GWH)

CDD,, = cooling degree days (Evansville, Indiana) in year,, month,
HDD,, = heating degree days (Evansville, Indiana) in year,, month,
DUMI = indicator variable equal to 1 prior to 1987

M6 = indicator variable equal to 1 in June, 0 otherwise

M7 = indicator variable equal to 1 in July, 0 otherwise

M8 = indicator variable equal to 1 in August, 0 otherwise

M9 = indicator variable equal to 1 in September, 0 otherwise

Over 83% of the variation in rural CP demand is accounted for by changes in rural
energy sales, cooling degree days, heating degree days, and the indicator variables. All
coefficients are significant at the 95% confidence level. The standard error of regression,
expressed as a percent of the mean of the dependent variable RCP is 8.9%. The Durbin-
Watson statistic indicates that the test for positive first-order autocorrelation is inconclusive.
The regressoin output is presented in Section 5 of the Appendix.

Projections of rural system CP and NCP demand were combined with projections
of demand for Big Rivers' C/I large accounts to generate projections of total system CP and
NCP demand. Comparison of CP and NCP demand projections indicate that the
coincidence factor, the ratio of CP to NCP demand (supplemental requirements included),
is projected to fall within the 98-99% range over the next 20 years.

Post Modeling Adjustments to the Forecast - The residential and C/I small
models were developed using system data from historical years. It is assumed that the
historical data implicitly account for energy conservation and DSM programs that have
already been implemented. While explicit post modeling adjustments are appropriate to
account for the impacts of future DSM programs, no new programs are planned at this time.
Therefore, no post modeling adjustments have been made to the energy sales and demand
forecasts. In addition, the forecast includes no impacts directly associated with potential
industry deregulation impacts.
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Table 9.1
Residential Energy and Price Model

— —_—
Variable Variable Average Use Avg. Price
Description Name LRUSE LRRP
ENDOGENOUS
-0.7503
Average Use LRUSE (-4.2)
-0.0749
Average Real Price LRRP (-1.1)
EXOGENOUS
-1.6014 7.4423
Constant C (-1.3) (5.7)
Lagged Average 0.2875
Use LRUSE(-1) 2.7
Real Per Capita 0.2918
Income LPCAP 3.2)
Heating Degree A 0.3063
Days LWTHDD . (7.0
Cooling Degree 0.1915
Days LWTCDD (6.9)

Real Average Wh. 0.4195
Power Cost LRWHPC 5.9)
Population LTOTPOP

0.1220 0.2671
Indicator - KY?20 D20 (3.3) 4.9)

0.1409 0.2392
Indicator - KY33 D33 4.8) 4.4

0.0951 0.2884
Indicator - KY55 D55 3.9 (7.1)
R-SQUARED 0.98 0.72

Standard Error 1.8% 3.6%
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Table 9.2
Residential Consumer Model
Variable Variable
Description Name KY18 KY20 KY33 KYSS
-7.4639 -3.7215 -2.3655 -3.4974
Constant C (-24.5) (-12.2) (-5.3) (-8.7)
1.6172 1.2550 1.1149 1.2285
Population TOTPOP (55.9) (44.3) 27.4) (32.2)
R_SQUARE .99 .99 .97 .98
Standard Error 1.8% 1.9% 3.0% 2.5%
Item 6 51
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Table 9.3
C/1 Small Model (Equations 9.11 and 9.13)

Variable Varijable MWh Sales Avg,. Price
Description Name LSCMWH LRCP
ENDOGENOUS
-0.4143
MWh Sales LSCMWH (-13.3)
Real -0.0473
Average Price LRCP (-1.0)
EXOGENQUS
-1.2149 6.1914
Constant C (-2.7) (25.7)
Real Total
Personal Income LTOTINC
Cooling Degree 0.1176
Days LCOOL 2.7)
Heating Degree 0.1137
Days LHEAT (2.0)
Lagged 08312
MWh Sales LSCMWH(-1) (20.5)
Real Wholesale 0.6385
Power Cost LRWHPC _ (17.7D)
Employment TOTEMP
-0.0092 0.0979
Indicator - KY20 D20 (-0.4) (4.6)
Indicator - KY55 0.3940
for 1975 D5575 (5.5)
-0.0087 0.2933
Indicator - KY33 D33 (-0.3) 9.4)
-0.0488 0.1543
Indicator - KY55 D5S (-2.9) a.n
Indicator - KY55 0.4201
for 1988 DUMS5 (14.9)
R_SQUARE .98 .92
Standard Error 6.7% 5.5%
GDS Associates, Inc. Item 6
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Table 9.4
C/1 Small Model (Equations 9.12 and 9.14)
Variable Variable MWh Sales Avg. Price
Description Name LSCMWH LRCP
ENDOGENOUS
-0.6482
MWh Sales LSCMWH (-5.8)
Real -0.0788
Average Price LRCP (-1.6)
EXOGENOUS
0.0628 9.0199
Constant C 0.1) (8.6)
Real Total
Personal Income LTOTINC
Weighted Cooling 0.2455
Degree Days LCOOL (5.2)
Weighted Heating 0.3095
Degree Days LHEAT 3.9)
Lagged .0.2948
MWh Sales LSCMWH(-1) (3.4)
Real Wholesale 0.5427
Power Cost LRWHPC 6.7
Employment TOTEMP
Indicator - KY20 D20
Indicator - KY55
for 1975 D5575
Indicator - KY33 D33
-0.0460 0.2293
Indicator - KY55 D55 -1.7 6.6)
Indicator - KY5S 0.3589
for 1988 DUMS55 (9.6)
R_SQUARE .90 .94
Standard Error 4.8% 5.5%
GDS Associates, Inc. Item 6
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| Table 9.5
| C/1 Small Consumer Model
1
®
Variable Variable
Description Name KY18 KY20 KY33 KYS5
-4.4511 -5.5232 -7.0836 -5.6756
Constant C (-10.5) (-10.0) (-7.5) (-6.5)
® 1.2424 1.2755 1.4632 1.2877
Employment TOTEMP (27.1) (22.9) (15.9) (14.3)
R_SQUARE 97 .95 91 .89
Standard Error 3.1% 5.6% 9.3% 8.5%
o
L
e
L
o
@
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Weather Normalization - The projections of energy and demand presented in this
report are based upon normal weather. To compute average growth from 1996, the base
historical year, it was necessary to weather normalize energy and demand amounts for that

] year. Normalized values of average residential usage, C/I small energy sales, and NCP
demand for 1996 were computed by applying the difference in model estimates using actual
weather and model estimates using normal weather to actual consumption and demand
amounts. In addition to computing normalized growth in system requirements from 1996,
the normalization process also provides the means of estimating the impacts of abnormal
weather conditions in 1996. Growth rates referenced in the Executive Summary are based
on normalized values for 1996. Table 9.6 presents actual 1996 values of energy and demand
requirements and associated normalized estimates.

Table 9.6
Weather Normalized Estimates
® for 1996

Difference
Weather Due to Weather
Actual Normalized Abnormal Normalized
1996 1996 Weather 2016

® Residential Sales (MWh) 1,144,623 1,146,945 -2,322 1,849,414
C/1 Small Sales (MWh) 463,285 466,249 -2,964 932,458
Rural System Sales (MWh) 1,610,632 1,615,965 -5,333 2,785,979
Rural CP (kW) - Summer 380,236 412,714 -32,478 669,967

® Rural CP (kW) - Winter 382,214 389,699 -7,485 652,168
Total System CP (kW) 1,167,000 1,199,478 -32,478 1,649,681

Table 9.7 presents weather sensitive rural system seasonal CP demand for the 1990-
1996 period. Summer and winter seasons are presented on a calendar year basis. The
amount of weather sensitive load for each year was computed as the difference between
model estimates based on actual weather and model estimates based on normal weather.
The amounts in columns (a) - (d) were computed using the rural system CP demand model,
Equation 9.16. The amounts in columns (e) and (f) were computed as the difference
between the actual weather and normal weather model estimates. The normalized estimates
o are based on normal degree days and temperatures recorded during the peak month.

Annual rural system energy sales (GWh) is one of the input variables in Equation
9.16. This variable functions as a long-term trending component in the model and was not
adjusted for weather when normalizing monthly CP demand.

® The weather normalized estimates presented in Table 9.8 are based on the
assumption that only rural system requirements are weather sensitive; as a result, the
differences between actual and normalized rural system requirements were applied to actual
total system requirements to generate normalized total system requirements. Values in
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columns (a) and (c) are actual CP demands recorded for years 1990-1996. Columns (b) and
(d) indicate the month of peak in each calendar year. Columns (e) and (f) are the
normalijzed estimates and were computed by subtracting the weather sensitive estimates
from Table 9.7, columns (e) and (f) from the actual amounts in Table 9.8.

Values in Table 9.9, column (a), represent actual total system energy requirements
for 1990-1996 and are equal to total member system purchases from Big Rivers plus Big
Rivers transmission losses. Column (b) presents the weather normalized amounts, which
are equal to actual energy requirements, less actual rural system sales, plus weather
normalized rural system sales.
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Table 9.7
Rural CP Demand (kW)
Model Estimates Weather Sensitive CP
Actual Weather Normal Weather
Summer Winter Summer Winter Summer Winter

(8} &) ey [C)) ©) (4]
1990 309,206 266,861 323,002 300,405 (13,796) (33,544)
1991 340,122 266,793 338,530 315933 1,592 (49,141)
1992 330,320 284,435 330,055 307.458 265 (23,023)
1993 394 127 312214 360,433 337,837 33,694 (25,623)
1994 362,835 345,631 360,182 337,585 2,653 8,046
1995 424,115 333,233 387,502 355,142 36612 (21,909)
1996 359,466 361,863 390,772 368,176 (31,306) (6,313)

Notes: 1. Columns (a)and (b) are model estimates
1. Column (e) = column (a) less column (c).
2. Column (f} = column (b) less column (d).

Table 9.8
Tota! System CP Demand (kW)
Actual Weather Normalized
Summer Month Winter Month Summer Winter
{a) (B) (c) (d) (e} [4))

1980 1,174,000 Aug. 1,089,000 Dec. 1,187,796 1,122,544
1991 1,168,000 Jul. 1,140,000 Feb. 1,166,408 1,189,141
1992 1,166,000 Jul, 1,149,000 Jan. 1,165,735 1,172,023
1993 1,217,000 Jul. 1,137,000 Feb. 1,183,306 1,162,623
1994 1,055,000 Jul. 1,190,000 Jan, 1,052,347 1,181,954
1995 1,166,000 Aug. 1,063,000 Feb. 1,129,388 1,084,909
1996 1,167,000 Jul. 1,154,000 Feb. 1,198,306 1,160,313

Notes: 1. Actual amounts based on Big Rivers EE| data.
2. Weather normalized estimates, columns (e) and (f), equal to actual amounts,
columns (a) and (c), less weather sensitive amounts from Table 9.7.

Table 9.9
Total System Energy Requirements (GWh)
Actual Nomalized
Annual Annual
(8) (b)

1990 81915 8,261.8
1991 83144 8,291.1
1992 8326.3 8,393.7
1993 84451 8,408.0
1994 74542 7.481.2
1995 79614 7.925.7
1996 8046.0 8,041.7

Notes: 1. Actual amounts based on 1995 PRS, Appendix, Section 2.
2. Normalized amounts = actual values - actual rural system sales
+ nomalized rural system sales
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10. 1995 Forecast Evaluation

An evaluation of the projections presented in the 1995 PRS was conducted. The
models developed in that study were evaluated for theoretical consistency, statistical
validity and estimating accuracy. Results of the evaluation are presented below.

Theoretical Consistency - The econometric models developed in 1995 were
evaluated with respect to specification, functional form and sample period. A conclusion
was made that the residential and C/1 Small energy models performed well in estimating
1995 and 1996 values; however, the coefficients for both models are somewhat unstable in
that they change considerably when the models are re-estimated including data for 1996.
With respect to specification, a more completely specified model would include electric
heating and air conditioning saturation levels. In addition, models based on quarterly data
may provide more stable coefficients. No changes are recommended regarding the log-
linear functional form specified. It was recommended that the sample period upon which
the residential energy model is estimated be adjusted by dropping the observation for 1981
and adding the observation for 1996. This adjustment represents a "rolling" sample that
addresses the changing nature of the residential class.

The residential energy use per consumer model developed in the 1995 PRS was
respecified. Cooling and heating degree days were weighted by the number of residential
consumers to reflect changes in the impacts of degree days on energy use over time. In
addition, the price of alternative fuels was excluded from the model as it was statistically
insignificant and carried the wrong sign. Population and employment remain the best
indicators of residential and C/I Small consumer growth in the service area; therefore, these
factors should continue to drive the consumer models.

Statistical Validity - Several conclusions were made following a review of
statistics associated with the models developed in the 1995 PRS. The R-square values were
high which indicate that the primary influential factors are being captured. The standard
errors of regression for the models are very low in most instances, indicating that the models
estimate historical values with a relatively high degree of precision. The model residuals
indicate that there were no severe autocorrelation problems. Finally, most models exhibit
parameters with t-statistics above 2.0; however, parameters contained in several models are
not statistically significant at the 90% confidence level.

Forecasting Accuracy - The models developed in the 1995 PRS were evaluated for
forecasting accuracy. The evaluation was conducted by comparing actual system
requirements booked in 1995 and 1996 to modeled amounts. The forecasted values for 1995
and 1996 were adjusted for actual weather conditions so that they could be appropriately
compared to actual amounts. Table 10.1 presents the comparison of the actual and projected
system requirements for 1995 and 1996. Much of the forecasting error associated with total
member system purchases (long-term) in 1995 is due to supplemental energy that is
included in the actual value but excluded from the forecasted amount.
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Table 10.1

Econometric Model Evaluation

Class Model Units
Residential Consumers (# of meters)
Average Use (kWh/Cons/Mo)
Sales MWh)
C/1 Small Consumers (# of meters)
Sales (MWh)
System Summer Demand - Rural (NCP)
Winter Demand - Rural (NCP)
Rural Energy (MWh)
Purchases (Sht-term)** (MWh)
Demand (Sht-term)*** (NCP)
Class Model Units
Residential Consumers # of meters)
Average Use (kWh/Cons/Mo)
Sales (MWh)
C/1 Small Consumers (# of meters)
Sales MWh)
System Summer Demand - Rural (NCP)
Winter Demand - Rural (NCP)
Rural Energy (MWh)
Purchases (Sht-term)** (MWh)
Demand (Sht-term)*** (NCP)

1995 Units
Forécast* Actual Error (%)
81,320 80,808 0.6%
1,163 1,136 23%
1,134,891 1,101,490 2.9%%
8,466 8,406 0.7%
403,833 406,251 06%
427,598 414,874 3.0%
368,72 352,150 4.8%
1,584,775 1,551,884 2.1%
1,623,727 1,622,781 0.1%
581261 5,954,686 -23%
1996 Units
ore G TTOT (%o
83,246 82,659 0.7%
1,101 1,154 -4.8%
1,100,080 1,144,623 4.0%
8,661 8,689 03%
412777 417,870 -12%
389,587 394,421 <12%
397,811 401,387 0.9%
1,564,377 1,610,679 <3.0%
1,655,582 1,674,390 -L1%
6,028419 6,211,311 3.0%

§ 1995 PRS forecast values corrected for actual weather and re vised e conomic outlook

** Netof C/1 Large
*** Twelve month total
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11. Range Forecasts

The base case forecast is the expected or the most likely scenario of future power
® requirements; however, it must be recognized that actual requirements will deviate to some
degree from the forecast. Economic conditions will vary throughout the forecast horizon as
will weather conditions and prices. There is a level of uncertainty associated with every
forecast that stems in part from volatility in the variables utilized in developing the forecast.
To address the level of uncertainty associated with the base case projections prepared for
® this forecast, a set of high and low range projections were developed. The range projections
evaluate possible outcomes for the key explanatory variables incorporated in the forecasting
models presented in Section 9. The range forecasts do not address the probabilities
associated with the estimated values of the model coefficients.

Risk analysis was employed in developing range projections individually for the

® residential and C/I small classifications, as well as for system peak demand. This process

involved generating a distribution of possible outcomes for the components being forecasted

based upon probability distributions for each of the explanatory variables contained in the

residential, C/I small, and peak demand models. The purpose of the process was to evaluate

the possible outcomes of residential and C/I small energy requirements, and rural system

® peak demand, giving consideration to the volatility of the explanatory variables. Range
projections for the C/I large class were made subjectively.

|
\
The software package @Risk was utilized in developing 90% bandwidth forecasts |
for the residential and C/1 small classifications. Probability distributions for each of the ‘
independent variables included in the respective residential and C/I small models were ‘
o developed based upon historical change. The statistics associated with the historic values |
of the key explanatory variables are presented in each member system's PRS. The statistics |

were computed using data for the 1982-1996 period.

The statistics were used to develop probability distributions for each explanatory
e variable. Annual changes in population, per capita income, employment, total personal
income, cooling degree days, and heating degree days are assumed to be normally
distributed. Growth rates for total personal income, population, and employment were
distributed using a normal distribution with means equal to the growth rates projected in the
base case and standard deviations equal to those computed for the 1982-1996 period. Degree
days were distributed using a normal distribution with means equal to the thirty year normal
@ values and standard deviations equal to those computed for the 1982-1996 period. The
variability of annual change in real wholesale power cost was extremely high; therefore,
annual changes in power cost were normally distributed with a mean value equal to base
case growth and a standard deviation equal to 2%.

® Given the probability distributions for each of the explanatory variables, @Risk was
used to perform a simulation. The models were iterated, or recalculated, five hundred times.
In each iteration, values from the probability distributions were selected using a Latin
Hypercube sampling technique. This process was used to generate a distribution of possible
outcomes for the output variables: (i) residential consumers, (ii) average residential usage,
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(iii) C/1 small consumers, and (iv) C/I small energy sales. The low range for each output
variable was set at the 5% level, the level at which 95% of all outcomes generated in the
simulation fell above. Similarly, the high range for each component being forecasted was
set at the 95% level, the level at which 95% of all outcomes generated fell below. Using this
approach, the bandwidth forecast for these two classifications captures the range in which
90% of all possible outcomes could fall. The high and low ranges for the output variables
were input into the total system model to compute the high and low range projections of
total rural system demand and energy requirements as well as total system demand and
energy requirements.

In addition to the base case and bandwidth forecasts, four scenarios were generated
based on the following items: (i) base case economics, severe weather, (ii) base case
economics, mild weather, (iii) optimistic economics, normal weather, and (iv) pessimistic
economics, normal weather. The high and low range bandwidth forecasts are presented in
Appendix 3 and Appendix 4. Results from the four scenarios are presented in Section 6 of
the Appendix.
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12, Load Forecast Methodology

The primary methodologies employed in developing the load forecast included
econometrics, linear trend, and expert opinion. Econometrics has been the primary
forecasting methodology employed by the Cooperative since development of the 1986
Power Requirements Study. Econometrics was employed in developing long-term
consumer and energy projections for the residential and C/I small classifications, and short-
term projections of rural system purchases. Expert opinion was utilized in projecting
requirements for the C/I Large classification. Linear trends were used to project public
street and highway lighting and own use requirements. System losses and seasonal load
factors were based on historical averages. . Rural system peak demand was based on
equations incorporating rural system purchases and average load factors.

Econometric models have the advantage of explicitly tracking the underlying causes
of trends and patterns in historical data. They provide information which allow Cooperative
management to estimate the impacts of certain factors on energy use. 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 historical period will remain the same throughout the
forecast horizon. In this study, econometric models have been developed to project
residential and commercial requirements as these two consumer classifications account for
the overwhelming majority of rural system requirements, the primary growth sector. This
methodology is discussed in greater detail below.

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 advantage of linear regression is that forecasts can be quickly generated and the process
requires considerable less data than does 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.

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.

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 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:
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Yo = By + By(xy) + Ba(Xg) + By (%) +..Bu(xy) T €

where:

. = time element

\A = the dependent variable

Xy Xgpeee Xy = the set of independent variables
By, By By = the set of parameter coefficients
e, = modeling error

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.

The residential and C/I small energy models developed for this forecast include a
lag of the dependent variable. Lagged dependent variables are often defined as explanatory
variables. Such models are commonly referred to as adaptive expectation or Koyck
distributed lag 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 mode! 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
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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.

Model Estimation: After the hypothesized relationship or model is specified,
historical data are used to estimate the model parameters, B, 8,, B,,... B, 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, (ii) a 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 exists 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.

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 technique employed which minimizes the sum of the squared errors. A
tentative least square model, for example, for residential usage, might be expressed as:

RUSE, = B,+ B,(PCAP) - B,(RRPE) + 8,(CDD) + 8,(HDD)) + ¢,

RUSE, = residential energy use in year,

PCAP, = per capita income in year,

RRPE, = price of electricity in year,

CDD, = number of cooling degree days in year,

HDD, = number of heating degree days in year,

e = represents the unexplained error in year,
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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 exists, 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.

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 which 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.

The coefficients for each parameter included in the models were tested to insure the
proper sign (+ 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 the two endogenous variables energy
consumption and price of electricity. As price increases, consumers tend to conserve, and
consumption decreases. As energy consumption increases, the average price falls. With
respect to the two stage least squares method of estimating the model coefficients in this
study, the sign of average price in the energy consumption models should be negative as
should be the sign of energy consumption usage in the price models.
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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.
Analysis of model residuals were performed to determine whether mathematical
transformations of the endogenous/exogenous 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.

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.

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
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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.

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.

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 variable in a simple linear regression equation is the simplest means
of developing a time series equation. Using this approach as a means of forecasting, one
assumes that time is an adequate measure of the factors which influence change, and that
time will continue to represent those factors that impact the response variable in future
years. This approach is commonly used when explanatory data series are not available.
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Section 2
Long-Term Forecast-Base Case
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Percent Sales  Percent Own Use Losses Member MWh ~ Total MWh  Percent
Year Consumers Change (MWh) Change (MWh) (%) Purchases Requirements Chan}&
1972 52,831 3,792,968 3,102 9.7% 3,862,045 3,939,286
1973 54,920 4.0% 5,033,988  32.7% 2,811 8.9% 5,102,148 5204,191  32.1%
1974 56,975 31.7% 5918096 17.6% 2,651 8.7% 3,986,239 6,105964 17.3%
1975 58,878 3.3% 5,863,245 -09% 2,546 8.5% 5,939,400 6,058,188  -0.8%
1976 61,040 31.7% 6,103,980 4.1% 2,860 9.1% 6,190,692 6,314,506 4.2%
1977 63,441 3.9% 6,432,738 5.4% 2,801 7.4% 6.514,107 6,644,389 52%
1978 65,205 2.8% 6,436,336 0.1% 3,042 7.6% 6,527,678 6,658,231 0.2%
1979 67,573 3.6% 6,929,271 1.7% 2,909 9.0% 7,029,485 7,170,074 7.7%
1980 68,948 2.0% 7,454,859 71.6% 2,754 6.2% 7.528,564 7,679,135 7.1%
1981 70,106 1.7% 7,401,040 -0.7% 2,810 6.9% 7.479,670 7,629264  -0.6%
1982 70,894 1.1% 6,342,743 -143% 2,932 7.2% 6,426,261 6,554,786 -14.1%
1983 72,269 1.9% 6,604,043 4.1% 2,816 8.5% 6,707,235 6,841,380 4.4%
1984 73,660 1.9% 7,329,994 11.0% 3,042 5.5% 7,398,951 7,546,930 10.3%
1985 74913 1.7% 6,796,406 -7.3% 2,864 8.0% 6,899,093 7,037,074  -6.8%
1986 76,008 1.5% 6,125886  -9.9% 2,982 6.7% 6,215,491 6,339,799  -9.9%
1987 77,384 1.8% 6,180,027 0.9% 3,079 6.5% 6.270,519 6,395,929 0.9%
1988 78,603 1.6% 7,713,154  248% 3,196 7.0% 7.813,146 7,969,409  24.6%
1989 79,853 1.6% 7,951,178 311% 3,255 8.4% 8,072,761 8234217 3.3%
1990 81,050 1.5% 8,113,961 2.0% 3,133 54% 8,191,465 8,355,294 1.5%
1991 82,201 1.4% 8,208,490 1.2% 3,136 7.0% 8.314,440 8,484,123 1.5%
1992 83,737 1.9% 8,222,493 0.2% 3,362 7.0% 8,326,337 8,496,262 0.1%
1993 85,501 2.1% 8,336,903 14% 3,089 6.7% 8,445,130 8,617,480 1.4%
1994 87,257 2.1% 7,355,595 -11.8% 3,227 6.1% 7454220 7,606,347  -11.7%
1995 89,395 2.4% 7,849,136 6.7% 3,334 6.6% 7,961,435 8,123,913 6.8%
1996 91,548 2.4% 7.931.120 1.0% 3,598 6.5% 8.045,961 8.210.164 1.1%
1997 93,578 22% 8,457,651 6.6% 3,630 6.4% 8.572,245 8,747,189 6.5%
1998 95,653 22% 9,301,625 10.0% 3,658 6.3% 427,654 9,620,055  10.0%
1999 97,771 2.2% 9,501,762 22% 3,687 6.3% 9,630,503 9,827,044 22%
2000 99,932 2.2% 9,590,043 0.9% 3,715 6.3% 9.719,979 9,918,346 0.9%
2001 102,139 22% 9,646,176 0.6% 3,744 6.3% 9,776,385 9,975,903 0.6%
2002 104,104 1.9% 9,687,669 0.4% 3,773 6.3% 9,820,995 10,021,423 0.5%
2003 106,105 1.9% 9,740,722 0.5% 3,801 6.3% 9,877,237 10,078,813 0.6%
2004 108,142 1.9% 9,795,372 0.6% 3,830 6.3% 9,935,570 10,138,337 0.6%
2005 110,217 1.9% 9,851,729 0.6% 3,858 6.3% 9,995,723 10,199,717 0.6%
2006 112,330 1.9% 9,909,867 0.6% . 3,887 6.3% 10,057,773 10,263,033 0.6%
2007 114,270 1.7% 9,966,603 0.6% 3,915 6.3% 10,118,323 10,324,819 0.6%
2008 116,242 1.7% 10,136,602 1.7% 3,944 6.3% 10,292,239 10,502,285 1.7%
2009 118,247 1.7% 10,196,564 0.6% 3,973 6.3% 10,356,226 10,567,578 0.6%
2010 120,284 1.7% 10,258,245 0.6% 4,001 6.3% 10,422,046 10,634,741 0.6%
2011 122,355 1.7% 10,321,711 0.6% 4,030 6.3% 10,489,767 10,703,844 0.6%
2012 124,334 1.6% 10,384,573 0.6% 4,058 6.3% 10.556,841 10,772,287 0.6%
2013 126,344 1.6% 10,530,809 1.4% 4,087 6.3% 10,707,384 10,925,902 1.4%
2014 128,385 1.6% 10,596,773 0.6% 4,116 6.3% 10,777,761 10,997,716 0.7%
2015 130,457 1.6% 10,664,470 0.6% 4,144 6.3% 10,849,987 11,071,415 0.7%
2016 132,562 1.6% 10,733,982 0.7% 4,173 6.3% 10.924.145 11.147.087 0.7%

Notes: 1. Years 1997-1999 based on short-term forecast

2. Year 2000 based on the average values for the short-term and long-term forecasts
3. Years 2001-2016 based on the long-term forecast
4. Losses represent distribution losses on rural system energy requirements
5. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
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Summer Peak Percent Load Winter Peak Percent Load

Year (kW) Change Factor (kW) Change Factor
1972 497,000 90.5% 472,000 93.4%
1973 707,000 42.3% 84.0% 508,000 7.6% 114.7%
1974 737,000 4.2% 94.6% 722,000 42.1% 94.6%
1975 722,000 -2.0% 95.8% 731,000 1.2% 92.8%
1976 759,000 51% 95.0% 748,000 2.3% 94,5%
1977 801,000 5.5% C94.7% 820,000 9.6% 90.7%
1978 802,000 0.1% 94.8% 819,000 -0.1% 91.0%
1979 994,000 23.9% 82.3% 974,000 18.9% 82.4%
1980 1,039,000 4.5% 84.4% 1,007,000 34% 85.3%
1981 1,034,000 -0.5% 84.2% 1,037,000 3.0% 82.3%
1982 890,000 -13.9% 84.1% 1,034,000 -0.3% 70.9%
1983 966,000 8.5% 80.8% 1,046,000 1.2% 73.2%
1984 1,027,000 6.3% 83.9% 979,000 -6.4% 86.3%
1985 965,000 -6.0% 83.2% 1,042,000 6.4% 75.6%
1986 890,000 -7.8% 81.3% 993,000 -4.7% 71.5%
1987 990,000 11.2% 73.8% 920,000 -7.4% 77.8%
1988 1,157,000 16.9% 78.6% 1,063,000 15.5% 83.9%
1989 1,142,000 -1.3% 82.3% 1,177,000 10.7% 78.3%
1990 1,174,000 2.8% 81.2% 1,089,000 -7.5% 85.9%
1991 1,168,000 -0.5% 82.9% 1,140,000 4.7% 83.3%
1992 1,166,000 -0.2% 83.2% 1,149,000 0.8% 82.7%
1993 1,217,000 4.4% 80.8% 1,137,000 -1.0% 84.8%
1994 1,055,000 -13.3% 82.3% 1,189,000 4.6% 71.6%
1995 1,166,000 10.5% 79.5% 1,063,000 -10.6% 85.5%
1996 1,167,000 0.1% 80.3% 1.154.000 8.6% 79.6%
1997 1,317,434 12.9% 74.6% 1,268,118 9.9% 76.7%
1998 1,361,507 3.3% 79.4% 1,311,645 34% 81.5%
1999 1,376,121 1.1% 80.2% 1,326,147 1.1% 82.3%
2000 . 1,402,207 1.9% 80.1% 1,359,530 2.5% 82.1%
2001 1,425,386 1.7% 79.9% 1,390,129 2.3% 81.9%
2002 1,434,646 0.6% 79.7% 1,399,388 0.7% 81.7%
2003 1,446,407 0.8% 79.5% 1,411,149 0.8% 81.5%
2004 1,458,522 0.8% 79.4% 1,423,264 0.9% 81.3%
2005 1,471,016 0.9% 79.2% 1,435,758 0.9% 81.1%
2006 1,483,904 0.9% 79.0% 1,448,646 0.9% 80.9%
2007 1,496,482 0.8% 78.8% 1,461,224 0.9% 80.7%
. 2008 1,524,408 1.9% 78.6% 1,489,150 1.9% 80.5%
2009 1,537,701 0.9% 78.5% 1,502,443 0.9% 80.3%
2010 1,551,374 0.9% 78.3% 1,516,117 0.9% 80.1%
2011 1,565,444 0.9% 8.1% 1,530,186 0.9% 79.5%
2012 1,579,380 0.9% 71.9% 1,544,122 0.9% 79.6%
2013 1,604,640 1.6% 77.7% 1,569,383 1.6% 79.5%
2014 1,619,264 0.9% 77.5% 1,584,006 0.9% 79.3%
2015 1,634,271 0.9% 77.3% 1,599,014 0.9% 79.0%
2016 1.649.681 0.9% 77.1% 1614423 1.0% 78.8%

Notes: 1. Years 1997-1999 based on short-term forecast

2. Year 2000 based on the average values for the short-term and long-term forecasts

3. Years 2001-2016 based on the long-term forecast
4. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
5. Peak amounts represent the total Big Rivers 60-minute CP demand value
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" Big Rvers i Corporaton
- 1997 Load Forecast BaseCase

tial C n

Percent Sales Percent Average Use Percent
Year Consumers Change (MWh) Change  (kWh/Cust/Mo) Change
1972 48,646 426,199 730
1973 50.636 4.1% 475,060 11.5% 782 7.1%
1974 52,494 3.7% 495,221 4.2% 786 0.6%
1975 54,230 3.3% 565,706 14.2% 869 10.6%
1976 56,193 3.6% 603,393 6.7% 895 2.9%
1977 58,226 3.6% 706,616 17.1% 1,011 13.0%
1978 59,761 2.6% 756,149 7.0% 1,054 43%
1979 61.858 3.5% 735,825 2.7% 991 -6.0%
1980 63,049 1.9% 795,980 8.2% 1,052 6.1%
1981 63,941 1.4% 745,835 6.3% 972 -1.6%
1982 64.502 0.9% . 756,931 1.5% 978 0.6%
1983 65519 1.6% 781,501 3.2% 994 1.6%
1984 66.607 1.7% 819,670 4.9% 1,026 3.2%
1985 67,754 1.7% 819,928 0.0% 1,008 -1.7%
1986 68.718 1.4% 871,530 6.3% 1,057 4.8%
1987 69.946 1.8% 909,195 4.3% 1,083 2.5%
1988 71,032 1.6% 931,639 2.5% 1,093 0.9%
1989 72,171 1.6% 925,721 0.6% 1,069 -22%
1990 73.156 1.4% 930,785 0.5% 1,060 0.8%
1991 74,176 1.4% . 991,459 6.5% 1,114 51%
1992 75.668 2.0% 945,487 -4.6% 1,041 6.5%
1993 71.266 2.1% 1,052,301 11.3% 1,135 9.0%
1994 78.879 2.1% 1,040,652 -1.1% 1,099 -3.1%
1995 80.808 24% 1,101,490 58% 1,136 3.3%
1996 82.659 2.3% 1,144,623 3.9% 1,154 1.6%
1997 84.457 2.2% 1,180,057 3.1% 1,164 0.9%
1998 86,295 22% 1,214,250 2.9% 1,173 0.7%
1999 88.173 22% 1,248,689 2.8% 1,180 0.6%
2000 90,093 22% 1,283,875 2.8% 1,188 0.6%
2001 92,055 22% 1,319,683 28% 1,195 0.6%
2002 93.810 1.9% 1,352,259 2.5% 1,201 0.6%
2003 95.599 1.9% 1,385,437 2.5% 1,208 0.5%
2004 97,423 1.9% 1,419,369 2.4% 1,214 0.5%
2005 99.281 1.9% 1,454,116 2.4% 1,221 0.5%
2006 101,175, 1.9% 1,489,713 2.4% 1,227 0.5%
2007 102,906 1.7% 1,523,234 2.3% 1,234 0.5%
2008 104.666 1.7% 1,557,529 2.3% 1,240 0.5%
2009 106.457 1.7% 1,592,605 2.3% 1,247 0.5%
2010 108279 1.7% 1,628,478 2.3% 1,253 0.5%
2011 110,132 1.7% 1,665,164 2.3% 1,260 0.5%
2012 111,898 1.6% " 1,700,581 2.1% 1,266 0.5%
2013 113,693 1.6% 1,736,650 2.1% 1,273 0.5%
2014 115516 1.6% 1,773,456 2.1% 1,279 0.5%
2015 117.369 1.6% 1,811,036 21% 1,286 0.5%
2016 119.252 1.6% 1.849414 2.1% 1,292 0.5%

Notes: 1. Years 1997-2016 based on the long-term forecast

2. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
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o
o
Percent Sales Percent Average Use Percent
‘ Year Consumers Change {MWh) Change  (kWh/Cust/Mo) Change
1972 4,111 188,145 3,814
1973 4,207 2.3% 188,997 0.5% 3,744 -1.8%
1974 4,402 4.6% 190,553 0.8% 3,607 -3.6%
1975 4,565 3.7% 221,820 16.4% 4,049 12.3%
1976 4,762 43% 235,573 6.2% 4,122 1.8%
1977 5.131 71.7% 280,660 19.1% 4,558 10.6%
® 1978 5352 43% 309,797 10.4% 4,824 5.8%
1979 5617 5.0% 250,462 -19.2% 3,716 -23.0%
1980 5,801 33% 266,633 6.5% 3,830 31%
1981 6,062 4.5% 272,242 2.1% 3,742 2.3%
1982 6,277 3.5% 283,508 4.1% 3,764 0.6%
1983 6,622 5.5% 292,126 3.0% 3,676 2.3%
1984 6918 4.5% 313,999 71.5% 3,782 29%
@ 1985 7,021 1.5% 321,458 24% 3815 0.9%
1986 7,151 1.9% 325914 1.4% 3,798 0.5%
1987 7,296 2.0% 338,858 4.0% 3,870 1.9%
1988 7424 1.8% 351,822 3.8% 3,949 2.0%
1989 7.526 1.4% 355,923 1.2% 3,941 0.2%
1990 7.730 2.7% 371,964 45% 4,010 1.7%
o 1991 7,854 1.6% 381,198 2.5% 4,045 0.9%
1992 7.898 0.6% 388913 2.0% 4,103 1.5%
1993 8,060 2.1% 419,026 1.7% 4,332 5.6%
1994 8,198 1.7% 429,433 2.5% 4,365 0.8%
1995 8,406 2.5% 447,653 4.2% 4,438 1.7%
1996 8,689 34% 463.285 3.5% 4,443 0.1%
L 1997 8.919 2.6% 491,697 6.1% 4,594 3.4%
1998 9.152 2.6% 506,614 3.0% 4613 0.4%
1999 9.387 2.6% 522,816 3.2% 4,641 0.6%
2000 9.626 2.5% 540,256 33% 4,677 0.8%
2001 9.866 2.5% 558,798 34% 4,720 0.9%
2002 10,072 2.1% 577,848 3.4% 4,781 1.3%
2003 10,280 2.1% 597,655 3.4% 4,845 1.3%
® 2004 10,491 2.1% 618,305 3.5% 4911 1.4%
2005 10,703 2.0% 639,847 3.5% 4,982 1.4%
2006 10918 2.0% 662,320 3.5% 5,055 1.5%
2007 11,124 1.9% ) 685.467 3.5% 5.135 1.6%
2008 11,331 1.9% 709413 3.5% 5217 1.6%
2009 11,541 1.9% 734,230 3.5% 5.302 1.6%
. 2010 11,752 1.8% 759,971 35% 5,389 1.6%
2011 11,966 1.8% 786,683 3.5% 5,479 1.7%
2012 12,175 1.7% 814,061 3.5% 5.572 1.7%
2013 12,387 1.7% 842,253 3.5% 5.666 1.7%
2014 12,600 1.7% 871,343 3.5% 5,763 1.7%
2015 12,815 1.7% 901,392 3.4% 5.862 1.7%
2016 13,032 1:7% 932,458 3.4% 5,963 1.7%
L
Notes: 1. Years 1997-2016 based on the long-term forecast
2. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
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Blg ijcrs Electric Coi

Percent Sales Percent
Year Consumers Change (MWh) Change
1972 9 3,177,303
1973 10 11.1% 4,368,418 37.5%
1974 10 0.0% 5,230,483 19.7%
1975 11 10.0% 5,073,573 -3.0%
1976 16 455% 5,262,762 3.7%
1977 17 6.3% 5,443,274 3.4%
1978 ] -11.8% 5.368,154 -1.4%
1979 17 13.3% 5,940,734 10.7%
1980 18 5.9% 6,390,170 7.6%
1981 19 5.6% 6,380,899 0.1%
1982 22 15.8% 5,300,242 -16.9%
1983 23 4.5% 5,528,519 43%
1984 25 8.7% 6,194,365 12.0%
1985 27 8.0% 5,653,054 -8.7%
1986 33 222% 4,926,411 -12.9%
1987 34 3.0% 4,929,857 0.1%
1988 36 5.9% 6,427,497 30.4%
1989 40 11.1% 6,667,299 3.7%
1990 40 0.0% 6.808.988 2.1%
1991 41 2.5% 6,833,471 0.4%
1992 38 -1.3% 6,885,705 0.8%
1993 37 -2.6% 6,863,080 0.3%
1994 37 0.0% 5,882,908 -143%
1995 35 -54% 6,297,252 7.0%
1996 38 8.6% 6.320.441 0.4%
1997 36 -5.3% 6,790,687 7.4%
1998 36 0.0% 7,585,880 11.7%
1999 36 0.0% 7,727,230 1.9%
2000 36 0.0% 7,759,953 0.4%
2001 36 0.0% 7,764,607 0.1%
2002 35 -2.8% 7,754,407 0.1%
2003 35 0.0% 7,754,407 0.0%
2004 35 0.0% 7,754,407 0.0%
2005 35 0.0% 7,754,407 0.0%
2006 35 0.0% 7,754,407 0.0%
2007 35 0.0% 7,154,407 0.0%
2008 35 0.0% 7.866.,097 1.4%
2009 35 0.0% 7.866.097 0.0%
2010 35 0.0% 7,866,097 0.0%
2011 35 0.0% 7,866,097 0.0%
2012 35 0.0% 7,866,097 0.0%
2013 35 0.0% 7,948,003 1.0%
2014 35 0.0% 7,948,003 0.0%
2015 35 0.0% 7,948,003 0.0%
2016 35 0.0% 7.948.003 0.0%

Notes: 1. Years 1997-2016 based on the long-term forecast

2. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
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o @ ®
o
Percent Sales Percent

Year Consumers Change (MWh) Change

. 1972 65 1,321
1973 67 3.1% 1,512 14.5%
1974 69 3.0% 1,839 21.6%
1975 72 43% 2,145 16.7%
1976 ' 69 4.2% 2,252 5.0%
1977 68 -1.4% 2,188 -2.8%

® 1978 71 4.4% 2,204 0.7%
1979 76 7.0% 2,210 0.3%
1980 74 -2.6% 2,032 -8.0%
1981 76 2.7% 1,985 2.3%
1982 84 10.5% 1,999 0.7%
1983 93 10.7% 1,833 -8.3%
1984 98 5.4% 1,887 2.9%

® 1985 99 1.0% 1,927 2.2%
1986 96 -3.0% 1,981 2.8%
1987 101 5.2% 2,048 3.4%
1988 104 3.0% 2,110 3.0%
1989 109 4.8% 2,154 2.1%
1990 116 6.4% 2,177 1.1%

@ 1991 121 43% 2,276 4.5%
1992 124 2.5% 2,275 0.1%
1993 129 4.0% 2,417 6.2%
1994 134 3.9% 2,509 3.8%
1995 136 1.5% 2,641 5.3%
1996 152 11.8% 2,661 0.8%

' 1997 156 2.6% 2,729 2.6%
1998 160 2.6% 2,797 2.5%
1999 164 2.5% 2,865 2.4% |
2000 168 2.4% 2,933 2.4%
2001 172 24% 3,001 2.3%
2002 176 2.3% 3,069 2.3%
2003 180 23% 3,137 22%

. 2004 184 2.2% 3,205 2.2%
2005 188 2.2% 3,273 2.1%
2006 192 2.1% 3,341 2.1%
2007 196 2.1% 3,409 2.0%
2008 200 2.0% 3,477 2.0%
2009 204 2.0% 3,545 2.0%

) 2010 208 2.0% 3612 1.9%
2011 212 1.9% 3,680 1.9%
2012 216 1.9% 3,748 1.8%
2013 220 1.9% 3,816 1.8%
2014 224 1.8% 3,884 1.8%
2015 228 1.8% 3,952 1.7%
2016 232 1.8% 4.020 1.7%

e

Notes: 1. Years 1997-2016 based on the long-term forecast
2. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
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Percent Sales Percent
Year Consumers Change (MWh) Change
1972 0 0
1973 0 0.0% 0 0.0%
1974 0 0.0% 0 0.0%
1975 0 0.0% 0 0.0%
1976 0 0.0% 0 0.0%
1977 0 0.0% 0 0.0%
1978 6 0.0% 33 0.0%
1979 6 0.0% 40 23.3%
1980 7 16.7% 42 5.1%
1981 8 14.3% 79 85.5%
1982 9 12.5% 63 -20.0%
1983 12 33.3% 65 3.1%
1984 12 0.0% 74 13.4%
1985 12 0.0% 39 46.5%
1986 9 -25.0% 50 26.3%
1987 8 -11.1% 68 36.9%
1988 7 -12.5% 85 24.6%
1989 7 0.0% 82 -3.9%
1990 8 14.3% 48 41.3%
1991 9 12.5% 86 79.1%
1992 9 0.0% 114 32.5%
1993 9 0.0% 78 -31.2%
1994 9 0.0% 93 19.3%
1995 10 11.1% 100 12%
1996 10 0.0% 110 10.0%
1997 10 0.0% 86 21.5%
1998 10 0.0% 86 0.0%
1999 10 0.0% 86 0.0%
2000 10 0.0% 86 0.0%
2001 10 0.0% 86 0.0%
2002 10 0.0% 86 0.0%
2003 10 0.0% 86 0.0%
2004 10 0.0% 86 0.0%
2005 10 0.0% 86 0.0%
2006 10 0.0% 86 0.0%
2007 10 0.0% 86 0.0%
2008 10 0.0% 86 0.0%
2009 10 0.0% 86 0.0%
2010 10 0.0% 86 0.0%
2011 10 0.0% 86 0.0%
2012 10 0.0% 86 0.0%
2013 10 0.0% 86 0.0%
2014 10 0.0% 86 0.0%
2015 10 0.0% 86 0.0%
2016 10 0.0% 86 0.0%

Notes: I. Years 1997-2016 based on the long-term forecast

2. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
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o
Kentucky 62 Base Case
Residential Residential C/t Smalil C/t Small C/ Large PbStLgt Irmigation
. Consumers Consumers Consumers Consumers Consumers Consumers Consumers
Year (Historical) (Model) (Historical) (Model) (HisvFC) (HistFC) (HistFC)
1976-1981 2.6% 2.1% 4.9% 2.3% 3.5% 1.9% na
1981-1986 1.5% 2.8% 3.4% 3.2% 11.7% 5.0% 2.4%
1986-1991 1.5% 0.7% 1.9% 2.9% . 4.4% 4.6% 04%
1991-1996 22% 2.5% 2.0% 4.4% -1.5% 4.8% 1.8%
1976-1996 1.9% 2.0% 3.1% 3.2% 4.4% 4.0% na
1986-1996 1.9% 1.6% 20% 3.7% 1.4% 4.7% 1.1%
1996-2001 na 2.2% na 2.6% -1.1% 2.5% 0.0%
2001-2006 na 1.9% na 2.0% -0.6% 22% 0.0%
2006-2011 na 1.7% na 1.8% 0.0% 2.0% 0.0%
2011-2016 na 1.6% na 1.7% 0.0% 1.8% 0.0%
1996-2016 na 1.9% na 22% -0.5% 2.2% 0.0%
1972 KY62 48646 4111 9 65 0
1973 KYé62 50636 50877 4207 4616 10 67 0
1974 KY62 52494 52557 4402 4891 10 69 0
1975 KY62 54230 53993 4565 4734 3 72 0
1976 KY62 56193 55752 4762 5060 16 69 0
1977 KY62 58226 57489 5131 5344 17 68 0
1978 KY62 59761 58883 5352 5705 15 1 6
1979 KY62 61858 59539 5617 5694 17 76 6
1980 KY62 63049 60080 5801 5566 18 74 7
1981 KY62 63941 61880 6062 5672 19 76 8
1982 KY62 64502 64238 6277 5707 22 84 9
1983 KY62 65519 66517 6622 5998 23 93 12
1984 KY62 66607 68343 6918 6303 25 98 12
1985 KYé62 67754 70337 7021 6536 27 99 12
1986 KY62 68718 70914 7151 6645 33 96 9
1987 KY62 69946 71665 7296 6882 34 101 8
1988 KY62 71032 71533 7424 7039 36 104 7
1989 KY62 7217 71890 7526 7320 40 109 7
1990 KY62 73156 72562 7730 7601 40 116 8
1991 KYé62 74176 73426 7854 7679 41 121 9
1992 KYé62 75668 74332 7898 7849 38 124 9
1993 KYé62 77266 76292 8060 8273 37 129 9
1994 KY62 78879 78785 8198 8826 37 134 9 -
1995 KY62 80808 81106 8406 9224 35 136 10
1996 KY62 82659 82969 8689 9517 38 152 10
1997 KY62 84457 8919 36 156 10
1998 KY62 86295 9152 36 160 10
1999 KY62 88173 9387 36 164 10
2000 KY62 90093 9626 36 168 10
2001 KY62 92055 9866 36 172 10
2002 KY62 93810 10072 35 176 10
2003 KY62 95599 10280 35 180 10
2004 KY62 97423 10491 35 184 10
2005 KY62 99281 10703 35 188 10
2006 KY62 101175 10918 35 192 10
2007 KY62 102906 11124 35 196 10
2008 KY62 104666 11331 35 200 10
2009 KY62 106457 11541 35 204 10
2010 KY62 108279 11752 35 208 10
2011 KY62 110132 11966 35 212 10
2012 KY62 111898 12175 35 216 10
2013 KY62 113693 12387 35 220 10
2014 KY62 115516 12600 35 224 10
2015 KY62 117369 12815 35 228 10
2016 KY62 119252 13032 35 232 10
Normalized 1996 KYé62 82659 82969 8689 9517 38 152 10
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Kentucky 62 Base Case
Total Residential Residential Residential Residential C/1 Smat! C/1 Small
® Consumers kWh/Cons’Mo  kWh/Cons/Mo Energy (MWh) Energy (MWh) Energy (MWh) Energy (MWh)
Year (Hist’FC) (Historical) (Model) (Historical) (Model) (Historical) (Model)
1976-1981 2.8% 1.7% 2.0% 4.3% 4.2% 2.9% 2.8%
1981-1986 1.6% 1.7% 0.1% 32% 2.9% 3.7% 42%
1986-1991 1.6% 1.1% 0.8% 2.6% 1.5% 3.2% 2.9%
1991-1996 22% 0.7% 0.9% 2.9% 3.4% 4.0% 3.6%
o 1976-1996 2.0% 1.3% 1.0% 13% 3.0% 3.4% 3.4%
1986-1996 1.9% 0.9% 0.8% 2.8% 2.4% 3.6% 3.3%
1996-2001 2.2% na 0.7% na 2.8% na 3.7%
2001-2006 1.9% na 0.5% na 2.5% na 35%
2006-2011 1.7% na 0.5% na 2.3% na 3.5%
2011-2016 1.6% na 0.5% na 2.1% na 3.5%
® 1996-2016 2.0% na 0.6% na 2.5% na 3.5%
1972 KY62 52831 730 ERR 426199 188145 22409
1973 KY62 54920 782 924 475060 563955 188997 194662
1974 KY62 56975 786 895 495221 564730 190553 195110
1975 KY62 58878 869 933 565706 604335 221820 205861
1976 KY62 61040 895 953 603393 637755 235573 236974
. 1977 KY62 63441 1011 1071 706616 738751 280660 288719
1978 KY62 65205 1054 1122 756149 792792 309797 307097
1979 KY62 67573 991 1086 735825 775765 250462 262101
1980 KY62 68948 1052 1115 795980 803712 266633 268744
1981 KY62 70106 972 1054 745835 782519 272242 271847
1982 KY62 70894 978 1007 756931 776177 283508 274971
1983 KY62 72269 994 1055 781501 842051 292126 295508
1984 KY62 73660 1026 1048 819670 859180 313999 303686
® 1985 KY62 74913 1008 1075 819928 907595 321458 320401
1986 KY62 76008 1057 1060 871530 902323 325914 333264
1987 KY62 77384 1083 1072 909195 922318 338858 339690
1988 KY62 78603 1093 1106 931639 949169 351822 349934
1989 KY62 79853 1069 1103 925721 951237 355923 359321
1990 KY62 81050 1060 1020 930785 888461 371964 352089
1991 KY62 82201 1114 1oz 991459 971072 381198 384898
@ 1992 KY62 83737 1041 1049 945487 935830 388913 379343
1993 KY62 85501 1135 1119 1052301 1024725 419026 414846
1994 KY62 87257 1099 1102 1040652 1041437 429433 420497 |
1995 - KY62 89395 1136 1151 1101490 1120356 447653 447945 |
1996 KY62 91548 1154 1153 1144623 1148242 463285 459619
1997 KY62 93578 1164 1180057 491697
) 1998 KY62 95653 1173 1214250 506614
) 1999 KY62 97771 1180 1248689 522816
2000 KY62 99932 1188 1283875 540256
2001 KY62 102139 1195 1319683 558798
2002 KY62 104104 1201 1352259 577848
2003 KY62 106105 1208 1385437 597655
2004 KY62 108142 1214 1419369 618305
2005 KY62 110217 1221 1454116 639847
2006 KYé62 112330 1227 1489713 662320
® 2007 KY62 114270 1234 1523234 685467
2008 KY62 116242 1240 1557529 709413
2009 KY62 118247 1247 1592605 734230
2010 KY62 120284 1253 1628478 759971
2011 KY62 122355 1260 1665164 786683
2012 KY62 124334 1266 1700581 814061
2013 KY62 126344 1273 1736650 842253
o 2014 KY62 128385 1279 1773456 871343
2015 KYé62 130457 1286 1811036 901392
2016 KY&2 132562 1292 1849414 932458
Normalized 1996 KY62 91548 1156 1146945 466249
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Kentucky 62 Base Case
Rural

C/l Large Pb StLgt Irrigation Own Use System Energy Smelter Non Smelter

Energy (MWh) Energy (MWh) Energy (MWh) Energy (MWh) Sales (MWh) Energy (MWh) Energy (MWh)

Year (HisUFC) (HistFC) (HistFC) (HistFC) (HistFC) (HistFC) (HisvFC)
1976-1981 3.9% -2.5% na -0.4% 3.9% na na
1981-1986 -5.0% -0.0% -8.8% 1.2% 3.3% -6.6% 5.0%
1986-1991 6.8% 2.8% 11.5% 1.0% 2.8% 7.3% 3.0%
1991-1996 -1.5% 32% 5.1% 2.8% 312% -3.4% 5.3%
1976-1996 0.9% 0.8% na 1.2% 3.3% na na
1986-1996 2.5% 3.0% 8.2% 1.9% 3.0% 1.8% 42%
1996-2001 42% 24% -4.7% 0.8% 31% 3.8% 42%
2001-2006 -0.0% 22% 0.0% 0.8% 2.8% 0.0% 1.4%
2006-2011 0.3% 2.0% 0.0% 0.7% 2.6% 0.0% 2.1%
2011-2016 02% 1.8% 0.0% 0.7% 2.6% 0.0% 1.9%
1996-2016 1.5% 2.2% -1.6% 0.8% 28% 1.3% 2.6%
1972 KY62 3177303 1321 0 3102 615665 na na
1973 KY62 4368418 1512 0 2811 665570 na na
1974 KYé62 5230483 1839 0 2651 687613 na na
1975 KYé62 5073573 2145 0 2546 789672 na na

1976 KY62 §262762 2252 0 2860 841218 4934026 1169954

1977 KYé62 5443274 2188 0 2801 989464 5103835 1328903

1978 KYé62 5368154 2204 33 3042 1068182 5014840 1421496

1979 KYé62 5940734 2210 40 2909 988537 5500327 1428943

1980 KY62 6390170 2032 42 2754 1064688 5935116 1519743

1981 KY62 6380899 1985 79 2810 1020141 5893803 1507237

1982 KYé62 5300242 1999 63 2932 1042501 4732186 1610557

1983 KY62 5528519 1833 65 2816 1075525 4880411 1723633

1984 KY62 6194365 1887 74 3042 1135629 5495014 1834979

1985 KYé62 5653054 1927 39 2864 1143352 4964900 1831506

1986 KY62 4926411 1981 50 2982 1199475 4198758 1927128

1987 KYé62 4929857 2048 68 3079 1250169 4163242 2016784

1988 KY62 6427497 2110 85 3196 1285657 5627682 2085472

1989 KY62 6667299 2154 82 3255 1283879 5862015 2089163

1990 KY62 6808988 2177 48 3133 1304974 5916778 2197184

1991 KY62 6833471 2276 86 3136 1375019 5969212 2239278

1992 KY62 6885705 2275 114 3362 1336789 6001284 2221209

1993 KY62 6863080 2417 78 3089 1473823 5966768 2370135

1994 KYé62 5882908 2509 93 3227 1472687 4942862 2412733

1995 KY62 6297252 2641 100 3334 1551884 5162811 2686325

1996 KY62 6320441 2661 110 3598 1610679 5028097 2003023

1997 KY62 6790687 2729 86 3630 1674569 5426886 3038370

1998 KY62 7585880 2797 86 3658 1723747 6065161 3244466

1999 KY62 7727230 2865 86 3687 1774456 6065161 3436525

2000 KY62 7759953 2933 86 3715 1827151 6065161 3521943

2001 KYé62 7764607 3001 86 3744 1881569 6065161 3581015

2002 KY62 7754407 3069 86 37173 1933262 6065161 3622508

2003 KY62 7154407 3137 86 3801 1986315 6065161 3675561

2004 KY62 7754407 3205 86 3830 2040965 6065161 3730211

2005 KY62 7754407 3273 86 3858 2097322 6065161 3786568

2006 KY62 7754407 334] 86 3887 2155460 6065161 3844706

2007 KY62 7754407 3409 86 3915 2212196 6065161 3901442

2008 KYé62 7866097 3477 86 3944 2270505 6065161 4071441

2009 KY62 7866097 3545 86 3973 2330467 6065161 4131403

2010 KY62 7866097 3612 86 4001 2392148 6065161 4193084

2011 KY62 7866097 3680 86 4030 2455614 6065161 4256550

2012 KY62 7866097 3748 86 4058 2518476 6065161 4319412

2013 KY62 7948003 3816 86 4087 2582806 6065161 4465648

2014 KYé62 7948003 3884 86 4116 2648770 6065161 4531612

2015 KY62 7948003 3952 86 414/ 2716467 6065161 4599309

2016 KY62 7948003 4020 86 4173 2785979 6065161 4668821
Normalized 1996 KYé62 6320441 2661 110 3598 1615965 5028097 2908309
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Kentucky 62 Base Case
Total Mbr. Rural Native Totai Summer Summer Summer
| System Energy System Sales Energy Req.  Rural System  Rural System  Rural System
L ] Sales (MWh) Losses (%) (MWh) (MWh) NCP (kW) NCPLF. NCP (kW)
Year (HisvFC) (HistFC) (HisVFC) (HisVFC)  (HistFC-LF) (HisUFC) (Mode!)
1976-1981 3.9% 7.7% 3.9% 3.9% na na na
1981-1986 -3.7% 7.1% -3.6% -3.6% 3.2% 43.7% na
1986-1991 6.0% 6.8% 6.0% 6.0% 0.6% 45.8% na
1991-1996 -0.7% 6.6% 0.7% -0.7% 20% 47.4% na
. 1976-1996 1.3% 7.1% 1.3% 1.3% na na na
1986-1996 2.6% 6.7% 26% 2.6% 1.3% 46.6% na
1996-2001 4.0% 6.4% 4.0% 4.0% 2.7% 471.9% 2.6%
2001-2006 0.5% 6.4% 0.6% 0.6% 2.7% 47.5% 24%
2006-2011 0.8% 6.4% 0.8% 0.8% 2.6% 47.5% 2.4%
2011-2016 0.8% 64% 0.8% 0.8% 2.6% 47.5% 23%
¢ 1996-2016 1.8% 6.4% 1.8% 1.8% 2.1% 476% 2.5%
1972 KY62 3792968 9.7% 3862045 3939286 na na na
1973 KY62 5033988 8.9% 5102148 5204191 na na na
1974 KY62 5918096 8.7% 5986239 6105964 na na na
1975 KY62 5863245 8.5% 5939400 6058188 na na na
1976 KY62 6103980 9.1% 6190692 6314506 na na na
. 1977 KY62 6432738 7.4% 6514107 6644389 na na na
1978 KY62 6436336 7.6% 6527678 6658231 na na na
1979 KY62 6929271 9.0% 7029485 7170074 274000 452% na
1980 KY62 7454859 6.2% 7528564 7679135 302000 42.9% na
1981 KY62 7401040 6.9% 7479670 7629264 295000 42.4% na
1982 KY62 6342743 12% 6426261 6554786 294000 43.6% na
1983 KY62 6604043 8.5% 6707235 6841380 320000 41.9% na
@ 1984 KY62 7329994 5.5% 7398951 7546930 299000 45.9% na
1985 KYé62 6796406 8.0% 6899093 7037074 309000 45.9% na
1986 KY62 6125886 6.7% 6215491 6339799 346000 42.4% na
1987 KY62 6180027 6.5% 6270519 6395929 330000 46.3% na
1988 KY62 7713154 7.0% 7813146 7969409 349000 45.2% na
1989 KY62 7951178 8.4% 8072761 8234217 329000 48.7% na
1990 KY62 8113961 54% 8191465 , 8355294 350000 45.0% na
® 1991 KY62 8208490 7.0% 8314440 8484123 357160 472% na
1992 KY62 8222493 7.0% 8326337 8496262 345226 47.5% na
1993 KY62 8336903 6.7% 8445130 8617480 390425 46.2% na
1994 KY62 7355595 6.1% 7454220 7606347 3T 48.2% na
1995 KY62 7849136 6.6% 7961435 8123913 414874 45.7% na |
1996 KY62 7931120 6.5% 8045961 8210164 394421 49.8% 394421 |
1997 KY62 8465256 6.4% 8582736 8757894 429885 415% 434548 |
1998 KYé62 9309627 6.3% 9430154 9622606 442431 47.5% 445519
. 1999 KY62 9501686 6.3% 9625335 9821771 455364 47.5% 456832
2000 KY62 9587104 6.3% 9713985 9912229 468800 47.5% 468588
2001 KY62 9646176 6.3% 9776385 9975903 482674 47.5% 480728
2002 KY62 9687669 6.3% 9820995 10021423 495842 47.5% 492260
2003 KY62 9740722 6.3% 9877237 10078813 509354 47.5% 504096
2004 KY62 9795372 6.3% 9935570 10138337 523369 47.5% 516288
2005 KY62 9851729 6.3% 9995723 10199717 537821 47.5% 528861
. 2006 KYé62 99509867 6.3% 10057773 10263033 552729 47.5% 541831
2007 KY62 9966603 6.3% 10118323 10324819 567277 47.5% 554488
2008 KY62 10136602 6.3% 10292239 10502285 582227 47.5% 567496
2009 KY62 10196564 6.3% 10356226 10567578 597601 47.5% 580873
2010 KY62 10258245 6.3% 10422046 10634741 613415 47.5% 594634
2011 KY62 10321711 6.3% 10489767 10703844 629687 41.5% 608792
2012 KY62 10384573 6.3% 10556841 10772287 645802 47.5% 622816
2013 KY62 10530809 63% 10707384 10925902 662294 47.5% 637168
. 2014 KY62 10596773 6.3% 10777761 10997716 679204 47.5% 651883
2015 KY62 10664470 6.3% 10849987 11071415 696558 47.5% 666986
2016 KY62 10733982 6.3% 10924145 11147087 714376 47.5% 682493
Normalized 1996 KYé62 7936406 6.4% 8051611 8215930 423356 46.5% 423356
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Kentucky 62 Base Case
Summer Summer Summer Summer Summer Summer Summer
Rural System  Rural System  Rural System  Rural System  Rural System C/l Large Smelter
) NCPLF. CP (kW) CPLF. CP (kW) CPLF. NCP (kW) NCP (kW)
Year (Model) (Hist) (Hist) (Model) (Model) (HistFC) (HisVFC)
1976-1981 na na na na na na na
1981-1986 na 3.2% 45.5% na na na -4.2%
1986-1991 na 0.1% 47.0% na na na 4.3%
1991-1996 na 2.3% 49.8% na na -1.6% -3.8%
. 1976-1996 na na na na na na na
1986-1996 na 1.2% 48.3% na na na 0.2%
1996-2001 47.8% na na 26% 49.0% 4.1% 4.4%
2001-2006 48.1% na na 2.5% 49.2% -0.0% 0.0%
2006-2011 48.8% na na 2.4% 49.8% 0.3% 0.0%
2011-2016 49.4% na na 2.3% 50.4% 0.2% 0.0%
. 1996-2016 48.2% na na 2.5% 49.4% 1.4% 1.5%
1972 KY62 na na na na na na na
1973 KY62 na na na na na " na na
1974 KY62 na na na na na na na
1975 KY62 na na na na na na na
1976 KY62 na na na na na na 587500
[ ] 1977 KY62 na na na na na na 595000
1978 KYé62 na na na na na na 594500
1979 KY62 na 265000 46.8% na na na 684000
1980 KY62 na 299000 43.4% na na na 688000
1981 KYé62 na 289000 43.3% na na na 690000 |
1982 KY62 na 276000 46.5% na na na 680000 |
1983 KY62 na 300000 44.7% na na na 663000 |
® 1984 KY62 na 282000 48.6% na na na 664500
1985 KY62 na 303000 46.8% na na na 558500
1986 KY62 na 339000 43.3% na na na 558000
1987 KY62 na 323000 47.3% na na na 553760
1988 KY62 na 342000 46.1% na na na 678020
1989 KY62 na 321000 49.9% na na 811558 685617
1990 KY62 na 344000 45.8% na na 832311 689174
1991 KY62 na 339855 49.6% ' na na 833878 689181
® 1992 KYé62 na 331489 49.5% na na 791875 696922
1993 KY62 na 370687 48.6% na na 791777 697574
1994 KY62 na 354703 50.5% na na 68922} 568645
1995 KY62 na 387914 48.9% na na 754183 697574
1996 KY62 49.8% 380236 51.7% 380236 51.7% 768925 568645
1997 KY62 47.0% 423583 48.2% 898000 706500
1998 KY62 47.2% 434485 48.4% 930800 706500
) 1999 KY62 47.3% 445727 48.5% 933750 706500
2000 KY62 47.5% 457409 48.7% 937450 706500
2001 KY62 47.7% 469472 48.8% 938075 706500
2002 KY62 47.8% 480932 49.0% 935875 706500
2003 KY62 48.0% 492693 49.1% 935875 706500
2004 KY62 48.1% 504808 49.2% 935875 706500
2005 KY62 48.3% 517302 494% 935875 706500
® 2006 KY62 48.4% 530190 49.5% 935875 706500
2007 KY62 48.6% : 542768 49.6% 935875 706500
2008 KY62 48.7% 555694 49.8% 950875 706500
2009 KY62 48.9% 568987 49.9% 950875 706500
2010 KY62 49.0% 582660 50.0% 950875 706500
2011 KY62 49.1% 596730 50.1% 950875 706500
2012 KY62 49.2% 610666 50.2% 950875 706500
2013 KY62 49.4% 624926 50.3% 961875 706500
® 2014 KY62 49.5% 639550 50.4% 961875 706500
2015 KY62 49.6% 654557 50.5% 961875 706500
2016 KY62 49.7% 669967 50.6% 961875 706500
Normalized 1996 KY62 46.5% 412714 47.7% 412114 47.7% 768925 568645
® Item 6
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Kentucky 62 Base Case
Summer Summer Summer Summer Summer Summer Summer
Non Smelter  Total System Total System  Tota! System Total System Total System Total System
) NCP (kW) NCP (kW) NCPLF. NCP (kW) NCPLF. CP (kW) CPLF.
Year (Hist/FC) (HistFC) (Hist’FC) (Model) (Model) (Hist) (Hist)
1976-1981 na na na na na 6.4% 89.2%
1981-1986 8.8% 1.0% 73.4% na na -3.0% 82.9%
1986-1991 -1.6% 1.6% 72.1% na na 5.6% 80.0%
1991-1996 3.3% -0.5% 79.1% na na -0.0% 81.5%
. 1976-1996 na na 77.0% na na 22% 83.5%
1986-1996 0.8% 0.5% 75.2% na na 2.7% 80.6%
1996-2001 2.1% 3.6% 78.0% 3.6% 78.2% na na
2001-2006 1.8% 0.9% 77.9% 0.8% 78.5% na na
2006-2011 2.2% 1.2% 76.5% 1.1% 71.5% na na
2011-2016 2.1% 1.2% 75.1% 1.1% 76.6% na na
. 1996-2016 2.1% 1.9% 77.4% 1.8% 78.0% na na
1972 KYé62 na na ng na na 497000 90.5%
1973 KYé62 na na na na na 707000 84.0%
1974 KY62 na na . na na na 737000 94.6%
1975 KYé62 na na na na na 722000 95.8%
1976 KY62 251963 856252 84.2% na na 759000 95.0%
o 1977 KY62 287183 899827 84.3% na na 801000 94.7%
1978 KY62 308846 921413 82.5% na na 802000 94 8%
1979 KY62 318824 1022880 80.0% na na 994000 82.3%
1980 KY62 361216 1070200 81.9% na na 1039000 84.4%
1981 KYé62 356651 1067584 81.6% na na 1034000 84.2%
1982 KY62 373283 1074349 69.6% na na 890000 84.1%
1983 KY62 407100 1091502 71.6% na na 966000 80.8%
@ 1984 KY62 393245 1078900 79.9% na na 1027000 83.9%
1985 KY62 510300 1090176 73.7% na na 965000 83.2%
1986 KY§62 544400 1124448 64.4% na na 890000 81.3%
1987 KY62 604240 1181160 61.8% na na 990000 73.8%
1988 KY62 516080 1217982 74.7% na na 1157000 78.6%
1989 KY62 565483 1276122 73.7% na na 1142000 82.3%
1990 KYé62 502826 1215840 78.4% ) na na 1174000 81.2%
1991 KY62 501999 1215004 79.7% na na 1168000 82.9%
o 1992 KY62 484563 1205115 80.5% na na 1166000 83.2%
1993 KY62 524728 1246748 78.9% na na 1217000 80.8%
1994 KY62 510157 1100378 78.9% na na 1055000 82.3%
1995 KY62 ‘480964 1202109 77.1% na na 1166000 79.5%
1996 KY62 590405 1182231 79.3% 1182231 79.3% 1167000 80.3%
1997 KY62 621385 1354443 73.8% 1354817 73.8%
1998 KY62 666731 1400696 78.4% 1399464 78.5%
. 1999 KY62 682614 1416896 79.1% 1414012 79.3%
2000 KY62 699750 1434375 78.9% 1429777 79.1%
2001 KY62 714249 1449164 78.6% 1442797 78.9%
2002 KY62 725217 1460351 78.3% 1452316 78.8%
2003 KY62 738729 1474134 78.0% 1464389 78.6%
2004 KY62 752744 1488429 77.8% 1476824 78.4%
2005 KY62 767196 1503170 71.5% 1489648 78.2%
® 2006 KY62 782104 1518376 77.2% 1502878 78.0%
2007 KY62 796652 1533215 76.9% 1515788 77.8%
2008 KY62 826602 1563764 76.7% 1544357 77.6%
2009 KY62 841976 1579446 76.4% 1558001 77.4%
2010 KY62 857790 1595576 76.1% 1572037 71.2%
2011 KY62 874062 1612173 75.8% 1586479 77.0%
2012 KY62 890177 1628611 75.5% 1600783 76.8%
2013 KY62 917669 1656652 75.3% 1626641 76.7%
e 2014 KY62 934579 1673900 75.0% 1641652 76.5%
2015 KY62 951933 1691602 74.7% 1657056 76.3%
2016 KY62 969751 1709777 74.4% 1672874 76.1%
Normalized 1996 KY62 643100 1211745 77.4% 1211745 77.4% 1199478 78.2%
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Kentucky 62 Base Case
Summer Summer Winter Winter Winter Winter Winter
Total System Total System  Rural System  Rural System  Rural System  Rural System Rural System
CP (kW) CPLF. NCP (kW) NCPLF. NCP (kW) NCPLF. CP (kW)
Year (Model) (Model)  (HistFC-LF) (HistFC) (Model) (Model) (Hist)
1976-1981 na na na na na na na
1981-1986 na na 2.9% 43.5% na na 2.7%
1986-1991 na na -0.1% 50.3% na na -0.9%
1991-1996 na na 4.7% 51.3% na na 4.9%
1976-1996 na na na na na na na
1986-1996 : na na 2.3% 50.6% na na 2.0%
1996-2001 3.5% 79.1% 2.0% 50.6% 2.9% 48.5% na
2001-2006 0.8% 79.4% 2.7% 51.0% 2.5% 49.1% na
2006-2011 1.1% 78.5% 2.6% 51.0% 2.4% 49.7% na
2011-2016 1.1% 77.6% 2.6% 51.0% 2.4% 50.2% na
1996-2016 1.8% 79.0% 2.4% 50.8% 2.6% 49.1% na
1972 KY62 na na na na na na na
1973 KY62 na na na na na na na
1974 KY62 na na na na na na na
1975 KY62 na na na na na na na
1976 KY62 na na na na na na na
1977 KYé62 na na na na na na na
1978 KY62 na na na na na na na
1979 KY62 na na 278000 44.6% na na 272000
1980 KY62 na na 263000 49.3% na na 250000
1981 KY62 na na 278000 45.0% na na 275000
1982 KY62 na na 311000 41.2% na na 282000
1983 KY62 na na 334000 40.2% na na 332000
1984 KY62 na na 298000 46.0% na na 257000
1985 KY62 na na 331000 42 9% na na 315000
1986 KY62 na na 320000 45.9% na na 314000
1987 KY62 na na 275000 55.5% na na 270000
1988 KY62 na na 295000 53.5% na na 289000
1989 KY62 na na 379000 42.2% na na 352000
1990 KY62 na na 305000 51.6% na na 260000
1991 KY62 na na 318397 53.0% na na 300584
1992 KY62 na na 323627 50.7% na na 310047
1993 KY62 na na 335173 53.8% na na 318252
1994 KY62 na na 377008 471.5% na na 359832
1995 KY62 . na na 352150 53.8% na na 335672
1996 KY62 1167000 80.3% 401387 49.0% 401387 49.0% 382214
1997 KY62 1339422 74.6% 400676 51.0% 424159 48.1%
1998 KY62 1383124 79.4% 412370 51.0% 435130 48.3%
1999 KY62 1397316 80.2% 424423 51.0% 446443 48.4%
2000 KY62 1412698 80.1% 436947 51.0% 458198 48.6%
2001 KY62 1425386 79.9% 449878 51.0% 470338 48.7%
2002 KY62 1434646 79.7% 462151 51.0% 481871 48.9%
2003 KY62 1446407 79.5% 474745 51.0% 493706 49.0%
2004 KY62 1458522 79.4% 487807 51.0% 505898 49.1%
2005 KY62 1471016 79.2% 501278 51.0% 518471 49.3%
2006 KY62 1485504 79.0% 515173 51.0% 53144) 49.4%
2007 KY62 1496482 78.8% 528732 51.0% 544098 49.5%
2008 KY62 1524408 78.6% 542667 51.0% 557107 49.6%
2009 KY62 1537701 78.5% 556996 51.0% 570483 49.7%
2010 KY62 1551374 78.3% 571736 51.0% 584244 49.9%
2011 KYé62 1565444 78.1% 586901 51.0% 598403 50.0%
2012 KY62 1579380 71.9% 601922 51.0% 612427 50.1%
2013 KY62 1604640 71.7% 617293 51.0% 626778 50.2%
2014 KY62 1619264 71.5% 633054 51.0% 641494 50.3%
2015 KY62 1634271 77.3% 649229 51.0% 656597 50.4%
2016 KY62 1649681 77.1% 665837 51.0% 672104 50.5%
Normalized 1996 KY62 1199478 78.2% 408283 48.3% 408283 48.3% 389699
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Kentucky 62 . Base Case
Winter Winter Winter Winter Winter Winter Winter
Rural System  Rura! System  Rural System C/l Large Smelter Non Smelter  Total System
CPLF. CP (kW) CPLF. NCP (kW) NCP (kW) NCP (kW) NCP (kW)
Year (Hist) (Model) (Model) (Hist/FC) (HisvFC) (HistFC) (HisvFC)
1976-1981 na na na na na na na
1981-1986 46.1% na na na -4.0% 8.1% 0.7%
1986-1991 53.3% na na na 4.1% -1.6% 1.6%
1991-1996 53.9% na na -1.9% 0.4% -1.1% -0.2%
1976-1996 na na na na na na na
1986-1996 53.4% na na na 22% -1.4% 0.7%
1996-2001 na 3.0% 50.7% 4.0% 0.1% 8.3% 3.6%
2001-2006 na 2.6% 51.0% -0.0% 0.0% 1.8% 0.9%
2006-2011 na 2.5% 51.4% 0.3% 0.0% 2.2% 1.2%
2011-2016 na 24% 51.8% 0.2% 0.0% 2.1% 1.1%
1996-2016 na 2.7% 51.0% 1.4% 0.0% 4.1% 1.9%
1972 KY62 na na na na na na na
1973 KY62 na na na na na na na
1974 KY62 na na na na na na na
1975 KY62 na na na na na na na
1976 KY62 na na na na 595500 272303 885159
1977 KY62 na na na na 596000 302320 916286
1978 KY62 na na na na 591500 301368 910725
1979 KYé62 456% na na na 695000 292356 1007103
1980 KYé62 51.9% na na na 690000 323835 1034112
1981 KY62 45.5% na na na 690000 35016t 1060964
1982 KY62 45.5% na na na 684000 379403 1084671
1983 KY62 40.4% . na na na 663000 384899 1068857
1984 KY62 53.4% na na na 661000 347573 1028744
1985 KY62 45.1% na na na 662000 427200 1110984
1986 KY62 46.8% na na na 563500 516100 1101192
1987 KY62 56.6% na na na 568780 527520 1118226
1988 KY62 54.6% na na na 685500 449500 1157700
1989 KY62 45.5% na na 831291 696006 552594 1273572
1990 KY62 60.6% na na 841326 695563 457637 1176264
1991 KY62 56.1% na na 843705 690510 475543 1189374
1992 KY62 52.9% na na 798932 705012 456080 1184314
1993 KY62 56.6% na na 794954 700279 470620 1194317
1994 KY62 49.7% na na 810417 703908 528293 1256845
1995 KY62 56.5% na na 753191 700279 404106 1126473
1996 KY62 51.4% 382214 51.4% 768406 703908 449079 1176047
1997 KY62 405785 50.3% 895000 706500 589176 1321589
1998 KY62 416687 50.4% 927800 706500 633670 1366973
1999 KY62 427928 50.5% 930750 706500 648673 1382277
2000 KY62 439610 50.6% 934450 706500 664897 1398825
2001 KY62 451674 50.8% 935075 706500 678453 1412652
2002 KY62 463133 50.8% 932875 706500 688526 1422926
2003 KY62 474894 50.9% 932875 706500 701120 1435772
2004 KY62 487009 51.0% 932875 706500 714182 1449096
2005 KY62 499503 51.1% 932875 706500 727653 1462836
2006 KY62 512391 51.2% 932875 706500 741548 1477009
2007 KY62 524969 51.3% 932875 706500 755107 1490839
2008 KY62 537895 51.4% 947875 706500 784042 1520353
2009 KY62 551188 51.5% 947875 706500 798371 1534968
2010 KY62 564862 51.6% 947875 706500 813111 1550003
2011 KY62 578931 51.7% 947875 706500 828276 1565472
2012 KY62 592867 51.7% 947875 706500 843297 1580793
2013 KY62 607128 51.8% 958875 706500 869668 1607691
2014 KY62 621751 51.9% 958875 706500 885429 1623768
2015 KY62 636759 52.0% 958875 706500 901604 1640266
2016 KY62 652168 52.0% 958875 706500 918212 1657206
Normalized 1996 KY62 50.6% 389699 50.6% 768406 703908 455975 1183080
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Kentucky 62 Base Case
Winter Winter Winter Winter Winter Winter Winter
Totwal System  Total System  Total System  Total System  Total System Total System  Total System
‘ NCPLF. NCP (kW) NCPLF. CP (kW) CPLF. CP (kW) CPLF.
Year (HistvFC) (Model) (Model) (Hist) (Hist) (Model) (Model)
1976-1981 na na na 6.8% 87.7% na na
1981-1986 74.3% na na -0.9% 76.6% na na
1986-1991 74.3% na na 2.8% 80.1% na na
1991-19%6 79.5% na na 0.2% 81.2% na na
® 1976-1996 77.9% na na 2.2% 81.8% na na
1986-1995 76.5% na na 1.5% 80.4% na na
1996-2001 79.7% 37% 79.5% na na 3.7% 81.0%
2001-2006 80.0% 0.8% 79.9% na na 0.8% 81.4%
2006-2011 78.7% 11% 78.9% na na 11% 80.4%
2011-2016 77.4% 1.1% 77.8% na na 11% 79.3%
® 1996-2016 79.4% 1.9% 79.3% na na 1.9% 80.9%
1972 KY62 na na na 472000 93.4% na na
1973 " KYé62 na na na 508000 114.7% na na
1974 KY62 na na na 722000 94.6% na na
1975 KYé62 na na na 731000 92.8% na na
1976 KY62 81.4% na na 748000 94.5% na na
Y ) 1977 KY§62 82.8% na na 820000 90.7% na na
1978 KY62 83.5% na na 819000 91.0% na na
1979 KY62 81.3% na na 974000 82.4% na na
1980 KY62 84.8% na na 1007000 85.3% na na
1981 KY62 82.1% na na 1037000 82.3% na na
1982 KY62 69.0% na na 1034000 70.9% na na
1983 KY62 73.1% na na 1046000 73.2% na na
. 1984 KY62 83.7% na na 979000 86.3% na na
1985 KY62 72.3% na na 1042000 75.6% na na
1986 KYé62 65.7% na na 993000 71.5% na na
1987 KY62 65.3% na na 920000 77.8% na na
1988 KY62 78.6% na na 1063000 83.9% na na
1989 KY62 73.8% na na 1177000 78.3% na na
1990 KY62 81.1% na na 1089000 85.9% na na
A 1991 KY62 81.4% na na ' 1140000 83.3% na na
. 1992 KY62 81.9% na na 1149000 82.7% na na
’ 1993 KY62 " 824% na na 1137000 84.8% na na
1994 KY62 69.1% na - na 1189000 71.6% na na
1995 KYé62 82.3% na na 1063000 85.5% na na
1996 KY62 79.7% 1176047 79.7% 1154000 79.6% 1154000 81.2%
i 1997 KY62 75.6% 1328400 75.3% 1304165 76.7%
! 1998 KY62 80.4% 1373046 80.0% 1347867 81.5%
." 1999 KY62 81.1% 1387594 80.8% 1362058 82.3%
: 2000 KY62 80.9% 1403359 80.6% 1377440 82.1%
2001 KY62 80.6% 1416380 80.4% 1390129 81.9%
) 2002 KY62 80.4% 1425898 80.2% 1399388 81.7%
- 2003 KY62 80.1% 1437971 80.0% 1411149 81.5%
2004 KY62 79.9% 1450407 79.8% 1423264 81.3%
2005 KYé62 79.6% 1463231 79.6% 1435758 81.1%
2006 KY62 79.3% 1476460 79.4% 1448646 80.9%
. . 2007 KY62 79.1% 1489371 79.1% 1461224 80.7%
2008 KY62 78.9% 1517939 79.0% 1489150 80.5%
2009 KY62 78.6% 1531583 78.8% 1502443 80.3%
2010 KY62 78.3% 1545619 78.5% 1516117 80.1%
2011 KY62 78.1% 1560061 78.3% 1530186 79.9%
2012 KY62 77.8% 1574366 78.1% 1544122 79.6%
2013 KY62 77.6% 1600224 77.9% 1569383 79.5%
. 2014 KY62 71.3% 1615234 77.7% 1584006 719.3%
2015 KY62 77.1% 1630639 77.5% 1599014 79.0%
2016 KY62 76.8% 1646456 771.3% 1614423 78.8%
Normalized 1996 KY62 79.3% 1183080 79.3% 1161485 80.7% 1161485 80.7%
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o
Kentucky 62 Base Case
Per Capita Personal Cooling Heating Peak Mo.
) Population Income Employment Income Degree Days Degree Days CDD
Year (HisVFC) (Hist’FC) (HistFC) (Hist/FC) (HisvFC) (HistFC) (HistFC)
1976-1981 1.6% 2.0% 1.7% 3.6% 1466 4979 na
1981-1986 2.2% 0.2% 22% 2.5% 1465 4563 na
1986-1991 0.5% 1.1% 22% 1.7% 1539 4406 409
1991-1996 1.9% 1.9% 33% 3.8% 1534 4356 466
o 1976-1996 1.6% 1.3% 2.4% 2.9% 1490 4602 443
1986-1996 1.2% 1.5% 2.7% 2.7% 1516 4393 443
1996-2001 1.7% 1.2% 1.8% 2.9% 1376 4708 43]
2001-2006 1.5% 1.2% 1.6% 2.8% 1376 4708 431
2006-2011 1.3% 1.2% 1.5% 2.6% 1376 4708 431
2011-2016 1.3% 1.2% 1.4% 2.5% 1376 4708 43t
® 1996-2016 1.5% 1.2% 1.6% 2.8% 1376 4708 431
1972 KY62 147730 11487 58720 1698 1160 4909
1973 KY62 150880 12445 62250 1877 1567 4188
1974 KY62 154710 12429 64880 1923 1229 4172
1975 KY62 157950 12199 63410 1927 1500 4283
1976 KY62 161790 12927 66800 2092 1112 4784
() 1977 KYé62 165570 13722 69710 2272 1779 4799
1978 KY62 168680 13906 73190 2346 1550 5420
1979 KY62 170070 14406 73160 2450 1238 5227
1980 KY62 171220 13844 71870 2370 1726 5095
1981 KYé62 175470 14242 72760 2499 1389 4548
1982 KY62 181000 14075 72990 2547 1349 4399
1983 KY62 186260 13336 75460 2484 1664 4640
1984 KY62 190400 14557 78390 21 1365 4622
o 1985 KY62 194780 14300 80410 2785 1445 4785
1986 KY62 195720 14418 81160 2821 1576 4386
1987 KYé62 197190 14406 83320 2841 1623 4290
1988 KY62 197090 14582 85040 2874 1500 4822 436
1989 . KYé62 197690 15081 87560 2981 1396 4830 369
1990 KY62 199200 15256 90020 3039 1380 3856 387
1991 KYé62 201090 15237 90580 ' 3064 1757 4253 445
o 1992 KYé62 203000 15719 92220 3191 1240 4217 440
1993 KYé62 207110 15646 95760 3240 1613 4652 566
1994 KY62 212260 16118 100590 342) 1489 4180 449
1995 KY62 216930 16474 103980 3573 1613 4652 577
1996 KY62 220790 16701 106420 3688 1489 4180 321
1997 KY62 224541 16902 108378 3795 1376 4708 431
1998 KYé62 228356 17104 110374 3906 1376 4708 431
® 1999 KY62 232239 17307 112408 4019 1376 4708 431
2000 KY62 236189 17513 114481 4136 1376 4708 431
2001 KY62 240208 17721 116594 4257 1376 4708 431
2002 KYé62 243804 17941 118490 4374 1376 4708 431
2003 KYé62 247456 18164 120418 4495 1376 4708 431
2004 KY62 251163 18389 122378 4619 1376 4708 431
2005 KY62 254928 18617 124372 4746 1376 4708 431
2006 KY62 258750 18848 126399 4877 1376 4708 43}
L 2007 KY62 262219 19083 128250 5004 1376 4708 431
2008 KY62 265735 19321 130128 5134 1376 4708 431
2009 KY62 269299 19561 132035 5268 1376 4708 431
2010 KY62 272913 19805 133971 5405 1376 4708 431
2011 KY62 276576 20052 135936 5546 1376 4708 431
2012 KYé62 280043 20289 137771 5682 1376 4708 431
2013 KY62 283554 20529 139632 5821 1376 4708 431
o 2014 KY62 287110 2077 141520 5964 1376 4708 431
2015 KY62 290711 21017 143433 6110 1376 4708 431
2016 KV62 294357 21266 145373 6260 1376 4708 431
Normalized 1996 KY62 1220790 16701 106420 3688 1376 4708 439
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Kentucky 62
Peak Mo.
HDD
Year (Hist’FC)
1976-1981 na
1981-1986 na
1986-1991 984
1991-1996 940
1976-1996 986
1986-1996 986
1996-2001 1124
2001-2006 1124
2006-2011 1124
2011-2016 1124
1996-2016 1124
1972 KY62
1973 KY62
1974 KY62
1975 KY62
1976 KYé62
1977 - KY62
1978 KYé62
1979 KYé62
1980 KYé62
1981 KYé62
1982 KYé62
1983 KY62
1984 KYé62
1985 KY62
1986 KYé62
1987 KY62
1988 KYé62 1108
1989 KY62 1297
1990 KY62 828
1991 KY62 702
1992 KY62 913
1993 KY62 892
1994 KY62 1164
1995 KYé62 922
1996 KYé62 1048
1997 KYé62 1124
1998 KY62 1124
1999 KY62 1124
2000 KYé62 1124
2001 KY62 1124
2002 KY62 1124
2003 KY62 1124
2004 KY62 1124
2005 KYé62 1124
2006 KY62 1124
2007 KY62 1124
2008 KY62 1124
2009 KYé62 1124
2010 KY62 1124
2011 KY62 1124
2012 KYé62 1124
2013 KY&62 1124
2014 KY62 1124
2015 KY62 1124
2016 KYé62 1124
Normalized 1996 KY62 1099
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Section 3
Long-Term Forecast-High Case
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Percent Sales  Percent Own Use Losses Member MWh  Total MWh  Percent
Year Consumers Change (MWh) Change (MWh) (%) Purchases Requirements Ch%
1972 52,831 3,792,968 3,102 9.7% 3,862,045 3,939,286
1973 54,920 4.0% 5,033,988 32.7% 2,811 8.9% 5,102,148 5204191  32.1%
1974 56,975 3.7% 591809 17.6% 2,651 8.7% 5,986,239 6,105964 173%
1975 58,878 3.3% 5,863,245 -0.9% 2,546 8.5% 5,939,400 6,058,188 -0.8%
1976 61,040 3.7% 6,103,980 4.1% 2,860 9.1% 6,190,692 6,314,506 4.2%
1977 63,441 3.9% 6,432,738 5.4% 2,801 74% 6,514,107 6,644,389 52%
1978 65,205 2.8% 6,436,336 0.1% 3,042 7.6% 6,527,678 6,658,231 0.2%
1979 67,573 3.6% 6,929,271 1.7% 2,909 9.0% 7.029,485 7,170,074 7.7%
1980 68,948 2.0% 7,454,859 7.6% 2,754 6.2% 7,528,564 7,679,135 . 7.1%
1981 70,106 1.7% 7,401,040 -0.7% 2,810 6.9% 7,479,670 ' 7,629,264 -0.6%
1982 70,894 1.1% 6,342,743  -14.3% 2,932 12% 6,426,261 6,554,786 -14.1%
1983 72,269 1.9% 6,604,043 4.1% 2,816 8.5% 6,707,235 6,841,380 4.4%
1984 73,660 1.9% 7329994 11.0% 3,042 5.5% 7,398,951 7,546,930  10.3%
1985 74,913 1.7% 6,796,406  -7.3% 2,864 8.0% 6,899,093 7,037,074  -6.8%
1986 76,008 1.5% 6,125,886  -9.9% 2,982 6.7% 6,215,491 6,339,799  -9.9%
1987 77,384 1.8% 6,180,027 0.9% 3,079 6.5% 6,270,519 6,395,929 0.9%
1988 78,603 1.6% 7,713,154 248% 3,196 7.0% 7,813,146 7,969,409  24.6%
1989 79,853 1.6% - 7,951,178 1% 3,255 84% 8,072,761 8,234,217 3.3%
1990 81,050 1.5% 8,113,961 20% 3,133 5.4% 8,191,465 8,355,294 1.5%
1991 82,201 1.4% 8,208,490 1.2% 3,136 7.0% 8,314,440 8,484,123 1.5%
1992 83,737 1.9% 8,222,493 0.2% 3,362 7.0% 8,326,337 8,496,262 0.1%
1993 85,501 2.1% 8,336,903 1.4% 3,089 6.7% 8,445,130 8,617,480 1.4%
1994 87,257 2.1% 7,355,595 -11.8% 3,226 6.1% 7,454,220 7,606,347 -11.7%
1995 89,395 2.4% 7,849,136 6.7% 3,334 6.6% 7,961,435 8,123,913 6.8%
1996 91.548 2.4% 7.931.120 1.0% 3,598 6.5% 8,045,961 8.210.164 1.1%
1997 95,728 4.6% 8,624,381 8.7% 3,630 6.4% 8,741,234 8,919,627 8.6%
1998 100,092 4.6% 9,533,932  10.5% 3,658 6.4% 9,663,109 9,860,315  10.5%
1999 104,652 4.6% 9,804,048 2.8% 3,687 6.4% 9,936,884 10,139,678 2.8%
2000 109,418 4.6% 10,260,568 4.7% 3,715 6.3% 10,399,590 10,611,826 4.7%
2001 114,399 4.6% 10,692,688 42% 3,744 6.3% 10,852,856 11,074,343 4.4%
2002 116,874 22% 10,748,899 0.5% 3,773 6.3% 10,913,008 11,135,723 0.6%
2003 119,807 2.5% 10,867,569 1.1% 3,801 6.3% 11,039,231 11,264,521 1.2%
2004 . 123,615 3.2% 10,997,639 1.2% 3,830 6.3% 11,178,077 11,406,201 1.3%
2005 127,237 2.9% 11,126,824 1.2% 3,858 6.3% 11,315,993 11,546,932 1.2%
2006 131,616 3.4% 11,276,892 1.3% 3,887 6.3% 11,476,244 11,710,454 1.4%
2007 134,550 2.2% 11,362,336 0.8% 3,915 6.3% 11,567,317 11,803,385 0.8%
2008 137,421 2.1% 11,604,864 2.1% 3,944 6.3% 11,818,515 12,059,710 2.2%
2009 140,815 2.5% 11,748,220 1.2% 3,973 6.3% 11,971,488 12,215,804 1.3%
2010 144,362 2.5% 11,895,526 1.3% 4,001 6.3% 12,128,678 12,376,202 1.3%
2011 148,373 2.8% 12,060,620 1.4% 4,030 6.3% 12,304,864 12,555,983 1.5%
2012 151,290 2.0% 12,195,534 1.1% 4,058 6.3% 12,448,665 12,702,719 1.2%
2013 154,104 1.9% 12,389,716 1.6% 4,087 6.3% 12,650,321 12,908,491 1.6%
2014 158,215 2.7% 12,565,029 1.4% 4,116 6.3% 12,837,270 13,099,255 1.5%
2015 161,696 2.2% 12,727,685 1.3% 4,144 6.3% 13,010,931 13,276,460 1.4%
2016 166.608 3.0% 12.924.602 1.5% 4.173 6.3% 13.220.910 13,490,724 1.6%

Notes: . Years 1997-1999 based on short-term forecast

. Year 2000 based on the average values for the short-term and long-term forecasts

. Years 2001-2016 based on the long-term forecast

. Losses represent distribution losses on rural system energy requirements

. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values

Item 6 92
Page 105 of 188

W A& WY -




Summer Peak Percent Load Winter Peak Percent Load
Year (kW) Change Factor (kW) Change Factor
1972 497,000 90.5% 472,000 93.4%
1973 707,000 42.3% 84.0% 508,000 7.6% 114.7%
1974 737,000 42% 94.6% 722,000 42.1% 94.6%
1975 722,000 -2.0% 95.8% 731,000 1.2% 92.8%
1976 759,000 51% 95.0% 748,000 2.3% 94.5%
1977 801,000 5.5% 94.7% 820,000 9.6% 90.7%
1978 802,000 0.1% 94.8% 819,000 -0.1% 91.0%
1979 994,000 23.9% 82.3% 974,000 18.9% 82.4%
1980 1,039,000 4.5% 84.4% 1,007,000 3.4% 85.3%
1981 1,034,000 0.5% 84.2% 1,037,000 3.0% 82.3%
1982 890,000 -13.9% 84.1% 1,034,000 -0.3% 70.9%
1983 966,000 8.5% 80.8% 1,046,000 1.2% 73.2%
1984 1,027,000 6.3% 83.9% 979,000 -6.4% 86.3%
1985 965,000 -6.0% 83.2% 1,042,000 6.4% 75.6%
1986 890,000 -1.8% 81.3% 993,000 -4. 7% 71.5%
1987 990,000 11.2% 73.8% 920,000 -7.4% 77.8%
1988 1,157,000 16.9% 78.6% 1,063,000 15.5% 83.9%
1989 1,142,000 -1.3% 82.3% 1,177,000 10.7% 78.3%
1990 1,174,000 2.8% 81.2% 1,089,000 -1.5% 85.9%
1991 1,168,000 -0.5% 82.9% 1,140,000 4.7% 83.3%
1992 1,166,000 0.2% 83.2% 1,149,000 0.8% 82.7%
1993 1,217,000 4.4% 80.8% 1,137,000 -1.0% 84.8%
1994 1,055,000 -13.3% 82.3% 1,189,000 4.6% 71.6%
1995 1,166,000 10.5% 79.5% 1,063,000 -10.6% 85.5%
1996 1,167,000 0.1% 80.3% 1,154,000 8.6% 79.6%
1997 1,349,298 15.6% 74.3% 1,323,654 14.7% 76.3%
1998 1,406,008 42% 78.8% 1,379,777 42% 80.8%
1999 1,503,683 6.9% 80.3% 1,476,462 7.0% 82.2%
2000 1,545,938 2.8% 79.9% 1,514,536 2.6% 81.8%
2001 1,591,445 2.9% 79.4% 1,556,188 2.8% 81.2%
2002 1,603,968 0.8% 79.3% 1,568,710 0.8% 81.0%
2003 1,630,275 1.6% 78.9% 1,595,018 1.7% 80.6%
2004 1,659,110 1.8% 78.5% 1,623,852 1.8% 80.2%
2005 1,687,748 1.7% 78.1% 1,652,491 1.8% 79.8%
2006 1,721,016 2.0% T1.7% 1,685,758 2.0% 79.3%
2007 1,739,958 1.1% 77.4% 1,704,700 1.1% 79.0%
2008 1,783,963 2.5% 77.2% 1,748,705 2.6% 78.7%
2009 1,815,743 1.8% 76.8% 1,780,485 1.8% 78.3%
2010 1,848,398 1.8% 76.4% 1,813,141 1.8% 77.9%
2011 1,884,997 2.0% 76.0% 1,849,740 2.0% 71.5%
2012 1,914,906 1.6% 75.7% 1,879,648 1.6% 77.1%
2013 1,950,796 1.9% 75.5% 1,915,538 1.9% 76.9%
2014 1,989,660 2.0% 75.2% 1,954,402 2.0% 76.5%
2015 2,025,719 1.8% 74.8% 1,990,461 1.8% 76.1%
2016 2.069.372 22% 74.4% 2.034.115 2.2% 15.7%

Notes: 1. Years 1997-1999 based on short-term forecast

2. Year 2000 based on the average values for the short-term and long-term forecasts

3. Years 2001-2016 based on the long-term forecast

4. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
5. Peak amounts represent the total Big Rivers 60-minute CP demand value
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Percent Sales Percent Average Use Percent
Year Consumers Change (MWh) Change  (kWh/Cust/Mo) Change
1972 48,646 426,199 730
1973 50,636 4.1% 475,060 11.5% 782 1.1%
1974 52,494 3.7% 495,221 42% 786 0.6%
1975 54,230 3.3% 565,706 14.2% 869 10.6%
1976 56,193 3.6% 603,393 6.7% 895 2.9%
1977 58,226 3.6% 706,616 17.1% 1,011 13.0%
1978 59,761 2.6% 756,149 7.0% 1,054 4.3%
1979 61.858 3.5% 735.825 -2.7% 991 $.0%
1980 63,049 1.9% 795,980 8.2% 1,052 6.1%
1981 63,941 1.4% 745,835 6.3% 972 -1.6%
1982 64,502 0.9% 756,931 1.5% 978 0.6%
1983 65,519 1.6% 781,501 3.2% 994 1.6%
1984 66,607 1.7% 819,670 4.9% 1,026 3.2%
1985 67,754 1.7% 819,928 0.0% 1,008 -1.7%
1986 68,718 1.4% 871,530 6.3% 1,057 48%
1987 69.946 1.8% 909,195 43% 1,083 2.5%
1988 71,032 1.6% 931,639 2.5% 1,093 0.9%
1989 72,171 1.6% 925,721 £0.6% 1,069 -2.2%
1990 73,156 1.4% 930,785 0.5% 1,060 0.8%
1991 74,176 1.4% 991,459 6.5% 1,114 5.1%
1992 75,668 2.0% 945,487 4.6% 1,041 6.5%
1993 77.266 2.1% 1,052,301 11.3% 1,135 9.0%
1994 78.879 2.1% 1,040,652 -1.1% 1,099 3.1%
1995 80,808 24% 1,101,490 5.8% 1,136 3.3%
1996 82.659 2.3% 1.144.623 3.9% 1,154 1.6%
1997 86,438 4.6% 1,269,136 10.9% 1,224 6.0%
1998 90.391 4.6% 1,366,232 1.7% 1,260 2.9%
1999 94.524 4.6% 1,462,581 7.1% 1,289 24%
2000 98,846 4.6% 1,559,061 6.6% 1,314 1.9%
2001 103,365 4.6% 1,663,927 6.7% 1,341 2.1%
2002 105,573 2.1% 1,700,128 2.2% 1,342 0.0%
2003 108.250 2.5% 1,780,154 4.7% 1.370 2.1%
2004 111,714 3.2% 1,871,304 5.1% 1,396 1.9%
2005 114,927 2.9% 1,953,876 4.4% 1,417 1.5%
2006 118.896 3.5% 2,052,806 5.1% 1,439 1.6%
2007 121,651 2.3% 2,099,226 2.3% 1,438 0.1%
2008 124,224 2.1% 2,181,451 39% 1,463 1.8%
2009 127,334 2.5% 2,264,892 3.8% 1,482 1.3%
2010 130,515 2.5% 2,350,553 38% 1,501 1.3%
2011 134,129 2.8% 2,452,582 43% 1,524 1.5%
2012 136,729 1.9% 2,522,929 29% 1,538 0.9%
2013 139,273 1.9% 2,580,070 23% 1,544 0.4%
2014 143,027 2.7% 2,687,106 4.1% 1,566 1.4%
2015 146,179 22% 2,778,616 34% 1,584 1.2%
2016 150,654 3.1% 2.901.213 4.4% 1,605 1.3%
Notes: 1. Years 1997-2016 based on the long-term forecast

2. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
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Blg vaers ElcctncCorpomuon

- C/Small Cl

Percent Sales Percent Average Use Percent
Year Consumers Change (MWh) Change (kWh/Cust/Mo) Cham
1972 4,111 188,145 3.814
1973 4,207 2.3% 188,997 0.5% 3,744 -1.8%
1974 4,402 4.6% 190,553 08% 3.607 -3.6%
1975 4,565 317% 221.820 16.4% 4,049 123%
1976 4,762 43% 235,573 6.2% 4,122 1.8%
1977 5,131 71.7% 280,660 19.1% 4,558 10.6%
1978 5.352 4.3% 309,797 104% 4,824 5.8%
1979 5617 5.0% 250,462 -19.2% 3,716 -23.0%
1980 5.801 3.3% 266,633 6.5% 3.830 3%
1981 6,062 4.5% 272,242 2.1% 3.742 23%
1982 6,277 3.5% 283,508 4.1% 3,764 - 0.6%
1983 6,622 55% 292,126 3.0% 3,676 2.3%
1984 6918 4.5% 313,999 1.5% 3,782 29%
1985 7.021 1.5% 321,458 24% 3.815 09%
1986 7,151 1.9% 325914 1.4% 3,798 0.5%
1987 7,296 2.0% 338,858 4.0% 3,870 1.9%
1988 7.424 1.8% 351,822 3.8% 3.949 2.0%
1989 7.526 1.4% 355,923 12% 3,941 02%
1990 7,730 2.7% 371,964 4.5% 4,010 1.7%
1991 7,854 1.6% 381,198 25% 4,045 0.9%
1992 7,898 0.6% 388,913 2.0% 4,103 1.5%
1993 8,060 1% 419,026 17% 4,332 5.6%
1994 8,198 1.7% 429,433 2.5% 4,365 08%
1995 8,406 2.5% 447,653 4.2% 4,438 1.7%
1996 8,689 3.4% 463,285 3.5% 4.443 0.1%
1997 9,087 4.6% 508,005 9.7% 4,659 4.9%
1998 9,494 4.5% 537.416 58% 4717 1.3%
1999 9917 4.5% 568.814 5.8% 4,780 1.3%
2000 10,357 4.4% 605,462 6.4% 4,872 1.9%
200t 10,815 4.4% 647,867 7.0% 4,992 2.5%
2002 11,079 24% 678,009 4.1% 5,100 22%
2003 11,331 23% 716,585 5.7% 5270 33%
2004 11,671 3.0% 755,437 54% 5394 24%
2005 12,076 3.5% 801,982 6.2% 5534 26%
2006 12,482 3.4% 853.052 6.4% 5.695 2.9%
2007 12,657 1.4% 892,008 4.6% 5.873 3.1%
2008 12,951 23% 940,554 54% 6.052 3.0%
2009 13,231 2.2% 1,000,401 6.4% 6,301 4.1%
2010 13,593 2.7% 1,061,977 6.2% 6,511 3.3%
2011 13,986 2.9% 1,124,974 5.9% 6,703 3.0%
2012 14,299 22% 1,189.473 5.7% 6,932 34%
2013 14,565 1.9% 1,244,540 4.6% 7,121 2.7%
2014 14918 2.4% 1,312,749 55% 7.333 3.0%
2015 15,243 2.2% 1,383.827 54% 7,565 3.2%
2016 15.676 2.8% 1.458.080 5.4% 7.751 25%

Notes: 1. Years 1997-2016 based on the long-term forecast

2. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
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1997 Load Forecast - High Case

C/ Large Classification

Percent Sales Percent
Year Consumers Change (MWh) Change
1972 9 3,177,303
1973 10 11.1% 4,368,418 37.5%
1974 10 0.0% 5,230,483 19.7%
1975 11 10.0% 5.073.573 -3.0%
1976 16 455% i 5.262,762 3.7%
1977 17 63% 5,443,274 3.4%
1978 15 -11.8% 5.368,154 -1.4%
1979 17 13.3% 5,940,734 10.7%
1980 18 59% 6,390,170 71.6%
1981 19 56% 6,380,899 0.1%
1982 22 15.8% 5.300,242 -16.9%
1983 23 45% 5,528,519 4.3%
1984 25 8.7% 6,194,365 12.0%
1985 27 8.0% 5,653,054 -8.7%
1986 33 22.2% 4,926,411 -12.9%
1987 34 3.0% 4,929,857 0.1%
1988 36 5.9% 6,427,497 30.4%
1989 40 11.1% 6,667,299 3.7%
1990 40 0.0% 6,808,988 2.1%
1991 41 2.5% 6,833,471 0.4%
1992 38 -1.3% 6,885,705 0.8%
1993 37 -2.6% 6,863,080 0.3%
1994 37 0.0% 5.882,908 -14.3%
1995 35 S54% 6,297,252 7.0%
1996 38 8.6% 6.320,441 0.4%
1997 37 -2.6% 6,790,687 71.4%
1998 37 0.0% 7.585.880 11.7%
1999 37 0.0% 8,340,430 9.9%
2000 37 0.0% 8,373,153 0.4%
200t 37 0.0% 8,377,807 0.1%
2002 36 -2.7% 8,367,607 0.1%
2003 36 0.0% 8,367,607 0.0%
2004 36 0.0% 8,367,607 0.0%
2005 36 0.0% 8,367,607 0.0%
2006 36 0.0% 8,367,607 0.0%
2007 36 0.0% 8,367,607 0.0%
2008 36 0.0% 8.479,297 1.3%
2009 36 0.0% 8,479,297 0.0%
2010 36 0.0% 8,479,297 0.0%
2011 36 0.0% 8,479,297 0.0%
2012 36 0.0% 8,479,297 0.0%
2013 36 0.0% 8,561,203 1.0%
2014 36 0.0% 8,561,203 0.0%
2015 36 0.0% 8.561,203 0.0%
2016 36 0.0% 8.561,203 0.0%

Notes: 1. Years 1997-2016 based on the long-term forecast

2. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
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Percent Sales Percent
Year Consumers Change (MWh) Change
1972 65 1.321
1973 67 31.1% 1,512 14.5%
1974 69 3.0% 1,839 21.6%
1975 72 4.3% 2,145 16.7%
1976 69 4.2% 2,252 5.0%
1977 68 -1.4% 2,188 -2.8%
1978 71 4.4% 2,204 0.7%
1979 76 7.0% 2,210 0.3%
1980 74 -2.6% 2,032 -8.0%
1981 76 21% 1,985 2.3%
1982 84 10.5% 1,999 0.7%
1983 93 10.7% 1,833 -8.3%
1984 98 54% 1,887 259%
1985 99 1.0% 1,927 2.2%
1986 96 -3.0% 1,981 2.8%
1987 101 52% 2,048 3.4%
1988 104 3.0% 2,110 3.0%
1989 109 4.8% 2,154 2.1%
1990 116 6.4% 2,177 1.1%
1991 121 4.3% 2,276 4.5%
1992 124 2.5% 2,275 0.1%
1993 129 4.0% 2,417 6.2%
1994 134 3.9% 2,509 3.8%
1995 136 1.5% 2,641 5.3%
1996 152 11.8% 2,661 0.8%
1997 156 2.6% 2,729 2.6%
1998 160 2.6% 2,797 2.5%
1999 164 2.5% 2,865 24%
2000 168 24% 2,933 2.4%
2001 172 2.4% 3,001 ’ 2.3%
2002 176 2.3% 3,069 2.3%
2003 180 2.3% 3,137 22%
2004 184 2.2% 3,205 2.2%
2005 188 22% 3.2713 2.1%
2006 192 2.1% 3,341 2.1%
2007 196 2.1% 3,409 2.0%
2008 200 2.0% 3,477 2.0%
2009 204 2.0% 3,545 2.0%
2010 208 2.0% 3612 1.9%
2011 212 1.9% 3,680 1.9%
2012 216 1.9% 3,748 18%
2013 220 1.9% 3,816 1.8%
2014 224 1.8% 3,884 1.8%
2015 228 1.8% 3,952 1.7%
2016 232 1.8% 4,020 1.7%

Notes: 1. Years 1997-2016 based on the long-term forecast

2. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values

Item 6
Page 110 of 188




. ° °
L) : L
| - .
Percent Sales Percent
. Year Consumers Change {MWh) Change
1972 0 0
1973 0 0.0% 0 0.0%
1974 0 0.0% 0 0.0%
1975 0 0.0% 0 0.0%
1976 0 0.0% 0 0.0%
1977 0 0.0% 0 0.0%
@ 1978 6 0.0% 33 0.0%
1979 6 0.0% 40 233% |
1980 7 16.7% 42 5.1% |
1981 8 143% 79 85.5% |
1982 9 12.5% 63 -20.0% |
1983 12 33.3% 65 3.1% }
1984 12 0.0% 74 13.4% ‘
. 1985 12 0.0% 39 -46.5%
1986 9 -25.0% 50 26.3%
1987 8 111% 68 36.9%
1988 7 -12.5% 85 24.6%
1989 7 0.0% 82 -3.9%
1990 8 14.3% 48 41.3%
. 1991 9 12.5% 86 79.1%
1992 9 0.0% 114 32.5%
1993 9 0.0% 78 -31.2%
1994 9 0.0% 93 19.3%
1995 10 11.1% 100 7.2%
1996 10 0.0% 110 10.0%
® 1997 10 0.0% 86 21.5%
1998 10 0.0% 86 0.0%
1999 10 0.0% 86 0.0%
2000 10 0.0% 86 0.0%
2001 10 0.0% 86 0.0%
2002 10 0.0% 86 0.0%
. 2003 10 0.0% 86 0.0%
2004 10 0.0% 86 0.0%
2005 10 0.0% 86 0.0%
2006 10 0.0% 86 0.0%
2007 10 0.0% 86 0.0%
2008 10 0.0% 86 0.0%
2009 10 0.0% 86 0.0%
. 2010 10 0.0% 86 0.0%
2011 10 0.0% 86 0.0%
2012 10 0.0% 86 0.0%
2013 10 . 0.0% 86 0.0%
2014 10 0.0% 86 0.0%
2015 10 0.0% 86 0.0%
2016 10 0.0% 86 0.0%
o
Notes: 1. Years 1997-2016 based on the long-term forecast
2. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
o Item 6
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Kentucky 62 High Range
Residential Residential C/1 Small C/1 Small CA/l Large PbStLgt Irrigation
Consumers Consumers Consumers Consumers Consumers Consumers Consumers
Year (Historical) (Model)  (Historical) (Model) (HistFC) (HisvFC) (HisvFC)
1976-1981 2.6% 2.1% 4.9% 2.3% 3.5% 1.9% na
1981-1986 1.5% 2.8% 3.4% 3.2% 11.7% 5.0% 24%
1986-1991 1.5% 0.7% 1.9% 2.9% 4.4% 4.6% 0.4%
1991-1996 2.2% 2.5% 2.0% 4.4% -1.5% 4.8% 1.8%
1976-1996 1.9% 2.0% 3.1% 32% 4.4% 4.0% na
1986-1996 1.9% 1.6% 2.0% 3. 7% 14% 4.7% 1.1%
1996-2001 na 4.6% na 4.5% -0.5% 2.5% 0.0%
2001-2006 na 2.8% na 2.9% 0.5% 22% 0.0%
2006-2011 na 2.4% na 2.3% 0.0% 2.0% 0.0%
2011-2016 na 2.4% na 2.3% 0.0% 1.8% 0.0%
1996-2016 na 33% na 32% -04% 2.2% 0.0%
1972 KY62 48646 4111 9 65 Q
1973 KY62 50636 50877 4207 4616 10 67 0
1974 KY62 52494 52557 4402 4891 10 69 0
1975 KYé62 54230 53993 4565 4734 11 72 0
1976 KY62 56193 55752 4762 5060 16 69 0
1977 KY62 58226 57489 5131 5344 17 68 0
1978 KY62 59761 58883 5352 5705 15 71 6
1979 KY62 61858 59539 5617 5694 17 76 6
1980 KYé62 63049 60080 5801 5566 18 74 7
1981 KY62 63941 61880 6062 5672 19 76 8
1982 KYé62 64502 64238 6277 5707 22 84 9
1983 KYé62 65519 66517 6622 5998 23 93 12
1984 KYé62 66607 68343 6918 6303 25 98 12
1985 KY62 67754 70337 7021 6536 27 99 12
1986 KYé62 68718 70914 7151 6645 33 96 9
1987 KY62 69946 71665 7296 €882 34 101 8
1988 KY62 71032 71533 7424 7039 36 104 7
1989 KY62 721N 71890 7526 7320 40 109 7
1990 KYé62 73156 72562 7730 7601 40 116 8
1991 KY62 74176 73426 7854 7679 41 121 9
1992 KY62 75668 74332 7898 7849 38 124 9
1993 KY62 77266 76292 8060 8273 37 129 9
1994 KY62 78879 78785 8198 8826 37 134 9
1995 KY62 80808 81106 8406 9224 35 136 10
1996 KY62 82659 82969 8689 9517 38 152 10
1997 KY62 86438 9087 37 156 10
1998 KY62 90391 9494 37 160 10
1999 KY62 94524 9917 37 164 10
2000 KYé62 98846 10357 37 168 10
2001 KY62 103365 10815 37 172 10
2002 KY62 105573 11079 36 176 10
2003 KY62 108250 11331 36 180 10
2004 KYé62 111714 11671 36 184 10
2005 KYé62 114927 12076 36 188 10
2006 KYé62 118896 12482 36 192 10
2007 KY62 121651 12657 36 196 10
2008 KY62 124224 12951 36 200 10
2009 KYé62 127334 13231 36 204 10
2010 KY62 130515 13593 36 208 10
2011 KYé62 134129 13986 36 212 10
2012 KYé62 136729 14299 36 216 10
2013 KYé62 139273 14565 36 220 10
2014 KYé62 143027 14918 36 224 10
2015 KY62 146179 15243 36 228 10
2016 KY62 150654 15676 36 232 10
Normalized 1996 KY62 82659 82969 8689 9517 38 152 10
Item 6
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Kentucky 62 High Range

Total Residential Residential Residential Residential CAl Small CA Small

Consumers kWh/Cons/Mo kWh/Cons/Mo Energy (MWh) Energy (MWh) Energy (MWh) Energy (MWh)
Year (HistFC) (Historical) (Model) (Historical) (Model) (Historical) (Model)
1976-1981 2.8% 1.7% 2.0% 4.3% 4.2% 2.9% 2.8%
1981-1986 1.6% 1.7% 0.1% 3.2% 2.9% 3.7% 42%
1986-1991 1.6% 1.1% 0.8% 2.6% 1.5% 32% 2.9%
1991-1996 22% 0.7% 0.9% 2.9% 3.4% 4.0% 3.6%
1976-1996 2.0% 1.3% 1.0% 3.3% 3.0% 34% 3.4%
1986-1996 1.9% 0.9% 0.8% 2.8% 2.4% 3.6% 3.3%
1996-2001 4.6% na 3.0% na 71.7% na 6.8%
2001-2006 2.8% na 1.4% na 4.3% na 5.7%
2006-2011 2.4% na 1.2% na 3.6% na 5.7%
2011-2016 2.3% na 1.0% na 3.4% na 53%
1996-2016 3.3% na 1.9% na 52% na 6.0%
1972 KY62 52831 730 426199 188145 22409

1973 KYé62 54920 782 924 475060 . 563955 188997 194662

1974 KYé62 56975 786 895 495221 564730 190553 195110

1975 KYé62 58878 869 933 565706 604335 221820 205861

1976 KYé62 61040 895 953 603393 637755 235573 236974

1977 KY62 63441 1011 1071 706616 738751 280660 288719

1978 KY62 65205 1054 1122 756149 792792 309797 307097

1979 KYé62 67573 991 1086 735825 775765 250462 262101

1980 KY62 68948 1052 1115 795980 803712 266633 268744

1981 KYé62 70106 972 1054 745835 782519 272242 271847

1982 KY62 70894 978 1007 756931 776177 283508 274971

1983 KYé62 72269 994 1055 781501 842051 292126 295508

1984 KYé62 73660 1026 1048 819670 859180 313999 303686

1985 KY62 74913 1008 1075 819928 907595 321458 320401

1986 KY62 76008 1057 1060 871530 902323 325914 333264

1987 KY62 77384 1083 1072 909195 922318 338858 339690

1988 KYé62 78603 1093 1106 931639 949169 351822 349934

1989 KY62 79853 1069 1103 925721 951237 355923 359321

1990 KY62 81050 1060 1020 930785 888461 371964 352089

1991 KYé62 82201 1114 1102 991459 971072 381198 384898

1992 KYé62 83737 1041 1049 945487 935830 388913 379343

1993 KY62 85501 1135 1119 1052301 1024725 419026 414846

1994 KY62 87257 1099 1102 1040652 1041437 429433 420497

1995 KYé62 89395 1136 1151 1101490 1120356 447653 447945

1996 KYé62 91548 1154 1153 1144623 1148242 463285 459619

1997 KY62 95728 1224 1269136 508005

1998 KYé62 100092 1260 1366232 537416

1999 KYé62 104652 1289 1462581 568814

2000 KY62 109418 1314 1559061 605462

2001 KY62 114399 1341 1663927 647867

2002 KY62 116874 1342 1700128 678009

2003 KYé62 119807 1370 1780154 716585

2004 KYé62 123615 1396 1871304 755437

2005 KYé62 127237 1417 1953876 801982

2006 KYé62 131616 1439 2052806 853052

2007 KYé62 134550 1438 2099226 892008

2008 KYé62 137421 1463 2181451 940554

2009 KYé62 140815 1482 2264892 1000401

2010 KYé62 144362 1501 2350553 1061977

2011 KY62 148373 1524 2452582 1124974

2012 KYé62 151290 1538 2522929 1189473

2013 KY62 154104 1544 2580070 1244540

2014 KY62 158215 1566 2687106 1312749

2015 KYé62 161696 1584 2778616 1383827

2016 KY62 166608 1605 2901213 1458080

Normalized 1996 KYé62 91548 1156 1146945 466249
Item 6
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Kentucky 62 High Range
Rural
C/l Large Pb St Lgt Irrigation Own Use System Energy Smelter Non Smelter
Energy (MWh) Energy (MWh) Energy (MWh) Energy (MWh)  Sales (MWh) Energy (MWh) Energy (MWh)
Year (Hist/FC) (Hist’FC) (HistFC) (HisvFC) (HistFC) (HisvFC) (HistFC)
1976-1981 3.9% -2.5% na -0.4% 39% na na
1981-1986 -5.0% -0.0% -8.8% 1.2% 3.3% -6.6% 5.0%
1986-1991 6.8% 2.8% 11.5% 1.0% 2.8% 7.3% 3.0%
1991-1996 -1.5% 3.2% 5.1% 2.8% 3.2% -3.4% 5.3%
1976-1996 0.9% 0.8% na 1.2% 33% na na
1986-1996 2.5% 3.0% 8.2% 1.9% 3.0% 1.8% 4.2%
1996-2001 5.8% 24% -4.7% 0.8% 1.5% 3.8% 9.7%
2001-2006 -0.0% 22% 0.0% 0.8% 4.7% 0.0% 2.4%
2006-2011 0.3% 2.0% 0.0% 0.7% 42% 0.0% 28%
2011-2016 0.2% 1.8% 0.0% 0.7% 4.0% 0.0% 2.7%
1996-2016 2.0% 2.2% -1.6% 0.8% 5.4% 1.3% 4.9%
1972 KY62 3177303 1321 0 3102 615665 na na
1973 KY62 4368418 1512 0 2811 665570 na na
1974 KY62 5230483 1839 0 2651 687613 na na
1975 KY62 5073573 2145 0 2546 789672 na na
1976 KY62 5262762 2252 0 2860 841218 4934026 1169954
1977 KY62 5443274 2188 0 2801 989464 5103835 1328903
1978 KY62 5368154 2204 33 3042 1068182 5014840 1421496
1979 KY62 5940734 2210 40 2909 988537 5500327 1428943
1980 KY62 6390170 2032 42 2754 1064688 5935116 1519743
1981 KY62 6380899 1985 79 2810 1020141 5893803 1507237
1982 KYé62 5300242 1999 63 2932 1042501 4732186 1610557
1983 KYé62 5528519 1833 65 2816 1075525 4880411 1723633
1984 - KYé62 6194365 1887 74 3042 1135629 5495014 1834979
1985 KY62 5653054 1927 39 2864 1143352 4964900 1831506
1986 KY62 4926411 1981 50 2982 1199475 4198758 1927128
1987 KY62 4929857 2048 68 3079 1250169 4163242 2016784
1988 KY62 6427497 2110 85 3196 1285657 5627682 2085472
1989 KY62 6667299 2154 82 3255 1283879 5862015 2089163
1990 KYé62 6808988 21 48 3133 1304974 5916778 2197184
1991 KYé62 6833471 2276 86 3136 1375019 5969212 2239278
1992 KY62 6885705 2275 114 3362 1336789 6001284 2221209
1993 KY62 6863080 2417 78 3089 1473823 5966768 2370135
1994 KY62 5882908 2509 93 3226 1472687 4942862 2412733
1995 KYé62 6297252 2641 100 3334 1551884 5162811 2686325
1996 KY62 6320441 2661 110 3598 1610679 5028097 2903023
1997 KY62 6790687 2729 86 3630 1779957 5426886 3143758
1998 KY62 7585880 27197 86 3658 1906531 6065161 3427250
1999 KY62 8340430 2865 86 3687 2034347 6065161 4309616
2000 KYé62 8373153 2933 86 371s 2167543 6065161 4475535
2001 KY62 8377807 3001 86 3744 2314881 6065161 4627527
2002 KY62 8367607 3069 86 3773 2381292 6065161 4683738
2003 KY62 8367607 3137 86 3801 2499962 6065161 4802408
2004 KY62 8367607 3205 86 3830 2630032 6065161 4932478
2005 KY62 8367607 3273 86 3858 2759217 €06516! 5061663
2006 KY62 8367607 3341 86 3887 2909285 6065161 521173}
2007 KY62 8367607 3409 86 3915 2994729 6065161 5297175
2008 KY62 8479297 3477 86 3944 3125567 6065161 5539703
2009 KY62 8479297 3545 86 3973 3268923 6065161 5683059
2010 KY62 8479297 3612 86 4001 3416229 6065161 5830365
2011 KY62 8479297 3680 86 4030 3581323 606516! 5995459
2012 KYé62 8479297 3748 86 4058 3Ne6237 6065161 6130373
2013 KY62 8561203 3816 86 4087 3828513 6065161 6324555
2014 KY62 8561203 3884 86 4116 4003826 6065161 6499868
2015 KY62 8561203 3952 86 4144 4166482 6065161 6662524
2016 KY62 8561203 4020 86 4173 4363399 6065161 6859441
Normalized 1996 KYé62 6320441 2661 110 3598 1615965 5028097 2908309
Item 6 101
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Kentucky 62 High Range

Total Mbr. Rural Native Total Summer Summer Summer

® System Energy System Sales Energy Req.  Rural System  Rural System  Rural System

Sales (MWh) Losses (%) (MWh) (MWh) NCP (kW) NCPLF. NCP (kW)

Year (HistFC) (HistFC) (HistFC) (HisVFC)  (HistFC-LF) (HisvFC) {Model)

1976-1981 3.9% 1.7% 3.9% 3.9% na na na

1981-1986 -3.7% 7.1% -3.6% -3.6% 32% 43.7% na

1986-1991 6.0% 6.8% 6.0% 6.0% 0.6% 45.8% na

® 1991-1996 -0.7% 6.6% -0.7% -0.7% 2.0% 47.4% na

1976-1996 1.3% 71% 1.3% 1.3% na na na

1986-1996 2.6% 6.7% 2.6% 2.6% 1.3% 46.6% na

1996-2001 6.1% 6.4% 6.2% 6.2% 7.0% 47.9% 6.4%

2001-2006 1.1% 6.4% 1.1% 1.1% 4.7% 47.5% 4.2%

2006-2011 1.4% 6.4% 1.4% 1.4% 42% 47.5% 3.9%

o 2011-2016 1.4% 6.4% 1.4% 1.4% 4.0% 47.5% 3.8%

1996-2016 2.8% 6.4% 2.9% 2.9% 5.3% 47.6% 4.8%

1972 KYé62 3792968 9.7% 3862045 3939286 na na na

1973 KY62 5033988 8.9% 5102148 5204191 na na na

1974 KY62 5918096 8.7% 5986239 6105964 na na na

1975 KY62 5863245 8.5% © 5939400 6058188 na na na

® 1976 KY62 6103980 9.1% 6190692 6314506 na na na

1977 KY62 6432738 1.4% 6514107 6644389 na na na

1978 KY62 6436336 7.6% 6527678 6658231 na na na

1979 KYé62 6929271 9.0% 7029485 7170074 274000 45.2% na

1980 KY62 7454859 6.2% 7528564 7679135 302000 42.9% na

1981 KY62 7401040 6.9% 7479670 7629264 295000 42.4% na

1982 KY62 6342743 1.2% 6426261 6554786 294000 43.6% na

o 1983 KY62 6604043 8.5% 6707235 6841380 320000 41.9% na

1984 KY62 7329994 5.5% 7398951 7546930 299000 459% na

1985 KYé62 6796406 8.0% 6899093 7037074 309000 45.9% na

1986 KY62 6125886 6.7% 6215491 6339799 346000 42.4% na

1987 KY62 6180027 6.5% 6270519 6395929 330000 46.3% na

1988 KY62 7713154 7.0% 7813146 7969409 349000 45.2% na

1989 KY62 7951178 8.4% 8072761 . 8234217 329000 48.7% na

1990 KY62 8113961 5.4% 8191465 8355294 350000 45.0% na

® 1991 KY62 8208490 7.0% 8314440 8484123 357160 47.2% na

1992 KY62 8222493 7.0% 8326337 8496262 345226 47.5% na

1993 KY62 8336903 6.7% 8445130 8617480 390425 46.2% na

1994 KY62 7355595 6.1% 7454220 7606347 371171 48.2% na

1995 KY62 7849136 6.6% 7961435 8123913 414874 45.7% na

1996 KY62 7931120 6.5% 8045961 8210164 394421 49.8% 394421

1997 KY62 8570644 6.4% 8695523 8872983 456996 47.5% 458059

(] 1998 KY62 9492411 6.4% 9625726 9822170 489441 47.5% 486297

1999 KYé62 10374777 6.4% 10516529 10731152 522186 47.5% 514811

2000 KY62 10540696 6.3% 10691216 10909404 556303 47.5% 544526

2001 KYé62 10692688 6.3% 10852856 11074343 594031 47.5% 577396

2002 KY62 10748899 6.3% 10913008 11135723 610935 47.5% 592212

2003 KY62 10867569 6.3% 11039231 11264521 641268 47.5% 618686

2004 KY62 10997639 6.3% 11178077 11406201 674636 47.5% 647703

) 2005 KY62 11126824 6.3% 11315993 11546932 707780 47.5% 676523

2006 KY62 11276892 6.3% 11476244 11710454 746293 47.5% 710002

2007 KY62 11362336 6.3% 11567317 11803385 768178 47.5% 729064

2008 KY62 11604864 6.3% 11818515 12059710 801705 41.5% 758253

2009 KY62 11748220 6.3% 11971488 12215804 838468 47.5% 790234

2010 KYé62 11895526 6.3% 12128678 12376202 876245 47.5% 823096

2011 KY62 12060620 6.3% 12304864 12555983 918588 47.5% 859927

2012 KYé62 12195534 6.3% 12448665 12702719 953147 47.5% 890025

o 2013 KYé62 12389716 6.3% 12650321 12908491 981925 47.5% 915073

2014 KY62 12565029 6.3% 12837270 13099255 1026855 47.5% 954184

2015 KYé62 12727685 6.3% 13010931 13276460 1068591 47.5% 990471

2016 KY62 12924602 6.3% 13220910 13490724 1119057 47.5% 1034401

Normalized 1996 KY62 7936406 6.4% 8051611 8215930 423356 46.5% 423356

o Item 6
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Kentucky 62 High Range
Summer Summer Summer Summer Summer Summer Summer
Rural System  Rural System  Rural System  Rural System  Rural System C/ Large Smelter
NCPLF. CP (kW) CPLF. CP (kW) CPLF. NCP (kW) NCP (kW)
Year (Model) (Hist) (Hist) (Model) (Model) (Hist/FC) (HisVFC)
1976-1981 na na na na na na na
1981-1986 na 3.2% 45.5% na na na -42%
1986-1991 na 0.1% 47.0% na na na 4.3%
1991-1996 na 2.3% 49.8% na na -1.6% -1.8%
1976-1996 na na na na na na na
1986-1996 na 1.2% 48.3% na na na 0.2%
1996-2001 48.4% na na 6.5% 49.7% 5.6% 4.4%
2001-2006 49.4% na na 4.3% 50.3% -0.0% 0.0%
2006-2011 50.3% na na 3.9% 51.2% 0.3% 0.0%
2011-2016 51.0% na na 3.8% 51.8% 0.2% 0.0%
1996-2016 49.4% na na 4.9% 50.4% 1.9% 1.5%
1972 KYé62 na na na na na na na
1973 KYé62 na na na na na na na
1974 KY62 na na na na na na na
1975 KYé62 na na na na na na na
1976 KYé62 na na na na na na 587500
1977 KY62 na na na na na na 595000
1978 KY62 na na na na na na 594500
1979 KY62 na 265000 46.8% na na na 684000
1980 KY62 na 299000 43.4% na na na 688000
1981 KY62 na 289000 43.3% na na na 690000
1982 KY62 na 276000 46.5% ns na na 680000
1983 KY62 na 300000 44.7% na na na 663000
1984 KY62 na 282000 48.6% na na na 664500
1985 KY62 na 303000 46.8% na na na 558500
1986 KYé62 na 335000 43.3% na na na 558000
1987 KY62 na 323000 47.3% na na na 553760
1988 KY62 na 342000 46.1% na na na 678020
1989 KY62 na 321000 49.9% na na 811558 685617
1990 KY62 na 344000 45.8% na na 832311 689174
1991 KY62 na 339855 49.6% na na 833878 689181
1992 KY62 na 331489 49.5% na na 791875 696922
1993 KY62 na 370687 48.6% na na 791777 697574
1994 KY62 na 354703 50.5% na na 689221 568645
1995 KY62 na 387914 48.9% na na 754183 697574
1996 KY62 49.8% 380236 51.7% 380236 51.7% 768925 568645
1997 KY62 47.4% 446946 48.6% 898000 706500
1998 KY62 47.8% 475006 48.9% 930800 706500
1999 KY62 48.2% 503341 49.3% 1003750 706500
2000 KY62 48.5% 532869 49.6% 1007450 706500
2001 KY62 48.9% 565531 49.9% 1008075 706500
2002 KY62 49.0% 580254 50.0% 1005875 706500
2003 KY62 49.2% 606561 50.2% 1005875 706500
2004 KY62 49.5% . 635396 50.4% 1005875 706500
2005 KY62 49.7% 664034 50.6% 1005875 70650C
2006 KY62 49.9% 697302 50.8% 1005875 706500
2007 KY62 50.0% 716244 50.9% 1005875 706500
2008 KY62 50.2% 745249 51.1% 1020875 706500
2009 KY62 50.4% 777029 51.2% 1020875 706500
2010 KY62 50.6% 809684 51.4% 1020875 706500
2011 KY62 50.7% 846283 51.5% 1020875 706500 |
2012 KY62 50.9% 876192 51.7% 1020875 706500 |
2013 KY62 51.0% 901082 51.8% 1031875 706500
2014 KY62 51.1% 939946 51.9% 1031875 706500
2015 KY62 51.2% 976005 52.0% 1031875 706500
2016 KY62 51.4% 1019658 52.1% 1031875 706500
Normalized 1996 KY62 46.5% 412714 47.7% 412714 47.7% 768925 568645
Item 6
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Kentucky 62 High Range
Summer Summer Summer Summer Summer Summer Summer
Non Smelter  Total System  Total System  Total System  Total System  Total System  Total System
NCP (kW) NCP (kW) NCPLF. NCP (kW) NCPL.F. CP (kW) CPLF.
Year (Hist’FC) (HisVFC) (Hist/FC) (Model) (Model) (Hist) (Hist)
1976-1981 na na na na na 6.4% 89.2%
1981-1986 8.8% 1.0% 73.4% na na -3.0% 82.9%
1986-1991 -1.6% 1.6% 72.1% na na 5.6% 80.0%
1991-1996 33% -0.5% 79.1% na na -0.0% 81.5%
1976-1996 na na 77.0% na na 22% 83.5%
1986-1996 0.8% 0.5% 75.2% na na 2.7% 80.6%
1996-2001 6.8% 6.2% 17.4% 5.9% 77.9% na na
2001-2006 3.1% 1.8% 76.2% 1.6% 71.6% na na
2006-2011 3.4% 2.1% 73.7% 1.9% 75.8% na na
2011-2016 3.2% 2.1% 1.4% 1.9% 74.1% na na
1996-2016 4.4% 3.3% 75.7% 3.1% 71.0% na na
1972 KYé62 na na na na na 497000 90.5%
1973 KY62 na na na na na 707000 84.0%
1974 KY62 na na na na na 737000 94 6%
1975 KY62 na na na na na 722000 95.8%
1976 KY62 251963 856252 84.2% na na 759000 95.0%
1977 KYé62 287183 899827 84.3% na na 801000 94.7%
1978 KY®62 308846 921413 82.5% na na 802000 94.8% -
1979 KY62 318824 1022880 80.0% na na 994000 82.3%
1980 KY62 361216 1070200 81.9% na na 1039000 84.4%
1981 KY62 356651 1067584 81.6% na na 1034000 84.2%
1982 KY62 373283 1074349 69.6% na na 890000 84.1%
1983 KY62 407100 1091502 71.6% na na 966000 80.8%
1984 KY62 393245 1078900 79.9% na na 1027000 83.9%
1985 KY62 510300 1090176 73.7% na na 965000 83.2%
1986 KY62 544400 1124448 64.4% na na 890000 81.3%
1987 KY62 604240 1181160 61.8% na na 990000 73.8%
1988 KY62 516080 1217982 74.7% na na 1157000 78.6%
1989 KY62 565483 1276122 73.7% na na 1142000 82.3%
1990 KY62 502826 1215840 78.4% na na 1174000 81.2%
1991 KY62 501999 1215004 79.7% na na 1168000 82.9%
1992 KY62 484563 1205115 80.5% na na 1166000 83.2%
1993 KY62 524728 1246748 78.9% na na 1217000 80.8%
1994 KY62 510157 1100378 78.9% na na 1055000 82.3%
1995 KY62 480964 1202109 71.1% na na 1166000 79.5%
1996 KY62 590405 1182231 79.3% 1182231 79.3% 1167000 80.3%
1997 KY62 648496 1382096 73.3% 1378799 73.5%
1998 KY62 713741 1448646 71.4% 1441057 77.8%
1999 KY62 819436 1556455 78.7% 1544551 79.3%
2000 KY62 857253 1595028 78.1% 1578634 78.9%
2001 KY62 895606 1634148 71.4% 1612799 78.4%
2002 KY62 910310 1649146 71.1% 1625667 78.2%
2003 KY62 940643 1680086 76.5% 1652670 77.8%
2004 KY62 974011 1714121 76.0% 1682268 77.4%
2005 KY62° 1007155 1747929 75.4% 1711664 77.0%
2006 KY62 1045668 1787212 74.8% 1745813 76.6%
2007 KY62 1067553 1809534 74.5% 1765256 76.3%
2008 KY62 1116080 1859031 74.1% 1810328 76.0%
2009 KY62 1152843 1896530 73.5% 1842949 75.7%
2010 KY62 1190620 1935063 73.0% 1876469 75.3%
2011 KY62 1232963 1978253 72.5% 1914037 74.9%
2012 KY62 1267522 2013502 72.0% 1944737 74.6%
2013 KY62 1307300 2054076 7M.7% 1981505 74.4%
2014 KY62 1352230 2099905 71.2% 2021398 74.0%
2018 KY62 1393966 2142476 70.7% 2058411 73.6%
2016 KYé62 1444432 2193951 70.2% 2103220 13.2%
Normalized 1996 KY62 643100 1211745 717.4% 1211745 77.4% 1199478 78.2%
Item 6
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Kentucky 62 High Range
Summer Summer Winter Winter Winter Winter Winter
® Total System  Total System  Rural System  Rural System  Rural System  Rural System  Rural System
CP (kW) CPLF. NCP (kW) NCP LF. NCP (kW) NCPLF. CP (kW)
Year (Model) (Model)  (HistFC-LF) (Hist/FC) (Model) (Model) (Hist)
1976-1981 na na na na na na na
1981-1986 na na 2.9% 43.5% na na 2.7%
1986-1991 na na -0.1% 50.3% na na -0.9%
. 1991-1996 na na 4.7% 51.3% na na 4.9%
1976-1996 na na na na na na na
1986-1996 na na 2.3% 50.6% na na 2.0%
1996-2001 58% 78.8% 6.3% 50.6% 6.8% 49.1% na
2001-2006 1.6% 78.6% 4.7% 51.0% 4.3% 50.2% na
2006-2011 1.8% 76.9% 4.2% 51.0% 4.0% 51.0% na
° 2011-2016 1.9% 75.3% 4.0% 51.0% 3.8% 51.6% na
1996-2016 31% 78.1% 51% 50.8% 5.0% 50.1% na
1972 KY62 na na na na na na na
1973 KY62 na na na na na na na
1974 KY62 na na na na na na na
1975 KY62 na na na na na na na
. 1976 KY62 na na na na na na na
1977 KY62 na na na na na na na
1978 KY62 na’ na na na na na na
1979 KYé62 na na 278000 44.6% na na 272000
1980 KY62 na na 263000 49.3% na na 250000
1981 KY62 na na 278000 45.0% na na 275000
1982 KYé62 na na 311000 41.2% na na 282000
® 1983 KY62 na na 334000 40.2% na na 332000
1984 KY62 na na 298000 46.0% na na 257000
1985 KY62 na na 331000 42.9% na na 315000
1986 KY62 na na 320000 45.9% na na 314000
1987 KY62 na na 275000 55.5% na na 270000
1988 KY62 na na 295000 53.5% na na 289000
1989 KY62 na na 379000 42.2% na na 352000
1990 KY62 na na 305000 51.6% na na 260000
| 1991 KY62 na na 318397 53.0% na na 300584
1992 KY62 na na 323627 50.7% na na 310047
1993 KY62 na na 335173 53.8% na na 318252
1994 KY62 na na 377008 47.5% na na 359832
1995 KY62 na na 352150 53.8% na na 335672
1996 KY62 1167000 80.3% 401387 49.0% 401387 49.0% 382214
1997 KY62 1362785 74.3% 425944 51.0% 447670 48.5%
@ 1998 KY62 1423645 78.8% 456185 51.0% 475907 48.8%
1999 KY62 1524930 80.3% 486705 51.0% 504422 49.2%
2000 KY62 1558158 79.9% 518504 51.0% 534137 49.5%
2001 KY62 1591445 79.4% 553669 51.0% 567006 49.8%
2002 KY62 1603968 79.3% 569424 51.0% 581822 49.9%
2003 KY62 1630275 78.9% 597696 51.0% 608296 50.1%
2004 KY62 1659110 78.5% 628797 51.0% 637314 50.3%
) 2005 KY62 1687748 78.1% 659689 51.0% 666134 50.5%
2006 KY62 1721016 71.71% 695585 51.0% 699612 50.7%
2007 KY62 1739958 77.4% 715982 51.0% 718674 50.8%
2008 KY62 1783963 71.2% 747231 51.0% 747863 50.9%
2009 KY62 1815743 76.8% 781497 51.0% 779844 51.1%
2010 KY62 1848398 76.4% 816707 51.0% 812707 51.2%
2011 KY62 1884997 76.0% 856173 51.0% 849538 51.4%
2012 KY62 1914906 75.7% 888384 51.0% 879636 51.5%
. 2013 KY62 1950796 75.5% 915206 51.0% 904684 51.5%
2014 KY62 1989660 75.2% 957083 51.0% 943794 51.7%
2015 KY62 2025719 74.8% 995984 51.0% 980081 51.8%
2016 RY62 2069372 74.4% 1043021 51.0% 1024012 51.9%
Normalized 1996 KY62 1199478 78.2% 408283 48.3% 408283 48.3% 389699
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Kentucky 62 High Range
Winter Winter Winter Winter Winter Winter Winter
Rural System  Rural System  Rural System C/l Large Smelter Non Smelter  Total System
CPLF. CP (kW) CPLF. NCP (kW) NCP (kW) NCP (kW) NCP (kW)
Year (Hist) (Model) (Model) (HisvFC) (Hist/FC) (HistFC) (HistFC)
1976-1981 na na na na na na na
1981-1986 46.1% na na na -4.0% 8.1% 0.7%
1986-1991 53.3% na na na 4.1% -1.6% 1.6%
1991-1996 53.9% na na -1.9% 0.4% -1.1% -0.2%
1976-1996 na na na na na na na
1986-1996 53.4% na na na 22% -1.4% 0.7%
1996-2001 na 1.0% 51.1% 5.5% 0.1% 13.3% 6.1%
2001-2006 na 4.4% 51.8% -0.0% 0.0% 3.1% 1.7%
2006-2011 na 4.0% 52.4% 0.3% 0.0% 3.3% 2.0%
2011-2016 na 3.9% 52.8% 0.2% 0.0% 3.2% 2.0%
1996-2016 na 52% 51.8% 1.9% 0.0% 6.5% 3.3%
1972 KY62 na na na na na na na
1973 KY62 na na na na na na na
1974 KY62 na na na na na na .na
1975 KY62 na na na na na na na
1976 KY62 na na na na 595500 272303 885159
1977 KY62 na na na na 596000 302320 916286
1978 KY62 na na na na 591500 301368 910725
1979 KY62 45.6% na na na 695000 292356 1007103
1980 KY62 51.9% na na na 690000 323835 1034112
1981 KY62 45.5% na na na 690000 350161 1060964
1982 KY62 45.5% na na na 684000 379403 1084671
1983 KY62 404% na na na 663000 384899 1068857
1984 KY62 53.4% na na na 661000 347573 1028744
1985 KY62 45.1% na na na 662000 427200 1110984
1986 KY62 46.8% na na na 563500 516100 1101192
1987 KY62 56.6% na na na 568780 527520 1118226
1988 KY62 54.6% na na na 685500 449500 1157700
1989 KY62 45.5% na na 831291 696006 552594 1273572
1990 KY62 60.6% na na 841326 695563 457637 1176264
1991 KY62 56.1% na na 843705 690510 475543 1189374
1992 KY62 52.9% na na 798932 705012 456080 1184314
1993 KY62 56.6% na na 794954 700279 470620 1194317
1994 KY62 49.7% na na 810417 703908 528293 1256845
1995 KY62 56.5% na na 753191 700279 404106 1126473
1996 KY62 51.4% 382214 51.4% 768406 703908 449079 1176047
1997 KY62 429148 50.6% 895000 706500 614444 1347363
1998 KY62 457207 50.8% 927800 706500 677485 1411665
1999 KY62 485542 51.1% 1000750 706500 780955 1517204
2000 KY62 515070 51.3% 1004450 706500 816454 1553413
2001 KY62 547733 51.5% 1005075 706500 852244 1589918
2002 KY62 562455 51.6% 1002875 706500 865799 1603745
2003 KY62 588763 51.7% 1002875 706500 894071 1632583
2004 KY62 617597 51.9% 1002875 706500 925172 1664305
2005 KY62 646236 52.0% 1002875 706500 956064 1695815
2006 KY62 679503 52.2% 1002875 706500 991960 1732429
2007 KY62 698445 52.2% 1002875 706500 1012357 1753235
2008 KY62 727450 52.3% 1017875 706500 1058606 1800408
2009 KY62 759230 52.4% 1017875 706500 1092872 1835359
2010 KY62 791886 52.6% 1017875 706500 1128082 1871274
2011 KY62 828485 52.7% 1017875 706500 1167548 1911529
2012 KY62 858393 52.7% 1017875 706500 1199759 1944384
2013 KY62 883283 52.8% 1028875 706500 1237581 1982963
2014 KY62 922147 52.9% 1028875 706500 1279458 2025678
2015 KY62 958206 53.0% 1028875 706500 1318359 2065356
2016 KY62 1001860 53.0% 1028875 706500 1365396 2113334
Normalized 1996 KY62 50.6% 389699 50.6% 768406 703908 455975 1183080
Item 6
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Kentucky 62 High Range
Winter Winter Winter Winter Winter Winter Winter
Towul System  Total System  Total System  Total System  Total System  Total System  Total System
NCPLF. NCP (kW) NCPL.F. CP (kW) CPLF. CP (kW) CPLF.
Year (Hist/FC) (Model) (Model) (Hist) (Hist) (Model) (Model)
1976-1981 na na na 6.8% 87.7% na na
1981-1986 74.3% na na -0.9% 76.6% na na
1986-1991 74.3% na na 2.8% 80.1% na na
1991-1996 79.5% na na 0.2% 81.2% na na
1976-1996 17.9% na na 2.2% 81.8% na na
1986-1996 76.5% na na 1.5% 80.4% na na
1996-2001 79.1% 6.0% 79.1% na na 6.0% 80.6%
2001-2006 78.4% 1.6% 78.8% na na 1.6% 80.4%
2006-2011 76.2% 1.9% 76.9% na na 1.9% 78.5%
2011-2016 74.0% 1.9% 75.1% na na 1.9% 76.7%
1996-2016 77.9% 3.2% 78.2% na na 312% 79.7%
1972 KY62 na na na 472000 93.4% na na
1973 KY62 na na na 508000 114.7% na na
1974 KY62 na na na 722000 94.6% na na
1975 KY62 na na na 731000 92.8% na na
1976 KY62 81.4% na na 748000 94.5% na na
1977 KY62 82.8% na na 820000 90.7% na na
1978 KY62 83.5% na na 819000 91.0% na na
1979 KY62 8§1.3% na na 974000 82.4% na na
1980 KY62 84.8% na na 1007000 85.3% na na
1981 KY62 82.1% na na 1037000 82.3% na na
1982 KYé62 69.0% na na 1034000 70.9% na na
1983 KYé62 13.1% na na 1046000 73.2% na na
1984 KY62 83.7% na na 979000 86.3% na na
1985 KY62 72.3% na na 1042000 75.6% na na
1986 KY62 65.7% na na 993000 71.5% na na
1987 KY62 65.3% na na 920000 71.8% na na
1988 KY62 78.6% na na 1063000 83.9% na na
1989 KY62 73.8% na na 1177000 78.3% na na
1990 KY62 81.1% na na 1089000 85.9% na na
1991 KYé62 81.4% na na 1140000 83.3% na na
1992 KYé62 81.9% na na 1149000 82.7% na na
1993 KY62 82.4% na na 1137000 84.8% na na
1994 KY62 69.1% na na 1189000 71.6% na na
1995 KY62 82.3% na na 1063000 85.5% na na
1996 KY62 79.7% 1176047 79.1% 1154000 79.6% 1154000 81.2%
1997 KY62 75.2% 1352381 74.9% 1327528 76.3%
1998 KY62 79.4% 1414639 79.3% 1388387 80.8%
1999 KY62 80.7% 1518133 80.7% 1489672 82.2%
2000 KY62 80.2% 1552216 80.2% 1522900 81.8%
2001 KYé62 79.5% 1586381 79.7% 1556188 81.2%
2002 KYé62 79.3% 1599249 79.5% 1568710 81.0%
2003 KY62 78.8% 1626253 79.1% 1595018 80.6%
2004 KY62 78.2% 1655850 78.6% 1623852 80.2%
2005 KY62 77.7% 1685247 78.2% 1652491 79.8%
2006 KY62 77.2% 1719395 71.7% 1685758 79.3%
2007 KYé62 76.9% 1738838 71.5% 1704700 79.0%
2008 KY62 76.5% 1783911 71.2% 1748705 78.7%
2009 KYé62 76.0% 1816532 76.8% 1780485 78.3%
2010 KY62 75.5% 1850051 76.4% 1813141 77.9%
2011 KY62 75.0% 1887619 75.9% 1849740 71.5%
2012 KY62 74.6% 1918319 75.6% 1879648 77.1%
2013 KY62 74.3% 1955088 75.4% 1915538 76.9%
2014 KY62 73.8% 1994980 75.0% 1954402 76.5%
2015 KY62 73.4% 2031993 74.6% 1990461 76.1%
2016 KY62 72.9% 2076802 74.2% 2034115 75.7%
Normalized 1996 KYé62 79.3% 1183080 79.3% 1161485 80.7% 1161485 80.7%
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Kentucky 62 High Range
Per Capita Personal Cooling Heating Peak Mo.
Population Income Employment Income Degree Days Degree Days CDD
Year (Hist’FC) (HistFC) (HisvFC) (HistFC) (HistFC) (Hist/FC) (HisVFC)
1976-1981 1.6% 2.0% 1.7% 3.6% 1466 4979 na
1981-1986 22% 02% 22% 2.5% 1465 4563 na
1986-1991 0.5% 1.1% 22% 1.7% 1539 4406 409
1991-1996 1.9% 1.9% 33% 3.8% 1534 4356 466
1976-1996 1.6% 1.3% 24% 2.9% 1490 4602 443
1986-1996 1.2% 1.5% 2% 2.7% 1516 4393 443
1996-2001 1.7% 1.2% 1.8% 2.9% 1376 4708 431
2001-2006 1.5% 1.2% 1.6% 2.8% 1376 4708 431
2006-2011 1.3% 1.2% 1.5% 2.6% 1376 4708 431
2011-2016 1.3% 1.2% 1.4% 2.5% 1376 4708 431
1996-2016 1.5% 12% 1.6% 2.8% 1376 4708 431
1972 KY62 147730 11487 58720 1698 1160 4909
1973 KY62 150880 12445 62250 1877 1567 4188
1974 KY62 154710 12429 64880 1923 1229 4172
1975 KY62 157950 12195 63410 1927 1500 4283
1976 KYé62 161790 12927 66800 2092 1112 4784
1977 KY62 165570 13722 69710 272 1779 4799
1978 KYé62 168680 13906 73190 2346 1550 5420
1979 KYé62 170070 14406 73160 2450 1238 5227
1980 KY62 171220 13844 71870 2370 1726 5095
1981 KY62 175470 14242 72760 2499 1389 4548
1982 KYé62 181000 14075 72990 2547 1349 4399
1983 KY62 186260 13336 75460 2484 1664 4640
1984 KYé62 190400 143557 78390 2771 1365 4622
1985 KYé62 194780 14300 80410 2785 1445 4785
1986 KYé62 195720 14418 81160 2821 1576 4386
1987 KY62 197190 14406 83320 2841 1623 4290
1988 KY62 197090 14582 85040 2874 1500 4822 436
1989 KY62 197690 15081 87560 2981 1396 4830 369
1990 KY62 199200 15236 90020 3039 1380 3856 387
1991 KY62 201090 15237 90580 3064 1757 4253 445
1992 KY62 203000 15719 92220 3191 1240 4217 440
1993 KY62 207110 15646 95760 3240 1613 4652 566
1994 KY62 212260 16118 100590 3421 1489 4180 449
1995 KY62 216930 16474 103980 3573 1613 4652 577
1996 KYé62 220790 16701 106420 3688 1489 4180 321
1997 KY62 224541 16902 108378 3795 1376 4708 431
1998 KY62 228356 17104 110374 3906 1376 4708 431
1999 KYé62 232239 17307 112408 4019 1376 4708 431
2000 KY62 236189 17513 114481 4136 1376 4708 431
2001 KY62 240208 17721 116594 4257 1376 4708 43)
2002 KY62 243804 17941 118490 4374 1376 4708 431
2003 KY62 247456 18164 120418 4495 1376 4708 431
2004 KY62 251163 18389 122378 4619 1376 4708 431
2005 KY62 254928 18617 124372 4746 1376 4708 431
2006 KY62 258750 18848 126399 4877 1376 4708 431
2007 KYé62 262219 19083 128250 5004 1376 4708 431
2008 KY62 265735 19321 130128 5134 1376 4708 431
2009 KY62 269299 19561 132035 5268 1376 4708 431
2010 KYé62 272913 19803 133971 5405 1376 4708 431
2011 KY62 276576 20052 135936 5546 1376 4708 431
2012 KY62 280043 20289 137771 5682 1376 4708 431
2013 KY62 283554 20529 139632 5821 1376 4708 43]
2014 KYé62 287110 20771 141520 5964 1376 4708 431
2015 KY62 290711 21017 143433 6110 1376 4708 431
2016 KY62 294357 21266 145373 6260 1376 4708 431
Normalized 1996 KY62 220790 16701 106420 3688 1376 4708 439
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Kentucky 62
Peak Mo.
HDD
Year (HistFC)
1976-1981 na
1981-1986 na
1986-1991 984
1991-1996 940
1976-1996 986
1986-1996 986
1996-2001 1124
2001-2006 1124
2006-2011 1124
2011-2016 1124
1996-2016 1124
1972 KY62
1973 KYé62
1974 KY62
1975 KY62
1976 KY62
1977 KY62
1978 KY62
1979 KY62
1980 KY62
1981 KY62
1982 KY62
1983 KY62
1984 KY62
1985 KY62
1986 KY62
1987 KY62
1988 KY62 1108
1989 KY62 1297
1990 KY62 828
1991 KY62 702
1992 KY62 913
1993 KY62 892
1994 KY62 1164
1995 KY62 922
1996 KY62 1048
1997 KY62 1124
1998 KY62 1124
1999 KYé62 1124
2000 KY62 1124
2001 KY62 1124
2002 KY62 1124
2003 KY62 1124
2004 KY62 1124
2005 KY62 1124
2006 KY62 1124
2007 KY62 1124
2008 KY62 1124
2009 KY62 1124
2010 KY62 1124
2011 KYé62 1124
2012 KY62 1124
2013 KY62 1124
2014 KY62 1124
2015 KY62 1124
2016 KY62 1124
Normalized 1996 KY62 1099
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Section 4
Long-Term Forecast-Low Case
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Percent Sales Percent Own Use Losses Member MWh  Total MWh  Percent
Year Consumers Change (MWh) Change (MWh) (%) Purchases Requirements Change
1972 52,831 3,792,968 3,102 9.7% 3,862,045 3,939,286
1973 54,920 4.0% 5,033,988  32.7% 2,811 8.9% 5,102,148 5,204,191  32.1%
1974 56,975 3.7% 5918,096 17.6% 2,651 8.7% 5,986,239 6,105,964 17.3%
1975 58,878 313% 5,863,245 -0.9% 2,546 8.5% 5,939,400 6,058,188 -0.8%
1976 61,040 3.7% 6,103,980 4.1% 2,860 9.1% 6,190,692 6,314,506 4.2%
1977 63,441 3.9% 6,432,738 5.4% 2,801 7.4% 6,514,107 6,644,389 5.2%
1978 65,205 2.8% 6,436,336 0.1% 3,042 7.6% 6,527,678 6,658,231 0.2%
1979 67,573 3.6% 6,929,271 1.7% 2,909 9.0% 7,029,485 7,170,074 1.7%
1980 68,948 2.0% 7,454,859 7.6% 2,754 6.2% 7,528,564 7,679,135 71.1%
1981 70,106 1.7% 7,401,040 -0.7% 2,810 6.9% 7,479,670 7,629264  -0.6%
1982 70,894 1.1% 6,342,743 -143% 2932 7.2% 6,426,261 6,554,786 -14.1%
1983 72,269 1.9% 6,604,043 4.1% 2,816 8.5% 6,707,235 6,841,380 44%
1984 73,660 1.9% 7,329,994 11.0% 3,042 5.5% 7,398,951 7,546,930  10.3%
1985 74,913 1.7% 6,796,406 -1.3% 2,864 8.0% 6,899,093 7,037,074  -6.8%
1986 76,008 1.5% 6,125,886 -9.9% 2,982 6.7% 6,215,491 6,339,799  -9.9%
1987 77,384 1.8% 6,180,027 0.9% 3,079 6.5% 6,270,519 6,395,929 0.9%
1988 78,603 1.6% 7,713,154  248% 3,196 6.9% 7,813,146 7,969,409  24.6%
1989 79,853 1.6% 7,951,178 3.1% 3,255 8.3% 8,072,761 8234217 3.3%
1990 81,050 1.5% 8,113,961 2.0% 3,133 5.6% 8,191,465 8,355,294 1.5%
1991 82,201 1.4% 8,208,490 1.2% 3,136 7.0% 8,314,440 8,484,123 1.5%
1992 83,737 1.9% 8,222,493 0.2% 3,362 7.1% 8,326,337 8,496,262 0.1%
1993 85,501 2.1% 8,336,903 1.4% 3,089 6.8% 8,445,130 8,617,480 1.4%
1994 87,257 2.1% 7,355,595 -11.8% 3,226 6.1% 7,454,220 7,606,347 -11.7%
1995 89,395 2.4% 7,849,136 6.7% 3,334 6.5% 7,961,435 8,123,913 6.8%
1996 91.548 2.4% 7.931.120 1.0% 3.598 6.5% 8.045.961 8.210.164 1.1%
1997 91,413 -0.1% 8,300,190 4.7% 3,630 6.4% 8,412,650 8,584,337 4.6%
1998 91,289 -0.1% 9,081,199 9.4% 3,658 6.3% 9,204,242 9,392,084 9.4%
1999 91,171 -0.1% 9,217,301 1.5% 3,687 6.3% 9,342,188 9,532,845 1.5%
2000 91,055 -0.1% 9,252,061 0.4% 3,715 6.3% 9,377,419 9,568,795 0.4%
2001 90,941 -0.1% 9,268,630 0.2% 3,744 6.3% 9,372,892 19,564,176  -0.0%
2002 92,283 1.5% 9,291,132 0.2% 3,773 6.2% 9,397,324 9,589,106 0.3%
2003 93,276 1.1% 9,302,617 0.1% 3,801 6.2% 9,409,260 9,601,285 0.1%
2004 93,881 0.6% 9,304,666 0.0% 3,830 6.2% 9,411,480 9,603,551 0.0%
2005 94,909 1.1% 9,318,114 0.1% 3,858 6.2% 9,425,762 9,618,125 0.2%
2006 95,283 0.4% 9,319,542 0.0% 3,887 6.2% 9,427,227 9,619,619 0.0%
2007 96,573 1.4% 9,350,668 0.3% 3,915 6.2% 9,460,522 9,653,594 0.4%
2008 97,484 0.9% 9,477,833 1.4% 3,944 6.2% 9,588,754 9,784,443 1.4%
2009 98,655 1.2% 9,493,169 0.2% 3,973 62% 9,605,087 9,801,109 0.2%
2010 99,134 0.5% 9,497,816 0.0% 4,001 6.2% 9,610,054 9,806,178 0.1%
2011 99,644 0.5% 9,504,294 0.1% 4,030 6.2% 9,616,935 9,813,199 0.1%
2012 101,544 1.9% 9,543,954 0.4% 4,058 6.2% 9,659,267 9,856,395 0.4%
2013 102,964 1.4% 9,646,724 1.1% 4,087 6.2% 9,763,381 9,962,634 1.1%
2014 103,982 1.0% 9,659,968 0.1% 4,116 6.2% 9,777,613 9,977,156 0.1%
2015 104,914 0.9% 9,680,100 0.2% 4,144 6.2% 9,799,070 9,999,051 0.2%
2016 105,324 0.4% 9.685.320 0.1% 4173 6.2% 9.804.672 10.004.767 0.1%
Notes: 1. Years 1997-1999 based on short-term forecast

2. Year 2000 based on the average values for the short-term and long-term forecasts

3. Years 2001-2016 based on the long-term forecast

4. Losses represent distribution losses on rural system energy requirements

5. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
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L
Summer Peak Percent Load Winter Peak Percent Load
) Year (kW) Change Factor (kW) Change Factor
‘ 1972 497,000 90.5% 472,000 93.4%
1973 707,000 42.3% 84.0% 508,000 7.6% 114.7%
1974 737,000 42% 94.6% 722,000 42.1% 94.6%
1975 722,000 -2.0% 95.8% 731,000 1.2% 92.8%
1976 759,000 51% 95.0% 748,000 23% 94.5%
1977 801,000 5.5% 94.7% 820,000 9.6% 90.7%
o 1978 802,000 0.1% 94.8% 819,000 -0.1% 91.0%
1979 994,000 23.9% 82.3% 974,000 18.9% 82.4%
1980 1,039,000 4.5% 84.4% 1,007,000 3.4% 85.3%
1981 1,034,000 -0.5% 84.2% 1,037,000 3.0% 823%
1982 890,000 -13.9% 84.1% 1,034,000 -0.3% 70.9%
1983 966,000 8.5% 80.8% 1,046,000 12% 73.2%
® 1984 1,027,000 6.3% 83.9% 979,000 -6.4% 86.3%
1985 965,000 -6.0% 83.2% 1,042,000 6.4% 75.6%
1986 890,000 -7.8% 81.3% 993,000 -4.7% 71.5%
1987 990,000 11.2% 73.8% 920,000 -1.4% 77.8%
1988 1,157,000 16.9% 78.6% 1,063,000 15.5% 83.9%
1989 1,142,000 -1.3% 82.3% 1,177,000 10.7% 78.3%
1990 1,174,000 2.8% 81.2% 1,089,000 -1.5% 85.9%
] 1991 1,168,000 -0.5% 82.9% 1,140,000 4.7% 83.3%
1992 1,166,000 -0.2% 83.2% 1,149,000 0.8% 82.7%
1993 1,217,000 44% 80.8% 1,137,000 -1.0% 84.8%
1994 1,055,000 -13.3% 82.3% 1,189,000 4.6% 71.6%
1995 1,166,000 10.5% 79.5% 1,063,000 -10.6% 85.5%
1996 1,167,000 0.1% 80.3% 1,154.000 8.6% 79.6%
. 1997 1,293,947 10.9% 75.0% 1,249,075 8.2% 77.1%
1998 1,325,902 2.5% " 80.1% 1,280,627 2.5% 82.3%
1999 1,328,192 0.2% 81.2% 1,282,874 0.2% 83.4%
2000 1,337,677 0.7% 81.3% 1,297,366 1.1% 83.5%
2001 1,341,690 0.3% 81.4% 1,306,432 0.7% 83.6%
2002 1,346,739 © 04% - 81.3% 1,311,482 0.4% 83.5%
] 2003 1,349,286 0.2% 81.2% 1,314,028 0.2% 83.4%
2004 1,349,740 0.0% 81.2% 1,314,482 0.0% 83.4%
2005 1,352,721 0.2% 81.2% 1,317,463 0.2% 83.3%
2006 1,353,037 0.0% 81.2% 1,317,780 0.0% 83.3%
2007 1,359,938 0.5% 81.0% 1,324,680 0.5% 83.2%
2008 1,378,368 1.4% 81.0% 1,343,111 1.4% 83.2%
2009 1,381,768 0.2% 81.0% 1,346,510 0.3% 83.1%
. 2010 1,382,798 0.1% 81.0% 1,347,541 0.1% 83.1%
2011 1,384,234 0.1% 80.9% 1,348,977 0.1% 83.0%
2012 1,393,026 *0.6% 80.8% 1,357,769 0.7% 82.9%
2013 1,408,651 1.1% 80.7% 1,373,394 1.2% 82.8%
2014 1,411,588 0.2% 80.7% 1,376,330 0.2% 82.8%
2015 1,416,051 0.3% 80.6% 1,380,793 0.3% 82.7%
. 2016 1.417.208 0.1% 80.6% 1.381,950 0.1% 82.6%
Notes: 1. Years 1997-1999 based on short-term forecast
2. Year 2000 based on the average values for the short-term and long-term forecasts
3. Years 2001-2016 based on the long-term forecast
4. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
@ 5. Peak amounts represent the total Big Rivers 60-minute CP demand value
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o
"""" -. ‘Big Rivers Electric Corporation " .~
. . 1997 Load Forecast -
i " Residential
Percent Sales Percent Average Use Percent
. Year Consumers Change (MWh) Change  (kWh/CustMo) Change
1972 48,646 426,199 730
1973 50,636 4.1% 475,060 11.5% 782 7.1%
1974 52,494 3.7% 495,221 42% 786 0.6%
1975 54,230 3.3% 565,706 14.2% 869 10.6%
1976 56,193 3.6% 603,393 6.7% 895 2.9%
1977 58,226 3.6% 706,616 17.1% 1,011 13.0%
o 1978 59,761 2.6% 756.149 7.0% 1,054 4.3%
1979 61,858 3.5% 735.825 2.7% 991 6.0%
1980 63,049 1.9% 795.980 8.2% 1,052 6.1%
1981 63,941 1.4% 745,835 6.3% 972 -1.6%
1982 64,502 0.9% 756,931 1.5% 978 0.6%
1983 65.519 T16% 781,501 32% 994 1.6%
® 1984 66,607 1.7% 819,670 49% 1,026 3.2%
: 1985 67,754 1.7% 819,928 0.0% 1,008 -1.7%
1986 68,718 1.4% 871,530 6.3% 1,057 48%
1987 69,946 1.8% 909,195 4.3% 1,083 2.5%
1988 71,032 1.6% 931,639 2.5% 1,093 0.9%
1989 72,171 1.6% 925,721 0.6% 1,069 -2.2%
1990 73,156 14% 930,785 0.5% 1,060 0.8%
[ ) 1991 74.176 14% 991,459 6.5% 1.114 5.1%
1992 75,668 2.0% 945,487 -4.6% 1,041 6.5%
1993 77.266 2.1% 1,052,301 11.3% 1,135 9.0%
1994 78.879 2.1% 1,040,652 -1.1% 1,099 -3.1%
1995 80,808 24% 1,101,490 5.8% 1,136 3.3%
1996 82.659 2.3% 1,144,623 3.9% 1,154 1.6%
® 1997 82,460 0.2% 1,083,125 -5.4% 1,095 -5.1%
1998 82,264 0.2% 1,064,171 -1.7% 1,078 -1.5%
1999 82,073 0.2% 1,051,790 -1.2% 1.068 0.9%
2000 81,884 0.2% 1,039,069 -1.2% 1,057 -1.0%
2001 81,697 0.2% 1,024,533 -1.4% 1,045 -1.2%
2002 82,858 14% 1,050,771 2.6% 1,057 1.1%
o 2003 83,683 1.0% 1,055,544 0.5% 1,051 0.5%
2004 84,144 0.6% 1,051,431 0.4% 1,041 0.9%
2005 85,058 1.1% 1,061,196 0.9% 1,040 0.2%
2006 85,327 0.3% 1,060,559 0.1% 1,036 0.4%
2007 86,444 1.3% 1,082,119 2.0% 1,043 0.7%
2008 87,224 0.9% 1,092,850 1.0% 1,044 0.1%
2009 88,283 1.2% 1,100,116 0.7% 1,038 0.5%
® 2010 88,618 0.4% 1,098,289 02% 1,033 0.5%
2011 89,021 0.5% 1,100,489 0.2% 1,030 0.3%
2012 90,759 2.0% 1,128,919 2.6% 1,037 0.6%
2013 92,056 1.4% 1,138,692 % 0.9% 1,031 0.6%
2014 92,939 1.0% 1,148,119 0.8% 1,029 0.1%
2015 93,747 0.9% 1,154,662 0.6% 1,026 0.3%
P 2016 94,043 0.3% 1.155.334 0.1% 1,024 0.3%
Notes: 1. Years 1997-2016 based on the long-lerm forecast
2. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
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Percent Sales Percent Average Use Percent
Year Consumers Change (MWh) Change  (kWh/Cust/Mo) Change
1972 4,111 188,145 3,814
1973 4,207 23% 188,997 0.5% 3,744 -1.8%
1974 4,402 4.6% 190,553 0.8% 3,607 -3.6%
1975 4,565 3.7% 221,820 16.4% 4,049 12.3%
1976 4,762 43% 235,573 6.2% 4,122 1.8%
1977 5,131 1.7% 280,660 19.1% 4,558 10.6%
1978 5,352 43% 309,797 104% 4,824 58%
1979 5617 5.0% 250,462 -19.2% 3,716 -23.0%
1980 5.801 3.3% 266,633 6.5% 3.830 3.1%
1981 6,062 4.5% 272,242 2.1% 3,742 2.3%
1982 6.277 3.5% 283,508 41% 3,764 0.6%
1983 6,622 5.5% 292,126 3.0% 3,676 2.3%
1984 6918 4.5% 313,999 15% 3.782 2.9%
1985 7.021 1.5% 321,458 24% 3,815 0.9%
1986 7.151 1.9% 325914 1.4% 3,798 0.5%
1987 7,296 2.0% 338,858 4.0% 3,870 1.9%
1988 7,424 1.8% 351,822 3.8% 3,949 2.0%
1989 7.526 1.4% 355,923 1.2% 3.941 0.2%
1990 7.730 2.7% 371,964 45% 4,010 1.7%
1991 7.854 1.6% 381,198 2.5% 4,045 0.9%
1992 7.898 0.6% 388,913 2.0% 4,103 1.5%
1993 8,060 2.1% 419,026 1.7% 4332 5.6%
1994 8,198 1.7% 429,433 2.5% 4,365 0.8%
1995 8,406 2.5% 447,653 4.2% 4,438 1.7%
1996 8,689 3.4% 463,285 3.5% 4,443 0.1%
1997 8,751 0.7% 473,431 22% 4,508 1.5%
1998 8,819 0.8% 474,603 0.2% 4,485 0.5%
1999 8,888 0.8% 474,715 0.0% 4,451 -0.8%
2000 8,957 0.8% 475,716 0.2% 4,426 -0.6%
2001 9,026 0.8% 476,402 0.1% 4,398 0.6%
2002 9,204 2.0% 482,799 1.3% 4,371 0.6%
2003 9.368 1.8% 489,443 1.4% 4,354 04%
2004 9.508 1.5% 495,536 1.2% 4,343 0.2%
2005 9.618 1.2% 499,152 0.7% 4,325 0.4%
2006 9,719 1.1% 501,149 0.4% 4297 0.6%
2007 9,888 1.7% 510,647 1.9% 4,304 0.2%
2008 10,015 1.3% 515,324 0.9% 4,288 04%
2009 10,123 1.1% 523,325 1.6% 4,308 0.5%
2010 10,263 1.4% 529,732 12% 4,301 0.2%
2011 10,366 1.0% 533,942 0.8% 4,292 -0.2%
2042 10,524 1.5% 545,103 2.1% 4,316 0.6%
2013 10,643 1.1% 556,126 2.0% 4354 0.95%
2014 10,774 1.2% 559,876 0.7% 4,330 0.5%
2015 10,894 1.1% 573,397 24% 4,386 1.3%
2016 11.004 1.0% 577.877 0.8% 4.376 0.2%

Notes: 1. Years 1997-2016 based on the long-term forecast
2. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
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Percent Sales Percent
Year Consumers Change (MWh) Change
1972 9 3,177,303
1973 10 11.1% 4,368,418 31.5%
1974 10 0.0% 5.230,483 19.7%
1975 11 10.0% 5,073,573 -3.0%
1976 16 45.5% 5,262,762 3.7%
1977 17 6.3% 5,443,274 3.4%
1978 15 -11.8% 5,368,154 -1.4%
1979 17 13.3% 5.940,734 10.7%
1980 18 59% 6,390,170 7.6%
1981 19 5.6% 6,380.899 0.1%
1982 22 15.8% 5,300,242 -16.9%
1983 23 45% 5,528,519 4.3%
1984 25 8.7% 6,194,365 12.0%
1985 27 8.0% 5.653.054 -8.7%
1986 33 222% 4,926,411 -12.9%
1987 34 3.0% 4,929,857 0.1%
1988 36 59% 6,427.497 30.4%
1989 40 11.1% 6,667,299 1.7%
1990 40 0.0% 6,808,988 2.1%
1991 4] 2.5% 6,833,471 04%
1992 38 -1.3% 6.885,705 0.8%
1993 37 -2.6% 6,863,080 0.3%
1994 37 0.0% 5,882,908 -14.3%
1995 35 -54% 6,297,252 7.0%
1996 38 8.6% 6,320,441 0.4%
1997 36 -5.3% 6,790,687 7.4%
1998 36 0.0% 7,585,880 7%
1999 36 0.0% 7,727,230 1.9%
2000 36 0.0% 7,759,953 0.4%
200! 36 0.0% 7,764,607 0.1%
2002 35 2.8% 7.754.407 0.1%
2003 35 0.0% 7,754,407 0.0%
2004 35 0.0% 7,754,407 0.0%
2005 35 0.0% 7,754,407 0.0%
2006 35 0.0% 7,754,407 0.0%
2007 35 0.0% 7,754,407 0.0%
2008 35 0.0% 7,866.097 1.4%
2009 35 0.0% 7.866,097 0.0%
2010 35 0.0% 7,866,097 0.0%
2011 35 0.0% 7,866,097 0.0%
2012 35 0.0% 7,866,097 0.0%
2013 35 0.0% 7,948,003 1.0%
2014 35 0.0% 7,948,003 0.0%
2015 35 0.0% 7,948,003 0.0%
2016 35 0.0% 7.948.003 0.0%

Notes: 1. Years 1997-2016 based on the long-term forecast
2. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
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Percent Sales Percent
Year Consumers Change (MWh) Change
1972 65 1,321
1973 67 3.1% 1,512 14.5%
1974 69 3.0% 1,839 21.6%
1978 72 4.3% 2,145 16.7%
1976 69 4.2% 2,252 5.0%
1977 68 -1.4% 2,188 -2.8%
1978 7 4.4% 2,204 0.7%
1979 76 7.0% 2,210 0.3%
1980 74 -2.6% 2,032 -8.0%
1981 76 2.7% 1,985 -2.3%
1982 84 10.5% 1,999 0.7%
1983 93 10.7% 1,833 -8.3%
1984 98 5.4% 1,887 2.9%
1985 99 1.0% 1,927 2.2%
1986 96 -3.0% 1,981 2.8%
1987 101 5.2% 2,048 3.4%
1988 104 3.0% 2,110 3.0%
1989 109 4.8% 2,154 2.1%
1990 116 6.4% 2,177 1.1%
199} 121 43% 2,276 4.5%
1992 124 2.5% 2,275 0.1%
1993 129 4.0% 2,417 6.2%
1994 134 3.9% 2,509 3.8%
1995 136 1.5% 2,641 53%
1996 152 11.8% 2,661 0.8%
1997 156 2.6% 2,729 2.6%
1998 160 2.6% 2,797 2.5%
1999 164 2.5% 2,865 2.4%
2000 168 24% 2,933 24%
2001 172 2.4% 3,001 23%
2002 176 2.3% 3,069 2.3%
2003 180 23% 3,137 2.2%
2004 184 2.2% 3,205 2.2%
2005 188 2.2% 3,273 2.1%
2006 192 2.1% 3,341 2.1%
2007 196 2.1% 3,409 2.0%
2008 200 2.0% 3,477 2.0%
2009 204 2.0% 3,545 2.0%
2010 208 2.0% 3,612 1.9%
2011 212 1.9% 3,680 1.9%
2012 216 1.9% 3,748 1.8%
2013 220 1.9% 3,816 1.8%
2014 224 1.8% 3,884 1.8%
2015 228 1.8% 3,952 1.7%
2016 232 1.8% 4,020 1.7%

Notes: 1. Years 1997.2016 based on the long-term forecast
2. 19721996 respresents actual values, 1997-2016 represents weather normalized values
Item 6
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Percent Sales Percent
Year Consumers Change (MWh) Change
1972 0 0
1973 0 0.0% 0 0.0%
1974 0 0.0% 0 0.0%
1975 0 0.0% 0 0.0%
1976 0 0.0% 0 0.0%
1977 0 0.0% 0 0.0%
1978 6 0.0% 33 0.0%
1979 6 0.0% 40 23.3%
1980 7 16.7% : 42 51%
1981 8 14.3% 79 85.5%
1982 9 12.5% 63 -20.0%
1983 12 33.3% 65 3.1%
1984 12 0.0% 74 13.4%
1985 12 0.0% 39 46.5%
1986 9 -25.0% 50 26.3%
1987 8 -11.1% 68 36.9%
1988 7 -12.5% 85 24.6%
1989 7 0.0% 82 -3.9%
1990 8 143% 48 41.3%
1991 9 12.5% 86 79.1%
1992 9 0.0% 114 32.5%
1993 9 0.0% 78 -31.2%
1994 9 0.0% 93 19.3%
1995 10 11.1% 100 12%
1996 10 0.0% 110 10.0%
1997 10 0.0% 86 -21.5%
1998 10 0.0% 86 0.0%
1999 10 0.0% 86 0.0%
2000 10 0.0% 86 0.0%
2001 10 0.0% 86 0.0%
2002 10 0.0% 86 0.0%
2003 10 ) 0.0% 86 0.0%
2004 10 0.0% 86 0.0%
2005 10 0.0% 86 0.0%
2006 10 0.0% 86 0.0%
2007 10 0.0% 86 0.0%
2008 10 0.0% 86 0.0%
2009 10 0.0% 86 0.0%
2010 10 0.0% 86 0.0%
2011 10 0.0% 86 0.0%
2012 10 0.0% 86 0.0%
2013 10 0.0% 86 © 0.0%
2014 10 0.0% 86 0.0%
2015 10 0.0% 86 0.0%
2016 10 0.0% 86 0.0%

Notes: 1. Years 1997-2016 based on the long-term forecast
2. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
Item 6
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®

Kentucky 62 Low Range

® Residential Residential C/1 Small CA Small C/l Large PbStLgt Irrigation

Consumers Consumers Consumers Consumers Consumers Consumers Consumers

Year (Historical) (Mode!) (Historical) (Model) (Hist’FC) (HistFC) (HistFC)

1976-1981 2.6% 2.1% 4.9% 23% 3.5% 1.9% na

1981-1986 1.5% 2.8% 3.4% 32% 11.7% 5.0% 24%

1986-1991 1.5% 0.7% 1.9% 29% 44% 4.6% 0.4%

1991-1996 2.2% 2.5% 2.0% 4.4% -1.5% 4.8% 1.8%

1976-1996 1.9% 2.0% 3.1% 3.2% 4.4% 4.0% na

1986-1996 1.9% 1.6% 2.0% 37% 1.4% 4.7% 1.1%

1996-2001 na -0.2% na 0.8% -1.1% 2.5% 0.0%

2001-2006 na 0.9% na 1.5% -0.6% 22% 0.0%

2006-2011 na 0.9% na 1.3% 0.0% 2.0% 0.0%

2011-2016 na 1.1% na 1.2% 0.0% 1.8% 0.0%

1996-2016 na 0.5% na 1.2% -0.5% 22% 0.0%

1972 KYé62 48646 4111 9 65 0

1973 KY62 50636 50877 . 4207 4616 10 67 0

1974 ' KY62 52494 . 52557 4402 4891 10 69 0

1675 KY62 54230 53993 4565 4734 11 72 0

1976 KY62 56193 55752 4762 5060 16 69 0

1977 KYé62 58226 57489 5131 5344 17 68 0

1978 KY62 59761 58883 5352 5705 15 7 6

1979 KY62 61858 59539 5617 5694 17 76 6

1980 KY62 63049 60080 5801 5566 18 74 7

1981 KY62 63941 61880 6062 5672 19 76 8

1982 KY62 64502 64238 6277 5707 22 84 9

1983 KYé62 65519 66517 6622 5998 23 93 12

1984 KY62 66607 68343 6918 6303 25 98 12

1985 KY62 67754 70337 7021 6536 27 99 12

1986 KY62 68718 70914 7151 6645 33 96 9

1987 KY62 69946 71665 7296 6882 34 101 8

1988 KYé62 71032 71533 7424 7039 36 104 7

1989 KYé62 72171 71890 7526 7320 40 109 7

1990 KYé62 73156 72562 7730 7601 40 116 8

1991 KY62 74176 73426 7854 7679 41 121 9

1992 KY62 75668 74332 7898 7849 38 124 9

1993 KY62 77266 76292 8060 8273 37 129 9

1994 KYé62 78879 78785 8198 8826 37 134 9

1995 KYé62 80808 81106 8406 ) 9224 35 136 10

1996 KY62 ' 82659 82969 8689 9517 38 152 10

1997 KYé62 82460 8751 36 156 10

1998 KYé62 82264 8819 36 160 10

1999 KYé62 82073 8888 36 164 10

2000 KY62 81884 8957 36 168 10

2001 KYé62 81697 9026 36 172 10

2002 KYé62 82858 9204 35 176 10

2003 KYé62 83683 9368 35 180 10

2004 KYé62 84144 9508 35 184 10

2005 KYé62 85058 9618 35 188 10

2006 KY62 85327 9719 35 192 10

2007 KYé62 86444 9888 35 196 10

2008 KY62 87224 10015 35 200 10

2009 KY62 88283 10123 35 204 10

2010 KYé62 88618 10263 35 208 10

2011 KYé62 89021 10366 35 212 10

2012 KYé62 90759 10524 35 216 10

2013 KY62 92056 10643 35 220 10

2014 KY62 92939 10774 35 224 10

2015 KY62 93747 10894 35 228 10

2016 KY62 94043 " 11004 35 232 10

Normalized 1996 KY62 82659 82969 8689 9517 38 152 10
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Kentucky 62 Low Range

Total Residential Residential Residential Residential C/1 Small C/1 Small
Consumers kWh/Cons/Mo kWh/Cons/Mo Energy (MWh) Energy (MWh) Energy (MWh) Energy (MWh)
Year (HisUFC) (Historical) (Model) (Historical) (Model) (Historical) (Model)
1976-1981 2.8% 1.7% 2.0% 43% 42% 2.9% 2.8%
1981-1986 1.6% 1.7% 0.1% 32% 2.9% 31.7% 42%
1986-1991 1.6% 1.1% 0.8% 2.6% 1.5% 32% 2.9%
1991-1996 22% 0.7% 0.9% 2.9% 3.4% 4.0% 3.6%
1976-1996 2.0% 1.3% 1.0% 33% 3.0% 34% 3.4%
1986-1996 1.9% 0.9% 0.8% 2.8% 24% 3.6% 3.3%
1996-2001 -0.1% na -2.0% na 2.2% na 0.4%
2001-2006 0.9% na -0.2% na 0.7% na 1.0%
2006-2011 0.9% na 0.1% na 0.7% na 1.3%
2011-2016 1.1% na -0.1% na 1.0% na 1.6%
1996-2016 0.6% na -0.8% na -0.3% na 0.9%
1972 KY62 52831 730 426199 0 188145 22409

1973 KY62 54920 782 924 475060 563955 188997 194662

1974 ' KYé62 - 56975 786 895 " 495221 564730 190553 195110

1975 KYé62 58878 869 933 565706 604335 221820 205861

1976 KY62 61040 895 953 603393 637755 235573 236974

1977 KY62 63441 1011 1071 706616 738751 280660 288719

1978 KYé62 65205 1054 1122 756149 792792 309797 307097

1979 KYé62 67573 991 1086 735825 775765 250462 262101

1980 KY62 68948 1052 1115 795980 803712 266633 268744

1981 KY62 70106 972 1054 745835 782519 272242 271847

1982 KY62 70894 978 1007 756931 776177 283508 274971

1983 KY62 72269 994 1055 781501 842051 292126 295508

1984 KY62 73660 1026 1048 819670 859180 313999 303686

1985 KY62 74913 1008 1075 819928 907595 321458 320401

1986 KYé62 76008 1057 1060 871530 902323 325914 333264

1987 KYé62 77384 1083 1072 909195 922318 338858 339690

1988 KY62 78603 1093 1106 931639 949169 351822 349934

1989 KYé62 79853 1069 1103 925721 951237 355923 359321

1990 KY62 81050 1060 1020 930785 888461 371964 352089

1991 KYé62 82201 1114 1102 991459 971072 381198 384898

1992 KY62 83737 1041 1049 945487 935830 388913 379343

1993 KYé62 85501 1135 1119 1052301 1024725 419026 414846

1994 KY62 87257 1099 1102 1040652 1041437 429433 420497

1995 KY62 89395 1136 1151 1101490 1120356 447653 447945

1996 KY62 91548 1154 1153 1144623 1148242 463285 459619

1997 KY62 91413 1095 1083125 473431

1998 KY62 91289 1078 1064171 474603

1999 KY62 91171 1068 1051790 474715

2000 KY62 91055 1057 1039069 475716

2001 KY62 90941 1045 1024533 476402

. 2002 KY62 92283 1057 1050771 482799

+ 2003 KY62 93276 1051 1055544 489443

2004 KY62 93881 1041 1051431 495536

2005 KYé62 94909 1040 1061196 499152

2006 KY62 95283 1036 1060559 501149

2007 KY62 96573 1043 1082119 510647

2008 KY62 97484 1044 1092850 515324

2009 KY62 98655 1038 1100116 523325

2010 KY62 99134 1033 1098289 529732

2011 KY62 99644 1030 1100489 533942

2012 KYé62 101544 1037 1128919 545103

2013 KY62 102964 1031 1138692 556126

2014 KY62 103982 1029 1148119 559876

2018 KY62 104914 1026 1154662 573397

2016 KY62 105324 1024 1155334 5771877

Normalized 1996 KYé62 91548 1156 1146945 466249
Item 6
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. ®
Kentucky 62 Low Range
B Rural

’ C/l Large Pb StLgt Irrigation Own Use  System Energy Smelter ~ Non Smelter

o Energy (MWh) Energy (MWh) Energy (MWh) Energy (MWh)  Sales (MWh) Energy (MWh) Energy (MWh)

Year (HisvFC) (HistFC) (HistFC) (Hist/FC) (HistFC) (HistFC) (HisvFC)

1976-1981 3.9% -2.5% na -0.4% 3.9% na na

1981-1986 -5.0% -0.0% -8.8% 1.2% 33% -6.6% 5.0%

1986-1991 6.8% 2.8% 11.5% 1.0% 2.8% 1.3% 3.0%

1991-1996 -1.5% 32% 5.1% 2.8% 3.2% -3.4% 5.3%

o

1976-1996 0.9% 0.8% na 1.2% 3.3% na na

1986-1996 2.5% 3.0% 8.2% 1.9% 3.0% 1.8% 42%

1996-2001 4.2% 24% -4.7% 0.8% -1.4% 3.8% 2.0%

2001-2006 -0.0% 22% 0.0% 0.8% 0.8% 0.0% 0.3%

2006-2011 0.3% 2.0% 0.0% 0.7% 0.9% 0.0% 1.1%

® ' 2011-2016 0.2% 1.8% 0.0% 0.7% 1.2% 0.0% 1.0%

1996-2016 1.5% 22% -1.6% 0.8% 0.1% 1.3% 1.1%

1972 KY62 3177303 1321 0 3102 615665 na na

1973 KYé62 4368418 1512 0 2811 665570 na na

1974 KY62 5230483 1839 0 2651 687613 na na

1975 KY62 5073573 2145 0 2546 789672 na na

. 1976 KY62 5262762 2252 0 2860 841218 4934026 1169954

1977 KY62 5443274 2188 0 2801 989464 5103835 1328903

1978 KY62 5368154 2204 33 3042 1068182 5014840 1421496

1979 KYé62 5940734 2210 40 2909 988537 5500327 1428943

1980 KYé62 6390170 2032 42 2754 1064688 5935116 1519743

1981 KY62 6380899 1985 79 2810 1020141 5893803 1507237

1982 KY62 5300242 1999 63 2932 1042501 4732186 1610557

® 1983 KY62 5528519 1833 65 2816 1075525 4880411 1723633

1984 KYé62 6194365 1887 74 3042 1135629 5495014 1834979

1985 KY62 5653054 1927 39 2864 1143352 4964900 1831506

1986 KYé62 4926411 1981 50 2982 1199475 4198758 1927128

1987 KY62 4929857 2048 68 3079 1250169 4163242 2016784

1988 KY62 6427497 2110 85 3196 1285657 5627682 2085472

1989 KYé62 6667299 2154 82 3255 1283879 5862015 2089163

1990 KYé62 6808988 217 48 ° 3133 1304974 59167718 2197184

® 1991 KYé62 6833471 2276 86 3136 1375019 5969212 2239278

1992 KYé62 6885705 2275 114 3362 1336789 6001284 2221209

1993 KY62 6863080 2417 78 3089 1473823 5966768 2370135

1994 KYé62 5882908 2509 93 3226 1472687 4942862 2412733

1995 : KY62 6297252 2641 100 3334 1551884 5162811 2686325

i 1996 KYé62 6320441 2661 110 3598 1610679 5028097 2903023

} 1997 KYé62 6790687 2729 86 3630 1559372 5426886 2923173

._' 1998 KYé62 7585880 2797 86 3658 1541657 6065161 3062376

1999 KY62 7727230 2865 86 3687 1529457 6065161 3191526

2000 KYé62 7759953 2933 86 3715 1517804 6065161 3212596

: 2001 - KY62 7764607 3001 86 3744 1504023 6065161 3203469

2002 KY62 7754407 3069 86 3773 1536725 6065161 322597t

2003 KY62 7754407 3137 86 3801 1548210 6065161 3237456

2004 KY62 7754407 3205 86 3830 1550259 6065161 3239505

: 2005 KY62 7754407 3273 86 3858 1563707 6065161 3252953

o 2006 KYé62 7754407 3341 86 3887 1565135 6065161 3254381

2007 KY62 7754407 3409 86 3915 1596261 6065161 3285507

2008 KY62 7866097 347 86 3944 1611736 6065161 3412672

2009 KYé62 7866097 3545 86 3973 1627072 6065161 3428008

2010 KYé62 7866097 3612 86 4001 1631719 6065161 3432655

201 KY62 7866097 3680 86 4030 1638197 6065161 3439133

2012 KY62 7866097 3748 86 4058 1677857 6065161 3478793

o 2013 KYé62 7948003 3816 86 4087 1698721 6065161 3581563

’ 2014 KYé62 7948003 3884 86 4116 1711965 6065161 3594807

2015 KYé62 7948003 3952 86 4144 1732097 6065161 3614939

2016 KYé62 7948003 4020 86 4173 1737317 6065161 3620159

Normalized 1996 KY62 6320441 2661 110 3598 1615965 5028097 2908309
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Kentucky 62 Low Range

Total Mbr. Rural Native Total Summer Summer Summer

System Energy System Sales Energy Req.  Rural System  Rural System  Rural System

Sales (MWh) Losses (%) (MWh) (MWh) NCP (kW) NCPLF. NCP (kW)

Year (HisvFC) (Hist’FC) (HistFC) (HistFC)  (HistFC-LF) (Hist/FC) (Model)
1976-1981 3.9% 1.7% 3.9% 3.9% na na na
1981-1986 -3.7% 1.1% -3.6% -3.6% 12% 43.7% na
1986-1991 6.0% 6.8% 6.0% 6.0% 0.6% 45.8% na
1991-1996 -0.7% 6.6% -0.7% -0.7% 2.0% 47.4% na
1976-1996 1.3% 1.1% 1.3% 1.3% na na na
1986-1996 2.6% 6.7% 2.6% 2.6% 1.3% 46.6% na
1996-2001 3.2% 6.4% 3.1% 1% -1.8% 41.9% -1.3%
2001-2006 0.1% 6.4% 0.1% 0.1% 0.8% 41.5% 0.7%
2006-2011 0.4% 6.4% 0.4% 0.4% 0.9% 47.5% 0.8%
20112016 0.4% 6.4% 0.4% 0.4% 1.2% 47.5% 1.0%
1996-2016 1.2% 6.4% 1.2% 1.2% -0.1% 41.6% 0.0%
1972 : KY62 3792968 9.7% 3862045 3939286 na na na

1973 KYé62 5033988 8.9% 5102148 5204191 na na na

1974 KYé62 5918096 8.7% 5986239 6105964 na na na

1975 KY62 5863245 8.5% 5939400 6058188 na na na

1976 KYé62 6103980 9.1% 6190692 6314506 na na na

1977 KYé62 6432738 7.4% 6514107 6644389 na na na

1978 KY62 6436336 7.6% 6527678 6658231 na na na

1979 KYé62 6929271 9.0% 7029485 7170074 274000 452% na

1980 KY62 7454859 6.2% 7528564 7679135 302000 42.9% na

1981 KY62 7401040 6.9% 7479670 7629264 295000 42.4% na

1982 KY62 6342743 7.2% 6426261 6554786 294000 43.6% na

1983 KY62 6604043 8.5% 6707235 6841380 320000 41.9% na

1984 KYé62 7329994 5.5% 7398951 7546930 299000 45.9% na

1985 KYé62 6796406 8.0% 6899093 7037074 309000 45.9% na

1986 KYé62 6125886 6.7% 6215491 6339799 346000 42.4% na

1987 KY62 6180027 6.5% 6270519 6395929 330000 46.3% na

1988 KYé62 7713154 1.0% 7813146 7969409 349000 452% na

1989 KY62 7951178 8.4% 8072761 8234217 329000 48.7% na

1990 KYé62 8113961 54% 8191465 8355294 350000 45.0% na

1991 KY62 8208490 7.0% 8314440 8484123 357160 472% na

1992 KYé62 8222493 7.0% 8326337 8496262 345226 47.5% na

1993 KY62 8336903 6.7% 8445130 8617480 390425 46.2% na

1994 KY62 7355595 6.1% . 7454220 7606347 371171 482% na
1995 KY62 7849136 6.6% 7961435 8123913 414874 45.7% na

1996 KY62 7931120 6.5% 8045961 8210164 394421 49.8% 394421

1997 KY62 8350059 6.4% 8459474 8632116 400256 471.5% 408849

1998 KY62 9127537 6.3% 9235385 9423862 395615 41.5% 404897

1999 KY62 9256687 6.3% 9363371 9554460 392395 41.5% 402175

2000 KYé62 9277757 6.3% 9383289 9574784 389310 47.5% 399576

2001 KYé62 9268630 6.3% 9372892 9564176 385686 41.5% 396501

2002 KY62 9291132 6.2% 9397324 9589106 394003 47.5% 403797

2003 KYé62 9302617 6.2% 9409260 9601285 396866 47.5% 406359

2004 KYé62 9304666 6.2% 9411480 9603551 397393 41.5% 406816

2005 KYé62 9318114 6.2% 9425762 9618125 400819 41.5% 409816

2006 KY62 9319542 6.2% 9427227 9619619 401164 47.5% 410135

2007 KY62 9350668 6.2% 9460522 9653594 409160 47.5% 417079

2008 KYé62 9477833 6.2% 9588754 9784443 413129 47.5% 420531

2009 KYé62 9493169 6.2% 9605087 9801109 417049 47.5% 423952

2010 KY62 9497816 6.2% 9610054 9806178 418236 47.5% 424989

2011 KY62 9504294 6.2% 9616935 9813199 419883 41.5% 426434

2012 KY62 9543954 6.2% 9659267 9856395 430051 41.5% 435282

2013 KY62 9646724 6.2% 9763381 9962634 435383 47.5% 439936

2014 KY62 9659968 6.2% 9777613 9977156 438797 41.5% 442891

2015 KY62 9680100 6.2% 9799070 9999051 443947 47.5% 447382

2016 KYé62 9685320 6.2% 9804672 10004767 445287 47.5% 448547

Normalized 1996 KY62 7936406 6.4% 8051611 8215930 423356 46.5% 423356

[tem 6

P\18062\010\MODELS\POREQ62L. WK 1

Page 134 of 188

120




Low Range

Kentucky 62
Summer Summer Summer Summer Summer Summer Summer
Rural System  Rural System  Rural System  Rural System  Rural System C/l Large Smelter
NCPLF. CP (kW) CPLF. CP (kW) CPLF. NCP (kW) NCP (kW)
Year (Model) (Hist) (Hist) (Model) (Model) (HistFC) (HistFC)
1976-1981 na na na na na na na
1981-1986 na 3.2% 45.5% na na na -4.2%
1986-1991 na 0.1% 47.0% na na na 4.3%
1991-1996 na 2.3% 49.8% na na -1.6% -3.8%
1976-1996 na na na na na na na
1986-1996 na 1.2% 48.3% na na na 0.2%
1996-2001 46.9% na na -1.3% 48.3% 4.1% 4.4%
2001-2006 46.4% na na 0.7% 47.6% -0.0% 0.0%
2006-2011 46.7% na na 0.8% 47.9% 0.3% 0.0%
2011-2016 47.0% na na 1.0% 482% 0.2% 0.0%
1996-2016 46.7% na na 0.0% 48.0% 1.4% 1.5%
1972 KY62 na na na na na na na
1973 KY62 na na na na na na na
1974 KYé62 na na na na na na na
1975 KYé62 na na na na na na na
1976 KYé62 na na na na na na 587500
1977 KYé62 na na na na na na 595000
1978 KY62 na na na na na na 594500
1979 KY62 na 265000 46.8% na na na 684000
1980 KY62 na 299000 43.4% na na na 688000
1981 KY62 na 289000 43.3% na na na 690000
1982 KY62 na 276000 46.5% na na na 680000
1983 KY62 na 300000 44.7% na na na 663000
1984 KY62 na 282000 48.6% na na na 664500
1985 KY62 na 303000 46.8% na na na 558500
1986 KY62 na 339000 43.3% na na na 558000
1987 KY62 na 323000 47.3% na na na 553760
1988 KY62 na 342000 46.1% na na na 678020
1989 KY62 na 321000 49.9% na na 811558 685617
1990 KYé62 na 344000 45.8% ° na na 832311 689174
1991 KYé62 na 339855 49.6% na na 833878 689181
1992 KY62 na 331489 49.5% na na 791875 696922
1993 KY62 . na 370687 48.6% na na 791777 697574
1994 KY62 na 354703 50.5% na na 689221 568645
1995 KY62 na 387914 48.9% na na 754183 697574
1996 KY62 49.8% 380236 51.7% 380236 51.7% 768925 568645
1997 KY62 46.5% 398046 47.8% 898000 706500
1998 KY62 46.4% 394119 47.7% 930800 706500
1999 KY62 46.3% 391414 47.6% 933750 706500
2000 KY62 46.3% 388831} 47.5% 937450 706500
2001 KY62 46.2% 385776 47.5% 938075 706500
2002 KY62 46.3% 393025 47.6% 935875 706500
2003 KY&2 46.4% 395572 47.6% 935875 706500
2004 KY62 46.4% 396026 47.7% 935875 706500
2005 KY62 46.4% 399007 47.7% 935875 706500
2006 KY62 46.5% 399323 47.7% 935875 706500
2007 KY62 46.6% 406224 47.8% 935875 706500
2008 KY62 46.7% 409654 47.9% 950875 706500
2009 KY62 46.7% 413054 48.0% 950875 706500
2010 KYé62 46.7% 414084 48.0% 950875 706500
2011 KY62 46.8% 415520 48.0% 950875 706500
2012 KY62 46.9% 424312 48.1% 950875 706500
2013 KY62 47.0% 428937 48.2% 961875 706500
2014 KY62 47.1% 431874 48.3% 961875 706500
2015 KY62 47.1% 436337 48.3% 961875 706500
2016 KY62 47.1% 437494 48.3% 961875 706500
Normalized 1996 KY62 46.5% 412714 47.7% 412714 47.7% 768925 568645
Item 6
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Kentucky 62 Low Range
Summer Summer Summer Summer Summer Summer Summer
Non Smelter  Total System  Total System  Total System  Total System  Total System  Total System
NCP (kW) NCP (kW) NCPLF. NCP (kW) NCPLF. CP (kW) CPLF.
Year (HisvFC) (HisvFC) (HistFC) (Model) (Model) (Hist) (Hist)
1976-1981 na na na na na 6.4% 89.2%
1981-1986 8.8% 1.0% 73.4% na na -3.0% 82.9%
1986-1991 -1.6% 1.6% 1% na na 5.6% 80.0%
1991-1996 3.3% -0.5% 79.1% na na -0.0% 81.5%
1976-1996 na na 77.0% na na 22% 83.5%
1986-1996 0.8% 0.5% 75.2% na na 2.7% 80.6%
1996-2001 -0.8% 2.2% 79.2% 2.3% 79.0% na na
2001-2006 0.4% 0.2% 80.6% 0.2% 80.3% na na
2006-2011 1.0% 0.5% 80.3% 0.5% 20.1% na na
2011-2016 1.1% 0.5% 79.8% 0.5% 79.8% na na
1996-2016 0.2% 1.0% 80.0% 1.0% 79.7% na na
1972 KY62 na na na na na 497000 90.5%
1973 KY62 na na na na na 707000 84.0%
1974 KY62 na na na na na 737000 94.6%
1975 KY62 na na na na na 722000 95.8%
1976 KY62 251963 856252 84.2% na na 759000 95.0%
1977 KY62 287183 899827 84.3% na na 801000 94.7%
1978 KY62 308846 921413 82.5% na na 802000 94 8%
1979 KY62 318824 1022880 80.0% na na 994000 82.3%
1980 KY62 361216 1070200 81.9% na na 1039000 84.4%
1981 KY62 356651 1067584 81.6% na na 1034000 84.2%
1982 KYé62 373283 1074349 69.6% na na 890000 84.1%
1983 KY62 407100 1091502 71.6% na na 966000 80.8%
1984 KYé62 393245 1078900 79.9% na na 1027000 83.9%
1985 KY62 510300 1090176 73.7% na na 965000 83.2%
1986 KY62 544400 1124448 64.4% na na 890000 81.3%
1987 KY62 604240 1181160 61.8% na na 990000 73.8%
1988 KYé62 516080 1217982 74.7% na na 1157000 78.6%
1989 KYé62 565483 1276122 73.7% na na 1142000 82.3%
1990 KY62 502826 1215840 78.4% °* na na 1174000 81.2%
1991 KY62 501999 1215004 79.7% na na 1168000 82.9%
1992 KY62 484563 1205115 80.5% na na 1166000 83.2%
1993 KY62 524728 1246748 78.9% na na 1217000 80.8%
1994 KY62 510157 1100378 78.9% na na 1055000 82.3%
1995 KY62 480964 1202109 77.1% na na 1166000 79.5%
1996 KY62 590405 1182231 79.3% 1182231 79.3% 1167000 80.3%
1997 KY62 591756 1324221 74.4% 1328604 74.2%
1998 KY62 619915 1352943 79.5% 1358029 79.2%
1999 KY62 619645 1352668 80.6% 1358262 80.3%
2000 KYé62 620260 1353296 80.8% 1359384 80.4%
2001 KY62 617261 1350236 80.9% 1356886 80.5%
2002 KY62 623378 1356476 80.7% 1362083 80.4%
2003 KY62 626241 1359395 80.6% 1364697 80.3%
2004 KYé62 626768 1359933 80.6% 1365163 80.3%
2005 KY62 630194 1363428 80.5% 1368223 80.2%
2006 KY62 630539 1363780 80.5% 1368548 80.2%
2007 KY62 638535 1371936 80.3% 1375631 80.1%
2008 KY62 657504 1391285 80.3% 1394452 80.1%
2009 KY62 661424 1395282 80.2% 1397942 80.0%
2010 KY62 662611 1396493 80.2% 1398999 80.0%
2011 KY62 664258 1398173 80.1% 1400473 80.0%
2012 KY62 674426 1408545 79.9% 1409498 79.8%
2013 KY62 690758 1425203 79.8% 1425466 79.8%
r014 KY62 694172 1428685 79.7% 1428479 19.7%
2015 KY62 699322 1433939 79.6% 1433061 79.9%
2016 KY62 700662 1435305 79.6% 1434248 79.6%
Normalized 1996 KY62 643100 1211745 71.4% 1211745 77.4% 1199478 78.2%
Item 6
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Kentucky 62 Low Range
Summer Summer Winter Winter Winter Winter Winter
Total System  Total System  Rural System  Rural System  Rural System  Rural System  Rural System
CP (kW) CPLF. NCP (kW) NCPLF. NCP (kW) NCPLF. CP (kW)
Year {Model) (Model)  (Hist/FC-LF) (HistFC) (Model) (Model) (Hist)
1976-1981 na na na na na na na
1981-1986 na na 2.9% 43.5% na na 2.7%
1986-1991 na na 0.1% 50.3% na na -0.9%
1991-1996 na na 4.7% 51.3% na na 4.9%
1976-1996 na na na na na na na
1986-1996 na na 2.3% 50.6% na na 2.0%
1996-2001 2.3% 79.9% -2.5% 50.6% -1.1% 47.8% na
2001-2006 0.2% 81.2% 0.8% 51.0% 0.7% 47.6% na
2006-2011 0.5% 81.0% 0.9% 51.0% 0.8% 47.8% na
2011-2016 0.5% 80.7% 1.2% 51.0% 1.0% 48.1% na
1996-2016 1.0% 80.6% -0.3% 50.8% 0.1% 47.8% na
1972 KY62 na na na na na na na
1973 KY62 na na na na na na na
1974 KY62 na na na na na na na
1975 KY62 na na na na na na na
1976 KYé62 na na na na na na na
1977 KY62 na na na na na na na
1978 KY62 na na na na na na na
1979 KY62 na na 278000 44.6% na na 272000
1980 KYé62 na na 263000 49.3% na na 250000
1981 KY62 na na 278000 45.0% na na 275000
1982 KY62 na na 311000 41.2% na na 282000
1983 KY62 na na 334000 40.2% na na 332000
1984 KY62 na na 298000 46.0% na na 257000
1985 KY62 na na 331000 42.9% na na 315000
1986 KY62 na na 320000 45.9% na na 314000
1987 KY62 na na 275000 55.5% na na 270000
1988 KY62 na na 295000 53.5% na na 289000
1989 KY62 na na 379000 42.2% na na 352000
1990 KY62 na na 305000 ° 51.6% na na 260000
1991 KY62 na na 318397 53.0% na na 300584
1992 KYé62 na na 323627 50.7% na na 310047
1993 KY62 na na 335173 53.8% na na 318252
1994 KY62 na na 377008 47.5% na na 359832
1995 KY62 na na 352150 53.8% na na 335672
1996 KY62 1167000 80.3% 401387 49.0% 401387 49.0% 382214
1997 KY62 1313885 75.0% 373060 51.0% 398459 47.7%
1998 KY62 1342758 80.1% 368734 51.0% 394507 47.6%
1999 KY62 1343003 81.2% 365733 51.0% 391786 47.6%
2000 KY62 1344120 81.3% 362858 51.0% 389186 47.5%
2001 KY62 1341690 81.4% 359480 51.0% 386111 47.4%
2002 KY62 1346739 81.3% 367232 51.0% 393407 47.6%
2003 KY62 1349286 81.2% 369900 51.0% 395969 47.6%
2004 KY62 1349740 81.2% 370391 51.0% 396426 47.6%
2005 KY62 1352721 81.2% 373584 51.0% 399426 41.7%
2006 KY62 1353037 81.2% 373906 51.0% 399745 41.7%
2007 KY62 1359938 81.0% 381359 51.0% 406689 47.8%
2008 KY62 1378368 81.0% 385059 51.0% 410141 47.8%
2009 KY62 1381768 81.0% 388711 51.0% 413563 47.9%
2010 KY62 1382798 81.0% 389818 51.0% 414599 47.9%
2011 KY62 1384234 80.9% 391353 51.0% 416045 47.9%
2012 KY62 1393026 80.8% 400831 51.0% 424892 48.1%
2013 KY62 1408651 80.7% 405800 51.0% 429547 48.1%
2014 KY62 1411588 80.7% 408982 51.0% 432501 48.2%
2015 KY62 1416051 80.6% 413783 51.0% 436993 48.2%
2016 KY62 1417208 80.6% 415031 51.0% 438157 48.3%
Normalized 1996 KY62 1199478 78.2% 408283 48.2% 408283 48.2% 389699
[tem 6
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Kentucky 62 Low Range
Winter Winter Winter Winter Winter Winter Winter
Rural System  Rural System  Rural System C/l Large Smelter Non Smelter  Total System
CPLF. CP (kW) CPLF. NCP (kW) NCP (kW) NCP (kW) NCP (kW)
Year (Hist) (Model) (Model) (HistFC) (HistFC) (HistFC) (Hist’FC)
1976-1981 na na na na na na na
1981-1986 46.1% na na na -4.0% 8.1% 0.7%
1986-1991 53.3% na na na 4.1% -1.6% 1.6%
1991-1996 53.9% na na -1.9% 0.4% -1.1% -0.2%
1976-1996 na na na na na na na
1986-1996 53.4% na na na 2.2% -1.4% 0.7%
1996-2001 na -1.1% 50.1% 4.0% 0.1% 52% 22%
2001-2006 na 0.7% 49.9% -0.0% 0.0% 0.4% 02%
2006-2011 na 0.8% 50.1% 0.3% 0.0% 1.1% 0.5%
2011-2016 na 1.1% 50.3% 0.2% 0.0% 1.1% 0.5%
1996-2016 na 0.1% 50.1% 1.4% 0.0% 2.2% 1.0%
1972 KY62 na ng na na na na na
1973 KYé62 na na na na na na na
1974 KY62 na na na na na na na
1975 KY62 na na na na na na na
1976 KY62 na na na na 595500 272303 885159
1977 KY62 na na na na 596000 302320 916286
1978 KY62 na na na na 591500 301368 910725
1979 KY62 45.6% na na na 695000 292356 1007103
1980 KYé62 51.9% na na na 690000 323835 1034112
1981 KY62 45.5% na na na 690000 350161 1060964
1982 KY62 45.5% na na na 684000 379403 1084671
1983 KY62 40.4% na na na 663000 384899 1068857
1984 KY62 53.4% na na na 661000 347573 1028744
1985 KY62 45.1% na na na 662000 427200 1110984
1986 KY62 46.8% na na na 563500 516100 1101192
1987 KY62 56.6% na na na 568780 527520 1118226
1988 KY62 54.6% na na na 685500 449500 1157700
1989 KY62 45.5% na na 831291 696006 552594 1273572
1990 KY62 60.6% na na ' 841326 695563 457637 1176264
1991 KY62 56.1% na na 843705 690510 475543 1189374
1992 KY62 52.9% na na 798932 705012 456080 1184314
1993 KY62 56.6% na na 794954 700279 470620 1194317
1994 KY62 49.7% na na 810417 703908 528293 1256845
1995 KY62 56.5% na na 753191 700279 404106 1126473
1996 KY62 51.4% 382214 51.4% 768406 703908 449079 1176047
1997 KY62 380247 50.0% 895000 706500 561560 1293421
1998 KY62 376320 49.9% 927800 706500 590034 1322464
1999 KY62 373615 49.9% 930750 706500 589983 1322413
2000 KY62 371032 49.8% 934450 706500 590808 1323254
2001 KYé62 367977 49.8% 935075 706500 588055 1320446
2002 KY62 375227 49.9% 932875 706500 593607 1326109
2003 KY62 3717773 49.9% 932875 706500 596275 1328830
2004 KY62 378227 49.9% 932875 706500 596766 1329331
2005 KY62 381208 49.9% 932875 706500 599959 1332588
2006 KY62 381525 49.9% 932875 706500 600281 1332917
2007 KY62 388425 50.0% 932875 706500 607734 1340519
2008 KY62 391856 50.1% 947875 706500 626434 1359592
2009 KY62 395255 50.1% 947875 706500 630086 1363318
2010 KY62 396286 50.1% 947875 706500 631193 1364447
2011 KY62 397722 50.1% 947875 706500 632728 1366013
2012 KY62 406514 50.2% 947875 706500 642206 1375680
2013 KY62 411139 50.3% 958875 706500 658175 1391968
2014 KY62 414075 50.3% 958875 706500 661357 1395214
2015 KY62 418538 50.4% 958875 706500 666158 1400111
2016 KY62 419695 50.4% 958875 706500 667406 1401384
Nommalized 1996 KY62 50.5% 389699 50.5% 768406 703908 455975 1183080
Item 6
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Kentucky 62 Low Range
Winter Winter Winter Winter Winter Winter Winter
Total System  Total System  Total System  Total System  Total System  Total Svstem  Total System
NCPLF. NCP (kW) NCPL.F. CP (kW) CPLF. CP (kW) CPLF.
Year (Hist/FC) (Model) {Model) (Hist) (Hist) (Model) (Model)
1976-1981 na na na 6.8% 87.7% na na
1981-1986 74.3% na na -0.9% 76.6% na na
1986-1991 74.3% na na 2.8% 80.1% na na
1991-1996 79.5% na na 0.2% 81.2% na na
1976-1996 77.9% na na 2.2% 81.8% na na
1986-1996 76.5% na na 1.5% 80.4% na na
1996-2001 80.8% 2.4% 80.4% na na 2.4% 81.8%
2001-2006 82.5% 0.2% 81.9% na na 0.2% 83.4%
2006-2011 82.1% 0.5% 81.6% na na 0.5% 83.1%
2011-2016 81.7% 0.5% 81.3% na na 2.5% 82.8%
1996-2016 81.7% 1.0% 81.2% na na 1.0% 82.7%
1972 KY62 na na na 472000 93.4% na na
1973 KY62 na na na 508000 114.7% na na
1974 KYé62 na na na 722000 94.6% na na
1975 KY62 na na na 731000 92.8% na na
1976 KY62 81.4% na na 748000 94.5% na na
1977 KY62 82.8% na na 820000 90.7% na na
1978 KY62 83.5% na na 819000 91.0% na na
1979 KY62 81.3% na na 974000 82.4% na na
1980 KY62 84.8% na na 1007000 85.3% na na
1981 KY62 82.1% na na 1037000 82.3% na na
1982 KY62 69.0% na na 1034000 70.9% na na
1983 KY62 73.1% na na 1046000 73.2% na na
1984 KY62 83.7% na na 979000 86.3% na na
1985 KY62 72.3% na na 1042000 75.6% na na
1986 KY62 65.7% na na 993000 71.5% na na
1987 KY62 65.3% na na 920000 77.8% na na
1988 KY62 78.6% na na 1063000 83.9% na na
1989 KY62 73.8% na na 1177000 78.3% na na
1990 KY62 81.1% na na ' 1089000 85.9% na na
1991 KY62 81.4% na na 1140000 83.3% na na
1992 KY62 81.9% na na 1149000 82.7% na na
1993 KY62 82.4% na na 1137000 84.8% na na
1994 KY62 69.1% na na 1189000 71.6% na na
1995 KY62 82.3% na na 1063000 85.5% na na
1996 KY62 79.7% 1176047 79.7% 1154000 79.6% 1154000 - 81.2%
1997 KY62 76.2% 1302186 75.1% 1278627 77.1%
1998 KYé62 81.3% 1331611 80.8% 1307500 82.3%
1999 KY62 82.5% 1331844 81.9% 1307745 83.4%
2000 KY62 82.6% 1332966 82.0% 1308862 83.5%
2001 KY62 82.7% 1330468 82.1% 1305432 83.6%
2002 KY62 82.5% 1335665 82.0% 1311482 83.5%
2003 KY62 82.5% 1338279 81.9% 1314028 83.4%
2004 KY62 82.5% 1338745 81.9% 1314482 83.4%
2005 KY62 82.4% 1341805 81.8% 1317463 83.3%
2006 KY62 82.4% 1342130 81.8% 1317780 83.3%
2007 KY62 82.2% 1349213 81.7% 1324680 83.2%
2008 KY62 82.2% 1368035 81.6% 1343111 83.2%
2009 KY62 82.1% 1371524 81.6% 1346510 83.1%
2010 KY62 82.0% 1372582 81.6% 13473541 83.1%
2011 KY62 82.0% 1374056 81.5% 1348977 83.0%
2012 KY62 81.8% 1383080 81.4% 1357769 82.9%
2013 KY62 81.7% 1399048 81.3% 1373394 82.8%
2014 KY62 81.6% 1402062 81.2% 1376330 82.5%
2015 KY62 81.5% 1406643 81.1% 1380793 82.7%
2016 KY62 81.5% 1407831 81.1% 1381950 82.6%
Normalized 1996 KY62 79.3% 1183080 79.3% 1161485 80.7% 1161485 80.7%
Item 6
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Kentucky 62 Low Range
® Per Capita Personal Cooling Heating Peak Mo.
Population Income Employment Income  Degree Days Degree Days CDD
Year (HisvFC) (HistFC) (Hist/FC) (HistFC) (HistFC) (HisvFC) (HistFC)
1976-1981 1.6% 2.0% 1.7% 3.6% T 1466 4979 na
1981-1986 22% 0.2% 2.2% 2.5% 1465 4563 na
1986-1991 0.5% 1.1% 2.2% 1.7% 1539 4406 409
. 1991-1996 1.9% 1.9% 3.3% 3.8% 1534 4356 466
1976-1996 1.6% 1.3% 2.4% 29% 1490 4602 443
1986-1996 1.2% 1.5% 2.7% 2.7% 1516 4393 443
1996-2001 1.7% 1.2% 1.8% 2.9% 1376 4708 43)
2001-2006 1.5% 1.2% 1.6% 2.8% 1376 4708 431
2006-2011 1.3% 1.2% 1.5% 2.6% 1376 4708 431
9 2011-2016 1.3% 1.2% 1.4% 2.5% 1376 4708 431
1996-2016 1.5% 1.2% 1.6% 2.8% 1376 4708 431
1972 KYé62 147730 11487 58720 1698 1160 4909
1973 KY62 150880 12445 62250 1877 1567 4188
1974 KY62 154710 12429 64880 1923 1229 4172
° 1975 KY62 157950 12199 63410 1927 1500 4283
1976 KYé62 161790 12927 66800 2092 1112 4784
1977 KYé62 165570 13722 69710 2272 1779 4799
1978 KYé62 168680 13906 73190 2346 1550 5420
1979 KY62 170070 14406 73160 2450 1238 3227
1980 KY62 171220 13844 71870 2370 1726 5095
1981 KY62 175470 14242 72760 2499 1389 4548
1982 KYé62 181000 14075 72990 2547 1349 4399
) 1983 KY62 186260 13336 75460 2484 1664 4640
1984 KYé62 190400 14557 78390 27N 1365 4622
1985 KYé62 194780 14300 80410 2785 1445 4785
1986 KYé62 195720 14418 81160 2821 1576 4386
1987 KY62 197190 14406 83320 2841 1623 4290
1988 KY62 197090 14582 85040 2874 1500 4822 436
1989 KY62 197690 15081 87560 2981 1396 4830 369
Y 1990 KY62 199200 15256 90020 3039 1380 3856 387
- 1991 KY62 201090 15237 90580 3064 1757 4253 445
1992 KY62 203000 15719 92220 3191 1240 4217 440
1993 KY62 207110 15646 95760 3240 1613 4652 566
1994 KY62 212260 16118 100590 3421 1489 4180 449
1995 KYé62 216930 16474 103980 3573 1613 4652 577
; 1996 KY62 220790 16701 106420 3688 1489 4180 321
i 1997 KYé62 224541 16902 108378 3795 1376 4708 431,
] 1998 KY62 228356 17104 110374 3906 1376 4708 431
1999 KY62 232239 17307 112408 4019 1376 4708 431
2000 KY62 236189 17513 114481 4136 1376 4708 431
2001 KY62 240208 17721 116594 4257 1376 4708 431
2002 KY62 243804 17941 118490 4374 1376 4708 431
2003 KY62 247456 18164 120418 4495 1376 4708 431
2004 KY62 251163 18389 122378 4619 1376 4708 431
) 2005 KY62 254928 18617 124372 4746 1376 4708 431
2006 KY62 258750 18848 126399 4877 1376 4708 43}
2007 KY62 262219 19083 128250 5004 1376 4708 431
2008 KY62 265735 19321 130128 5134 1376 4708 431
2009 KY62 269299 19561 132035 5268 1376 4708 431
2010 KY62 272913 19805 133971 5405 1376 4708 431
2011 KY62 276576 20052 135936 5546 1376 4708 431
2012 KY62 280043 20289 137771 5682 1376 4708 431
. 2013 KY62 283554 20529 139632 5821 1376 4708 43]
2014 KYé62 287110 20771 141520 5964 1376 4708 431
2015 KY62 290711 21017 143433 6110 1376 4708 431
2016 KY62 294357 21266 145373 6260 1376 4708 431
Normalized 1996 KY62 220790 16701 106420 3688 1376 4708 439
® Item6
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Kentucky 62
Peak Mo.
HDD
Year (HisuFC)
1976-1981 na
1981-1986 na
1986-1991 984
1991-1996 940
1976-1996 986
1986-1996 986
1996-2001 1124
2001-2006 1124
2006-2011 1124
2011-2016 1124
1996-2016 1124
1972 KY62
1973 KY62
1974 KY62
1975 KY62
1976 KY62
1977 KY62
1978 KY62
1979 KY62
1980 KY62
1981 KY62
1982 KY62
1983 KY62
1984 KY62
1985 KY62
1986 KY62
1987 KY62
1988 KY62 1108
1989 KY62 1297
1990 KY62 828
1991 KY62 702
1992 KY62 913
1993 KY62 892
1994 KY62 1164
1995 KY62 922
1996 KY62 1048
1997 KY62 1124
1998 KY62 1124
1999 KY62 1124
2000 KY62 1124
2001 KY62 1124
2002 KY62 1124
2003 KY62 1124
2004 KYé62 1124
2005 KY62 1124
2006 KY62 1124
2007 KY62 1124
2008 KY62 1124
2009 KY62 1124
2010 KY62 1124
2011 KY62 1124
2012 KYé62 1124
2013 KY62 1124
2014 KY62 1124
2015 KY62 1124
2016 KY62 1124
Normalized 1996 KY62 1099
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Regression Output
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L5 // Dependent Variable is RURALMWH

Date: 4-01-1997 / Time: 15:33
SMPL range: 301 - 360
Number of observations: 60
VARIABLE COEFFICIENT STD. ERRCR T-STAT.
Cc ~-124170.29 18318.668 -6.7783470
TOTCON 2.4187641 0.2096838 11.535282
CDD 146.00207 7.5988810 19.213627
HDD 68.323579 2.5153016 27.163175
M7 11076.828 3320.5818 3.3358093
M8 12672.140 3004.9566 4.2170792
MS 3160.1010 2340.0780 1.3504255
R-squared 0.964227 Mean of dependent var
Adjusted R-squared 0.960178 S.D. of dependent var
S.E. of regression 4588.040 Sum of squared resid
Log likelihood -587.2872 F-statistic
Durbin-Watson stat 1.780370 Prob(F-statistic)

133083.9
22991.33
1.12E+09
238.0971
0.000000
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LS // Dependent Variable is RUPRLCP
Date: 4-01-1997 / Time: 15:38

SMPL range: 301 - 360

Number of observations: 60

VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.

c ~-211840.65 70191.627 -3.0180331 0.0039

TOTCON 5.4128222 0.7904262 6.8479790 0.0000

WINMIN -1530.3430 221.12035 -6.9208601 0.0000

CDD 220.64014 26.273475 8.3978284 0.0000

HDD 71.863833 10.872741 6.5493053 0.0000
R-squared 0.894353 Mean of dependent var 295670.8
Adjusted R-squared 0.886669 S.D. of dependent var 51361.00
S.E. of regression 172590.48 Sum of squared resid 1.64E+10
Log likelihood -668.0006 F-statistic 116.4002
Durbin-Watson stat 1.784085 Prob (F-statistic) 0.000000
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LS // Dependent Variable is LRCON
Date: 3-31-1997 / Time: 13:47
SMPL range: 1 - 27

Number of observations: 27

VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.
c -7.4638825 0.3049825 -24.473154 0.0000
LTOTPOP 1.6172054 0.0289180 55.923870 0.0000
R-squared 0.992070 Mean of dependent var 9.590813
Adjusted R-squared 0.991753 S.D. of dependent var 0.198551
S.E. of regression 0.018032 Sum of squared resid 0.008128
Log likelihood 71.148975 F-statistic 3127.479
Durbin-Watson stat 0.531421 Prob (F-statistic) 0.000000
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LS // Dependent Variakle is LRCCN
Date: 3-31-1997 / Time: 13:48
SMPL range: 28 - 54
Number of observations: 27

VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG._

C -3.7215331 0.3040249 -12.240883 0.6666——-

LTOTPOP 1.2550137 0.0283432 44 .,279147 0.0000
R-squared 0.987410 Mean of dependent var 9.7394g;
Adjusted R-squared 0.986306 S.D. of dependent var 0.164948
S.E. of regression 0.018875 Sum of squared resid 0.008807
Log likelihood 69.91557 F-statistic 1960.643
Durbin-Watson stat 0.325500 Prob (F-statistic) 0.000000
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1.8 // Dependent Variahle is T.RCON
Date: 3-31-1997 / Time: 13:49
SMPL range: 55 - 81

Number of observations: 27

VARIARBRLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL S1IG.
C -2.3655367 0.4459487 ~-5.3045040 _ETSESS-——
LTOTPOP 1.1148606 0.0406578 27.420618 0.0000
R-squared 0.967820 Mean of dependent wvar _-gjggig;;
Adjusted R-squared 0.966533 S.D. of dependent var 0.162663
S.E. of regression 0.029757 Sum of squared resid 0.022138
Log likelihood 57.62395 F-statistic 751.8903
Durbin-Watson stat 0.263737 Prob(F-statistic) 0.000000
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L /) Dzgpeondent Variable is LRCON
Date: 3-31-1997 / Time: 13:49

®  SMPL range: 82 - 108
Number of observations: 27

VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.
C -3.4973953 0.4035853 -8.6658152 0.0006———

® LTOTPOP 1.2285317 0.0381893 32.169534 0.0000
R-squared 0.976412 Mean of dependent var 9.484847
Adjusted R-squared 0.975469 S.D. of dependent var 0.158299
S.E. of regression 0.024793 Sum of squared resid 0.015368
Log likelihood 62.55133 F-statistic 1034.879

® Durbin-Watson stat 0.566234 Prob(F-statistic) 0.000000
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TSLS // Dependent Variable is LRUSE

Date: 4-08-1997 / Time: 10:02

SMPL range: 17 - 27 44 - 54 71 - 81 98 - 1
08

Number of observations: 44

Instrument list: C LPCAP LCDD LHDD LRUSE(-1) D20 D33 D55 LRWHPC

VARIABLE COEFFICIENT STD. ERROR T-STAT 2-TAIL SIG.
C ~-1.601438%6 1.2415738 -1.2898464 0.20656
LPCAP 0.2918423 0.0919647 3.1734173 0.0031
LRRP -0.0749383 0.0711335 -1.0534883 0.29593
LCDD 0.1915428 0.0277834 6.8941393 0.0000
LHDD 0.3063033 0.0437163 7.0066209 0.0000
LRUSE(-1) 0.2875350 0.1075117 2.6744532 0.0113
D20 0.1215867 0.0321091 3.7991305 0.0006
D33 0.14059100 0.0291615 4.8320629 0.0000
'D55 0.0950803 0.0243930 3.8878540 0.0004
R-squared 0.984051 Mean of dependent var 6.983176
Adjusted R-squared 0.980405 S.D. of dependent var 0.128108
S.E. of regression 0.017933 Sum of squared resid 0.011256
F-statistic 269.5232 Durbin-Watson stat 1.735356
Prob (F-statistic) 0.000000
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TSLS // Dependent Variable is LRRP
Date: 4-08-1997 / Time: 10:02
o SMPL range: 17 - 27 44 - 54 71 - 81 98 - 1
08
Number of observations: 44
Instrument list: C LRWHPC LPCAP LCDD LHDD LRUSE(-l)_D2O D33 D55
VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG. "
. 42 1 1t 1 1t 3 31t i1 it it it ittt -ttt i1t it
c 7.4422715 1.31185689 5.6730820 0.0000
LRUSE -0.7503496 0.1770348 4.,2384310 0.0001
LRWHPC 0.4195426 0.0715026 5.8675156 0.0000
D20 0.2670736 0.0550624 4.8503816 0.0000
D33 0.2391532 0.0549309 4.3537139 0.0001
D55 0.2883987 0.0405905 7.1050853 0.0000
R-squared 0.720859 Mean of dependent var 3.889020
Adjusted R-squared 0.684130 S.D. of dependent var 0.063640
S.E. of regression 0.035767  Sum of squared resid 0.048613
F-statistic 18.83866 Durbin-Watson stat 1.440616
® Prob (F-statistic) 0.000000
Q-
o
|
‘_:
L
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LS // Dependent Variable is LSCO
Date: 3-31-1997 / Time: 13:54
SMPL range: 1 - 27

Number of observations: 27

VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.
c -4.4510754 0.4257072 -10.455730 0.0000
LTOTEMP 1.2423846 0.0459238 27.05339%6 0.0000
R-squared 0.966970 Mean of dependent var 7.064614
Adjusted R-squared 0.965649 S.D. of dependent var 0.167250
S.E. of regression 0.030998 Sum of squared resid 0.024022
Log likelihood 56.52094 F-statistic 731.8862
Durbin-Watson stat 0.562826 Prob(F-statistic) 0.000000
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Date: 3-31-1997 / Time: 13:54
SMPL range: 28 - 54
Number of observations: 27

VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.
c -5.5231850 0.5549432 -9.8527215 _u_—ajaaaa-__
LTOTEMP 1.2754762 0.0556638 22.913914 0.0000
R-squared 0.954549 Mean of dependent var 7.196525
Adjusted R-squared 0.852731 S.D. of dependent var 0.256775
S.E. of regression 0.055827 Sum of squared resid 0.077917
Log likelihood 40.63595 F-statistic 525.0475
Durbin-Watson stat 0.379261 Prob (F-statistic) 0.000000
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e // Danendent Variable is LSCON
Date: 3-31-1997 / Time: 13:54
SMPL range: 55 - 81

Number of observations: 27

VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL SIG.
c -7.0835559 0.9390104 -7.5436393 0.5656——_
LTOTEMP 1.4631520 0.091735%0 15.9459072 0.0000
R-squared 0.910514 Mean of dependent var 7.8;66g5
Adjusted R-squared 0.906934 S.D. of dependent var 0.305733
S.E. of regression 0.093268 Sum of squared resid 0.217477
Log likelihood 26.77889 F-statistic 254.3729
Durbin-Watson stat 0.174905 Prob(F-statistic) 0.000000
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o @ ®
LS // Dependent Variable is LSCON
Date: 3-31-1997 / Time: 13:54
® SMPL range: 82 - 108
Number of observations: 27
VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL 55(—3_—
c -5.6756485 0.8785924 -6.4599335 "_53555—“
® LTOTEMP 1.2877212 0.0901154 14.289699 0.0000
R-gquared 0.850923 Mean of dependent var 5_5—73855
Adjusted R-squared 0.886560 S.D. of dependent var 0.251853
S.E. of regression 0.084826 Sum of squared resid 0.179888
Log likelihood 29.34066 F-statistic 204.1955
® Durbin-Watson stat 0.356227 Prob (F-statistic) 0.000000
®
o
® .
o
®
L
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TSLS // Dependent Variable is LSCMWH

Date: 4-08-1997 / Time: 9:56

SMPL range: 2 - 27 29 - 54 56 - 81 83 - 10
8

Number of observations: 104

Instrument list: C LCOOL LHEAT LSCMWH(-1) D5575 D20 D33 D55 LRWHPC DUMSS

VARIARLE COEFFICIENT STD. ERRCR T-STAT. 2-TAIL SIG.
o c -1.2149315 0.4576634  -2.6546397 0.0093
LRCP -0.0472631 0.0457379% -1.0333459 0.3041
LCOOL 0.1175934 0.0428413 2.7448582 0.0072
LHEAT 0.1137147 0.0578106 1.589636247 0.05258
LSCMWH(-1) 0.8312204 0.0405204 20.513608 0.0000
D5575 0.3940362 0.0712476 5.5305167 0.0000
D20 -0.0081678 0.0237556 -0.3859219 0.7004
D33 -0.0086561 0.0276273 -0.3133171 0.7547
D55 -0.0488199 0.0206659 ~2.3623458 0.0202
R-squared | 0.979946 Mean of dependent var 11.01958
Adjusted R-squared 0.978257 S.D. of dependent var 0.453230
S.E. of regression 0.066831 Sum of squared resid 0.424300
F-statistic 580.0139 Durbin-Watson stat 2.119678
Prob (F-statistic) 0.000000
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TSLS // Dependent Variaple is LRCP
Date: 4-08-1997 / Time: 9:56

@ SMPL range: 2 - 27 29 - 54 56 - 81 83 - 10
8
Number of observations: 104
Instrument list: C LCOOL LHEAT LSCMWH(-1) D5575 D20 D33 D55 LRWHPC DUMSS
® VARIABLE COEFFICIENT STD. ERRCR T-STAT. 2-TAIL SIG.
) c 6.1914397 0.2411211 25.677720 0.0000
LRWHPC 0.6385474 0.0361195 17.678757 0.0000
LSCMWH -0.4142617 0.0311192 -13.312074 0.0000
DUMS5 0.4200742 0.0282537 14.867923 0.0000
D20 0.0978635 0.0211656 4.6240153 0.0000
@ D33 0.2932712 0.03113859 9.4181735 0.0000
D55 0.1543472 0.0201483 7.6605508 0.0000
R-squared 0.918933 Mean of dependent var 3.933533
Adjusted R-squared 0.913919 S.D. of dependent var 0.188962
S.E. of regression 0.055441 Sum of squared resid 0.298148
® rF-statistic 182.4530 Durbin-Watson stat 0.640159
Prob (F-statistic) 0.000000
. a
®
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TSLS // Dependent Variable is LSCHwa
Date: 3-31-1997 / Time: 15:47
SMPL range: 7 - 27 88 - 108
Number of observations: 42
Instrument list: C LCOOL LHEAT LSCMWH(-1) D55 LRWHPC DUMSS
VARIABLE COEFFICIENT STD. ERROR T-STAT 2-TAIL SIG.
C 0.0628085 1.0392390 0.0604370 0.9521——_
LRCP -0.0788302 0.0478041 -1.6450246 0.1078
LCOOL 0.2455308 0.04755813 5.1591523 0.0000
- LHEAT 0.3095221 0.0787013 3.9328720 0.0004
LSCMWH (-1) 0.2547877 0.08554851 3.4458291 0.0015
® D55 -0.0460299 0.0271940 -1.6526475 0.0892
R-squared 0.902623 Mean of dependent var 10.79407
Adjusted R-squared 0.889099 S.D. of dependent var 0.143389
S.E. of regression 0.047751 Sum of squared resid 0.082087
F-statistic 66.32814 Durbin-Watson stat 2.225531
® Prob (F-statistic) 0.000000
®
®
[
L
®
e
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TSLS [//
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P R - - 2 T
Dcronldeont Vorizkle iz LRCP

Date: 3-31-1997 / Time: 15:48

SMPL range: 7 - 27

Number of observations:
C LCOOL LHEAT LSCMWH(-1) D55 LRWHPC DUMS5S

Instrument list:

88
42

108

e S T I D T I e T T I I I T I Mt o mn M e e s e e s A s e I I D A T I I B T T T I S e e e e S e Ay s e B e e e Ba e T e e A S e e = o —
P33 2t 2 2 3 2 32 1ttt T - i+ i 1 -+ - 7+ 5 5 3+ 5 3 3 X KN

VARIABLE COEFFICIENT STD. ERROR T-STAT 2-TAIL SIG.
C 9.0198990 1.0517777 8.5758603 0.0000
LRWHPC 0.5427318 0.0807860 6.7181388 0.0000
LSCMWH -0.6482253 0.1123612 ~5.7691223 0.0000
DUMSS5 0.3588633 0.0375746 9.5506960 0.0000
D55 0.22933098 0.0347518 6.5915269 0.0000
R-squared 0.939311 Mean of dependent var 4.057796
Adjusted R-squared 0.932750 S.D. of dependent var 0.212482
S.E. of regression 0.055102 Sum of squared resid 0.112341
F-statistic 142.0638 Durbin-Watson stat 0.987084
Prob(F-statistic) 0.000000
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1e // Dependent Variable is RNCP
Date: 6-06-1997 / Time: 9:58
SMPL range: 1 - 192

Number of observations: 192

VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL S81IG.

c -87.661657 18.596260 -5.2516827 0.0000

RGWH 0.2230907 0.0133000 16.773741 0.0000

CDD 0.2352163 0.0254365 9.2471921 0.0000

HDD 0.1120815 0.0050542 22.175719 0.0000

M6 35.555337 8.080085896 4.4003588 0.0000

M7 38.454589 10.660020 3.6073656 0.0004

M8 51.348000 9.19838%861 5.5822775 0.0000

M9 52.5485689 5.5884839 9.4030098 0.0000

DUM1 23.307017 4.4919223 5.1886509 0.0000

EXT89 44 .,084954 16.9759239 2.5964035 0.0102
R-squared 0.902051 Mean of dependent var 282.5417
Adjusted R-squared 0.897208 S.D. of dependent var 51.27983
S.E. of regression 16.44094 Sum of squared resid 49195.45
Log likelihood -804.8581 F-statistic 186.2352
Durbin-Watson stat 1.724690 Prob(F-statistic) 0.000000
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f 3 e Pt

Percent Sales Percent Own Use Losses Member MWh  Total MWh  Percent
o Year Consumers Change (MWh) Change (MWh) %o} Purchases Requirements Change

1972 52,831 3,792,968 3,102 9.7% 3,862,045 3,939,286
1973 54,920 40% - 5,033,988 32.7% 2,811 8.9% 5,102,148 5,204,191  32.1%
1974 56,975 3.7% 5,918,096 17.6% 2,651 £.7% 5,986,239 6,105,964  17.3%
1975 58,878 3.3% 5,863,245  -0.9% 2,546 8.5% 5,939,400 6,058,188 -0.8%
1976 61,040 3.7% 6,103,980 4.1% 2,860 5.1% 6,190,692 6,314,506 4.2%
o 1977 63,441 3.9% 6,432,738 5.4% 2,801 4% 6,514,107 6,644,389 5.2%
1978 65,205 2.8% 6,436,336 0.1% 3,042 T.6% 6,527,678 6,658,231 0.2%
1979 67,573 3.6% . 6,929,271 1.7% 2,909 9.0% 7,029,485 7,170,074 1.7%
1980 68,948 2.0% 7,454,859 7.6% 2,754 6.2% 7,528,564 7,679,135 7.1%
1981 70,106 1.7% 7,401,040  -0.7% 2,810 6.9% 7,479,670 7,629,264 -0.6%
1982 70,894 1.1% 6,342,743 -143% 2,932 7.2% 6,426,261 6,554,786 -14.1%
1983 72,269 1.9% 6,604,043 4.1% 2,816 8.5% 6,707,235 6,841,380 4.4%
e 1984 73,660 1.9% 7,329,994 11.0% 3,042 £.5% 7,398,951 7,546,930  10.3%
1985 74,913 1.7% 6,796,406  -7.3% 2,864 £.0% 6,899,093 7,037,074 -6.8%
1986 76,008 1.5% 6,125,886  -9.9% 2,982 6.7% 6,215,491 6,339,799 -9.9%
1987 77,384 1.8% 6,180,027 0.9% 3,079 6.5% 6,270,519 6,395,929 0.9%
1988 78,603 1.6% 7,713,154 24.8% 3,196 7.0% 7,813,146 7,969,409 24.6%
1989 79,853 1.6% 7,951,178 3.1% 3,255 8.4% 8,072,761 8,234,217 3.3%
L 1990 81,050 1.5% 8,113,961 2.0% 3,133 $.4% 8,191,465 8,355,294 1.5%
1991 82,201 1.4% 8,208,490 1.2% 3,136 7.0% 8,314,440 8,484,123 1.5%
1992 83,737 1.9% 8,222,493 0.2% 3,362 7.0% 8,326,337 8,496,262 0.1%
1993 85,501 2.1% 8,336,903 1.4% 3,089 6.7% 8,445,130 8,617,480 1.4%
1994 87,257 2.1% 7,355,595 -11.8% 3,226 6.1% 7,454,220 7,606,347 -11.7%
1995 89,395 24% 7,849,136 6.7% 3,334 6.6% 7,961,435 8,123,913 6.8%
® 1996 91,548 2.4% 7.931.120 1.0% "3.598 £€.3% 8.045.961 8.210.164 1.1%
1997 94,822 3.6% 8,496,324 7.1% 3,630 6.4% 8,611,442 8,787,186 7.0%
1998 98,215 3.6% 9,367,556  10.3% 3,658 6.4% 9,494,479 9,688,243  10.3%
1999 101,725 3.6% 10,205,409 8.9% 3,687 6.4% 10,343,684 10,554,779 8.9%
2000 105,358 3.6% 10,337,888 1.3% 3,715 63% 10,477,958 10,691,793 1.3%
2001 109,119 3.6% 10,447,329 1.1% 3,744 63% 10,590,816 10,806,955 1.1%
® 2002 112,703 3.3% 10,540,254 0.9% 3,773 6.3% 10,690,368 10,908,539 0.9%
' 2003 116,407 3.3% 10,649,461 1.0% 3,801 6.3% 10,806,565 11,027,107 1.1%
2004 120,231 3.3% 10,765,278 1.1% 3,830 6.3% 10,930,272 11,153,339 1.1%
2005 124,182 3.3% 10,888,136 1.1% 3,858 6.3% 11,061,491 11,287,235 1.2%
2006 128,262 3.3% 11,018,455 1.2% 3,887 63% 11,200,668 11,429,253 1.3%
2007 132,220 3.1% 11,152,658 1.2% 3,915 63% 11,343,986 11,575,496 1.3%
‘ 2008 136,300 3.1% 11,406,318 23% 3,944 63% 11,607,280 11,844,163 2.3%
2009 140,507 3.1% 11,556,540 1.3% 3,973 63% 11,767,685 12,007,842 1.4%
2010 144,844 3.1% 11,715,513 1.4% 4,001 63% 11,937,426 12,181,047 1.4%
2011 149,317 3.1% 11,883,769 1.4% 4,030 63% 12,117,069 12,364,356 1.5%
2012 153,785 3.0% 12,058,450 1.5% 4,058 63% 12,303,562 12,554,655 1.5%
2013 158,388 3.0% 12,324,674 2.2% 4,087 6.3% 12,582,239 12,839,019 2.3%
® 2014 163,129 3.0% 12,519,361 1.6% 4,116 6.3% 12,79G,068 13,051,090 1.7%
2015 168,012 3.0% 12,725,100 1.6% 4,144 €.3% 13,009,685 13,275,188 1.7%
2016 173,043 3.0% 12,942,587 1.7% 4.173 6.3% 13.241.831 13.512.072 1.8%

Notes: 1. Years 1997-2016 based on the long-term forecast
2. Losses represent distribution losses on rural system energy requirements
L 3. 1972-1996 respresents actual values, 1997-2016 represents weather normalized values
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L {'gch‘éon{ i¢'Outlook Y:Norm
SR
Summer Pcak Percent Load Winter Peak Percent Load
‘ Year (kW) Change Factor (kW) Chang Factor
1972 497,000 88.7% 472,000 93.4%
1973 707,000 42.3% 82.4% 508,000 7.6% 114.7%
1974 737,000 4.2% 92.7% 722,000 42.1% 94.6%
1975 722,000 -2.0% 93.9% 731,000 1.2% 92.8%
1976 759,000 5.1% 93.1% 748,000 23% 94.5%
) . 1977 801,000 5.5% 92.8% 820,000 9.6% 90.7%
1978 802,000 0.1% 92.9% 819,000 -0.1% 91.0%
1979 