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SECTION 1.0

EXECUTIVE StIMMARY

1.1 General Overview

807 KAR 5:058 Section 5.(1) I)escription of the utility, its customers, service territory,
current facilities, and planning objectives.

East Kentucky Power Cooperative Inc. (“EKPC”) is a not-for-profit, member-owned generation

and transmission cooperative located in Winchester. Kentucky. EKP(’ provides wholesale

electricity to its 16 owner-member distribution cooperatives, which serve approximately 525,00()

Kentucky homes, farms, businesses and industries across 87 counties. Owner-member

distribution cooperatives served by EKPC include:

Big Sandy REC’C Jackson Energy Cooperative

Blue Grass Energy Cooperative Licking Valley RECC

Clark Energy Cooperative Nolin RECC

Cumberland Valley Electric Owen Electric Cooperative

Farmers RECC Salt River Electric Cooperative

Fleming-Mason Energy Cooperative Shelby Energy Cooperative

Grayson RECC South Kentucky RECC

Inter-County Energy Cooperative Taylor County RECC

EKPC owns and operates coal-fired generation at I)ale Station in Clark County (149 MW),

Cooper Station in Pulaski County (341 MW), and Spurlock Station in Mason County (1,346

MW). EKPC also owns and operates gas-fired generation at Smith Station in Clark County (774

MW summer rating). EKPC also owns and operates Landfill Gas to Energy renewable

generation facilities in Boone County (3.2 MW), Laurel County (4.0MW). Greenup County (2.4

MW), Hardin County (2.4 MW) and Pendleton County (3.2MW).

EKPC purchases hydropower from the Southeastern Power Administration (“SEPA”) on a long-

term basis. Laurel Dam (70 MW) historically has been a reliable resotirce. H owever, due to
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various repair projects. EKPC’s 100 MW allocation from the (‘umberland System has not

provided dependable capacity and energy for several years and is not expected to he considered

l0t)% dependable until spring 2018. Once the dam repairs are completed. the capacity shoutd

return to firm dependable status for the long—term.

In total. EKPC OWnS and/or purchases 2.794 MW of generation. LXPC’ operates within the PJM

Interconnection. Inc. (PJM”). which has over 180.000MW of generation. EKPUs all—time peak

demand of 3.507 MW occurred on February 20, 2015.

FKPC owns and operates a 2,938—circuit mile network of high voltage transmission lines

consisting of 69 kV, 138 kV, 161 kV, and 345 kV lines, and all the related substations. EKPC is

a member of the SERC Reliability Corporation (‘SERC”). EKPC maintains 73 normally closed

free—flowing interconnections with its neighboring utilities.

1.2 Load forecast

In order to align the load Ibrecast process with the IRP process, EKPC’s load forecast is prepared

every three years in accordance with EKPC’s Rural Utilities Service (RUS) approved Work Plan.

The Work Plan details the methodology used in preparing the projections. EKPC prepares the

load forecast by working jointly with each member sYstem to prepare its load forecast. Member

system projections are then summed to detennine EKPC’s forecast. Member systems use their

load forecasts in developing construction tvork plans, long-range work plans, and financial

forecasts. EKPC uses the load forecast in such areas as demand-side management analyses,

marketing analyses, transmission planning, power supply planning, and financial forecasting.

The forecast indicates that for the period 2015 through 2034, total energy requirements will

increase by 1.4 percent per year. Winter and summer net peak demand will increase by 1.0

percent and 1.5 percent, respectively. Annual load factor is projected to grow from 48 percent to

51 percent.
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L3 I)emand Side Management (“I)SM”)

EKPC selects Demand—Side Manauement (“[)SM) programs to offer on the basis of meeting

customer preferences and resource planning objectives in a cost—effective manner. EKPC

analyzes I)SM nieasutes and progratlis using both qualitative and quantitative criteria. l’hese

criteria include customer acceptance. measure applicability. SavingS potential. and cost—

effectiveness. Ihe cost—effectiveness of I)SM resources is analyzed in a rkorous fashion using

standard ((alitomia) tests.

For the 2015 IRP, EKPC’ has enhanced its I)SM planning capabilities by undertaking a

comprehensive study of energy effIciency (FE) savings potential. For the FE potential study,

GI)S Associates. Inc. (‘GI)S) conducted a cost-effectiveness screening of a comprehensive set

of measures using the lotal Resource Cost test from the California standard. ‘I his resulted in a

greater number of l)SM measures receiving cost-henelit analysis and a comprehensive

evaluation of DS M measures for this I RP.

EKPC prepared cost and participation estimates tbr all of the I)SM programs. and conducted a

final cost-effectiveness analysis for each I)SM program using the widely accepted “I)SMore”

software tool.
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1.4 Power Supply Actions

EKPC desires to keep its plans as flexible as possible to be able to adjust to market and load

conditions as needed. EKP(’ continues to monitor its load and all economic power supply

alternatives. EKPC joined PJM on June 1, 2013. hich has significantly impacted its operations

and improved its ability to economically serve its native toad. EKP(’ realized significant savings

benefits from operating within PJM from June 1, 2013 through March 31 • 2014. as described in

its report to the Kentucky Public Service Commission on May 31. 2014. hKPCs winter energy

shortfalls were met this year with Power Purchase Agreements (“PPA). EKPC plans to

continue to utilize PPAs. which can he shaped to best match EKPC’s load requirements in the

short-term. unless a more advantageous alternative is identified. Even though PJM has sufficient

capacity to serve the EKPC winter load during the winter peak season, energy prices are not

uaranteed. can he extremely volatile, thus making it challenging for EKPC to secure reasonably

priced energy to supply its winter peak system load.

Due to the Mercury and Air t’oxics Standards (MATS) environmental regulation, EKPC will he

placing its Dale Station on inactive status and rerouting the duct system at Cooper I to utilize the

existing scrubber on Cooper 2. EKPC is also considering other proposed environmental

regulations. including the Clean Power Plan and regulations for water and waste. EKPC’ chose to

reroute the dttct system at Cooper I based on results from a Request for Proposals (‘RFP”) for

Power Supply Alternatives it issued in 2012. Results of that RFP were evaluated and

documented in Case No. 201 3-Ot)259.
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1.5 Recommended Plan of Action

$07 KAR 5:058 Section 5.(5) Steps to be taken during the next three (3) years to implement
the plan.

EKPC exists to serve its member-owner cooperatives by safely delivering reliable and affordable

energy and related services. EKPCs objective of the power supply plan is to develop an

economic, reliable plan, while simultaneously mitigating financial and operational risks. EKPC

has an on-going planning process and this IRP represents only one snapshot in time of the

process. Changing conditions will warrant changes to this IRP.

To meet its objective, EKPC will take the following actions in the near term:

Continue to monitor economic and load growth conditions

Continue to develop and promote DSM programs

Continuously compare PPA costs against other power supply alternatives identified in the

RFP process

r- Continue to maximize the operational and economic benefits realized by being a member

of PJM

.r Work with Federal and State stakeholders to ensure the economic viability of EKPCs

existing and future resources to meet the challenges and opportunities in complying with

current and proposed environmental regulations
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1.6 Issues or Uncertainties that Could Affect Successful Implementation of Plan

807 KAR 5:058 Section 5.(6) I)iscussion of key issues or uncertainties that could affect
successful implementation of the plan.

As with any plan, there are risks and uncertainties associated with the recommended plan of

action.

(‘ontinzte to monitor economic and tocici grmi’th conditions. Today’s financial environment

provides an economic opportunity to invest in capital infrastructure. If EKPC were to

miss significant changes in its load conditions that would warrant investing in capital

intensive power supply projects, then the long-term impact to member owners may he

higher financing costs for future projects. Therefore, monitoring economic and load

conditions is critical to FKPC’s plans, along with remaining aware of project

opportunities.

Continue to develop and promote DSAJ programs. FKPC desires to develop reasonable

and economic DSM programs. Participation in these programs by retail customers will

ultimately determine the amount of energy savings and capacity that is avoided. EKPC

uses California tests to cost justify its I)SM tariffs. The California tests compare I)SM

programs to the avoided costs of capacity and energy. EKIC is pursuing I)SM programs

that pass the Total Resource Cost (TRC) tests. Power supply plans will need to be adjusted

according to the actual amount of I)SM realized. EKPC has kept its power supply plans

flexible, which will help facilitate DSM implementation, in that EKIC plans to make

purchases to cover peaking power supply requirements. ‘I’hese purchases allow for the

maximum amount of I)SM to he developed while not placing the EKPC power supply

system at risk.

Continttousty compare PPiI costs against other power suppiy alternatives identified in the

RFP process. EKPC is short on capacity to supply its winter peak period load. PJM

provides enough capacity to cover EKPCs winter peak load, but prices for that energy are

not secured. EKPC’s experiences in January of 2014 and February of 2015 solidified the

need to secure price hedges for its winter load position. PPAs, along with owned

generation, have met most but not all needs for EKPC during the 2014-2015 winter peak

period. l’hat need will increase when the 1)ale 3 and 4 units are placed on inactive status
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in April 2016, due to flot being compliant with the EPA Mercury and Air loxic Standard

(“MATS”) rules. EKP(’ will either need to continue to enter into PPAs going forward or

pursue other economic power supply alternatives identifleci in its RFP process. EKPC will

seek to hnd the most economical alternative to meet its power supply requirements and

meet future EPA rules, EKPC refreshed its RFP oilers in summer 2014 and is currently

negotiating with a third party for a potential long term solution to its winter capacity

needs.

(OfltifltW to maximize the operational and c’CC)flOFfliC benefits realized by being a member

of PJtf. EKPC joined PJM on June 1, 2013. EKPC identified significant cost benefits

that accrued to its members from June 1 , 2013 through March 31, 2014 in its annual report

to the Public Service Commission dated May 31, 2t)14. EKPC anticipates it will have

realized similar or greater savings when it files that same annual report in 2015. EKPQ

actively participates on the PJM Committees and in stake holder processes. EKPC

provides continuing education to its System Operators to keep them certified to operate

within the PJM system, as well as to other key personnel to ensure that opportunities for

improvement are being recognized and utilized.

)— Work witti Federal and State stakeholders to ensure the economic viability of EKP(

existing and future resources to meet the challenges and opportunities in complying i’ith

current and proposed environmental regulations. EKPC is committed to deliver reliable

and affordable energy from appropriately diversified fuel sources to its Owner-Members,

and to work with federal and state stakeholders to ensure the economic viability of

EKP(”s existing and future resources to meet the challenges and opportunities in

complying with current and proposed environmental regulations.

1.7 EKPC Demand-Side Management and Renewable Energy “Collaborative”

The Collaborative completed its work October 23, 2013 and produced a report of its tindings.

That report is included in this IRP as Exhibit i)SM-9 of the I)SM Technical Appendix.

7



1.8 Organization of the 2015 IRP

807 KAR 5:058 Section 4.(2) Each plan filed shall identify the individtials tespOflSiL)le for its
preparation, who shall be available to respond to inquiries during the commission’s review of
the plan.

Individuals responsible for the preparation of the 1R.P include:

I)avid Crews. Senior Vice President of Power Suppl

CraLi Johnson. Senior Vice President of Power Production and Construction

Julia Tucker, I)irector of Power Supply Planning

Jerry Purvis. I)irector of Environmental Affairs

Sally Witt. Manager ol Load Fotecasting

I)arrin Adams. I)irector of Planning. I)csign and Construction

Scott Drake. Manager of (‘orporate lechnical Services

Robin hayes, Manager of Peribrrnaiice and Improvement

Sandy Mollenkopf Load Forecast Analyst

Patrick \Voods. I)irector ot Regulatory and Compliance

Legal Counsel: Mark I)avid (OSS and l)avid Samford. (Joss Samford PLLC

8t)7 KAR 5:058 Section 4.(l) The integrated resource plan shall be clearly and concisely
organized so that it is evident to the commission that the utility has complied with reporting
requirements described in subsequent sections.

EKPC’s 2015 IRP is organized in accordance with the sequencing of the planning process, while

clearly cross-referencing the appropriate citation to 807 KAR 5:058.

EKPC used the PSC Staff Report of the 2012 IRP as a starting point in their analysis flr this IRP.

The PSC Staff Report recommendations, along with the basic requirements of the Commission’s

regulations, became the foundation leading to this Integrated Resource Plan (‘IRP”).
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1.9 Significant Changes from 2012

807 KAR 5:058 Section 6. Significant Changes. All integrated resource plans, shall have a
summary of significant changes since the plan most recently filed. This summary shall
describe, in narrative and tabular form, changes in load forecasts, resource plans,
assumptions, or methodologies from the previous plan. Where appropriate, the utility may
also use graphic displays to illustrate change

EKPC loined PJM on ,June 1, 2013

EKPC integrated its operations into the PJM market on June 1, 2013. PJM operates a reliability

constrained two—settlement Energy Market that matches 1)ay—Ahcad load requirements with

economic generation and demand resources and balances the actual needs in Real-Time. EKPC’s

generation fleet is floW economically dispatched with PJMs other generation and demand

resources (over I 80,f)0() MW) which has significantly acfected EKPC’s electric f)WC

procurement and energy accounting practices. As expected, EKPU’s total power supply costs to its

owner—mcmbers have decreased subsequent to integration, due to the economies of scale of a much

larger system dispatch. EKPC identified a substantial net savings realized through March 2014, as

documented in its letter to Mr. Jell I)erouen, Executive Director of the Kentucky Public Service

Commission, dated May 31. 2014.

In addition to the daily Energy Market interactions, EKPC also participates in PJM’s Capacity

Market auctions along with the Annual Revenue Rights and Financial Transmission Rights

auctions.

EKPQ’s obligation to PJM for capacity is defined via the Capacity Market auctions. EKPC’s

minimum obligation as a Load Serving Entity (‘LSE”) within PJM requires that EKPC either

provide or secure enough capacity to cover its stimmer peak load plus approximately 3% reserves.

PJM carries more than a 3% capacity reserve margin, however. EKPC’s load diversity with the

PJM market allows the net impact on EKPC to be roughly 3%. This defines the minimum amount

of capacity that EKPC needs to secure its load coverage. 1 lowever, this minimum capacity

requirement does not define or guarantee any energy rates. The only way to guarantee a maximum

cost on energy is to secure enough resources for use in the PJM Energy Market to provide price

hedges on energy usage. Therefore, I.KPC’s capacity requirement may only be summer peak plus

reserves hut its energy cost maximum exposure continues to he during the winter peak season

9



when EKPCs toad is at its highest levels. LKPC contituies to need to hedge its energy price

exposure throughout the year.

As a member of PJM. LkP( is actively involved in the PJM Stakeholder Process. ihe

Stakeholder Process is comprised of two Senior Committees (Members Committee and the

Markets and Ret lability Committee), three additional Standing (‘ommittees (Market

Implementation. Operating, and Planning Committees). Subcommittees or Working Groups

created by these ‘ive Committees. and User (Iroups established in accordance with PJM’s

Operating Agreement.

Reports and proposals move trom the subcommittees and Wc)rking groups to their parent”

Standing Committee and from there to the “parent” Senior Committee. Policies approved by this

Stakeholder Process then move from the Senior Committee to the PJM Board of’ I)irectors for

approval. Policies receiving approval by the PJM Board of I)irectors are then submitted to FERC

for approval if required.

EKPC is represented on each of the Senior and Standing Committees. EKPC is also represented

on the Subcommittees and Working Groups which have been deemed crucial to EKPC. The

EKPC representatives to the PJM Committees, Subcommittees. and Working Groups meet

monthly to discuss the issues and policy development within the IJM Stakeholder Process and

report to EKPC ‘s Senior Executives. Please see the PJM Organizational Chart on the following

page or you may visit the following link to view the same: http://www.p.jm.com/commiffeesanU

croups/commi ttees.aspx.

Jo



-
-
-
-
-
T

-
-
-
-
”
-
-
-
i”

.

A

_

I
1

_
_

_

I
T

_
1

_
_
I
_

_
_

—
—

—
—

n
o

o
—

Cl
Ic

k
on

a
co

up
to

go
h

th
e
c
o
tw

lI
n
g

p0
(0

on
P

JU
co

nt

—

HF
I

:1

PJ
M

S
ta

ke
ho

ld
er

P
ro

ce
ss

G
ro

up
s

D
ia

gr
am

—
D

ee
d

Fo
rc

e

—
U

uc
G

ra
u#

—
P

J1 r
A

‘
+

S
fi

co
r”

m
4I

.
S

r
r

o
n

*

• T
he

hI
U

A
C

L
S

0
f

e
r
ç
p
I

M

O
,e

P
M

6
w

a
rU

a
e
I.

o
C

o
o
rn

ee



Cooper #1 Retrofit

On August 21, 2013. EkPC liled an application, pursuant to KRS 278.020(1). KRS 278.1 83. and

8t)7 KAR 5:001, Sections 14 and 15. requesting a Certificate of Public Convenience and

Necessity (“QPCN”) ft)r the retoutitw o certain duct tvork at its .1. S. Cooper Generating Station

(“Cooper Station”) near Burnside, Kentucky, and approval of an amendment to its environmental

compliance plan for purposes of recovering the CC)sts of this prC)]CCt through EKP(”s

environmental surcharge (PSC Case NC). 201 3—0t)259). The Cooper Station consists of two

haseloaci coal—tired electric generating units. Cooper Jnit 1, which became operational in 1 965,

has a rated capacity of 116 megawatts (“MW”) and Cooper Unit 2, which became operational in

1969, is rated at 225 MW of capacity. EKP(’ proposed to re-route the existing duct work for

Cooper Jnit I such that its emissions are able to flow to the Cooper 1Jnit 2’s Air Quality Control

System (“AQCS”) to enable Cooper Unit I to satisfy certain air emission regulations. The capital

cost of the project is estimated to be $15 million, with annual ongoing operating and

maintenance costs of approximately $2.6 million. The anticipated cost of the project to the

average residential retail customer is approximately $0.35 per month. On February 20, 2014=

The Kentucky Public Service Commission issued an Order granting EKPC’s request for the

CPCN. The construction is scheduled to begin in the summer of 2015 with the tie—in of the new

duct work during the month of October 2015. The system will be commissioned in November to

ensure performance and reliability prior to the winter months and the federal MATS compliance

deadline in April 2016.

I)SM Program Enhancements

EKPC sponsored an Energy Efficiency Potential Study performed by GDS. The project scope

included detailed energy efficiency potential study for residential and commercial/industrial

customers resulting in a more comprehensive set of DSM measures evaluated.

With an increased ft)cus on 1)SM programs, EKPC procured and implemented a new l)SM

Program Tracking System provided by I)irect Technology. The system supports efficient and

more comprehensive data collection, program administration, and reporting capabilities.

Three existing energy efficiency programs were expanded to oiler multiple rebates levels based

on the amount of energy savings. The following programs changed from offering 1 rebate to

offering 3 rebate levels:

12



• Button—up Weatheri zation

• I teat Pump Retrofit

• Touchstone Enerv I lome New home construction

All program changes were approved by the PS(’ via I)SM program taritichanges.

New I)SM programs have been. or are being. added to the I)SM program portfolio. Ihe
following programs received PSC tariff approval:

• Appliance Recycling Program (ARP) offers a S5() incentive per working and recycled

refrigerator afldic)f freezer.

• ENERGY STAR Appliance Program (ESAP) offers rebates ranging from $50-$3t)() for 7

different ENERGY STAR qualified appliance types.

• ENERGY STAR Manufactured home incentivizes the manufactured home factories to

upgrade new homes from Hill) standards to ENERGY STAR standards.

The following program tariff is being tiled contemporaneously with this IRP:

• Low Income with (‘ommunity Action Program leverages the Community Action

Agencies of Kentucky to provide additional ftmding to improve the energy efficiency of

low income housing. This program’s I)SM tariff is under review by the PSC.

13



I)iscussion of differences between 2015 IRP Load Forecast and the 2012 IRP Load Forecast

The 2f) 15 IRP load forecast differs from the 2012 IlU load forecast in multiple aspects. While

previous load torecasts had shown downward revisions traphical1Y shown in Figure 1—1. 1—2

and 1 —3) for several previous IRP updates, the 201 5 IRP load ft)rCCaSt projections are similar to

the 2012 projections for energy indicating an end to this trend. Given this. LKP(’ believes there

is more upside risk than downside for this forecast. Residential customers shc)w an overall

downward revision from 2012. This is due in part to the fact that the actual customers were

coming in lower than projected in the 2012 IRP load forecast. Iota! Commercial and industrial

sales shott’ an upward revision in the short term. While some member systems are continuing to

struggle due to the econOmy, especially Ifl the Eastern part of the state, others are seeing new

commercial and industrial growth. Tables i—I and 1—2 display comparisons between the 2t) 12

and 2015 load fbrecasts used in the IRPs for pre-DSM and post-1)SM, respectively.

14



Table 1-I
Forecast Comparison — Pre-DSJ

2015 IRP Versus 2012 1RP

_________________

2015 2012* Difference
2015 7,116,809 7,214,785 —— -97,976

Residential Sales, MVh 2020 7,545,866 7,762,969 -217,103

2025 8,014,115 8,447,041 -432,926

20 t 5 5,253,942 5,243,362 10,580

Total Commercial and Industrial Sales, MWh 2020 5,916,745 5,901,140 15,605

2025 6,416,079 6,448,624 -32,545

2015 495,084 513,141 -18,057

Residential Ctistomers 2020 516,467 551,347 -34,880

2025 541,888 591,485 -49,597

2015j 3,338 3,320 — 18
Net Winter Peak, MV 0 3,502 3,628 -126

2025 3,650 3,958 -308

2015 2,484 2,611 -127
Net Summer Peak, MW 2020 — 2,696 2,841 -145

2025 2,897 3,095 -198
2015 13,439,174 13,530,522 -91,346

Total Requirements, MWh 2020 14,635,885 14,845,233 -209,348

2025 15,690,271 16,187,502 -497,231

Table 1-2

Forecast Comparison — Post DSM
2015 1RP Versus 2012 IRP

t
- 2015 2012* Difference

2015 7,085,268 6,862,801 222,467

Residential Sales, MWh 2020 7,151,117 7,073,245 77,872

2025 7,249,485 7,632,317 -382,832

2015 5,214,702 5,200,296 14,406

Total Commercial and Industrial Sales, MWh 2020 5,877,505 5,858,068 19,437

2025 6,376,839 6,405,545 -28,706

2015 495,084 — 513,141 — -18,057

Residential Customers 2020 516,467 551,347 —— -34,880
2025 541,888 591,485 -49,597

2015 3,201 3,063 138
Net Winter Peak, MW 2020 3,261 3,270 -9

2025 3,321 3,542 -221
2015 2,324 2,376 -52

Net Summer Peak, MW 2020 2,428 2,569 -141
2025 2,566 2,797 -231
2015 13,368,393 13,135,472 232,921

Total Requirements, MWh 2020 14,381,207 14,112,437 268,770

2025

15,387,167 15,329,699 57,468

* Please note the numbers reflected in Tables 1-1 and 1-2 for 2012 do not match the data

in the 2012 IRP report. In 2012, the Residential Class included Seasonal sales and

customers. In 2015, these are reported separately. In order to make a valid comparison,

the seasonal customers and sales were subtracted from the 2012 data. Likewise, 2012

combined commercial, industrial, public buildings and lighting. These were subtracted

for the pctrposes of the above comparisons.
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Figure 1-1
Comparison of Load forecasts

Net Total Energy Requirements (Millions MWh)

20

10 2006 IRP

8 2009 IRP

2012lRP
6

“2015 IRP
4

—Weather
Normalized

• Actual

0
2001 2004 2007 2010 2013 2016 2019 2022 2025 2028

Figure 1-2

Comparisons of Load Forecasts
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Figure 1-3
Comparison of Load Forecasts

Summer Peak I)ernand Projections (MW)
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DSM Differences

In the 2012 IRP, the I)SM projections were based on a technical feasibility analysis. At that

time, EKPC noted that these projections would need to be refined to better match what could be

achieved year by year.

For this 2015 IRP, EKPC has fine-tuned its I)SM modeling projections to narrow the gap

between its theoretical and actual peak demand and energy savings. EKPC has significantly

enhanced its 1)SM planning capabilities by undertaking a comprehensive study of energy

efficiency tEE) savings potential. This study was performed by GI)S.

EKPC set a goal of achieving the equivalent of 1% of annual retail sales in new DSM annual

kWh savings each year. The findings from the potential study show that this goal is achievable

in the medium and lone term. however, the levels of activity and spending far outstrip current

performance and budgeting. In fact, EKPC is currently producing 0.2% of’ annual retail sales in

new I)SM annual kWh.
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In order to natiow this gap, EKPC has established a ramp-Up period of six years (2015-2020)

during which time the plan is to steadily increase the investment in I)SM resources so that the

goal of 1% of annual retail savings by the year 2020 may be achieved. Participation projections

reflect this steady increase in the years 2t)15-2020 then leveling oft at participation levels that

consistently achieve the 1% goal thereafter (from 2020-2029).

As a result, the 2015 IRP impacts are projected to he lower than the 2012 IRP impacts in the

early years of the plan.

fable 1-3 presents the differences between the 2012 I)SM plan and the 2015 DSM plan. When

comparing the values, keep in mind that the base year for the 2012 plan was 2006, while the base

year for the 2015 plan is 2014. This means for example that the 395,050 MWh of savings in

2015 from the 2012 plan represented nine years of participation, while the 78,967 MWh in the

2015 plan represents one year of participation.

Section 5.0 — Demand Side Management — provides the details of the I)SM plan.
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Table 1-3

Forecast Comparison between the IRP for I)SM impact projections
2012 Versus 2t)15

2012 IRP 2015 IRP

impact on Impact on impact on Impact on
Energy Winter impact on Energy Winter Impact on

Requirements Peak Summer Requirements Peak Summer
Year (MWh) (MW) Peak (MW) fMWh) (MW) Peak (MW)

2015 395,050 322 307 78,967 137 160

2016 470,983 346 337 117,270 153 182

2017 545,245 367 361 163,280 169 202

2018 619,377 388 382 242,331 188 224

2019 683,801 406 395 336,804 212 249

2020 732,796 422 407 452,573 241 268
2021 781,988 438 419 551,746 263 284

2022 801,546 449 426 637,754 282 298

2023 822,287 460 433 715,315 298 310

2024 840,096 470 439 790,815 314 321
2025 857,803 480 446 856,275 329 331

2026 875,526 490 452 923,237 344 341

2027 987,854 359 351

2028 1,042,324 372 359
2029 1,086,303 383 367
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Difference between 2015 Expansion Plan and 2012 Expansion Plan

In comparison to the 2012 IRP, the projected capacity needs in the 2015 IRP are 400 MWs lower

by the year 2026. See Table 1-4 below. EKPC joined PJM on June 1, 2013 and its future

capacity requirements changed accordingly. PJM bases its members’ capacity requirements on

summer peak loads. However, EKPC continues to need to economically supply energy for its

winter load requirements in addition to the PJM summer capacity requirements.

Table 1-4

EKPC Projected Major Capacity Additions

2012 IRP

Capacity

Available on

January 1

Winter Season

Capacity

2015 IRP

Capacity

Available on

January 1

Winter Season

Capacity

50 Renewable
Energy PPA

Peaking! Cumulative

Baseload Intermediate Capacity

Year Capacity Capacity Additions

(MW)

2015

2016 275 275

2017 275

100 Seasonal
2018 Purchase(s) 375

2019 375

100 Seasonal
2020 Purchase(s) 475

2021 475

100 Seasonal
2022 Purchase(s) 575

2023 275 850

2024 850

2025 850

Peaking! Cumulative

Baseload Intermediate Capacity

Year Capacity Capacity - Additions

(MW)

2015
150 Seasonal

2016 Purchase(s) - 150

250 Seasonal
2017 Purchase(s) 400

2018 400

2019 400

2020 400

2021 — 400

2022 400

2023 400

2024 400

2025 400

2026

__________ ______________

850

2027 850

2026

2028 850

2029
1

850

2027 450

450

50 Renewable
2028 -— Energy PPA 500

50 Renewable
2029 Energy PPA 550
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SECTION 2.0

PSC Staff Recommendations to lKPC’s 2012 IRP

2.1 Introduction

EKPC submitted its 2012 IRP (PSC Case No. 2012-00149) to the Commission on April 20.

2() 12. ‘I’he report submitted by 1K P(’ provided its plan to meet the power requirements of its 1 6

member distribution cooperatives over the period from 2012 to 2026. On September 26, 2013.

EKPC received the Commission Stalls Report on the 2012 Integrated Resource Plan of Last

Kentucky Power Cooperative, Inc. Ihe purpose of the report was to review and evaluate

EKPC’s 2012 IRP in accordance with the requirements of 807 KAR 5:058, Section 11(3). which

requires the Commission Staff to issue a report summarizing its review of each LRP tiling and

offer suggestions and recommendations to he considered in subsequent filings.

2.2 PSC Staff Recommendations

807 KAR 5:058 Section 11.(4) A utility shall respond to the staffs comments and
recommendations in its next integrated resource plan filing. (17 Ky.R. 1289; Am. 1720; eff.
12-18-90; 21 Ky.R 2799; 22 Ky.R. 287; eff. 7-21-95.)

Below are the Commission Stafrs recommendations and EKP(’s responses from the 2012 IRP

and EKPC’s responses.

Load Forecasting

• Include a detailed analysis of the potential impact of future environmental
requirements that may t)e applicable to burning fossil fuels (including but not
limited to, restrictions on emissions of C02 and other greenhouse gases, carbon
capture and sequestration, and a tax on carbon) and an explanation of how these
potential impacts are incorporated into EKPC’s present forecasts or how the
potential impacts will be incorporated into future forecasts.

Legal and Environmental experts provide interpretation of the pending rules to EKPC’ s

Production, Construction and Engineering groups. as tvell as Burns and McI)onnell. Owner—
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Ingineer. Owner—Engineer develops cost estimates for Production tinder the advice of legal

counsel. the cost estimates are shared with Finance to he placed in the Long Range Financial

Forecast, EKPC has provided a detailed description of potential new and pending environmental

regulations in Section 9.0 of this report. Future wholesale rate predictions are developed in the

Long Range Financial Forecast; that rate forecast is then used as input into the load forecast

model. Iheretore. impacts of future environmental regulations are incorporated into the EKP(’

planning cycle via the load forecast projections. The detailed considerations are disctissed in

Section 9.0.

EKPC should continue to report Ofl how its actual energy and demand levels

compare to its forecasted levels for the time periods between IRP filings.

As noted in previous IRPs, the load forecasts have shown decreases from previous forecasts for

several years. EKP(’ believes this reflects the slower than expected economic recovery since

2008. ‘I’he downward revisions have stabilized in the 2t)1 5 projections when compared to

previous iterations of the load forecast. Details and graphs are shown on pages 52-53 in Section

3.0.

• EKPC should continue to include a detailed analysis of how the impact of federal
mandatory efficiency improvements for appliances are reflected in its demand
forecasts, as well as in the energy forecasts, along with the associated values, for its
residential, commercial and industrial customer classes.

EKPC is a member of Itron’s Energy Forecasting Group and as such, receives from Itron.

electric appliance efficiency trend projections for the East South Central U.S. Census Division

(which comprises the states of Alabama. Kentucky, Mississippi, and Tennessee) based on

information from the Energy Information Administration (EIA). These trend projections capture

the impact of federal mandatory efficiency improvements as well as the impacts of other factors.

These equipment efficiency trends are used with EKPC specific saturations in the EKPC

residential energy models.
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for the small commercial class energy Forecast. EKPC has been using a statistical model that

estimates total class sales as a function of several variables, including electricity price, economic

activity, number of customers, and prior sales. These regression equations are developed for

each member cooperative. EKPC selected this model because it performed best in predicting

total sales.

EKPC’ also tested the detailed statistically adjusted end-use (SAF) modeling approach for the

small commercial class. This is significant because the SAE model explicitly accounted for the

impact of federal mandatory efficiency improvements. In fact, EKPC used data from EIA on

efficiency trends as one of the driving variables for its SAF model. But the results of the analysis

showed that the SAF model did not perform as well as the model FKPC ultimately selected.

Selecting which forecasting model to use is an art that involves tradeoffs. EKPC chose the

model that performed better overall at estimating total class sales, although in so doing EKPC

sacrificed the ability to isolate the impacts of certain factors that drive total class sales — such as

the impact of federal equipment efficiency standards.

• EKPC should continue to review the potential impact of new and pending

environmental requirements, including carbon, and report separately how these

requirements have been incorporated, along with their associated impacts, into its

load forecasts and related risk analysis.

Legal and Environmental experts provide interpretation of the pending rules to EKPC’s

Production, Construction and Engineering groups, as well as Btirns and McDonnell. Owner-

Engineer. Owner-Engineer develops cost estimates for Production under the advice of legal

counsel. The cost estimates are shared with Finance to be placed in the Long Range Financial

forecast. EKIC has provided a detailed description of potential new and pending environmental

regulations in Section 9.0 of this report. Future wholesale rate predictions are developed in the

Long Range Financial Forecast; that rate forecast is then used as input into the load forecast

model. Therefore, impacts of future environmental regulations are incorporated into the EKPC

planning cycle via the load forecast projections. The detailed considerations are discussed in

Section 9.0.
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• EKPC should discuss and report separately the impact on demand and energy
forecasts ot any projected increases in the price of electricity to its ultimate
customers in its next 11W. The price elasticity of the demand for electricity should
be fully examined and discussed, and a sensitivity analysis should he performed.

EKP(’ engaged (It)S to conduct an independetil study to estimate price elasticity of demand from

primary source data to allow EKP(’ to verif and refine the elasticity assumptions that have been

assumed for previous planning analyses, and to provide a basis tor elasticity assumptions used in

future load forecasts. Additionally, the study entailed conducting secondary research to identify

price elasticity study results conducted by other electric utilities and research firms.

Based on the analysis conducted, various model specifications produce stable elasticity estimates

for the residential and commercial customer classes. Results at the aggregate EKP(’ level

produce reliable estimates of long-term price elasticity of demand for electricity consumption.

The range of values estimated from models at the member cooperative level is somewhat volatile

hut within a reasonable range of the aggregate estimates. UDS recommends use of the aggregate

model results for purposes of analyzing load response to price anywhere in the EKPC territory.

Furthermore, the estimates derived in this analysis are consistent with the price elasticity

assumptions used by the US Energy Information Administration for its Annual Energy Outlook

forecasting. providing greater confidence in the results obtained herein, which are also consistent

with EKPU ‘s current assumptions.

• (IDS recommends using a RESIDENTIAL price elasticity in the range of -0.20 To -0.30

as a reasonable assumption for load forecasting residential price sensitivities.

• GDS recommends using a COMMERCIAl. price elasticity in the range of -0.05 TO -0.15

as a reasonable assumption for load forecasting commercial price sensitivities.

The report in its entirety is provided in the Technical Appendix Load forecast- Exhibit LF- 1.

24



• Provide detailed support for the climate data used to determine normal weather.
This should include, hut not t)e limited to, the length of time chosen (i.e., 30 years or
another period), the weather stations providing the data, a description of EKPC’s
efforts to attain the most current data available, and evidence showing that its
methodology represents a reliable predictor of future weather for IRP purposes.

Forecasted load growth IS based on the assumption C)i normal weather as defined by the National

Oceanic and Atmospheric Administration tNOAA). Historical weather data is from NOAA

weather stations located at seven airports in or near the EKPC system:

• Blue (irass Airport (LEX) in Lexington. KY

• Bowling Green/Warren (‘ounty Regional Airport (HW(I) in Howling Green. KY

• Cincinnati/Northern Kentucky International Airport (CVG) in Covington. KY

• I luntington In—State Airport (1 ITS) in I luntington. WV

• Julian Carroll Airport (JKL) in Jackson. KY

• Louisville International Airport (SL)F) in Louisville. KY

• Pulaski County Airport (SMI.) in Somerset. KY

NOAA normals are based on ‘l98l-2010 U.S. Climate Normals”. NOAA updates the normal

assumption every decade. EKPC performed analysis using 15, 20, and 30 years of history

ending with March 2014, which was the most recent data available at the time. however, when

evaluating forecast results that were based on the 30 year NOAA normal, actual to forecast

comparison was reasonable and provided acceptable results, therefore no basis to change. EKPC

also reviewed ITRON’s 2013 Weather Normalization Survey of Industry Practices. While some

utilities have moved from using 30 years of history to it) years, 30 years is still the most widely

accepted practice.
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I)emand-Side Management

• FKPC should fine tune its DSM modeling projections in its next IRP in order to
close the gap between its theoretical and actual peak demand and energy savings.

lor this 201 5 IRP, EKPC has tine—tuned its 1)SM modeling projects to narrow the gap between

its theoretical and actual peak demand and energy savings. EKPC has set the goal of achieving

the equivalent of 1% of its annual retail sales in new DSM annual kWh savings each ear.

findings from the potential study show that this goal may he achievable in the medium— and long-

term. However, the levels of activity and spending far outstrip current performance and

budgeting. In fact, EKP(’ is currently producing 0.2% of annual retail sales in new I)SM annual

kWh.

In order to narrow this gap. EKP(’ has established a ramp-up period of six years (2015-2020)

during which time it plans to steadily increase its investment in 1)SM resources so that the goal

of 1 % of annual retail savings by the year 202t) can be attained. Participation projections reflect

this steady increase in the years 2f)l 5-2020, then leveling off at participation levels that

consistently achieve the 1% goal thereafter (from 2t)20-2029).

• EKPC should report on the work of its Collaborative and provide the dates of all
Collaborative meetings that take ptace after the issuance of this report and prior to
the filing of its next IRP.

The EKPQ I)emand-Side Managernetil and Renewable Energy Collaborative was a joint project

of EKPC. its 16 owner-member cooperatives, the Sierra Club. the Kentucky Environmental

Foundation. and Kentuckians fhr the (‘omrnonwealth.

‘l’his group met quarterly over the two-year period that it was in existence (March 2011 — April

2013) to evaluate and recommend actions for EKPC to expatid deployment of renewable energy

and demand—side management, and to promote collaboration among participants in the

implementation of those ideas.

26



The Collaborative produced ttvo annual reports which provided the dates of’ the Collaborative

meetings, summarized those meetings. and presented reports and recommendations from the

work groups. Ihese annual reports are provided as Exhibit I)SM—9 in Technical Appendix

I)emand Side Management to this ERR

EKPC should include all environmental costs, as they become known, in future
benefit/cost analyses.

EKP(’ has included a]! known environmental costs in the avoided costs it used to conduct

benefit/cost analyses on OSM resources fhr this plan.

• EKPC should continue studying the PJM capacity markets for economic
opportunities related to its I)SM and energy-efficiency programs and participate at
the earliest, most practical time.

EKPC studies the PJM capacity markets for opportunities related to its t)SM and energy-

efficiency programs. EKPC is currently participating in the capacity auction with its demand

response resources. At this time, EKPC is not yet bidding energy efficiency programs into the

capacity market, although we continue to study that opportunity. Historically, we have

concluded that our energy efficiency programs cannot hear the cost of the EM&V rigor needed

to meet PJMs standards.

There is great uncertainty at the present tune regarding whether and how demand side resources

will participate in the PJM capacity markets in the future. This uncertainty stems from the May

2014 I)C Circuit Court of Appeals ruling (the “EPSA’ decision) on Federal Energy Regulatory

Commission (“FERC”) jurisdiction over demand response. In its May 23, 2014 ruling, the I)C

Circuit Court of Appeals vacated FERC Order 745, which set compensation rates for demand

response in wholesale energy markets. The ruling also called into qtlestion FERC’s jurisdiction

to regulate the participation of retail energy customers in wholesale capacity markets.

Soon after the Appeals Court decision. firsthnergy filed a complaint with FERC, arguing that

the decision applies with equal force to capacitY markets, and demanding that it force PJM to
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unwind its Ma 2014 Base Residual Auction to exclude the 11 ,Ot)0 or so meavatts of demand

response that won bids for the 201 7/2t) 1 8 season.

In January 2015. the 1.1.5. Solicitor General, on behalf of the FERC. filed a Supreme Court

challenge to the lower court ruling.

There are several scenarios that could develop based on how the Supreme (‘ourt prOCee(Is. PJM

has filed a stop—gap plan to attempt to cope with the uncertainty. The proposal would allow

demand response to participate in the May 2015 Base Residual Auction in the capacity markets

in the event the Supreme Court declines to hear the appeal.

In any event, it is very likely that there will he significant changes to the manner in which

demand response resources participate in the PJM wholesale markets. EKPC will continue to

monitor developments and direct its future participation accordingly.

• EKPC should include an update 011 bidding its peak savings from DSM into the

PJM capacity markets.

The following table provides the amount of demand response peak savings that EKPC has

offered to date into the PJM capacity markets:

EKPC DR_Capacity Bid in PJM

EL Year

L 2013/2014 J 83.3

L 2014/2015 128.2

• EKPC should work with its member cooperatives to further educate and encourage

them and their customers about the importance of DSM, energy efficiency, and

energy conservation.

EKPC conducts multiple meetings per year with the member services staff of’the owner-member

cooperatives. EKPC also conducts multiple training sessions each year with the energy advisors

from the member cooperatives. When EKPC launched three new I)SM programs for 2014, it

had multiple training sessions with member cooperative staff educating them on how these
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programs wotk. Typically fourteen member systems are represented at training sessions. Ihose

attending include energy advisors. member service stalY or other personnel.

• EKPC should fully invoke all members of the Collaborative to identify new cost-
effective DSM programs, best practices, and opportunities for enhancement of its
existing programs.

The Collaborative tocused on identifying new programs and best practices and enhancing

existing programs. Collaborative members provided valuable suggestions for new program ideas

and EKPC enhanced and changed programs based on their advice. for example, EKPC

expanded the Envirowatts program and received tariff approval in 2t)14 to add in wind, solar,

and hydro resources in addition to landfill gas.

(‘ollahorative members also encouraged l’KPC with its plans to move ahead with its low-income

program and its ENERGY STAR appliances program. The Collaborative also recommended

that EKPC continue to promote the HowSmartKY on—bill financing program in partnership with

the Mountain Association for Community Economic I)evelopment (“MA(’ED”). Five member

cooperatives are now participating, and more are interested in participating in the future.

• EXIC should continue to work with stakeholders in developing energy-efficiency

reporting guidelines, standards, and templates.

EKPC has developed energy-efficiency reporting standards and templates by working with

stakeholders. This work set the stage for EKPC to set up its new I)SM ‘tracking System, which

became operational in 2014.

• FKPC should report, by year, (Ri its 1)SM programs’ energy savings and peak-
demand reductions.

EKPC produces an annual report on i)SM program savings [hat is submitted to the Public

Service Commission. The 2013 annual report was provided to the PSC in April of 2014. EKPC
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also held an informal conference with the Commission to review the report. EKPC will produce

this report each year. The report for 2014 is currently being prepared and will he provided to the

Commission when finished. The 2013 Annual Report is included in Exhibit I)SM—2 of the

I)ernand—Side Management Technical Appendix.

Supply-Side Resources and Environmental Compliance

I)iscuss and provide analysis with regard to EKP(?s 12 percent planning reserve

margin and its effects on its capacity expansion plans as they relate to the slightly

less than 3 percent reserve margin required by PJM.

EKPC was short on winter capacity to cover its winter peak load plus an acceptable reserve

margin (12%) when it entered into PJM. EKPC had more than stilficient capacity to cover its

summer peak load plus the approximate 3% reserve required by PJM. Based on historical price

duration curves and PJM market operations, EKPC believed it could rely on the PJM energy

market to serve its unhedged winter position in an economic and reliable manner. The polar

vortex that occurred in January 2014 and February 2015 changed the RIM energy market

significantly and permanently. EKPC’s experience during that time solidified the need to secure

energy hedges for its winter load position. EKPC purchased 200MW of’ third party PPAs

through the 2014-15 winter peak season. EKPC will need to continue to cover its winter peak

load with either self-owned generation or firm PPAs, whichever is more economical. EKPC

refreshed its RFP offers in summer 2014 and is currently negotiating with a third party fbr a

potential long term solution to its winter capacity needs.

• Continue to pursue cost-effective opportunities and provide information concerning

cogeneration, renewables, and exploration of stranded gas opportunities.

EKPC concurs with the Stafrs recommendation and has provided more details in Section 8.0 on

this topic.
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• t)iscuss the effect joining PJM has had on the KLJILC&E transmission line contract
and the included interconnections.

FKP(’’s membership in PJM has not had any signiheant impact on the interconnection

agreement that is in place between EKPC’ and KUILG&E. This interconnection agreement

establishes the terms and conditions mutually agreed upon by EKPC and KIJ/LG&L for both

existing and future transmission interconnections between the two companies’ systems. No

substantive changes wete made to the interconnection agreement when LKPC became a PJM

member in 2013. EKPC and KU/LG&E continue to coordinate closely in the planning and

operations of the two systems, in a very similar manner as was done prior to EKPC’s integration

into PJM. however. EKPC is obligated to meet PJM’s requirements For the planning and

operations of its system. Therefore. EKPC must consider these requirements when coordinating

these activities with KU/L(i&E. Since integrating into PJM. EKPC has observed that its

consideration of PJM requirements has not significantly impacted coordination of activities with

KU/LG&E.

• Discuss the pending/ongoing plant modifications required to meet EPA or other
environmental legislation. Further, EKPC included no C02 costs in the supply side

evaluation and did not specifically a(Idress C02 issues in its compliance planning.
Although EKPC provided what it believed was appropriate rationale for not doing

so, the Staff believes that EKPC should have made some attempt to evaluate the
impact of potential C02 rules. Staff views the exclusion of Ct)2 from the IRP as a
shortcoming and therefore recommends that EKPC provide a complete discussion

of compliance actions and plans relating to current and pending environmental
regulations within the next resource plan.

FKPC has provided an extensive review of current and pending environmental regulations in

Section 9.0 of this report. EKPC discusses the potential Clean Power Plan (‘CPP’) (C02

regulation) in this section. The current proposal does not propose that a tax he levied on (‘02

but rather a maximum C02 emissions rate. EKP(’ is considering all of its options to meet this

rate; however, the CPP nile is not final. The Commonwealth of Kentucky may develop its own

State Implementation Plan (“SiP”) to meet any final rule. EKPC has not proposed anything in its

long term power supply plan in this IRP that would be contrary to) or negated by the Clean Power
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Plan implementation: however, EKPC cannot he ccttain that its power supply plan submitted in

this IRP will fully comply with the (‘lean Power Plan until the rule is finalized.

Summarize, and include in EKPC’s next 1RP I jung, the information in the annual

PJM transition reports filed as a result of Case No. 2012-t)0169 and inform the

Commission of its effects on EKPC’s reliable production of power.

EKP(’ identified its costs and benefits from June 1. 2013 (entry into PJM) through March 31,

2014, as shown in the following table. Given the required filing date of the report. it was not

feasible for EKPC to provide data through May 31. 2014. It takes approximately six weeks after

the final operating day of a given month to adequately assemble all of the data associated with

that operational month. In 201 5, EKPC can offer a full 12 month view from April 1, 2014

through March 31, 2t) 15. Flowever, that 12 month view will not he coincident with the PJM 12

month operating year.

In the following table, the Administrative Costs and Iransmission (‘osts are based on accounting

entries in EKPC’s General Ledger and reflect actual out of pocket costs. Trade Benefits are

based on a detailed modeling effiwt. EKPC utilized its production cost model (“RTSim’ — the

same model used tot its Integrated Resource Plan analysis) and simulated what its operations as

a stand—alone Balancing Authority would have cost and compared that to) the actual costs from

operating within PJM. EKPC modeled actual loads, actual prices, actual generating unit

availability statistics and estimated transmission availability from outside resources. This

methodology is similar to the methodology utilized in the study completed and entered into

EKPC’S request to the Commission to join PJM. The difference being that the PJM costs are

now actually a known quantity instead of an estimated price. Capacity Benefits are based on the

actual cleared Reliability Pricing Model (RPM”) results and are shown on the monthly PJM

invoice. The Avoided Point—to—Point (‘PTP”) Iransmission Charges are based on the contract

that EKPC had with PJM to purchase 400 MW of firm transmission and the published tariff

associated with that purchase, it does not include additional charges for actual energy

transactions on the transmission. The original estimate of these costs and benefits were provided

on a ten year Net Present Value basis and the following table is only for the ten month

operational period from June 1, 2013 through March 31, 2014.
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REI)A( TI I)

Trade Benefits

_________

Capacity Benefits

________

Avoided PTP Tra nsmission Charges
Subtotal

______ ___________

Net Benefits

_______________
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Administrative Costs
Transmission Costs

Costs
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Projection of Future Benefits and Costs of PJM Membership

Fina11, the t)ecemher 20. 2t) 12 Order directs EKPC’ to provide Th projection ol’ future

henetits and costs reflectin2 the most recent PJM capacity auction results.” EKPC substituted

known Cost and benefit data into) the worksheet tised in the original analysis to project future

benefits and costs. 11w oriinaI study was time and resource intensive and FKPC has no reason

to believe the underlying basis of the analysis has changed significantly except for the actual

costs and benefits that have been realized. The following table reflects inclusion of actual data

along with original projections for the remainder of the study. The net benefits have diminished

some due to the lower than anticipated value of the capacity market in 2016/17. I’lw Base

Residual Auction kw 2017/18 was recently held and the clearing price was $120/MW-l)ay,

which is closer to the original assumptions than last year’s price. Additionally, the first year of

Trade Benefits has been significantly greater than the projected value and the market indicates

that the likelihood of this trend continuing makes sense.

Costs Benefits
Category

_______

[Millions]
Administrative Costs

_________

Transmission Costs
Trade Benefits

_________

Avoided PTP Transmission Charges

____________

Subtotal

_________

Net Benefits

EKPC has experienced similar operations since filing the above data. EKPC believes it will see

as much or more benefit from its operations in PJM to he reported in the second annual filing

later this year than it saw in the first report in 2014.

Report on the ongoing SE1A construction and its effects on EKPC’s hydropower.

EKPC was notified in February 2007 of dangerous seepage issues identified by the Corps of

Engineers at WoliUreek and Center lull Dams on the (‘umberland System. As a result of safty

concerns related to the potential failure of the dams, emergency changes were made in operations

of the dams which significantly changed the availability of power from the Cumberland System.

As a result of these operational changes. EKPC was unable to schedule power from the
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(‘urnhcrland System. Power was received on a run of river basis as scheduled h the (‘orps to

meet constraints of the emergency operations. Major projects ere initiated by the (‘C)rpS to

alleviate the seepage issues at the two clams. Construction at Wolf (‘reek was essentially

completed in Spring of 2013, and the darn is curremlv operating under normal conditions. The

(‘enter 11111 project is still underwa and is estimated to he completed in late 2f) 17. With normal

operation at Wolt (‘reek. SEPA was able to return to schedulint capacity from the (‘timberland

S stem on July 1. 2() 14. 1-lowever. due to the loss of part of the storage capability of (‘enter t liii

1)am due to operational constraints, EKPC cannot schedule the full amount of allocated capacity

as it did prior to 2007. Laurel l)am was unaffected by the seepage repair projects and EKPC

continues to schedule 70MW from it. EKPC currently schedules up to 87MW of the 100MW

available prior to 2007 from the Cumberlanci System. I lowever. the 87MW may he reciticed

further due to maintenance or operational issues. EKPC receives a capacity declaration 1mm

SEPA each week for the following week and EKPC provides SEPA a schedule based on that

declaration. It is anticipated that operations will continue in this manner until the (‘enter I liii

seepage project is completed and normal operations are restored by Spring 2018.
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SECTION 3.0

IA)AI) FORECAST ANI) LOAI) RESEARCH ACTIVITIES

3.1 Surnrna

East Kentucky Power (‘ooperative Inc. (EKP(’) is i generation and transmission electric

cooperative located in Winchester. Kentucky. EKPC is owned by 16 member systems who serve

approximately 525,000 retail meters. Member systems served by FKPC include:

I3ig Sandy RE(’C Jackson Energy Cooperative
Blue Grass Energy Cooperative Licking Valley RFCC
Clark Energy Cooperative Noun RECC
Cumberl and Valley Flee tn c Owen Electric Cooperative
Farmers RECC Salt River Electric Cooperative
Fleming-Mason Energy Cooperative Shelby Energy Cooperative
Gravson RR’C South Kentucky RECC
Inter—County Energy Cooperative Taylor County RECC

EKPC’s load forecast is prepared every three years in accordance with EKPC’s Rural Utilities

Service (RUS) approved Work Plan. The Work Plan details the methodology used in preparing

the projections. EKPC prepares the load forecast by working jointly with each member system

to prepare their load forecast. Member system projections are then summed to determine

EKP(”s forecast. Member systems use their load forecasts in developing construction work

plans. long range work plans, and financial forecasts. EKPC uses the load forecast in such areas

as demand-side management analyses, marketing analyses, transmission planning. power supply

planning, and financial forecasting.

The forecast indicates that for the forecast period of 2t)1 5 through 2t)34, total energy

requirements will increase by 1 .4 percent per year. Winter and summer net peak demand will

increase by 1 .0 percent and 1 .5 percent. respectively. Annual load factor is projected to grotv

from 48 percent to 5 1 percent. which reflects the historical average. Historical and projected

winter peak demands, summer peak demands, total energy requirements, and annual load ftictor

are presented in Fables 3-1. 3-2 and 3-3.
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Energy projections by R IS classification are detailed in Table 3—5. These projections indicate

that during the torecast period of 20 1 5 to 2034. sales to the residential class will increase 1 .1

percent per year, and total commercial and industrial sales will increase by I £ percent per year.

Growth rates are shcnvn in Table 3—1 a.

Table 3-la
Projected Energy and Peak Demand Growth

Compound Annual Rates of Change

2015-2t)19 2015-2t)24 2015-2034
(%) (%) (%)

lotal Energy Requirements 1.4 1.5 1.4
• Residential Sales 1.2 1.2 1.1
• Total Commercial and Industrial Sales 2.2 2.1 1.8

Net Winter Peak 1)emand 0.7 0.8 1.0
Net Summer Peak Demand 1.3 1.5 1.5

Factors considered when preparing the forecast include historical customer growth, historical

energy sales and peak demands. regional economic growth. electric appliance saturation and

efficiency trends, electricity rates, and weather.

The oflicial Board approved load torecast includes the impacts of a 5-year l)SM plan. This plan

consists of existing I)SM programs. This plan assumes no new programs and no new

participants after the filth year. A separate I)SM plan was developed for inclusion in the

capacity plan as a resource that includes new programs. I)etails are in Section 5.0 - I)emancl

Side Management ol this report. Tables 3-2 and 3-3 show the winter and summer peak demand

impacts. ‘fable 3-4 shows the I)SM impact on energy requirements.
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Table 3-1
Historical and Projected Peak Demands and Total Requirements

Actual Winter Adjusted Winter Actual Summer Adjusted Summer Adjusted Total Load
Peak Demand Peak Demand Peak Demand Peak Demand Requirements Factor

Season (MW) (MW) — Year (MW) (MW) (MWh) (%)
2002-2003 2.568 2003 1.996 11,568.314 51.4%
2003-2001 2.61f) 2004 2.052 11.865,797 51.8%
2004-2005 2,719 2005 2.220 12,527.829 52.6%
2005-2006 2,599 2006 2.332 12,331,272 54.2%
2006-2007 2,840 2007 2,481 13,080,367 52.6%
2007-2008 3,051 200$ 2.243 12,948,09! 48.3%
2008-2009 3.152 2009 2.195 12,370,308 44.8%
2009-2010 2,868 2010 2.443 13,376.292 53.2%
2010-2011 2,891 2011 2.38$ 12.666,998 50.0%
2011-2012 2,481 2012 2,354 12,190,070 55.9%
2012-2013 2,597 2013 2,199 12,644,590 55.6%
2013-2014 3,425 2014 2.192 13,163.516 43.9%
2014-2015 3,207 2015 2,334 13,368.393 47.6%
2015-2016 3,239 2016 2,363 13.563,866 47.7%
2016-2017 3,259 2017 2.396 13,781.894 48.3%
2017-2018 3.282 201$ 2,428 13,974,738 48.6%
2018-2019 3,302 2019 2.456 14,147,514 48.9%
2019-2020 3,338 2020 2,502 14,436,649 49.2%
2020-2021 3,365 2021 2.541 14,633,457 49.6%
2021-2022 3,390 2022 2,581 14,842,021 50.0%
2022-2023 3.41$ 2023 2,619 15.043,007 50.2%
2023-2024 3,455 2024 2,665 15,290,328 50.4%
2024-2025 3,488 2025 2,707 15.5 14,584 50.8%
2025-2026 3.530 2026 2,762 15,807,528 51.1%
2026-2027 3,568 2027 2,801 16.013,662 51.2%

2027-2028 3.610 202$ 2.845 16,241,455 51.2%
2028-2029 3,651 2029 2,885 16.454,469 51.4%
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Table 3-2
historical and Projected Winter Peak J)emand

Additional
Unadjusted 1)emand-Side Adjusted

Peak 1)emand Management Peak Demand
Season (MW) (MW) ——

2002-2003 2.56$ -133 2.435
2003-2004 2,610 -123 2,487
2004-2005 2,719 -104 2,615
2005-2006 2,599 -122 2,477
2006-2007 2.840 -91 2,749
2007-2008 3,051 -95 2.956
2008-2009 3.152 -26 3,126
2009-2010 2,868 -129 2.739
2t)I0-201 I 2,891 -126 2,765
2011-2t)12 2.481 -131 2,350
2012-2013 2.597 -96 2,501
2013-2014 3.125 -112 3.313
2014-2015 3,338 -131 3.207
2015-2016 3,378 -139 3,239
2016-2017 3.407 -14$ 3.259
2017-2018 3.438 -156 3,282
2018-2019 3.466 -164 3,302
2f)19-202t) 3.502 -161 3,338
2020-2021 3,529 -164 3,365
2021-2022 3,554 -164 3,390
2f)22-2023 3.582 -164 3,418
2023-2024 3.618 -163 3,455
2024-2025 3.650 -162 3.488
2025-2026 3,691 -161 3,530
2026-2027 3.728 -160 3,568
2027-2028 3,769 -159 3.610
2028-2029 3.80$ -157 3.651
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Table 3-3
historical and Projected Summer Peak I)emand

Additional
tlnadj usted t)emand-Side Adj tisted

Peak Demand Management Peak Demand

2003 1.996 151 1.845
2001 2.052 -104 1.948
2005 2.220 -10 2.2lt)
2006 2,332 -144 2,188
2007 2.461 -135 2.346
2008 2,243 -149 2.094
2009 2.195 -114 2.081
201f) 2,443 -116 2.297
2011 2,388 -122 2.266
2012 2,354 -91 2,26f)
2013 2.199 -104 2,095
2014 2,192 -104 2.066
2015 2.484 -150 2.334
2016 2.524 -161 2,363
2017 2,568 -172 2.396
2018 2,611 -183 2,428
2019 2,650 -194 2.456
2020 2.696 -194 2,502
2021 2,735 -194 2.541
2022 2,775 -194 2,581
2023 2.812 -l93 2.619
2024 2,857 -192 2.665
2025 2.897 -19f) 2.707
2026 2.950 -188 2,762
2027 2.988 -187 2,8t)l
2f)28 3,031 -186 2.845
2029 3,070 -165 2,885
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Table 3-1
Total Energy Requirements

Weather-
Actual Net Additional Normali,ecl Net

EKP( Sales EKPC Transmission Total Cross Total C)emarid Side Total
to Members own Use Losses Requirements Requirements Management Req uirements

Year MWh) fMWh) (MWh) çMWh) (MWh) (MWh) (MWh)
2003 I 1.190.871 9.123 368.32t) I 1.568.314 11.569,542
2004 11.537.505 9.106 319.186 11.865.797 12,032.530
2005 12.060.461 8.903 458,165 12.527.829 12.410.85f)
2006 11,892.304 7,568 431.400 12.331.272 12.561.14t)
2(07 12,562.259 7,49! 490,617 13.080,367 12.885,901
2008 12,646.147 7,932 294.012 12,948,091 12,835,913
2009 11.961,908 8.247 380,153 12,370.306 12.479,632
2010 12,811.907 8,654 555.731 13,376,292 12,977.04$
2011 12.289,090 lf),146 367,762 12.666.998 12,751.204
2012 11.943.404 8,811 235.192 12.190,070 12.299,006
2013 12,426,020 %,27t) 210.30t) 12.644.590 12,656.553
2014 12.890.114 8,246 265.157 13,163,516

__________

12,994,317
2015 12,963.289 8,343 417.542 13,439.174 -70,781 13.368,393
2016 13,197,742 8.379 458.642 13,664,763 -l0f),$97 13,563,866
2017 13,438.057 8,416 469.098 13,915.571 -133,677 13,781,894
2018 13,654.376 8.453 478.365 14,141,194 -166.457 13,974,738
2019 13.851.977 8.489 486,285 14.346.751 -199,236 14.147.514
2020 14,130.274 8,527 497.084 14.635,885 -199.236 14,436.649
202! 14,319.472 6,564 5f)4,657 14.832,693 -199,236 14,633.457
2022 14,518,240 8.601 512.455 15,039,296 -197.275 14,842,021
2023 14.706.794 8.639 520.439 15.235.872 -192,865 15,043.007
2024 14,938,774 8,676 529,126 15,476,576 -186.248 15.29t),328
2025 15,144.656 8,714 536.901 15.690.271 -175.687 15,514.584
2026 15,411.443 8,752 553.085 15.973.280 -165,751 15,807,528
2027 15,604,205 6,791 560.45 I 16,173,147 -159,786 16,013,662
2t)28 15.817.019 6,629 568.818 16.394,666 -153.211 16,241,455
2029 16,015.460 8,86% 576,691 16.601,019 -146,55() 16.454.469
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Ihe proportion of total energy sales represented by each class is not expected to change

significantly through the end ol the torecast period. l)etails follow in Table 3—5.

Table 3-5
(‘lass Sales

Small Large t’omm. lotal
Residential Seasonal (‘omm. Public & Industrial Other Retail

Sales Sales Sales fluildinus Sales Sales Sales
Year (MWh) (MWh) (MWh) (MWh) (MWh) (MWh) (MWh)
20f)3 6,205,364 13,115 1.550.251 21,753 2.881.781 7.148 10,680.042
2004 6.337,737 13.846 1,597,841 22.974 3,032.313 7,497 11.012,208
2005 6,751,545 14.501 1.729,486 22,530 3.017,603 7,714 11,543.37’)
2006 6,545,584 13,882 1,777.896 22,196 3,057,184 8.235 11,424.977
2007 6.998,555 14,679 1,861.951 26,426 3,124.042 8.159 12.034,112
20t)8 7.055.278 14,531 1.872,811 34,074 3.083,59t) 9,476 12.069,760
2009 6,789,142 13,080 1,787,113 35,507 2,831,936 9.t)67 11,465.815
2010 7,388,899 13,959 1,935.184 39.809 2,845,857 9.5t)5 12,233,213
2011 6,967,415 12,774 1,892,091 38.468 2,889,143 9,846 11,809,737
2012 6.572.947 227 1,883.243 35,194 2,901,689 9,601 I 1,402,9t)l
2013 6,905,017 300 1.917,729 37,215 3.017.925 9.645 1 1.888.t)3l
2014 7,190,266 329 — 1,984,326 38.009 3,067,731 9,952 12,290,613
2015 7,116,809 3)8 1.996,862 37.860 3.257,080 10.086 12,419.015
2016 7,199,040 323 2,t)38,435 38,778 3,337,584 10,234 12.624,394
2017 7.283,312 329 2.080.437 39.451 3.440,200 10,387 12,854,146
2018 7.367,004 334 2.123.865 39,862 3,519,215 10.540 13,060,820
2019 7,455,70t) 340 2,168.939 40,486 3,573.690 10,698 13,249,853
2020 7.545,866 346 2.214,180 41,243 3,702,565 lt),856 13,515,056
2021 7,634,55t) 352 2.258.394 41,806 3,749,885 11,014 13,696,001
2022 7,725,997 359 2,303,360 42,206 3,802,950 11,172 13,886,041
2023 7,817,409 365 2.349,882 42,599 3,644,856 11,330 14,066,441
2024 7,914,171 371 2.398,920 42,941 3,920,737 11,486 14,288,626
2025 8,014,115 37$ 2,447,930 43.263 3,968,149 11,647 14,485,482
2026 8.110,072 383 2.496,649 43,591 4,078,084 11,802 14,740,581
2027 8,201,757 389 2,542,048 43,929 4,124,892 11,944 14,924,959
2028 8,291,671 393 2,585,118 44,279 4,195,083 12,078 15,128,622
2029 6.376,465 39$ 2.627,461 44,631 4,257.257 12,203 15,318.415

Note: Menther systems’ form 7 datafor 2014 were not available.
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Table 3-5 continued
‘Total Sales and Requirements

lotal Retail Office EKIC Sales EKPC’ lransmisswn Net lotal
Sales Use % to Members Office Use Loss Requirements

(MWh)(MW) Loss vflYh) (MWh)%)

____

(MWh) Year
10.680,042 7,681 4.5 11.190,871 9,123 3.3 11,568,314 2003
11,012,208 8,289 4.5 11,537.505 9.106 2.8 11,865,797 2004
11.543.379 8.617 4.2 2,060.461 8,903 3.8 12,527,829 2005
11.424,977 8,924 3.9 11,892,304 7,568 3.6 12,331,272 2006
12,034,112 10,291 4.3 12,582,259 7.491 3.9 13,080,367 2007
12,069,76() 10,431 4.5 12,646.147 7,932 2.3 12,948,091 2008
11,465,845 10,169 4.2 11,981,908 6,247 3.1 12.370,308 2009
12,233,213 10,401 4.4 12,811,907 8,654 4.2 13,376,292 2010
11,809,737 9.742 3.8 12,269,090 lf),146 2.9 12,666,998 2011
11,402,901 9,120 4.4 11.943,404 8,811 2.0 12,190,070 2012
11,888.031 9,978 4.2 12,426,020 8,270 1.7 12,644.590 2t)13
12,290,613 9,58! 4.3 12,855,119 8,306 3.3 13,245,535 2014
l2,419,t)15 9,581 4.3 12,983,289 8,343 3.3 13,368,393 2015
12,624,394 9,581 4.3 13,197,742 8,379 3.4 13.563,866 2016
12,854,146 9,58! 4.3 13,43$,f)57 8,416 3.4 13,781.894 2017
13,060,820 9,581 4.3 13,654,376 8,453 3.4 13,974,738 2018
13,249,853 9,581 4.3 13,651,977 8,489 3.4 14,147,514 2019
13,515,056 9,581 4.3 14,130,274 8,527 3.4 14,436,649 2020
13,696,001 9,581 4.3 14,319,472 8,564 3.4 14,633,457 2021
13,886,044 9,581 4.3 14.518,240 8,601 3.4 14,842,021 2022
14,066,441 9,581 4.3 14,706.794 8,639 3.4 15,043,007 2023
14,288,626 9,581 4.3 14,938,774 8,676 3.4 15,290,328 2024
14,485,482 9,581 4.3 15,141,656 8,714 3.4 15,514,584 2025
14,740,581 9,58! 4.3 15,411,443 8.752 3.5 15,807,528 2026
14,924,959 9,581 4.3 15,604,205 8,791 3.5 16,013,662 2027
15,128,622 9,581 4.3 15,817,019 8,829 3.5 16,241,455 2028
15,318,415 9,581 4.3 16,t)15,460 8,868 3.5 16,454,469 2029

Note: Member systems’ Form 7 datafor 2014 were not available.
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3.2 Load Forecast

3.2.1 Introduction

Ihe forecast used in the IRP was approved November 2014 by the EKPC Board of I)irectors and

approved b RI. JS in March 2015. Key aSSUmptiotis and trends used in the preparation of the load

forecast are described in this section along With a discussion of the LKPC service area.

Projected peak demand. annual energy requirements. and growth rates are summarized. The load

forecast report is provided in the Load Forecast Iechnical Appendix.

EKPC prepares a load forecast by working jointly with its member systems in preparing their

individual load forecasts. Member system projections are then scimmeci to determine EKPC’s

forecast. Factors considered in preparing the forecasts include historical customer growth,

historical energy sales and peak demand, national. regional. and local economic performance.

appliance saturations and efficiencies, population and housing trends. service area industrial

development, electric price, household income, and weather. Each member system reviews the

preliminary forecast for reasonability. Final projections reflect analysis of historical and

projected data combined with the experience and judgment of the member system manager and

staff. In recognition of the uncertainty present in long—term forecasting, both high and low

projections are also prepared.

The major steps in developing the load forecasts are:

1. EKPC prepares a preliminary load forecast for each member system that is based on retail

sales forecasts for six classes - residential. seasonal residential, small commercial, large

commercial and industrial, public authorities, anti public street and highway lighting.

The classifications are taken from the Rural Utilities Service (RIJS) form 7. tvhich

contains retail sales data for member systems. EKPCs sales to member systems are then

determined by adding distribution losses to total retail sales. EKPU’s total requirements

are estimated by adding transmission losses to sales to members. Seasonal peak demands

are projected by applying load factors for winter and summer to total purchased power

for each member system.
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2. EKPC meets with each member system to discuss its preliminary forecast. Member

system personnel present at the meetings incLude the President/(’E() and other key stall

members. I)uring the meetin. preliminary projections are reviewed and, if necessary,

revised is mutually agreed upon. Member systems often have access to regional

information not available to EKP(’; thus. the member systems may elect to use

assumptions different from preliminary forecast assumptions. There is close collaboration

between EKP(’ and its member systems. [his working relationship is vital for both EKPC

and the member systems to have significant input into the load forecast process. Input

from member systems includes industrial development, subdivision growth, and other

specific service area information. The meeting also provides an opportunity for the

member system to critique assumptions used and overall results of the preliminary forecast.

The resulting forecasts reflect a combination of EKPC’s structured forecast methodology

tempered by the judgment and experience of member system staff.

3. EKPC then compiles its Ibrecast, which is the summation of the 16 member system

forecasts.

EKP(’ plans to conduct a comprehensive review of all aspects of its load forecasting process and

evaluate possible enhancements. These will he submitted to RUS in the next work pian; due

I)ecemher 2015.

3.2.2 Input Assumptions Overview

Key forecast assumptions used in developing the EKPQ and member system load forecasts are:

I. EKPC’s member systems will add almost 70,000 residential customers during the 15-year

fhrecast period. This represents an increase olO.9 percent per year.

2. EKPC uses an economic model in developing its load forecast. The model uses data for

87 Kentucky counties in seven geographic regions. The economy of these counties will

experience modest growth over the forecast period. Employment is forecasted to stay

relatively fiat, with an average growth rate of 0.2 percent per year through the fhrecast

period. Regional households are projected to grow at an average of 0.5 percent per year

through the forecast period.
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3 .Asof 2() 1 3. approximately 79 percent of all flew households have electric heat and about

89 percent of all new hc)useholds have electric water heating. Nearly all new homes will

have electric air conditioning, either central or room. l)etails are provided in the Load

Forecast Technical Appendix.

4. Residential customer urowth and local UCI economic activity are the major determinants

of’ small commercial 1rOWth.

Forecasted load growth is based on the assumption of normal weather, as detned by the

NOAA, occurring during the forecast period.

EKP(’ subscribes to HIS Global Insight. Inc. (IllS), for analysis regarding regional economic

performance. IllS is a widely used consulting firm with expertise in economic analyses. Fhey

collect and monitor data. provide Forecasts and analyses. and olfer consulting advice to clients in

business, financial, and government organizations. illS collects historical Kentucky county level

data for many economic variables, develops forecasting models based on the data. and provides

the resulting forecasts to EKPC.

LKPC calculates each member system’s share of its region’s economy by dividing its actual (as

adjusted for reclassifications) and forecast residential consumer count by the total number of

households in the region. The share is then appLied to all economic variables (including

households, employment, population. real gross county product and total real personal income)

before they are used in other models.

3.2.3 I)iscussion of Service Area

In FKP(’s service area, electricity is the primary method for water heating and home heating.

Around $6 percent of all homes have electric water heating. and about 63 percent have electric

heat as a primary fuel. In 2013, nearly 5$ percent of LKPC s member system retail sales were to

the residential class and residential customer use averaged 1,175 kWh per month. Figure 3-1

illustrates the class allocations of total energy sales.
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18,000,000

16,000,000

Figure 3-1
Components of Member System Retail Sales

The economy of EKP(”s service area is quite varied. Areas around Lexington and I.ouisville

have a significant amount of manufacturing industry. The region around Cincinnati contains a

growing number of retail trade and service jobs while the eastern and southeastern portions of

EKPC’s service area are dominated by the mining industry. Tourism is an important aspect of

EKP(”s southern and southwestern service areas. with Lake (‘umberland and Mammoth (‘ave

National Park contributing to jobs in the service and retail trade industries. All of these areas

have experienced declines due to the recession beginning 2008 and have not fully recovered.

IllS projections indicate growth tvill quickly rebound in the next three years and slow to more

moderate growth afterward. Other factors negatively impacting the mining sector are the current

and pending EPA regulations concerning coal.

14,000,000

12,000,000

-t

a Residential S Seasonal

Small Commercial — Public Buildings

)I Large Commercial and Industrial S Other
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3.2.4 Summary of Results

The forecast indicates that for the forecast period, total energy requirements will increase by 1 .4

percent per year. Winter and summer net peak demand will increase h I .() percent antI 1.5

percent, respectively. Annual load factor is projected to increase from 48 percent to 51 percent.

which reflects the historical average. Fable 3—6 summarizes historical and protected demand and

total requirements growth rates.

Table 3-6
historical and Projected Energy and Peak Demand Growth

Compound Annual Rates of Change
Historical Growth Rates 2014 Forecast Growth Rates

2009-2014 2004-2014 1994-2013 2015-2f)19 2015-2024

1.3% 1.0% 3.3%

__________

2015-2034

1.5% I .4 o

0.800 1.0%

1.5% 1.5% I

Table 3-7 displays energy sales in the last five years by consumer class. Table 3-8 gives the

weather normalized coincident peak demands of the previous tive years. Table 3-9 displays

weather normalized and actual energy sales and requirements for 2009 through 2013. Tables 3-

10 and 3-1 1 display historical summaries of energy sales and coincident peak demand for firm

contractual commitments and interruptible contracts, respectively.

Fotal Energy
Requirements
Net Winter
Peak Demand
Net Summer
Peak Demand

1.3%

0.1%

2.9%

0.7%

1.4%

3.1%

2.3°o 1.3°’o
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Note: Member systems’ Form 7 datafor 2014 were not available.

Table 3-8
Weather Normalized Coincident Peak I)emands

Actual Peak
MW

Winter 2,868
Summer 2,443
Winter 2,891

Summer 2,388
Winter 2.481

Summer 2,354
Winter 2,597

Summer 2,199
Winter 3,425

Summer 2,192

iat)le 3-7
EKPC Recorded Annual Energy Sales (MWh) and Energy Requirements (MWh),

20t)9-2t)13
2t)09

6,789.142
1 3,f)80

1,787.113
2.831,936

35,507
9,067

2011
6.967.415

12.774
1 .892,t)9 I
2,889,143

2010
7,388.899

13,959
1,935,184
2,845,857

39,809
9.505

12.233 .2 13

Total Residential
Residential Seasonal
Small (‘ommercial
Large Commercial! Industrial
Public Authorities
Other
Total Sales
Office Use
% Loss
FKPC Sales to Members
EKPC Office Use
Transmission Loss (%)
Net Total Requirements

2012
- 6,572.947

227
1,883,243
2.901,689

2013
6.905.017

300
1.917.729
3.017,925

37,215
9,845

38,468
9.846

11,465,845
10.169

4.2
11.98 1.908

8,247

35,194
9.601

11,809,737 11,402,901
- 10,401

4.4
12,811,907

8,654

9,742
3.8

12,289,090

3.1
12,370,308

9,120
4.4

11.943.404
— 8,811

2.0
10,146

4.2
13,376.292

2.9

11,888.031
9,97%

4.2
12,426,020

8,270
1.7

12,644,59012,666,998 12, 190,070

Year Season

2010

2011

2012

2013

2014

Adjusted Peak
MW
3.012
2.353
3.1 11
2,313
2.672
2,196
2,661
2.211
2,995
2.300
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Table 3-9

lotal Retail Sales by
Member Systems

Recorded
Weather Normalized

E KPC
Recorded
Weather Normalized

Note: Member systems’ form 7 data for 2014 were not available. Data is not normalized by
chtss.

Table 3-10
Energy Sales and Firm Coincident 1)emand

2009 2010 2011 2012 2013 2014

Enertv Sales (MWh)* 11,981,908 12,811,90? 12,289.090 t 1,943,404 12.426,020 12.890.114

Coincident
Peak I)emand (MW)** 3,126 2.739 2,765 2.350 2.501 3.313

Total sales to members.

firm peak demand.

Table 3-11
Energy Sales and Non-Firm Demand

2009 2010 2011 2012 2013 2014
Energy Sales (MWh)* NA NA NA NA NA NA

Coincident Peak I)emand (MW) 26 129 126 131 96 1 12

Interruptible energy is not recorded separately. 1)ecrease in sales due to interruption is negligible.

EKPC Weather Normalized Annual Energy Sales (MWh) and
Energy Requirements (MWh),

2009-2() 13
2t)0°)

11.465.845
11.567.176

12.3 7t).3t)8
12.479,632

201 ()

12.233213
11.668.087

13.376.292
12.977.048

2011

11,809.737
11.888.244

12,666.998
12,751,204

2012

1 1.402,9f)l
11,504.803

12,1 90.t)70
12,299.006

2013

11,888,031
11,699.278

I 2,644.59t)
12,656,553
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Discussion of differences between 2015 IRP Load Forecast and the 2012 IRP Load Forecast

The 201 5 IRP toad torecast ditirs trom the 2012 IRP load Forecast in multiple aspects. While

ptevious load forecasts had shown downward revisions (graphically shown in Figure 3-2. 3—3

and 3—4) for several updates. the 2t)15 IRP load forecast projections are similar to the 2012

projections for energy indicating an end to this trend. Given this, EKPC believes there is tiore

upside risk thaii downside for this forecast. Residential customers show an overall downward

revision from 2012. This is due in part to the ftict that the actual customers tere Coming Ifl

lower than projected in the 2012 IRP load forecast. Total commercial and industrial sales show

an upward revision in the short term. While some member systems are continuing to struggLe

due to the economy, specifically in the Eastern part of the state, others are seeing new

commercial and industrial growth. Tables 3-1 Ia and 3—1 lb display comparisons between the

2012 and 2015 load forecasts used in the IRPs for pre-I)SM and post-I)SM, respectively.
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Table 3-1 Ia
Forecast Comparison — Pre-t)SM

2015 IRP Versus 2t)12 IRP

2015 2012* Difference
2015 7,1 16.809 7,214,785 -97,976

Residential Sales, MWh 2020 7,545,866 7,762,969 -217,103
2025 8,014,115 8.447,041 -432,926
2t) 15 5,253,942 5,243,362 1 0,58f)

Total Commercial and Industrial Sales, MWh 2f)20 5,916.745 5,901.140 I 5,6t)5
2025 6.416,079 6.448,624 -32,545
2015 495.084 513,14! -18,057

Residential Customers 2020 516,467 55 1,347 -34,880
2025 541,888 591,485 -49,597
2015 3,338 3,320 18

Net Winter Peak. MW 2020 3,502 3,628 -126
2025 3,650 3,958 -308
2015 2.484 2,611 -127

Net Summer Peak, MW 2020 2,696 2,841 -145
2025 2,897 3,095 -198
2t) 15 13,439,171 13,530,522 -91,348

‘lotal Requirements, MWII 2f)20 14,635,885 14,845,233 -209,348
2025 15,690,271 16,187.502 -497,231

Table 3-1 lb
Forecast Comparison —- Post DSM

2015 IRP Versus 2012 IRP

2t)l5 2012* 1)ifference
2015 7,085,268 6,862,80! 222,467

Residential Sales, MWh 2020 7,151,117 7,073,245 77,872
2025 7,249,485 7,632,317 -382,832
2015 5,214,702 5,200,296 14,406

Total Commercial and Industrial Sales, MWh 2020 5,877,505 5,858,068 19,437
2025 6,376,839 6,405,545 -28.706
2015 495,t)84 513,141 -18,057

Residential Customers 2020 516,467 551,347 -34,880
2025 541,888 591,485 -49,597
2015 3,201 3,063 138

Net Winter Peak. MW 2020 3,261 3,270 -9
2025 3,321 3,542 -221
2015 2,324 2,376 -52

Net Summer Peak, MW 2020 2,428 2,569 -141
2025 2,566 2,797 -231
2015 13,368,393 13,135,472 232,921

Total Requirements, MWh 2020 14,381.207 14,112,437 268,770
2025 15,387,167 15.329,699 57,468

* Please note the numbers reflected in Tables 3-1 la and 3-1 lb for 2012 do not match the
data in the 2012 IRP report. In 2012, the Residential (‘lass included Seasonal sales and
customers. In 2014, these are repoied separately. In order to make a valid comparison,
the seasonal customers and sales were subtracted from the 2012 data. Likewise, 2012
combined commercial, industrial. ptthlic buildings and lighting. These were subtracted
for the purposes of the above comparisons.
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Figure 3-2
Comparison of Load forecasts
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Figure 3-3
Comparisons of Load Forecasts
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Figure 3-4
Comparison of Load Forecasts

Summer Peak I)emand Projections (MW)
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DSM I)ifferences

In the 2012 IRP, the I)SM projections were based on a technical feasibility analysis. At that

time. EKPC noted that these projections would need to be refIned to better match what could he

achieved year by year.

For this 2015 IRP, EKPC has fine-tuned its I)SM modeling projections to narrow the gap

between its theoretical and actual peak demand and energy savings. EKPC has significantly

enhanced its I)SM planning capabilities by undertaking a comprehensive study of energy

efficiency (FE) savings potential. This study was performed by G1)S.

EKPC set a goal of achieving the equivalent of 1% of annual retail sales in new I)SM annual

kWh savings each year. The findings from the potential study show that this goal is achievable

in the medium and long term. however, the levels of activity and spending far outstrip current

performance and budgeting. In fact, EKPC is currently producing 0.2% of annual retail sales in

new 1)SM annual kWh.
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tu order to narrow this gap, LKP(’ has established a ramp—tip period of six years (2015—2020)

during which time the plan is to steadily increase the investment in I)SM resources so that

the goal of 1% of annual retail savings h the year 2020 may he achieved. Participation

projections retlect this steady increase in the years 201 5—202t) then leveling off at

participation levels that consistently achieve the 1 % goal thereafter (from 2020—2029).

As a result. the 2015 IRP impacts are projected to he lower than the 2012 IRP impacts in the

early years of the plan.

Table 3-lie presents the differences between the 2012 I)SM plan and the 2015 DSM plan.

When comparing the values, keep in mind that the base year for the 2012 plan was 2006,

white the base year for the 2015 plan is 2014. This means for example that the 395,t)50

MWh of savings in 2015 from the 2012 plan represented nine years of participation, while

the 78.967 MWh in the 2015 plan represents one year of participation.

Section 5.0 I)ernand Side Management— provides the details of the I)SM plan.
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Table 3-lie
Forecast t’oniparison between the IRP for t)SNI inipact projections

2012 Versus 2015

2015 IRP2012 IRP

Impact on Impact on Impact on Impact on
Energy Winter Impact on Energy Winter Impact on

Requirements Peak Summer Requirements Peak Summer
Year fMWh) (MW) Peak (MW) (MWh) (MW) Peak (MW)
2015 395,050 322 307 78,967 137 160
2016 470,983 346 337 117,270 153 182
2017 545,245 367 361 163,280 169 202
201$ 619,377 388 382 242,331 188 224
2019 683,801 406 395 336,804 212 249
2020 732,796 422 407 452,573 241 268
2021 7$1,9$8 438 419 551,746 263 284
2022 801,546 449 426 637,754 282 298
2023 822,287 460 433 715,315 298 310
2024 840,096 470 439 790,815 314 321

2025 857,803 480 446 856,275 329 331
2026 875,526 490 452 923,237 344 341

2027 987,854 359 351

2028 1,042,324 372 359
2029 1,086,303 383 367

55



Figure 3—5 illustrates historical load duration curves.

Figure 3-5

Historical Load Duration Curves

C,
0

0

t
C,

Cl

0%

I

M uttistate

07 .3’

These sections are not applicable as EKPC is not part of a multistate integrated utility system.

90%

00%

70% -j

EE
30%

20%

10% —2009 — 2011 —2012

__________________________

r :r-,.rrr.:—,

56



Customer class growth rates and annual energy growth rates are reported in Tables 3-12 and 3-

13. Forecasted monthly sales for the first two years of the forecast are presented by class in

I’able 3-14.

Table 3-12
Consumer Growth by Consumer Class

Note: Member systems’ Form 7 datafor 2014 were not available.

TabLe 3-13
Energy Sales Growth by Consumer Class

Note: Member systems’ Form 7 datafor 2014 were not available.

Public
OtherStreet and

• Public bLatHightvay
• . Authorities

Lighting

0.$°o 1.8% -0.3%
1.5% 1.3% 1.5%
2.8% 5.5% 1.1%
1.4% 1.2% 1.5%
3.8°o 5.2% 2.3%
1.4% 1.1% 1.5%
3.4% 5.1% 3.3%
1.2% 1.0% 1.4%

Average
(irowth
Rates

. .. Commercial Commercial
I ublic

Otherlime . . Seasonal . Street and . -,

. Residential .. and Industrial and Industrial . Public TotalPeriod Residential
< 1000 > 1000 A

I1ighta
itIiotitieS

t.ightmg

y 2008-2013 t).4% -53.8% 0.8% 0.5% -l .3°c 2.2°o t).3%D- ear
2011-2019 0.8% 1.4% 1.3% 2.4% 1.3% 0.7% 0.8%

I )
2003-2013 1.0% -31.3% 2.2% 0.1% 1.2% 2.0% 1.0%( - er
20 11-2024 0.9% 1.4% 1.3% 1.6% 1.3% t).9% - - 0.9%

,

1998-21)13 1.6% -21.3% 2.9% 2.5% 2.3% l0° 1.6%I)- ear
2014-2029 0.9% 1.4°c 1.3% 1.5% 1.1% 0.9% 0.9%
1993-2013 1.9% -l5.3o 3.0% 3.4% 2.5% 2.2% 1.9%

= - ear
2014-2034 0.9% 1.4% 1.2% 1.3% 1.0°c 0.8% 0.9%

Average
Growth

Rates

Time
Period

Commercial
Seasonal

and IndustrialResidential
Residential

< 1000 KVA

Commercial
and Industrial
> 1000 KVA

2008-2013 -0.4°, -54.0% 0.5% -0.4%ear
2014-2f)19 0.8% 0.6% 1.8% 3.1%

10
2003-2013 1.1% -31.6% 2.2% 0.5%ear
2014-2024 1.0% 1.2% 1.9% 2.5%

y 1998-2013 2.0% -21.6% 2.8% 2.8%1)- ear
2014-2029 1.0% 1.3% 1.9% 2.2%

, 1993-2013 2.5% -16.1% 3.4% 5.8%7f)\ ear
2014-2034 1.0% 1.2% 1.8% 2.0%
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Table 3-14
Monthly (lass Energy Sales Forecasts

2015 —2016

Public

Seasonal Comm. & Street & Comm. &

Residential nd. 1000 Highway md. > 1000
Residential Sales KVA Public Sales KVA Total Retail System

Authorities Peak

Sales (MWh) Sales Sales (MWh) Sales Sales Demand

Year Month (MWh) tMWh) fMWh) (MWh) (MWh) (MW)

2015 1 815,989 16 162,818 3,087 823 265,989 1,248,722 3,207

2015 2 766,843 12 162,662 3,084 822 266,675 1,200,098 2,592

2015 3 662,496 13 163,21C 3,095 824 267,362 1,096,999 2,391

2015 4 532,648 11 162,612 3,083 $21 269,635 968,810 1,87(

2015 5 458,477 25 162,807 3,087 822 270,322 895,540 1,829

2015 6 484,585 43 171,357 3,249 865 272,812 932,912 2,26?

2015 7 565,533 46 172,252 3,266 870 273,499 1,015,466 2,334

2015 8 573,469 52 172,473 3,270 871 274,185 1,024,319 2,263

2015 9 508,837 34 172,496 3,270 872 274,872 960,380 2,172

2015 10 456,590 22 164,169 3,113 829 273,752 898,475 1,639

2015 11 547,517 20 164,585 3,121 831 274,439 990,513 2,37C

2015 12 743,827 22 165,422 3,13? 834 273,538 1,186,781 2,889

Total 7,116,809 318 1,996,862 37,860 10,086 3,257,080 12,419,015

2016 1 825,417 17 166,208 3,162 835 272,564 1,268,202 3,239

2016 2 775,703 12 166,049 3,159 834 273,266 1,219,023 2,618

2016 3 670,151 13 166,607 3,170 836 273,970 1,114,747 2,415

2016 4 538,803 11 165,997 3,158 833 276,300 985,101 1,889

2016 5 463,774 26 166,197 3,162 834 277,004 910,996 1,912

2016 6 490,184 44 174,924 3,328 878 279,555 948,914 2,295

2016 7 572,067 47 175,839 3,345 882 280,259 1,032,439 2,363

2016 $ 580,095 53 176,063 3,349 883 280,962 1,041,401 2,291

2016 9 514,716 34 176,087 3,349 884 281,665 976,737 2,199

2016 10 461,866 23 167,581 3,188 841 280,519 914,023 1,655

2016 11 553,843 21 168,012 3,196 843 281,223 1,007,138 2,394

2016 12 752,422 23 168,861 3,213 846 280,299 1,205,669 2,918

Total 7,199,040 323 2,038,435 38,778 10,234 3,337,584 12,624,394

Note: Generation is determined by PJM market prices, not load requirements.
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3.3 Details of Assumptions

3.3.1 Regional Economic Model

EKPC combines county—level lorecasts from IllS’s county-level economic lorecasts released on

March 1, 2014, into regional economic [orecasts based f)fl member system service territory

boundaries. FKPC calculates each member systems share of its tegion”S economy by dividing

its actual (as adjusted for reclassifications) and forecasted residential CC)flSUCt count h the total

number ot households in the region. The share is then applied to all economic variables

(including households. employment. population. real gross county product and total real personal

income) before they are used in other models. Table 3-15 shows how counties are assigned to

regions.

Table 3-15
Regional Economic Model, Counties by Region

Central

South Central North South Central North North East East

Allen :Bullitt Adair Anderson Boone Bath Bell

Barren Hardin Boyle Bourbon Bracken Boyd Breathitt

Butler Henry Casey Clark Campbell Carter Clay

Cumberland Jefferson Garrard Fayette Carroll Elliott Estill

Edmonson Larue Green Franklin Gallatin Fleming Floyd

Grayson Meade Lincoln Harrison Grant Greenup Harlan

Hart Nelson Marion Jessamine Kenton Lawrence Jackson

Metcalfe Oldham McCreary Madison Owen Lewis Johnson

Monroe Shelby Pulaski Mercer Pendleton Mason Knott

Simpson Spencer Russell Scott Menifee Knox

Warren Trimble Taylor Woodford Montgomery Laurel

Washington Wayne Nicholas Lee

Powell Leslie

Robertson Letcher

Rowan Magoffin

Martin

Morgan

Owsley

Perry

Pike

Rockcastle

Whitley

Wolfe
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3.3.2 Electric Appliance Saturation and Efficiency Trends

Every 2—3 ‘ears since I 9$ 1. EKP(’ has surveyed its member systems residential consumers to

zather information on electtic appliance saturation and other thctors affecting electricity demand.

EKPQ projects these saturations ftw each member system as a tunction of time. The 2t) 14 1 .oad

Forecast’ incorporates data from surveys through 2013 as follows:

• Approximately 63 percent of EKPC customers have electric as a primary fuel for heat.

• Approximately 98 percent of EKPC customers have some type of air conditioning.

• Approximately 86 percent of EKPC customers have electric water heaters.

EKP( is a member of Itron’s Energy Forecasting Group and as stich. receives from Itron electric

appliance efficiency projections for the East South Central U.S. Census L)ivision (which

comprises the states of Alabama, Kentucky, Mississippi, and Tennessee) based on inlormation

from the Energy Information Administration (ETA). figure 3-6 displays the EIA efficiency

projections.

figure 3-6
Electric Appliance EffIciency Trends
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3.3.3 Electricity Rates

The wholesale C)WCf Cost projections used in the 20 14 1 oac1 Forecasf’ are from FKPC’s 1’en—

Year Financial torecast. 2t) 1 3—2f)22”. which was approved by [:KPCs Board of I)irectors in

October 2t)13.

3.3.4 Weather

The forecasts rely on NOAA weather stations located at seven airports in or near the LKPC

system. Normals for most member systems are based on “1 981—2010 1 F.S. Climate Normals”.

EKPC uses the fol1c)wint weather stations:

• Blue Grass Airport (LEX) in Lexington, KY:

• i3owling Green/Warren County Regional Airport (BWG) in I3owling Green, KY:

• Cincinnati/Northern Kentucky International Airport (CVG) in Covington, KY:

• huntington Tn-State Airport (FITS) in Huntington, WV:

• Julian Carroll Airport (JKL) in Jackson, KY:

• Louisville International Airport (SI)f) in Louisville, KY:

• Pulaski County Airport (SME) in Somerset. KY:

3.4 Discussion of Models

3.4.1 Forecast Model Summary

Models are used to develop the load forecast for each member system for each class reported to

RUS. A brief overview of each is provided with additional information regarding the models

and resulting forecasts.
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3.4.1.1 Residential Sales

EKPC models the montht residential consuniers and monthly residential energy sales as a

function of’ various econotrnc variables where appropriate. These variables include:

• Customer and energy sales history
• households
• Ik’pulation density
• Employment
• Real gross county product
• Real total personal income
• Consumer price index
• Base 55 heating degree days
• Base 30 heating degree days
• I3ase 65 cooling degree days
• Autoregressive terms, which account tbr historical error for a certain number of

months

3.4.1.2 Small Commercial Sales

EKPC models the monthly small commercial consumers and monthly small commercial enetgy

sales as a function of various economic variables where appropriate. These variables include:

• Customer and energy sales history
• Residential customer counts
• households
• Population density
• Employment
• Real gross county product
• Real total personal income
• Consumer price index
• Base 55 heating degree days
• Base 30 heating degree days
• Base 65 cooling degree days
• Autoregressive terms, which account for historical error for a certain number of

months
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3.4.1.3 Large Commercial and Industrial Sales

tKPC models the monthly large commercial and industrial consumers based on input (i’om the

individual member systems and monthly large commercial and industrial energy sales are

modeled as a function oF the real gross county product (or that given service territory. Member

systems remain in regular contact with their largest consumers and are generally aware of current

production and luture eXpansion plans. so they project energy sales for existing consumers and

identified expected new consumers in this class for the next 3 years.

3.4.1.4 Seasonal Sales

Seasonal sales are made to customers with seasonal accounts such as vacation homes and

weekend retreats and camps. Seasonal sales are relatively small and, as of 2013, only one

member system reports seasonal residential consumers. Monthly seasonal customers and

monthly seasonal energy sales are modeled as a fimction of residential customers.

3.4.1.5 Public Building Sales

Public Building sales include sales to accounts such as government buildings and libraries. The

sales are relatively small and. as of 2013, only two member systems report other public

authorities consumers. Monthly ptihlic building customers and monthly are modeled as a

function of residential customers.

3.4.1.6 Public Street and Highway Lighting Sales

This class is relatively small and is projected as a (unction of residential sales. There are 12

member systems that report this class.

3.4.1.7 Peak Demand

future seasonal peak demands are calculated by applying load factors for tvinter and summer to

total purchased power for each member system.
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3.5 Forecast Model Results

3.5.1 Residential Sales Forecast

As C)1 2013, residential consumers account k)r 8. 1 percent of total energy sales at the LKPC

system level. The average number of residential customers served by EKPU is expected to

increase from approximately 492,t)t)() in 2014 to 562,t)00 in 2029. Sales to the residential class

are expected to grow I .t) percent per year during the forecast period. Projected average monthly

use per customer remains relatively flat throughout the forecast period. Table 3—16 displays the

result of the 2014 Load Forecast for the residential class. Residential sales are not classified into

heating and non-heating.

Table 3-16
Residential Class

historical and Projected Customers and Sales

Consumers Use Per Consumer Class Sales
Monthly Annual

Annual Annual Percent Average Change Percent Total Change Percent
Average ChaChang (kWh) (kVh)Chae - (M Wh) (MWh) Change

2003 441.636 10.469 2.4% 1,171 -21 -1.8% 6,205,364 38,835 0.6%
2004 451,117 9,481 2.1% 1,171 0 0,0% 6,337,737 132,373 2.1%
2005 456,103 4,986 1.1% 1,234 63 5.4% 6,751,545 413,808 6.5%
2006 465.784 9,681 2.1% 1,171 -62 -5.1% 6,545,584 -205.961 -3.1%
2007 471,584 5,800 1.2% 1,237 66 5.6% 6,998,555 452,971 6.9%
2008 479,039 7,455 1.6% 1,227 -9 -0.8% 7,055,278 56,723 0.8%
2009 480.527 l,4$$ 0.3% 1,177 -50 -4.1% 6,789,142 -266,136 -3.8%
2010 481,868 1,341 0.3% 1,278 100 8.5% 7,388,899 599,757 8.8%
2011 482.351 483 0.1% 1,204 -74 -5.8% 6,967.415 -421,484 -5.7%
2012 487.769 5,418 1.1% 1,123 -81 -6.7% 6,572,947 -394,468 -5.7%
2013 489,630 1,861 0.4% 1,175 52 4.7% 6,905,017 332,070 5.1%
2014 492,071 2,441 0.5% 1,218 42 3.6% 7,190,266 285,249 4.1%
2015 495,084 3,013 0.6% 1,198 -20 -1.6% 7,116,809 -73,457 -1.0%
2016 498.597 3,513 0.7% 1,203 5 0,4% 7,199,040 82,231 1.2%
2017 502,594 3,997 0.8% 1,208 4 0.4% 7,283,342 84,302 1.2%
2018 506,924 4,330 0.9% 1,21] 3 0.3% 7,367,004 $3,662 1.1%
2019 511,581 4,657 0.9% 1,214 3 0.3% 7,455,700 88,696 1.2%
2()2() 516,467 4,886 1.0% 1,218 3 0.3% 7.545,866 90,166 1.2%
2021 521,337 4,870 0.9% 1,220 3 0.2% 7,634.550 $8,684 1.2%
2022 526,404 5,067 1.0% 1,223 3 0.2% 7,725,997 91,447 1.2%
2023 531,235 4,831 0.9% 1,226 3 0.3% 7,817,409 91,412 1.2%
2024 536.435 5,200 1.0% 1,229 3 0.3% 7,914,171 96,762 1.2%
2025 541,888 5,453 1.0% 1,232 3 0.2% 8,014,115 99,944 1.3%
2026 537,199 5,311 1.0% 1.235 3 0.2% 8,110,072 95,957 1.2%
2t)27 552,278 5,079 f).9% 1,238 2 0.2% 8,201,757 91,685 1.1%
2028 557,219 4,941 0.9% 1,240 2 0,2% 6,291.671 89,914 1.1%
2029 561,948 4,729 0.8% 1,242 2 0.2% 8,376,465 84,794 1.0%

Note: Member systems’ Form 7 data/or 2014 were not available.

64



3.5.2 Small Commercial Sales Forecast

As of 2013. small commercial consumers accotint for 16.1 percent of total energy sales at the

EKPC’ system level. Ihe commercial and industrial classes have been significantly impacted by

the economic downttim of 2008. Most notably. the unemployment rate reached an all—time high

that year and has only recently begun approaching prerecession levels. The automotive industry

experienced sharp declines in response to the national economic downturn of 2008 and has not

fully rebounded. EKP(’ member systems serve many of the satellite industrial and commercial

customers that produce parts for 1’oyota Manufacturing of Kentucky and as a result of the

aforementioned circumstances were negatively impacted. Table 3-17 displays the results of the

2014 Load Forecast for the small commercial class. Sales for resale for EKPC purposes. defined

as off system sales, are not considered in the load forecast.

Table 3-17
Small Commercial Class

historical and Projected Customers and Sales

Consumers Use Per Consumer (‘lass Sales
Annual Annual

Annual Annual Percent Average Change Percent lotal Change Percent
Average Change Change (MWh) (MWh) cThane (MWh) (MWh) Change

2003 26.664 -412 -1.5% 58 0 0.3% 1,550,251 -27,339 -1.7%
2004 28.122 1,458 5.5% 57 -l -2.3% 1.597,841 47.590 3.1%

2005 30,608 2,486 8.8% 57 0 -0.6% 1,729,486 131,615 8.2°/a
2006 30,200 -408 -1.3% 59 2 4.2% 1,777,896 48.410 2.8%
2007 30,9$l 781 2.6% 60 1 2.1% 1.861,951 $4,055 4.7%
2008 32,035 1.054 3.4% 58 -2 -2.7% 1,872,811 10.860 0.6%
2009 32.381 346 1.1% 55 -3 -5.6% 1,787,113 -8,69$ -4.6%
2010 32,505 124 0.4% 60 4 7.9% 1,935,184 148.071 8.3%
2011 32.654 149 0.5% 58 -2 -2.7% 1,692,091 -43,093 -2.2%
2012 33,047 393 1.2% 57 -1 -1.7% 1,883,243 -8.848 -0.5%
2013 33,292 245 0.7% 58 1 1.1% 1,917,729 34,486 1.8%
2014 33.696 404 1.2% 59 1 2.2% 1,984,326 66,597 3.5%
2015 34.030 334 1.0% 59 0 -0.4% 1,996,862 12,536 0.6%
2016 34,466 436 1.3% 59 0 0.8% 2,038,435 41,573 2.1%
017 34931 465 13% 60 0 0.7% 2080437 42002 2.1%
201$ 35,434 503 1.4% 60 0 0.6% 2.123,865 43,428 2.1%
2019 35,925 491 1.4% 60 0 0.7% 2,168.939 45,074 2.1%
2020 36.435 510 1.4% 61 0 0.7% 2.214,180 45,241 2.1%
2021 36,946 511 1.4% 61 0 0.6% 2,258.394 44,214 2.0°/a
2022 37.469 523 1.4% 61 0 0.6% 2.303,360 44,966 2.0%
2023 37.986 517 1.4% 62 f) 0.6% 2,349,882 46,522 2.0%
2024 38,514 528 1.4% 62 0 0.7% 2,398,920 49,038 2.1%
2025 39,048 534 1.4°/a 63 0 0.6% 2,447,930 49,010 2.0%
2026 39,557 509 1.3% 63 0 0,7% 2,496,649 48.7 19 2.0%
2027 40,042 485 1.2% 63 0 0,6% 2.542.048 45,399 1.8%
202$ 40,486 444 1.1% 64 0 0.6% 2.585,118 43,070 1.7%
2029 40,923 437 1.1% 64 0 0.6% 2,627,461 42,343 1.6%

Note: Member systems’ form 7 data/or 2014 were hot available.
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3.5.3 Large Commercial and Industrial Sales [orecast

As of 2() 13. large commercial and industrial consumers account for 25.4 percent of total energy

sales at the EKP(’ system level. In 20R, there were 135 retail customers classified as large

commercial and industrial customers. Ihe total annual tisage was greater than the aflI1Ual usage

of the small commercial class. Approximately half of FKPC’s large commercial customers are

manufticturing plants. which like the small commercial class, have not fully recovered from the

20f)8 recession. Fable 3—1 8 displays the results of the 2014 Load Forecast for the large

commercial and industrial class.

Table 3-18
Large Commercial and Industrial Class

historical and Projected Customers and Sales

Note: Iifeinber systetns ‘ Forni 7 data for 2014 were not available.

Consumers Use Per Consumer Class Sales
Annual Annual

Annual Annual Percent Average Change Percent lotal Change Percent
Average Change Change (MWh) (MWh) Change (MWh) (MWh) Change

20t)3 134 22 19.6% 21,506 -3,376 -13.6% 2,881,781 94,969 3.4%
2004 13$ 4 3.0% 21,973 467 2.2% 3,032,313 150,532 5,2%
2005 139 1 f).7% 21,709 -264 -1.2% 3,017,603 -14.710 -0.5%
2006 135 -4 -2.9% 22,646 936 4.3% 3,t)57,l84 39,581 1.3%
2007 122 -13 -9.6% 25,607 2,961 13.1% 3.124,042 66,858 2.2%
2008 132 10 8.2% 23,361 -2,246 -8.6% 3,083,590 -1t).452 -1.3%
2009 138 6 4.5% 20,521 -2,839 -12.2% 2,831,936 -251,654 -8.2%
2010 125 -13 -9.4% 22.767 2,246 10.9% 2,845,857 13,921 0.5%
201 I 127 2 1.6% 22,749 -18 -0.1% 2,889,143 43,266 1.5%
2012 130 3 2.4% 22,321 -428 -1.9% 2,901,689 12,546 0.4%
2013 135 5 3.6% 22.355 34 0.2% 3,017,925 116.236 4.0%
2014 126 -7 -5.2% 23,967 1,612 7.2% 3.067,731 49,806 1.7%
2015 133 5 3.9% 24,489 523 2.2% 3,257,080 189.349 6.2%
2016 135 2 1.5% 24,723 234 1.0% 3,337,584 80,504 2.5%
2017 140 5 3.7% 24.573 -150 -0.6% 3,440,200 102,616 3.1%
2018 143 3 2.1% 24,610 37 0.2% 3,519.215 79,015 2.3%
2019 144 1 0.7% 24,817 207 0.8% 3,573,690 51,475 1.5%
2f)20 145 I 0.7% 25,535 718 2.9% 3,702,565 126,875 3.6%
2021 146 1 0.7% 25,664 149 0.6% 3,749,885 47,320 1.3%
2022 147 1 0.7% 25,670 186 0.7% 3,802,950 53,065 1.4%
2023 147 0 0.0% 26,155 285 1.1% 3,844,856 41,906 1.1%
2024 150 3 2.0% 26,138 -17 -0.1% 3,920,737 75,881 2.0%
2025 150 0 0.0% 26,454 316 1.2% 3.968,149 47,412 1.2%
2026 156 6 4.0% 26,142 -313 -1.2% 4,f)7$,084 109,935 2.8%
2027 156 0 0.0% 26,442 300 1.1% 4,124,892 46,808 1.1%
2028 158 2 1.3% 26,551 110 0.4% 4,195,083 70,191 1.7%
2029 160 2 1.3% 26,608 57 0.2% 1,257,257 62,174 1.5%
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3.5.4 Seasonal Sales Forecast

Fhis class inclitdes seasonal accounts such as vacation hotiies. weekend retreats, and camps. As

of 2() I 3. only one tiiemher system reports seasonal residential consumers. which account for less

than 0.1 percent of total energy sales at the EKP(’ system level. fable 3-19 displays the results

of the 2014 1 .oad forecast for the seasonal sales class.

JaI)le 3-19
Seasonal (lass

Note: As of’ 2012, one member system ceased reporting residentiat seasonal customers.

Note: Meinbc’r sl’stem f”orm 7 data/or 2011 was not available.

historical and Projected Customers and Sales
Consumers Use Per Consumer (‘lass Sales

Monthly Annual
Annual Annual Percent Average (‘hange Percern Percent
Average Change Chante (tWh) (kWh) Chang Change

2003 4.046 90 2.3% 277 -20 -6.6% -4.5%
2004 4,162 1 16 2.9% 277 0 0.1% 3.0%
2005 4,297 135 3.2% 281 4 1.4% 4.7%
2006 4,371 74 1.7°/b 265 -17 -5.9% -4.3%
2007 4.459 8$ 2.0% 274 If) 3.7% 5.7%
2008 4,463 4 0.1% 271 -3 -1.1% -1.0%
2009 4,420 -43 -1.0% 247 -25 -9.1% -10.0%
2010 4.490 70 1.6% 259 12 5.1% 6.7%
2011 4,518 2$ 0.6% 236 -23 -9.1% -8.5%
2t]12 67 -4,451 -98.5% 282 47 19.8% -98.2%
2013 94 27 40.3% 266 -16 -5.8% 32.2%
2014 95 I 1.1% 289 23 8.5% 9.8%
2015 96 1 1.1% 276 -13 -4.4% -3.5%
2f)16 98 2 2.1% 275 -I -0.5% 1.7%
2017 99 1 1.0% 277 2 0.8% 1.7%
201$ 100 I 1.0% 278 I 0.5% 1.7%
2019 102 2 2.t)% 278 -1 -0.2% 1.7%
2020 103 I 1.0% 280 2 0.8°c 1.8%
2021 105 2 1.9% 279 -I -0.2° 1.8%
2022 106 1 1.0% 282 3 1.0% 1.5%
2023 108 2 1.9% 282 -1 -0.2°o 1.8%
2024 110 2 1.9% 281 -l -t).2° 1.7%
2025 III I 0.9% 284 3 1.0°c 1.7%
2026 113 2 1.8% 282 -1 -0.5% l.59•o
2027 114 I 0.9% 281 2 0.7% 1.3%
2028 115 I 0.9% 285 0 0.1% 1.3%
2029 116 1 0.9% 286 1 0.4°o 1.1%

Total Change
fMWh) (MWh)
13,445 -631
13.846 402
14,501 655
13,882 -619
14,679 797
14,531 -149
13,080 -1,451
13,959 879
12,774 -1,185
227 -12,547
300 73
329 29
318 -11
323 6
329 5
334 5
340 6
346 6
352 6
359 6
365 6
371 6
378 6
383 6
389 5
393 5
398 4
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3.5.5 Public Building Sales Forecast

Public Building sales include sales to accotmts such as government buildings and libraries. As ol

2t) 13. only two member systems report other public authorities consumers. which account for t).3

percent ol total energy sales at the EKP(’ system level. Fable 3—2() displays the results oF the

2t) 14 Load Forecast for the public building sales class.

Table 3-20
Ptihlic Building Class

Historical and Projected Customers and Sales

iVote: Mc’nzher systems frorm 7 data/or 2011 werc’ not cn’ailcthle.

Consumers Use Per Consumer Class Sales
Month lv Annual

Annual Annual Percent Average Change Percent Total Chane Percent
Average Change (Thange tkWh) (kWh) Chan (MWh) (MWh) Chane

2003 907 18 2.0% 1.999 81 4.3% 21,753 1,301 6.4%
2004 916 9 1.0% 2.09(1 91 4.6% 22.974 1.221 5.6°o
2005 91t) -6 -0.7% 2,063 -27 -1.3% 22,530 -444 -1.9%
20t)6 931 21 2.3% 1,987 -76 -3.7% 22,196 -334 -1.5%
2007 96) 38 4.1% 2.273 286 14.4% 26,426 4,230 19.1%
2008 993 24 2.5% 2,860 587 25.8% 34,074 7.648 28.9%
2009 998 . 5 0.5% 2,965 105 3.7% 35,507 1,433 4,2%
2010 1,047 49 4.9% 3.168 204 6.9% 39,809 4,302 12.1%
2011 1,1)84 37 3.5% 2,957 -211 -6.7°o 38.468 -1,341 -3.4%
2012 1,096 12 1.1% 2,676 -281 -9.5% 35,194 -3,274 -8.5%
2013 1,10913 1.2% 2.796 120 4.5% 37,215 2.021 5.7%

2014 1,111 2 0.2% 2,851 55 1.9% 38,009 794 2.1°/u
2015 1.116 5 0.5% 2.827 -24 -0.8% 37,860 -149 -0.4%
2016 1,124 8 0.7% 2,875 48 1.7% 38,778 918 2.49
2017 1,133 9 0.8% 2,902 27 0.9% 39.451 673 1.7%
2018 1.142 9 0.8% 2.909 7 0.2°b 39.862 411 1.0%

2019 1,153 11 1.0% 2,926 17 0.6% 40,486 624 1.6%
2020 1,164 11 1.0% 2,953 27 0.9% 41,243 757 1.9%

2021 1,177 13 1.1% 2,960 7 0.2% 41.806 563 l.4°o

2022 1,188 11 0.9% 2,961 I 0.0% 42,206 400 1.0%
2023 1,201 13 1.10/u 2,956 -5 -0.2% 42,599 393 0.9%

2024 1,213 12 1.0% 2.950 -6 -0.2% 42.941 342 0,8%

2025 1,225 12 1.0% 2,943 -7 -0.2% 43,263 322 0.7%

2026 1,237 12 1.0% 2,937 -6 -t).2% 43,591 328 0.8%
2027 1,247 10 f).8% 2,936 -l 0.0% 43.929 338 0.8%
2028 1,259 12 1.0% 2,931 -5 -0.2% 44.279 350 0.8%

2029 1.268 9 0.7% 2,933 2 0.1% 41,631 352 0.8%
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3.5.6 Public Street and highway lighting Sales forecast

‘l’his class represents street lighting .As of 2013. 12 member systems report public street and

highway lightine consumers. which account fr (Li percent of total enertz’ sales at the EKP(’

system level. ‘fable 3—21 displays the results oithe 2014 Load Forecast for the other sales class.

Table 3-21
Public Street and If ighway Lighting (‘lass

historical and Projected Customers and Sales

2003 366 13 3.7%
2004 377 II 3.0%
2005 390 13 3.4%
2006 420 30 7.7%
2007 434 14 3.3%
2008 441 7 1.6%
2009 425 -16 -3.6%
201f) 423 -2 -0.5%
2011 316 -7 -1.7%
2012 414 -2 -().5%
2013 412 -2 -0.5%
2014 418 6 1.5%
2015 427 9 2.2%
2016 431 4 0.9%
2017 438 7 1.6%
201$ 441 3 0.7%
2019 446 5 1.1%
2020 451 5 1.1%
2021 456 5 1.1%
2022 463 7 1.5%
2023 470 7 1.5%
2024 475 5 1.1%
2025 480 5 1.1%
2026 484 4 0.8%
2027 187 3 t).6%
202$ 493 6 1.2%
2029 496 3 t).6%

20 0 1.1% 7,448
20 0 -2.3% 7.497
2t) 0 -0.5°/b 7,714
2t) 0 -0.9% 8.235
19 0 -0,6% 8.159
21 2 1f).2% 9.476
21 0 -0.7% 9.067
22 1 5.3% 9.505
24 1 5.330 9,846
23 0 -2.0% 9.601
24 I 3.0% 9,845
24 0 -0.4% 9.952
24 0 -t).8% lt).0$6
2.1 0 0.5% 10.234
24 0 -0.1% 10,387
24 0 0,8% 10.510
24 0 0.4% 10,698
24 0 0.4% 10,856
24 0 0.3% 11,014
24 0 -0.1% 11,172
21 0 -0.1% 11,330
24 0 0.3% 11,486
24 0 0.3% 11,647
24 0 0.5% 11,802
25 0 0.6% 11,944
24 0 -0.1% 12,078
25 0 t).4% 12.203

(‘lass Sales
Annual
Change Percent
1Wh)(Th

341 4.8%
49 f).7%

217 2.9%
521 6.8%
224 2.7%

1,017 12.0%
-409 -1.3%
438 4.8%
341 3.6%

-245 -2.5%
21-I 2.5%
107 1.1%
134 1.3%
118 1.5%
153 1.5%
153 1.5%
158 1.5%
15$ 1.5%
158 1.5%
15$ 1.4%
158 1.4%
156 1.4°/b
161 1.4%
155 1.3%
142 1.2%
134 1.1%
125 1,0%

1Vote: Aleinher sl’sterns frorm 7 data/or 2014 it’’r’ iot £fl’athihle.

Consumers Use Per (onsumer
Annual

Annual Annual Percent Average Change Percent l’otal
Average Change Change (MWh) (MWh) Change (MWh)
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3.6 Peak Demand Forecast and Scenarios

3.6.1 Peak I)ernand and Scenario Results

In addition to the forecasted peaks. high and low cases are developed. [he same methodology is

used: however. the startina summary dataset is different. Instead of using the sum of the member

sYstem tiles, two new models are built: one refleettng assumptions that result in Optimistic

economic irowth and extreme weather conditioiis and one reflecting pessimistic economic

growth and mild weather conditions. The assumptions that are varied include:

1. Weather: based on historical heating and Cooling degree day data. alternate

weather projections were developed based upon the 90th and ()th percentile

to reflect extreme and mild weather, respectively. The tesulting forecasts

reflect cases assuming base case annual degree days 7-20%.

2. Electric price: The general approach is to use price forecasts that are

available and use the growth rates from those forecasts to prepare the high

and low growth rates around the growth patterns for the base case

residential price forecast.

1here fore. the high scenario for the residential price forecast is constrcicted

to have a 3.2% compound annual growth rate. while the low scenario is

constructed to have a I .6% compound annual growth rate. The adjustments

to growth rate are applied to the base case on an annual basis.

3. Residential customers: In the EKP( base case load forecast for the forecast

period, the projected number of residential customers increases at a growth

rate of 0.9%. The basic approach to preparing high and low case scenarios

for the future number of residential customers is to determine the magnitude

of variation in the past between long term average growth rates and higher

or lower growth rates during shorter periods of time.
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these resulting adlustments were applied to the forecast period’s compound

annual rowih rate in the base case customer count torecast resulting ill a

hi2h customer case of 1 .6% growth rate and O.3% br the low case growth

rate. Ihis relationship was preserved in preparing the monthly customer

counts for the high and low case scenarios.

4. Small and Large Commercial custotner and energy - Small commercial

customem- growth is correlated to residential customer growth and the

relationship was maintained when developing the high and low cases.

Therefbre. based upon the resulting high and low residential customer

forecasts, the small commercial customers were impacted accordingly. For

the large class, given year to year customer change is small, the low case

was based upon no new customers for the forecast period. The high case

was based on adding one new customer per ‘ear. For energy, small and

large commercial usage is not as weather sensitive as residential usage.

however, price does impact usage. Therefore, the low case assumes higher

prices while the high case assumes lower prices.

Adjusting these assumptions leads to difThrent customer torecasts which in turn results in

difThrent energy forecasts. The results are shown in Table 3—22 and Figures 3-7, 3-8, and 3-9 for

the tollowing cases:

Low Case — Pessimistic economic assumptions with mild weather causing lower loads

Base Case — Most probable economics assumptions with normal weather (Base Case pre I)SM)

I 1i&h Case — Optimistic economic assumptions with severe weather causing higher loads.
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lable 3-22
Scenarios

Peak Demands and Total Requirenients
Pre-1)SM

Impacts due to interruptible contracts have been subtracted.

Total Winter Total Summer
Peak Demand Peak Demand Total Requirements

(MW) (MW) (MWh)

Season Year Year Low Case High Case

2014-2015 3127 3,254 3,318 2015 2,350 2,400 2,444 2015 13,151,597 13,368,393 13,659,065

2015-2016 3,146 3,294 3,387 2016 2,364 2,440 2,507 2016 13,201,297 13,563,866 13971,740

2016-2017 3,170 3,323 3,443 2017 2,369 2,484 2,575 2017 13,196,430 13,781,894 14,303,995

2017-2018 3,157 3,354 3,506 2018 2,376 2,527 2,641 2018 13,205,184 13,974,738 14,628,946

2018-2019 3150 3,382 3,565 2019 2,387 2,566 2,703 2019 13,234,562 14,147,514 14,929,298

2019-2020 3,150 3,418 3,627 2020 2,410 2,612 2,778 2020 13,363,207 14,436,649 15,334,499

2020-2021 3,142 3,445 3,682 2021 2,418 2,651 2,837 2021 13,407,741 14,633,457 15,654,837

2021-2022 3,130 3,470 3,738 2022 2,426 2,691 2,901 2022 13,456,119 14,842,021 16,000,969

2022-2023 3,146 3,498 3,800 2023 2,438 2,728 2,964 2023 13,526,293 15,043,007 16,350,037

2023-2024 3,151 3,534 3,869 2024 2,442 2,773 3,036 2024 13,556,076 15,290,328 16,743,525

2024-2025 3,166 3,566 3,933 2025 2,454 2,813 3,103 2025 13,630,755 15,514,584 17,116,385

2025-2026 3,161 3,607 4,009 2026 2,450 2,866 3,184 2026 13,622,873 15,807,528 17,568,379

2026-2027 3,175 3,644 4,084 2027 2,461 2,904 3,252 2027 13,687,464 16,013,662 17,943,843

2027-2028 3,183 3,685 4,165 2028 2,467 2,947 3,326 2028 13,726,483 16,241,455 18,349,186

2028-2029 3,188 3,724 4,246 2029 2,471 2,986 3,399 2029 13,757,899 16,454,469 18,752,071
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figure 3-7
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Figure 3-8
Total Winter Peak Scenario
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Figure 3-9
Total Summer Peak Scenario_____ -
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3.7 Load Research and Research and l)cveloprnent Activities

3.7.1 Load Research

As previously stated, EKPC conducts an appliance saturation survey every two to three years.

In addition. EKPC has a load research program which consists of over 55() meters oti residential,

commercial and industrial customers. EKPC and its member systems work together to collect

load research data that are needed for various analyses at the tetail level, such as the design of

marketing programs. Load research data are used in end-usc forecasting methodologies to

project energy sales and demand and also provides information fbr demand estimates fbr cost of

service studies and/or rate cases for EKP(’ and the member systems. Standard estimates and

statistics are developed for each month ol a study including:

- Class Demand at System Peak I lour

- Class I)emand at Class Peak hour

- hourly Class I)emands on System Peak l)av

- hourly (‘lass I)emands on Class Peak I)av

- Coincidence and 1.oad Factors

- Class Energy Use

- Class Non-Coincident Peak i)emands

- Class Time-Of-Use statistics.

The most traditional method for obtaining load data is metering, usually with a time-of-use or

load profile recording meter. To he useful statistically, however, a sample olsuifficient size must

be metered from member systems’ population base. The advantage of metering is that it

provides results explicitly for a particular service area or rate class for a given time period (peak

hour). Compared to other alternatives, this method is more expensive and generally takes a

longer time to provide meaningful data; however, its reliability is relatively high. Metered data

can also become outdated rather quickly, which is why EKPC maintains a continuous load

research project, targeted at member system rate classes. EKPC has also used metering in end

use studies such as air source heat pumps, electric thermal storage, and geothermat heating and

cooling systems.
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Load research projects have and will continue to he a part of LKPCs research efforts. Current

on—going load research projects include:

1. Residential: Includes customers that are billed in the residential class. I’hcre are 127 load

profile meters installed and collecting data.

2. aIico1nrcial & Industrial: These are nonresidential customers whose demand is less

than 50 kW. There are 45 load profile meters installed and collecting data.

3. Medium Commercial & Industrial: Includes customers whose peak demands are between 50

and 350 kW. There are 61 load profile meters installed and collecting data.

4. Large Power: Customers whose peak demands are greater than 350 kW. There are 317

meters installed.

Although not fbmally approved, the following projects have been proposed for implementation

in 2015.

1. Complete apiyjs to issue reports for internal use of class studies and large power: EKPC

plans to compile the historical data looking at growth rates. The reports will include data

through 2014.

2. Borrowed data: EKPC will continue to monitor and evaluate the transferability of load data

from other utilities.

3.7.2 Research and Development

In addition to Load Research. EKPC undertakes research projects as appropriate. EKPC has

implemented two (2) small DSM research projects to quantify potential benefits and costs.

EKPC implemented an existing manufactured home improvement research project. The

goal of the project is to quantify the annual kWh and KW savings for improvements to

typical post 1976 manufactured homes and compare those savings to the implementation

costs. Improvements were performed on 22 manufactured homes served by a member

system having typical energy usage patterns. Improvements included the removal of

existing insulation beneath the home floor, installation of open-cell spray foam insulation

to the floor, and the installation of a vapor barrier on exposed ground. In addition to

providing a permanent R-19 value insulation to the home floor, the spray foam also
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improves home air leakage by sealing the Iloor leaks and sealing the duct s stem air

leaks. On an average, home air leakage wa improved by more than 20%. IKP(’ is

working with the member system to quantiR the average reduction in kWh usage for the

hotnes. t l5a2,C data ill he analyzed after sufficient kWh usage data is captured during

the heating and cooling seasons.

EKP(’ partnered with one member system to test Grid—Interactive Electric Thermal

Storage (GETS). The (jETS system was installed on If) electric water heaters and it)

room electric thermal storage (ETS) heaters. The GETS system controls when energy is

utilized to heat either the water or the El’S bricks based on a signal from PJM. The

signal 1mm PJM is the same signal received by typical power plant generating units

instructint them to increase or decrease electric output to match the load demands of the

system. ‘[‘his signal is provided by P.JM every four (4) seconds. PJM has a (lET S water

heater installed in the lobby of their corporate office and is very supportive of this

technology concept. EKPC and other power producers in the PJM footprint receive

financial compensation from IJM for providing load-following services regardless if the

product providing the service is a large generating unit or a basic water heater.

Ihroughout 2015. EKP(. will evaluate the performance of the GETS system including all

benefits and costs.

78



m 0 z & 0



SECTION 10

EXIST’ING AND COMMITTED CAPACITY R[5011R(’ES SUMMARY

4.1 Existing EKP(’ Cenerating Facilities

EKPC cuiTentlv owns and Operat.es 2.671 MW of stimmer capacity. ihis capacity is located at 9

separate sites tvith a total of 35 generating units. Fuel sources include coal, natural gas and

landfill gas.

Coal Fired Units

Dale Station

The first plant built by LKPC was the William C. I)ale Static)fl located in Ford, Kentucky. which

is on the Kentucky’ River in (‘lark County. All tour units at l)ale Station are pulverized coal

fired units. The first two units have a rated capacity of 23 MW each and began commercial

operation on I)ecember 1, 1954. EKPC idled these two units. The third unit is capable of

producing 74 MW and began operation on October 1. 1957. The fourth unit is also rated at 75

MW and began operation on August 9. 1960. Units 3 and 4 are anticipated to he idled on April

16, 2016.

C ooper Station

The second plant EKP(’ built was the John Sherman Cooper Station located near Somerset on

Lake (‘timberland. ‘l’he station has one 116 MW unit that became operational on February 9,

1965. and one 225 MW unit that began operating commercially on October 28. 1969. Both units

are pulverized coal units. A pollution control system was added to the Cooper 2 unit and began

commercial operation in summer 2012. A duct reroute project is currently underway which will

route the flue gas from unit one into the pollution control s stem as well. l’his project will he

complete and in commercial operation before April 2016.

.Sputtoek Station

The most recent coal fired plant constructed by FK1C is the I high L. Spurlock Station situated

near Maysville, Kentucky on the Ohio River. The station consists of four units. The first one is
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a 300 MW unit that began commercial operation on September 1. 1Q77. Unit 2 is a 51 t) MW

unit that began operating on March 2. 1981 . Both ot these units are conventional pulverized coal

Units with FGI) technology.

On March 1, 2005, Unit 3 became operational. It is a 268 MW unit. The fourth unit became

operational on April 1, 20t)9. It is a 268 MW unit. Both units 3 and 4 are fluidized bed boiler

technology.

Peaking C opacity

EKPC has three ABB G’I’ I 1N2 combustion turbines, four General Electric Co. 7EA combustion

turbines, and two General Electric Co. LMS 100 combustion turbines located at the J. K. Smith

plant site in eastern Clark County near the Kentucky River. The ABB turbines, which went

commercial in 1999, have a summer rating of 110 MW each and a winter rating of 142 MW

each. ‘fwo of the GE turbines went commercial in 2t)0l and two in 2t)05. Each has a summer

rating of 73 MW and a winter rating of 100 MW. The two LMS 100 turbines became

operational in 2010. Each has a summer rating of 76 MW and a winter rating of 101 MW.

Landfill Gas

EKPC owns and operates 14.4 MW of landfill gas capacity generated at 5 sites throughout

Kentttcky.

Steam Load

On february 15, 2012, International Paper acquired Temple-Inland, the parent company of

Inland Container Corporation. ‘I’he International Paper Corporation is a corrugated paper

recycling ficilitv adjacent to EKPC’s Spurlock Station. The facility has an expected peak

electrical load of approximately 24 MW and an equivalent of 29 MW in steam. The steam is

supplied from Spurlock Unit 2 on a normal basis hut can also be supplied from Spurlock Unit I

when needed. On average, International Paper operates 99.1 percent of the time and Spurlock 2

operates at an average of 510 MW.
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807 KAR :08 Section 8.(3)(b)(l-l I) A list of all existing and planned electric generating
facilities which the utilit plans to have in service in the base year or during any of the fifteen
(15) years of the forecast period, including for each facility: (1) Plant name; (2) Unit
number(s); (3) Existing or proposed Location; (4) Status (existing, planned, tinder
construction, etc.); (5) Actual or projected commercial operation (late; (6) Type of facility;
(7) Net dependable capability, summer and winter; (8) Entitlement if jointly owned or unit
purchase; (9) Primary and secondary fuel types, by unit; (10) Fuel storage capacity; (11)
Scheduled upgrades, deratings, and retirement dates.

Table 8.(3)(b(l-1 1)-I
Generating Plant 1)ata

I)ale Station
Unit I Unit 2 Unit 3 Unit 4

Location Ford. KY Ford, KY Ford. KY Ford. KY
Status t’xistin Fxisting Existing Existing
Commercial Operation Dec. 1, 1954 1)ec. 1, 1954 oct 1, 1957 Aug 9, 1960
I’ype Steam Steam Steam Steam
Net 1)ependable Capability 23 MW 23 MW 74 MW 75 MW
Entitlement (%) lOt) 100 lOt) 100
Primary Fuel Type Coal Coal Coal Coal
Secondary Fuel Type None None None None
Fuel Storage (tons) 70,000 for 70.000 lor 70,000 for 70,000 for

Plant Site Plant Site Plant Site Plant Site
Scheduled Upgrades, None None None None

I)eratings.
Retirement/Inactive Dates 4/15/2015 4/15/2015 4/15/2016 4/15/2016
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Table 8.(3)(b)(1-1 1)-2

Cooper Station Spurlock Station
Unit 1 Unit 2 Unit 1 Unit 2 Gilbert Unit 4

Location Somerset. Somerset. Maysville. Maysville, Maysville, Maysville.
KY KY KY KY KY KY

Status Existing Existing Existing Existing Existing Existing
Commercial Feb. 9, Oct. 28, Sept. 1, Mar. 2, March 1, April 1,
Operation 1965 1969 1977 1981 2005 2t)09
Type Steam Steam Steam Steam Steam Steam
Net Dependable

116MW 225 MW 300 MW 510 MW 268 MW 268 MWCapability

Entitlement (%) 100 100 100 100 100 100
Primary Fuel Type Coal Coal Coal Coal Coal Coal
Secondary Fuel

None 1’one None None None NoneI ype
Fuel Storage 250,000 250,000

105,000 175,000 105,000 105.000(Tons) for for
Plant Site Plant Site

Scheduled
Upgrades,
Deratings,

Retirement/Inactive
Dates
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Table 8.(3)(b)(1 -11 )-3
Generating Plant I)ata

Smith Combustion Turbines
Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6 Unit 7

Location Trapp, Trapp, Trapp, Trapp, Trapp, Trapp, Trapp,
KY KY KY KY KY KY KY

Status Existing Existing Existing Existing Existing Existing Existing
Commercial

3/1/99 1/1/99 4/1/99 1 1I10/f)1 11/10/01 1/12/05 1/12/05Operation
Type Gas Gas (las Gas Gas Gas Gas
Net l)ependahle

lit) MW 110 MW lit) MW 73 MW 73 MW 73 MW 73 MW(apahility
Fntitlement(%) 100 100 100 100 100 100 100
Primary Fuel Type Natural Natural Natural Natural Natural Natural Natural

Gas Gas Gas Gas (las Gas Gas
Secondary luel

fuel Oil Fuel Oil Fuel oil Fuel Oil Fuel 0)11 Fuel Oil Fuel OilI ype
Fuel Storage 4 4 4 4 4 4 4
(Gallons) million million million million million million million

total total total total total total total
Scheduled

None None None None None None NoneUpgrades,
Deratings,

Retirement/Inactive
Dates

* Summer Rating
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Table 8.(3)(b)(1-1 1)-4

Generating Plant Data

Smith Combustion Turbines
Unit 9 Unit 10

Location Irapp. KY ‘I’rapp. KY
Status Committed Committed
Commercial
Operation 2009 2t)09
Type Gas Gas
Net I)ependahle
Capability * 76 MW 76 MW
Entitlement (%) 100 100
Primary Fuel Type Natural Gas Natural Gas
Secondary Fuel
Type N/A N/A
Fuel Storage
(Gallons) N/A N/A
Scheduled Upgrades, N/A N/A

Deratings,
Retirement/Inactive
Dates

* Summer Rating
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Table 8.(3)(b)(l—1 1 )—5

Generating Plant Data

Bavarian Green Laurel Laurel Ilardin Pendleton Mason Co.
Valle Ridge Ridge Co. Co.

#1-4 #5
I ‘ocation Boone. Greenup Lily. . Hardin Pendleton

KY Co., KY KY
1 kY

Co.. KY Co., KY
Mason ( o, kY

Status . . . . . Not .Existing Lxistme Extstinn . Existing Existinu I)ecommissioned
Permitted

Commercial
9/22/03 9/9/03 9/15/03 2/1 /t)6 I / 15/06 1/07 11/09

Operation
Type Gas Gas Gas Gas Gas Gas Gas
Net I)ependable

3.2 MW 2.4 MW 3.2 MW 2.4 MW 3.2 MW
C apahility
Entitlement (°,‘) lOt) 100 100 100 100 1 t)0 100
Primary Fuel 1’ype Methane Methane Methane Methane Methane Methane Methane
Secondary Fuel

None None None None None None Nonelype
Fuel Storage N/A N/A N/A N/A N/A N/A N/A
Scheduled

None None None None None None None
Upgrades,

I)eratinis. 1)ecornrnissioned
Retirement/Inactive in February 2015
I)ates
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SECTION 5.()

I)EMAND SIDE MANAGEMENT

5.1 Introduction

807 KAR 5:058 Section 8(2)(b) The utility shall describe and discuss all options considered
for inclusion in the plan including: (b) Conservation anti load management or other demand—
side programs not already in place.

East Kentucky Power Cooperative (EKPC) selects Demand-Side Management (DSM) programs

to offer on the basis of meeting customer needs and resource planning objectives in a cost-

effective manner. EKPC analyzes I)SM measures and programs using both qualitative and

cluantitative criteria. These criteria include customer acceptance, measure applicability, savings

potential, and cost-effectiveness. The cost-effectiveness of I)SM resources is analyzed in a

rigorous fashion using standard (California) tests for cost-effectiveness.

This IRP evaluates the costs and benefits of both existing and new DSM programs to be

implemented by EKPC in partnership with its Member Systems.

These efforts are to comply with:

“Each electric utility shall integrate energy efficiency resources into its plan and shall
adopt policies establishing cost-effective energy efficiency resources with equal priority
as other resource options. In each integrated resource plan, certificate case, and rate case,
the subject electric utility shall fully explain its consideration of cost-effective energy
efficiency resources as defined in the Commission’s IRP regulation (807 KAR 5058).” —

In the Matter o/Constderation ofthe New federal Standards ofthe Energy Independence

and Sectirity Act of 2007, Rehearing Order, Case No. 2008-00408, p.10 (Ky. P.S.C. July
24, 2012).

I

5.2 DSM Planning Process

For the 2015 IRP, EKPC has enhanced its DSM planning capabilities by undertaking a

comprehensive study of energy efficiency (EE) savings potential.
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For the EE potential study, GI)S conducted a cost—effectiveness screening of a comprehensive set

of measures using the lotal Resource Cost test from the Calift)rnia standard. This resulted in a

greater number of l)SM measures receiving cost—benefit anal sis and a comprehensive

evaluation of DSM measures for this IRP.

EKPC evaluated 2t)7 l)SM measures for the 201 5 Inteutrated Resource Plan. These include 54

residential energy efficiency measures, 82 commercial eihciency measures, and 66 industrial

measures, plus demand response programs.

For more details on the energy efficiency measures and the results of the economic screening of

those measures. please see the GI)S Energy Efficiency Potential report (included as Exhibit

I)SM- 1 in the I)SM lechnical Appendix). All five of the demand response programs are

included as resources in this plan. Those five demand response programs include the following:

I)irect Load Control (I)LC) of AC&W1I for residential. I)LC for Commercial Central AC, Large

Interruptible. Other 1 nterruptible and C&1 I)emand Response.

Individual energy efficiency measures were then bundled together according to program

categories, both existing and new. EKPC then prepared cost and participation estimates for all

of the I)SM programs, and conducted a final cost—effectiveness analysis for each DSM program

using the I)SMore software tool.

for three programs, cost-effectiveness analysis was done for individual measures in that program

as well: I)irect Load Control of Air Conditioners and Water flcaters (2 measures), ENERGY

STARE Appliances (7 measures), and Commercial & Industrial Equipment Rebate (5 measures).

All of the programs were shown to he cost-effective using the TRC test.

All programs that were implemented in 2014, plus any additional programs in the tariff approval

process, are considered “Existing” for the purposes of this IRP. New” programs target measures

with significant potential that are not included in Existing programs.

For this 2015 IRP. FKPC’ has fine-tuned its I)SM modeling projects to narrotv the gap between

its theoretical and actual peak demand and energy savings. In order to close this gap, EKPC has
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established a ramp-up period of six years (2015-2020) during which time it plans to steadily

increase its investment in I)SM resources SC) that FKPC attain its goal of 1% of annual retail

savings by the year 2020.

The I)SM portfolio for the 2015 IRP includes fourteen (14) Existing programs. and eleven (11)

New programs.
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