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CAUSE NO. 45052

MOTION REQUESTING ADMINISTRATIVE NOTICE

Southern Indiana Gas & Electric Company d/b/a Vectren South Delivery of Indiana, Inc.

(“Vectren South”) respectfully requests the Indiana Utility Regulatory Commission (“IlURC") to

take administrative notice of the following:
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T MSFR 11b2 from Cause No. 43839, Vectren South's most recent electric rate
case where depreciation rates were established, which is discussed by Mr. Swiz in Petitioner's
Ex. 13-R.

2. 2018 Draft Statewide Analysis of Future Resource Requirements for Electricity.

This document is discussed by Mr. Chapman in Petitioner’s Exhibit 1-R.

Respectfully submitted,

Rob’ert E. HemQ(Atty No. 14264- 49)

P. Jason Stephenson (Atty. No. 21839 49)

VECTREN CORPORATION
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Telephone: (812) 491-4203

Facsimile: (812) 491-4238

Email: rheidorn@vectren.com
istephenson@vectren.com

Nicholas K. Kile (Atty No. 15203-53)

Hillary J. Close, (Atty No. 25104-49)

Lauren M. Box (Atty No. 32521-49)

Barnes & Thornburg LLP

11 South Meridian Street

Indianapolis, Indiana 46204

Kile Telephone: (317) 231-7768

Close Telephone: (317) 231-7785

Box Telephone: (317) 231-7289

Facsimile: (317) 231-7433

Email: nicholas.kile@btlaw.com
hillary.close@btlaw.com
lauren.box@btlaw.com

Attorneys for Southern Indiana Gas and Electric
Company d/b/a Vectren South Delivery of Indiana,
Inc.
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Minimum Standard Filing Requirements
{MSFR’s)
Vectren South—Electric Tariff
Twelve Months Ended June 30, 2009

Section: 11b
Par: 2
Sub:

Description: If a utilicy is seeking a chamge im its depreciation accrual rates,
the utility shall also submit the following information (B) A copy of any
dismantlement or demolition studies performed by or for the utility, the results
of which are incorporated into the requested change im depreciation accrual
rates.

Response: With respect 1 the demeolition study performed for this case, Vectren South-
Electric is not requesting a change in its depreciation accrual rates. As Ordered in Cause
No. 43111, Vectren-South Electric performed a demolition study for its generation units.
Please see the attached document for a copy of the demolition study report.

MSFR 11-B-2 PAGE 1 OF42
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Vectren

Demolition Study Report

Black & Veatch
B&V Project 165709
November 2009

BLACK & VEATCH

Building 2 world of difference’

MSFR 11-B-2 PAGE20F 42
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Vectren Executive Summary

Executive Summary

Vectren contracted with Black & Veatch to conduct a demolition study of
portions of its fossit fuel fleet. This study provides cost estimates for the demolition of
the following Vectren coal fired generating facilities and gas fired, simple cycle
combustion turbine facilities:

. A.B. Brown Station.

. F.B. Culley Station.

® Warrick Station.

. A B. Brown Peakers.

. Broadway Avenue Generating Station Peakers.
. Northeast Generating Station Peakers.

The demolition scope of each representative unit was developed on the basis of a
site visit and the following criteria:

. The dismantling and disposal of all structures, equipment, and stacks at

the site and the restoration of the site to a usable condition.

. Careful consideration in the removal and disposal of hazardous waste.

. No immediate replacement of generating capacity a these sites.

The closure of the ash disposal ponds is in compliance with the Indiana
Department of Environmental Management (IDEM) for Type III Waste Site Regulation
329 TAC 10-37.

Asbestos abatement is typically a major consideration in the demolition of any
fossil fuel power plant built prior to the 1970s. However, guidance from Vectren
indicated that there is no asbestos # the AB. Brown Station (the units’ commercial
operation dates are 1979 and 1986, respectively); F.B. Culley Unit 1 is currently having
its asbestos remediated. I was stated that the remaining two units had very little
asbestos; however, the age of Unit 2 indicates that the unit’s insulation should be
asbestos. The asbestos surveys that Warrick Unit 4 provided were primarily of pipes,
with no surveys of the boiler and related ductwork. The cost of asbestos removal was
included in this study and was based on pipe and boiler asbestos removal.

Black & Veatch analyzed the various additions to each fossil fuel plant to
determine whether there were any significant physical changes from their initial
commercial operation configuration that would affect the demolition costs. The flue gas
desulfurization (FGD) system, as well as the selective catalytic reduction (SCR) and
fabric filter systems added to the three coal fired stations, added to the complexity
concerns of dismantling the plants.

165709 — Draft November 19, 2009 ES-1 Black & Veatch
MSFR 11-B-2 PAGE 50F 42
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Vectren Executive Summary

The demolition method considered in this study would be fo drop any structure to
the ground as early in the dismantling sequence as possible. The structure and equipment
could then be accessed with hydraulic excavators equipped with shears and cutters. This
equipment would size the material for removal via trailers to the scrap disposal site. Any
item that could not be sheared would be cut by torch.

A schedule was developed for the demolition of the various generating facilities.
Key milestones were that asbestos abatement would occur prior to the physical removal
of the structures and any free-standing stacks would be imploded after the main boiler
and turbine structure had been removed. Site backfill and restoration would occur after
the removal of the demolition material.

The estimates were prepared assuming that there would be two primary
contractors: one would be responsible for performing asbestos removal and demolition
and the other would be responsible for site restoration. The activities of these contractors
would be managed by Veciren personnel.

No credit has been provided for the value of the demolition material o offset the
cost of demolition. The uncertainty of the future value of ferrous and non ferrous scrap
introduces an element that will not trend upwards similar o the actual cost of demolition.
Copper experienced major increases in 2004, with a collapse in 2009. With the downturn
in the economy, the market for scrap metal ©o be used in finished products is generally
down; this is a worldwide market that is influenced by many suppliers and producers.
The current volatility of the value of scrap metal is illustrated on the chart developed by
IHS Global Insight’s commodity pricing (Figure ES-1). With the current salvage value
uncertainties, a present-day price discount would not translate to future discounts.

TTTTHTHE AT
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Figure ES-1
Scrap Prices
(No. 1 Heavy Metal US Market, dollars/long ton)

165709 - Draft November 19, 2009 ES-2 Black & Veatch
MSFR 11-B-2 PAGEBOF42
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Vectren Executive Summary

MSFR 11-B-2

The market for nonfarrous materials (mainly copper) also experienced an increase
in value in 2008, with a rapid dropoffin pricing in 2009. Refer to Figure ES-2.

COMEX Copper Spot 10 Years. 3B .
5.00
4.00 1

Figure ES-2
Nonferrous Material Prices
(Copper ranges from $0.60/1b t $1.0/lb for 8 years; rises in 2004,
peaks, and then collapses in 2009.)

The 2009 costs for the demolition are presented in Table ES-1. Unit sizes were
based on net demonstrated (megawatt [MW]) summer capabilities.

165709 — Draft November 19, 2009 ES-3 Black & Veatch

Notice No. 1
Page 7 of 42
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Vectren Executive Summary
Table ES-1
Demolition Costs (in 2009%)
Demolition Costs,
Plant No. of Units Size, MW Fuel Type $1,000
AB. Brown Station 2 500 Coal 34,600
FB. Culley Station 30 360 Coal 23,500
Warrick Unit 49 1 150 Coal 13,300
AB. Brown Peakers 2 160 Gas 1,581
Broadway Ave. Generating 2 115 Gas 1,237
Northeast Peakers 2 20 Gas 569
Notes:
Unit 1 retired in 2006.
@50 percent ownership of steam turbine, boiler, scrubber, and stack with Alcoa.
165709 — November 19, 2009 ES4 Black & Veatch

MSFR 11-B-2
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General Demolition Quallfications

1.1

1.0 General Demolition Qualifications

Pricing Basis

The following considerations were nsed as the basis for pricing:

1.
2.

=~

oo

All costs are in September 2009 dollars.
The estimated labor cost was based on a demolition contractor working a
straight 40 hour workweek, paying union wage rates as well as per diem
for its personnel. Man-hours used in the estimate were based on the
removal of material as scrap.
Explosive demolition would be used on free-standing stacks.
Steel and concrete material would be recycled to minimize the amount to
be landfilled.
The total dismantling a a plant site would occur after the last uni was
removed from service, with the exception of Warrick Unit 4 and the gas
turbines at the A.B. Brown Station. Black & Veatch has assumed that
Alcoa would continue operating Units 1 through 3 & Warrick.
No performance bond would be required of the demolition and site
restoration contractors.
Station insurance costs and taxes were not included.
Equipment rental pricing was taken from Equdpment W atch.
A contingency allowance was inclnded in the estimate. Contingency is
defined as the specific provision or allowance for unforeseeable elements
of cost within the defined project scope where previous experience, related
estimates, and actual costs have shown that, statistically, unforeseeable
events which increase costs are likely to occur. Thus, contingency is an
amount added to an estimate that is expected fo be spent as an allowance
for uncertainty that has a historical precedent. Refer to the following:

a Items Excluded from Contingency—New licensing, environmental,
or safety requirements; excessive changes in the labor market.

b Items of Uncertainty Included in Contingency--Estimate errors or
omtissions: Take-off variations, oversight, judgment, allowance
errors, labor productivity; crew makeup, and source of labor
workloading; unknown site conditions; errors in factoring or

ratioing assumptions; unforeseen construction.

165709 — Draft November 19, 2009 11 Black & Veatch
PAGE 90F 42

MSFR 11-B-2

Notice No. 1
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Vectren

Cause No. 45052

Admi ni strative Notice No.
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Page 10 of 42

General Demolition Qualifications

1.2

Estimate Scope
The general scope of work included in the cost estimates is as follows:

1.

10,

11,

12.

All structures in the substation will remain. The terminal point will be the
take-off structure at the generator step-up transformer. Plant structures o
be demolished include the following: boiler buildings, turbine buildings,
screen house, pump house, coal handling facilities, FGD scrubber,
machine shop, maintenance buildings, warehouses, miscellaneous
buildings, and water intake and discharge forebays. Basement walls a
F.B. Culley will be demolished to 36 inches below the existing grade.

All equipment and materials onsite are considered to have reached the end
of their useful life. They will be cut, removed, and sold for scrap.

Any asbestos material from the boiler, gas ducts, and piping will be
specially handled, packaged, and removed to an approved disposal site. In
addition, any siding considered t© be Galbestos will be specially handled,
packaged, and removed to an approved disposal site.

Structural steel, oil, chemicals, equipment, piping, valves, motors,
electrical conduit and wire, transformers, remforcing steel protruding from
concrete rubble, organic materials, and aluminum and other metals will be
removed from the site.

Circulating water intake and discharge openings will have sheet pile
installed along the existing sheet pile bulkhead.

Any liquids in holding pends will be discharged to the National Pollutant
Discharge Elimination System (NPDES)-permitted outfall prior to the
termination of the permit. Wastewater residuals will be removed and
disposed of in accordance with pertinent environmental regulations by the
plant operating personnel,

Any liquids in ash ponds will be discharged to the NPDES-permitted
outfall prior to the termination of the permit,

Landscaping will be limited to the sife grading and seeding necessary for
site drainage and erosion control.

The plant site will be cleared of any underground obstacles (foundations,
pipelines, duct bank) for 3 t 4 feet below the ground surface.

Coal bunkers and ash siles will be empty prior © the start of dismantling
by plant personnel,

Chemical, cil, and water storage tanks will be empty prior to the dart of
dismantling,

Rubble {concrete and bricks) a the F.B. Culley Station will be disposed of
onsite,

165709- Oraft November 19, 2009 12 Black & Veatch

MSFR 11-B-2
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General Demolition Qualifications

Notice No. 1
Page 11 of 42

1.3

1.

14.

15.

16.
17.

18.

19.

20.

21.

The coal storage area will be covered with 6 inches of topsoil, then seeded
and mulched after the removal of 3 feet of surface below the coal pile, and
the coal pile area will be backfilled with 3 feet of compacted soil.

The nonhazardous material waste disposal site will b2 located within a
reasonable drive time from the site. This site will accept the disposal of
construction materials such as drywall, wood, restroom fixtures, ceiling
tiles, interior office finishes, asphalt pavement, and other miscellaneous
building materials. The disposal costs will include transportation and
dumping fees for nonhazardous materials.

The estimates assume that all structural steel, miscellaneous building steel,
decking grating, piping, and equipment will be removed to dropoff
containers or o a barge, as provided and removed by the demolition
company. The estimates assume that there will be no charge for the
dropoff containers or for transportation offsite and that the recycling
company will assume all responsibility for the safe removal/disposal of
lead paint and steel processing.

Borrow fill material far the plant backfill will be hauled offsite.

Potential resale values for the equipment were not included in the
estimates.

Intake and discharge structures will be removed.

Disturbed areas of the plant site (including roads) will be covered with
2 feet of compacted soil and a minimum of 6 inches of topsoil, sloped to
prevent ponding, seeded, and mulched.

Drainage will occur by sheet flow across the site into several drainage
ditches. Once final grading is completed, erosion control will be placed to
prevent erosion and displacement of the final grading soils.

All fencing on the property lines will remain.

Exclusions from Estimates
The following was excluded from the estimates:

1. Escalation beyond September 2009 an material and Iabor costs.

2 Restoration of the site to its original contour (before installation of the
original structures).

3 Cost of removing mobile equipment and machinery. Mobile equipment
and machinery an2 assumed to be transported to other company plants or
sold for the cost of removal

4. Cost of groundwater monitoring around retired ash fields.

165709— Draft November 19, 2009 13 Black & Veatch
MSFR 11-B-2

PAGE 11 OF 42



Vectren

Cause No. 45052
Adm nistrative Notice No. 1

General Demolition Qualifications

W N

11.

Remediation/removal of PCBs (polychlorinated biphenyls); this was not
included because discussions with plant personnel revealed that all PCBs
had been removed.

No remediation or removal of contaminated spills or significant plumes.
The removal and remediation of underground tanks,

Vectren personnel costs and any corporate overhead charges.

Disposition of surplus bulk chemicals; flushing and cleaning of inactive
storage tanks and gas storage containers.

Any future federal engineering, procurement, and construction (EPC)
regulations for coal ash landfills.

The rerouting or modifying of pipes or mechanical o electrical
equipment.

165709- Draft November 19, 2009 14 Black & Veatch
PAGE 120F 42

MSFR 11-B-2
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Vectren Plant Demolition

2.0 Plant Demolition

2.1 A.B. Brown Station General Description

The A.B. Brown Station, which began commercial operation in 1979, is located
on a 1,200 acre site along the Ohio River near the city of Evansville, Indiana (Figures 2-1
and 2-2). It is a two-unit, 250 MW coal fired plant with Babcock & Wilcox (B& W)
outdoor boilers, dual-alkali FGD units, and SCR units (added in 2005).

Figure 2-1
Aerial View of A.B. Brown Station

165709 — Draft November 19, 2009 241 Black & Veatch
MSFR 11-B-2 PAGE 130QF 42
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Vectren Plant Demolition

Figure 2-2
Boundary Limits of A.B Brown Station

The AB. Brown Station is considered a baseload capacity plant. From 2002
through 2008, the capacity factor for the A.B. Brown Station averaged 73 percent.

165709~ Draft November 19, 2009 22 Black & Veatch
MSFR 11-B-2 PAGE 140F 42
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Vectren Plant Demolition

2.1.1 Asbestos Removal
There is no asbestos to be abated at this plant.

21.2 Scope Issues

In addition to the qualifications identified in Section 1.0, the following issues

apply to the A.B. Brown Station:

1. The blowdown basins, storm water detention basin, and FGD waste
disposal runoff basin would be drained and backfilled.

2, Coverage of the FGD waste disposal area would be similar to the ash
ponds (refer to Figure 2-3), with 2 feet of compacted clay and 6 inches of
topsoil.

3. The two 499 foot stacks would be removed.

The 68 foot high dam for the ash pond would be maintained, and the soil
would not be removed to grade.

D, The elevated earthen railroad berm would be removed to grade, with the
removed soils (it was assumed that 80 percent of the material would be
utilized) used as onsite backfill material.

6. The road and railroad track would be maintained to the new ethanol plant.

The two cooling towers would be removed.
The pipe from the Ranney well would be capped and the Ranney well
filled in

o~

Figure 2-3
A.B. Brown Ash Ponds

Tables 2-1 and 2-2 provide the demolition costs for A.B. Brown Station.
Table 2-1 is an estimate summary, while Table 2-2 presents a detailed listing.

165709 — Draft November 19, 2008 23 Black & Veatch
MSFR 11-B-2 PAGE 150F &
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Vectren Plant Demolition
Table 2-1
A.B. Brown Demolition Cost Summary
(Cost in Thousands)

Line Description Estimate, 2009%

1 Permits 40

2 Scrap Removal Labor 9,769

3 General Demolition Labor 1,266

4 Rubble Disposal 645

5 Contractor Equipment Rental 4,856

6 Imported Fill Material and Labor 3,778

7 Ash Pond 6,864

8 Topsoil Material and Labor 1,614

9 Seed and Mulch Included in Line 8
10 Guard Service 0

11 Subtotal - Qutside Direct Costs 28,832

12 Contingency 5,774

13 Rounding 6

14 Total Estimated Cost T 34,600

185709 — Draft November 19, 2009 24 Black & Veatch
MSFR 11-B-2
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Vectren Plant Demolition
Table 2-2
A.B. Brown Demolition Cost Worksheet
LABOR SUBCONTRACT
ONIT TOTAL LABOR UNIT e TOTAL
LEE UNIT oY MEHRS WS PORMES COST  ROILARS DOLLARS
1 PERMITS ALLOW [ ] 4Qu0 40,000 $40,000
2 DIEMANTLINGEEMOY ALLAEOR
Labaers MH 24 3114 4,736 $5210 $3.253.746
Opemtor s MH 12 2480 20760 §65.54 F1L950,470
Teamsters MH i e 15395 55030 LTISTS4
619970
3 GENERALIFMOLITION /CONSTR UCTION
RemoveRallmad oo she M 265 355000 343,750 5145750
Couoling Towers iwnd block Undergromd CW Pipe: EA z 200,000 F400000
Cop pipeat Ranneywel] md fifin Raomey Well EA 1 $20,000 F20000
Removai Free Standing Chirmey EA 2 £256,00 $700000
31385750
4 KUBBLE DRPOSAL
Survey of Contaminated Concrete EA 1 330,000 530,900
Remove Concrers off cite cY oy N $353,430 $535,290
Remove Contaminated Convrate EA 1 360000 350, 000
F645200
k] EQUIPMENTRENT AL
Loader with Gapple Month -] 6,045 48 8,660
HWE with ultra highdemwlition shear Month 32 B500 5,302,000
Medium H yd Exenvatorwith Brocessor Month 63 $27,300 $1,719,900
150°T Cranie: Motk b 10 5369090
Skidaeer Mo 20 625 32,500
Tractor amdtrailer Month 68 3L490 TN
WaraTruck Moot 2l 51,500 37300
W Jaft Momth 31 8,005 3248155
F4,550, 325
SUBTOTAL §13,427,435
Small Tools FI50 728
Super sion - Inclendes Field Office & Expences $1342,720
Overhead £ Profit-10%% $1,506,958
$16.5 76811
L] IMPORTED /EXFORTED FILL
Coal Pile- Removalof pilecover Y aL,542 $13.00 $533 546
Coal Pile= Uge RE. Track Embankment Material cY 4,042 1500 $205,210
Plant Area- Use RE Track Enbanlent Material Y 36,80 3500 $i82 400
Remove Railroad T rack Embankerent 1o grade Y 203000 3600 1,218,000
Serubber Wisste [N sposal Area with RR T rack Materi al Y noxe $300 5119424
Scrubber Waste Disposal Area Inpon Materisd Y 62972 $13.00 $1,133,496
N PDES Treatment Basine - Use RR. T fack Fim buakment (=g 60950 Fa0e 3349750
Grading { Hydro Seeding ACFE 12 $3400 §36,000
5777026
7 AS HEONDS - Backill, Grading, and Seed ACRE 15é $44,000 264,000
864,000
3 TOPSOIL
Pt Area Y 32111 31500 £586,.665
Gradig / HydroSeeding ACRE 12 13000 136,000
Sorulfor WasteDisposal  Area cY 11,110¢ 117.00 118,700
Grading /H yiro Seeding ACEE " $4000 35,000
Parking andRoade CY 46,582 11500 $703230
Grading / Hipdro $2:eding ACRE H 23,000 $40
N
& GUARDSER VICE Provided by Veczen MH - S3000 S0
» CONTINGENCY -20% 5,774,408
TOTALOWTSIDE DIRECTCOSTS TSI
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21.3 Resource Distribution

Table 2-3 is a resource-loaded listing of the supervision staff and equipment that
are anticipated to be required for the demolition of A.B. Brown Station, minus the
combustion turbine peaker installation.

The sequence of events would be as follows:

Phase I
. Environmental assessment consultations.
. Asbestos abatement, if required.

. Systems disconnections and capping.
. Mobilization of equipment and crews.
Phasell
. Dismantling of peripheral structures from main power block.
. Dismantling of main power structures.
. Sorting of material concurring with dismantling,
. Removal of below grade concrete.
. Salvage ofrebar from concrete.
Phase II1
. General cleanup of site to its natural setting.
. Demobilization of equipment and crews.
. Final environmental testing and monitoring.
165709~ Draft November 19, 2009 26 Black & Veatch
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Table 2-3
Resource-Loaded Listing of Supervision Staff and Equipment for
A.B. Brown Station

Frojeci Name: Veciren Decommiasioning Study
Project/Proposal No.: 16676b.0208
Client: Yectren
Lot st on: AR Brven

Slartdemeiin B ik ks
g e -

Cht Finkd Statf |Ix]p J!F[KE&lMIJIlI&
Pasitian 1 1 1f2[sla]s]e

Vew 3 ¥
[sTo[wloliTelmialmlslafa[siol&]D Jirlnla:;nlllai
A NN D) T R R R T B BT D TR E EN Y ] ED S BN e EDED

'II]IE%

Picjacd Elidianager
e

(NN
§|a|§a|2|§

g0 Hyd: Excavator withchear =

Hid Excavalor wah pn serisce 1]
| ]
Trak 21
Crane 2
Aar Ut E]
Trackd a pdtrales .

TolaE gupael sd
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22 F.B. Culley Station General Description

The F.B. Culley Station, which began commercial operation in 1955, is located
along the Ohio River near the city of Newburgh, Indiana. The station consists of three
units: Unit 1 — 42 MW (retired), Unit 2 — 90 MW, and Unit 3 — 270 MW. I is a coal
fired plant that utilizes B&W outdoor boilers, with FGD units foar Units 2 and 3 and an
SCR unk (added in 2003) and fabric filter (added in 2006) for Unit 3. Refer ®
Figure 2-4.

The F.B. Culley Station is considered a baseload capacity plant. From 2002
through 2008, the capacity factor for the F.B. Culley Station averaged 73.3 percent.

165709 Draft November 19, 2009 28 Black & Veatch
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Figare 24
F.B. Culley Station

2.21 Asbestos Removal

There is minimal asbestos in this plant. Unit 1 asbestos is currently being abated,
and the other two units reporiedly have a small amount of asbestos, even though Untt 2 is
of the age that the insulation on piping and boiler components would be asbestos. The
coal handling conveyors for Units 1 and 2 are enclosed in transite siding, which is an
asbestos material.

2,22 Scope Issues
In addition to the qualifications identified in Section 1.0, the following issues
apply fo the F.B. Culley Station (vefer to Figures 2-5 and 2-6):
One 499 foot stack would be removed.
The two metal stacks on the roof would be removed.
Five barge cells in the Ohio River would be removed.
The circulating water forebay structures on the Ohio River would be
removed.

C i

165709~ Draft November 19, 2009 29 Black & Veatch
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Figure 2-5
F.B. Culley Coal Pile and Ash Pond

165709- Draft November 19, 2009 2-10 Black & Veatch
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Figure 2-6

-

Circulating Water Inlet Forebay Structure and Barge Cells
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Plant Demolition

Tables 2-4 and 2-5 provide the demolition costs for F.B. Culley Station. Table 2-
4 is an estimate summary, while Table 2-5 presents a detailed listing,

Table 2-4
F.B. Culley Demolition Cost Summary
(Cost in Thousands)
Line Description Estimate, 2009%
o Permits 40
2 Asbestos Remediation 374
3 Scrap Removal Labor 10,110
4 General Demolition Labor 1,736
5 Rubble Disposal 847
6 Contractor Equipment Rental 5,308
7] Imported Fill Material and Labor 780
8 Topsoil Material and Labor 342
9 Seed and Mulch Included in Line 8§
10 Guard Service 0
11 Subtotal - Outside Direct Costs 19,537
12 Contingency 3,915
13 Rounding 48
14 Total Estimated Cost 23,500
. gﬁ?glzs — Draft November 19, 2009 2.12 Black 8|=" ré.agtzTOF42
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Table 2-5
F.B. Culley Demolition Cost Worksheet
LABOR SURCONTRACT
UMT  TOTAL  LABGR UNT 3UB TOTAL
LINE DESCRETION UNIT  QTY MRS LUNITS DOLLARS QST DOLLARS  DOLLARS
i PEEMITS ALLOW ] 40000 40000 £40,000
2 ASBESTOSABATEMENT
Unis2 3 CY 20 17 3400 18 ¥ $1B0,340
DisposalSupplies Y 0 900 530600
DisposalCharge {i Y 1340 52500 $33500
TransitePanels SF 770 01 273 $5310 $115386
Disposal Charge cY 543 $2500 £13581
T R
3 DISMANTLING REMOYAL LABOR
Laboers MH 26 b ) 62972 £5210 $3.280.241
Opertrns MH 13 320 41 360 56554 $2,743,504
Teansters M 4 281 0244 35029 $566
$5,500,931
4 GENERAL DEMOLITION /CONSTRUCTION
Remot Railroad onsitz M 010 $35000  §2,000 $£22000
Remowd Free Standing Chimeey EA 1 £450,000 430000 40,000
Remowe Barge MooringCells inOhip River E4 5 000 FI00PO0 $300000
Bemoe: Forebay Strochures SF L $2.00 FR40000
Instdl Sheet Piles SF 2250 $5500 123730
31,735,750
$ RUEBLE DNSPOSAL
CompaciRulble cY 13500 02 1700 2.0 $H 670
Gravel FiLfu Basement Y 35,615 S18.00 $64l 070
Surey of Contamtnated Conerale EA 1 525000 S25,000
Retnor s Contaninated Conersie EA ! F40000 SH0000
5546, AT
§ EQUIPMENTRENTAL
Loader withGrapple Month 85 56745 §3315
Hyd Eczasator sith slira high demolition shear Mmth H $3500 $1.479,000
MediumH yd Excavatorn it Processor Wonth [ $27.500 51833, 200
50T Crane b 1L 541,110 $575,540
Shidstear Month n £2625 £32.150
Tractot andtsa der Meoth st =490 $B29%
Waser Treck Month % $1,800 $41400
Man [ Month 33 18005 $264 165
S5 07270
SUBTOTAL 51 54 508
SmallTook: 1265623
Superision - Includes Field Ofifor & Expences $1,549640
Creshead & Profit - 19% $L674.06
i
7 IMPORTED/EXFORTED FILL
Coal Pile - Remow) ofpile cover cy 7,250 $13.00 354250
Coal Pile - Inport Y 7250 51500 L08R 750
Grading / Hydro Seeding ACRE 560 $2000 $16800
$7H 800
Z ASH PONDS- Backfill Gradingand Ssed ACRE » $H4000 $1,100.000
$1,100, 600
3 TOPSOL
PlantArea oY 12800 L0 $192 000
Grading/Hydro Sesding ACHE 4 53000 512000
Padang and roadsarea Y 21,481 E1500 2213
Grading HydsoSestling ACRE 7 $3000 $19.800
miﬁb
9 GUARD SERVICE-Provided by Vesten MA 5 £2000 s
n CONTINGENCY - 2004 1391598
TOTAL OUTSID EDIRECT COSTS iDL B0
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223 Resource Distribution

Table 2-6 is a resource-loaded listing of the supervision staff and equipment that
are anticipated to be required for the demolition of the F.B. Culley Station.

Table 2-6
Resource-Loaded Listing of Supervision Staff and Equipment
for F.B. Culley Station

Project Name: Vectren Docommissioning Study
Project / Praposal No.: #5709.0200

Client: Voctien
Locaton: Fw Culley
Stat
'™ Start Samolition SiteResdoraion  Finish Daem

: Yaar 1 Yeatl feat Tota]

CM Fiekd Staff [RIoloTrimiaimlslalalsloln]olJlF[m[alm|alslalslolnio|Jlrimialmlial ] s

Posttion | Y I Drg2lsfalslefzlslohelializ1d1d1p]6q|7 4sfshodrdzfs g+ o 2 2s|mem
H |
[Froioes Ficld Mavisgar | B, | T 1 z1,g|
TR, Er— |

Adniinisiradva Ast istance Fali]
He jgfE Py  emosSw t | | | 200
Offics Manager . i 200
Aecoumds P; Cierk! Areoumbtant P 2]
& Hi Wen erfl) =) 209
1220
]

LT Htl 1 e hear CT

Mednm Hys Excovatonwith seois &
Water Thazk 20
Crane M
Wan Lifty L‘Ld
LT r— |
[FoHIE icemest wﬁ
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2.3 Warrick Unit 4 General Description

Warrick Unit 4, which began commercial operation in 1960, is located m a site
along the Ohio River near the city of Newburgh, Indiana (refer to Figure 2-7). It is one of
four uvnits a this location; Unit 4 is a nominal 300 MW, while the other three are each
150 MW. The Unit 4 boiler, turbine, SCR, electrostatic precipitator (ESP), FGD, and wet
ash handling systems are co-owned (50/50) with Alcoa. In addition, the dry fly ash,
limestone and gypsum handling and preparation systems, coal handling, portable water,
demineralizer, and miscellaneous common systems are 20 percent jointly owned by
Vectren and 80 percent by Alcoa. The other three units a the station are 100 percent
owned by Alcoa. The units share common facilities, such as the circulating water pump
structure; Circulating Water Pumps 7 and 8 are 30 percent jointly owned. The turbine
generator is located outside (refer to Figure 2-8); therefore, there is no turbine generator
building above the operating deck that will need to be removed.

165709 - Draft November 19, 2009 2-15 Black & Veatch
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Figure2-7
Warrick Unit 4
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Figure 2-8
Warrick Unit 4 Turbine Generator

The Warrick units are considered a baseload capacity plant. From 2002 through
2008, the capacity factor for the Warrick Station averaged 73.9 percent.

231 Asbestos Removal
There is asbestos in this plant. Only 30 o 40 percent of the originally installed
asbestos insulation has been replaced during normal maintenance activities.

2.3.2 Scope Issues
In addition io the qualifications identified in Section 1.0, the following issues
apply o Warrick Unit 4:
1. One 499 foot stack will be removed.
The coal pile and coal handling areas will remain for the other three units.
The ash pile will be drained and covered wp with the demolition material
from the other three umits (refer to Figure 2-9).
4, The circulating water structure and coal unloading will be demolished
with the other units. Only Pumps 7 and § will be removed as part of the
Unit 4 demolition.
S, The demolition will comply with Alcoa’s safety requirements.
The area occupied by Unit 4 will not be covered with compacted soil and
vegetation until the complete removal of all of Warrick Station.
7 The previous chimney for Unit 4 will be removed prior to the demolition
of this unit; & has not been included in the scope of work.

w N
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Warrick Station Coal Pile, Ash Pond, and Dry Fly Ash Silo

Tables 2-7 and 2-8 provide the demolition costs for Warrick Unit 4. Table 2-7 is
an estimate summary, while Table 2-8 presents a detailed listing.

2.3.3 Resource Distribution
Table 2-9 is a resource-loaded listing of the supervision staff and equipment that
are anticipated to be required for the demolition of Warrick Unit 4.

165709~ Draft November 19, 2009 2-18 Black & Veatch
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Table 2-7
Warrick Unit 4 Demolition Cost Summary
(Cost in Thousands)

Line Description Estimate, 20093

1 Permits 40

2 Asbestos Remediation 2,051

3 Scrap Removal Labor 5,321

4 General Demolition Labor 450

5 Rubble Disposal M

6 Contractor Equipment Rental 2,962

i Imported Fill Material and Labor 30

3 Topsoil Material and Labor 38

9 Seed and Mulch Included in Line 8

10 Guard Service 0

11 Subtotal - Outside Direct Costs 11,086

12 Contingency 2,225

13 Rounding -11

14 Total Estimated Cost 13,300
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Table 2-8
Warrick Unit 4 Pemolition Cost Worksheet
LABOR SBCONTRACT
UNIT  TOTAL  LAB(R UNET SUB TOTAL
LINE DESCRIPTION LRAT QIY MERS UNITE  DQLLARS COST  DOLLARS DOLLARS
i PERMITS ALLOW 1 40000 £A0,000 $40,500
1 ASBESTOS ABATEMENT
Unitsd cy 2247 12 %984 830 $1431,78%
Dispes: i Supplies. cY 2247 5900 5242676
DisperalChargs ) cy 15,055 $2500 $3%6,373
12,090,837
3 DEMANTLING REMDV AL LAROR
Laboeers MH & 202 1,532 5210 $757117
Cperziors MH i 2,40 7,120 $6554 $1,122 045
Taamstery MH i 298 10032 $3039 3505512
4 GEMERAL DEMOLITION /CONSTRUCTION :
Removal Fras Standing Chimney EA 1 450,000 F450, Q00 86‘50_(!_)0.
= h0000
5 CONTAINMENTCONCRER
Removeoporets off it o 852 $00 $50,854 w4
w2
6 EQUIPMENTRENTAL
Loakec with Grapple Month 37 56,745 3249565
Hyd Eveava br with 1 ftvabigh demolit oo shes Mamih 18 243,500 $723,000
e Hlyd Exzavalor with Frocessor Mot 30 $27300 1,064,700
150T Crae Month 5 341110 $205,550
Suidsteer Mow: 2% 265 1,500
Tractor andiralsc Mt 38 38 490 5305640
Waber Thiek : Muth n 21,200 $39.600
MemLift Month 0 58005 $240.150
96105
SUBTOTAL 7,981,288
SmillTools $171.620
Supercinm- Incl ndes Field Offive & Expensas SLTL920
Cverhead® Profit-10% $992,453
T
T IMPORTED / EXPORTED FILL
Pleovt Import - Emport Gr sdoal material o 3310 1500 579550
9550
£ TOPSOIL
Flant Azea with aggregate matersl o 4200 .00 b2}
®3200
9 GUARDSERVICE -Onside Service MH . $2000 50
o CONTIMGENCY - 2% $2.225.032
TOTAL OUTSIDE CIRECT COSTS —iEams
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Table 2-9
Resource-Loaded Listing of Supervision Staff and Equipment
for Warrick Unit 4

Projact Name: Vactren Secommis baing Sudy
Project { Proposal No: RET09.0700

Client:Veotran
Location: Wamick
1 |oitn
‘Start desmalition FinishDemo Restored
nnPl ‘1 Abestes Abstememt |
CH Fidd Staff [Tl JTF 1
Pesition | B | | 1
Fraject Flnld Minsge: 1 ]
ml
il
o
]
I
: i 4
E E 1
i B4
EX
Tractesr aivd dralee —— 360
TEmE 870
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24 A.B. Brown Peakers General Description
The A.B. Brown Peakers consist of two simple cycle General Electric (GE) 7TEA
combustion turbines, each rated at 80 MW. Refer fo Figure 2-10.

Figure 2-10
A.B. Brown Peakers

In addition to the combustion turbine, there is an emergency diesel generator that
is capable of providing power to start up one of the combustion turbines in case power is
lost at the plant.

Table 2-10 presents a summary cost estimate of the various fasks involved with
demolition a A.B. Brown Peakers.

2.5 Broadway Avenue Generating Station Peakers General

Description

The Broadway Avenue Generating Station Peakers consist of two simple cycle
combustion turbines. One is a GE 7E combustion turbine, with a summertime rated
capacity of 65 MW, and the other is a Siemens Westinghouse 501AA, with a
summertime rated capacity of 50 MW. Refer to Figure 2-11.

The oil tanks at this site and the retired Ohio River Station were not included in
the demolition study.

Table 2-11 presents a summary cost estimate of the various tasks involved with
dempolition at the Broadway Avenue Generating Station Peakers.

165709 Exaft November 19, 2009 2-22 Black & Veatch
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TASK DESCRIPTION

Table 2-10
A.B.Brown Simple Cycle Summary Cost Estimating

A PERMITS

Sibiotal 3300
B, MOBILIZATION

Subtotal $18400
C. ENGINEERING

Subtotal $12,000
. PROJECT OVERHEAD

Subtotd $133,140
E. HAZARDOUS MATERIALS INSPECTIONS

Subtotal $1,000
F. PROTECTION

A. UTILITY DISCONNECTS

otd $9500

B PRELIMINARY WORK

Subtotal $12.800
¢, SITE GRADING

1. ROADWAY AND SITE REMOVAL (GRAVEL) s 12,400 $044 $5,456

2 SITE PREPARATION (TOPSOIL) 3Y 29,000 407 $120,930

3 SEEOING AC 6 $3.000.00 318!

4 MASS BACKFILL IMPORT Y 9,556 $19.62 $181,799

Subtotal $326,185
0. UNDERGROUND UTILITY REMOVAL

Subtotal $23556

A. REINFORCED CONCRETE

Subotal
e

B. NON-REINFORCED CONCRETE/QOTHER
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Table 2-10 (Continued)
A.B. Brown Simple Cycle Summary Cost Estimating

1. COMBUSTIONTURBINE/GENERATOR EA 2 $203000.00 $406_000
2 INLET AR EVAP COOLERS EA 2 $2,320.00 $4,640
3 INLET AR FILTERS EA 2 39,280.00 $18,560
4 FUEL HEATERS EA 1 $58000 $580
5. TURBINE EXHAUST STACKS EA 2 $20,000.00 $40,000
6.COOLING WATER MODULE EA, 2 $1,200.00 $2.400
8 STANDBY DIESEL GENERATOR EA 1 $2.500.00 $2500
10. ON. TANKS EA 2 $2.350.00 $4.700
Subdotal 5479380

1. LOAD&HAUL-DEBRIS LD 3 $50000 $1.500
2 DISPOSAL-DEBRIS LD 3 $1.200.00 $3600
34 LOAD & HAUL CONC. LD 201 $180.00 $38190
4 DISPOSAL- CONCRETE 1.D 2M $75.00 $15,075
5 SCRAP STEEL LD 30 $30000 _$3000
Subtotal $67,365

CVERHEAD@ 50% $81,121
SUBTOTAL $1,283,537
PROFIT @ 5.0% $64,177
SUBTOTAL $1.347,714
INSURANCE @ 20% 526,954
SUBTOTAL $1574,568

SUBTOTAL NET ESTIMATED COST WITHOUT SCRAP CREDIT

TOTAL ALL WORK

CONTINGENCY 5.0% $206200
TOTAL NET ESTIMATED GOST $1,560,860
165709 ~ Draft Novemher 19, 2009 2-24 Black & Veatch
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Tele Allas

Figure 2-11
Broadway Avenue Gegnerating Station
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Broadway Ave, Generatin

Simp

Table 2-11
le Cyele Summary Cost Estimating

Unit

Qty

Unit
Cost Totai

A. PERMITS

Sublotal Ba00
B. MOBILIZATION

Subtotal $18,400
€. ENGINEERING _

Sublotal $12,000
D. PROJECT QVERHEAD

Sublotal $133,140
E. HAZARDOUS MATERIALS INSPECTIONS

Subtotal $1,000
F. PROTECTION

Bubtotal $28,720

A. UTILITY DISCONNECTS

Subtotal $4 500
B. PRELINMINARY WORK
Subtotal $12.800
G SITE GRADING
1 ROADWAY AND SITE REMOVAL (GRAVEL) Sy 7,900 $044 $3476
2 SITE PREFARATION (TOPSOIL) sY 8000 17 $33,360
3 SEEDING AC 2 $3000.00 $6,000
4 MASS BACKFILL IMFORT Cy 3,100 31962 980822
Subtotal $103,658
—
0. UNDERGROUND UTILITY REMOVAL
Subtotal $8.560

A. REINFORCED CONCRETE

Sublotad $32753
B. NON-REINFORCED CONCRETE!OTHER

Subotal 514,336

Subtotal
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Table 2-11 (Continued)
Broadway Ave. Generating Simple Cycle Summary Cost Estimating

1. COMBUSTION TURBINE/GENERA TOR EA 2 $203000.00 $406,000
2. INLET AR FILTERS EA P $9,28000 $18,560
3 TURBINE EXHALST STACKS EA 2 $20000.00 $40,000
4,CO0LING WATER MODULE EA 2 $1.200.00 $2400
Subtoid $466.960

1. LOAD & HAUL - DEERIS LD 3 $50000 $1,500
2 DISPOSAL - DEBRIS LD 3 $1200.00 $3600
A LOAD & HALUIL CONC. LD 20 $190.00 $38100
4 DISPOSAL - CONCRETE LD 20 $75.00 $15.075
5 SCRAP STEEL LD 30 $30000 _39,000

OVERHEAD @ 50%
SUBTOTAL

PROFIT@
SUBTOTAL

INSURANCEQ

SUBTOTAL

SUBTOTAL NET ESTIMATED COST WITHOUT SCRAP CREDIT

CONTINGENCY 5.0% $161,520
TOT AL NET ESTIMA TED COST $1,236.,798
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26 Northeast Generating Station Peakers General Description
The Northeast Generafing Stafion Peakers consist of two 10 MW simple cycle

combustion turbines (refer to Figure 2-12). These units were manufactured in the early

1960s. The demolition of the adjacent substation was not included as part of the costs.

Figure 2-12
Northeast Generating Station Peakers

Table 2-12 presents a summary cost estimate of the various tasks involved with
demolition af the Northeast Generating Station Peakers.
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Vectren Plant Demolition

Table 2-12
Gas-Fired Simple Cycle Energy Facility-Northeast 2x0 Peaker

Unit
TASK DESCRIPTION Unit Quantity Cost

A PERMITS

Subtotal $30,000
B MOBILIZATION

Subtotal $9.400
C. ENGINEERING

Subtotal $7,000
D. PROJECT OVERHEAD

Sublotal $69,730

Subidal 50
E PROTECTION

Subtotal $3.400

A UTILITY DISCONNECTS =
Subotal $2,600

B. PRELIMINARY WORK
Subtotal $6,475

C. SITE GRADING

1. SITE PREPARATION (TOPSOIL} Sy 2,500 $2.11 $5,275

2 SEEDING A 1 $2,100.00 $1,050

3 MASS EXCAVATION ONSITE cY 2000 $1.80 $3500

4, MASS BACKFILL IMPORT cY 2300 $10.81 331,38

Subtotal 541,274
0. UNDERGROUND UTILITY REMOVAL

Subtotal 317,140

REINFORCED CONCRETE

1. MASS FOUNDATIONS cY 866 $18.40 $15,934
Suhtotal $15,934
B NON-REINFORCED CONCRETE/OTHER
1. CONCRETE RECYCLE cY 56 $3.00 $6928
Subtotal $6.928
1SUPERSUE < R LT e el oL R ’ . .. T 5'm y 1L .. E_ el
Subtotal §675
166709 — Draft November 19, 2009 2-29 Black & Veatch
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Table 2-12 (Continued)
Gas-Fired Simple Cycle Energy Facility-Northeast 2x0 Peaker

1. COMBUSTION TURBINE/GENERATOR

“EA 2 $9000000  $180,000
2 TURBINE EXHAUST STACKS EA 2 $4,000.00 $8.000
Subtotal $188,000

" 1_LOAD & HAUL - OEBRIS

LD 6 $500.00 $3,000
2 DISPOSAL - DEBRIS D 8 $1200.00 $9500
3_LOAD & HAUL CONG. LD $190.00 $0
4_DISPOSAL- CONCRETE LD $75.00 $0
5 _SCRAP STEEL LD 0 $300.00 $0
Subtotal §$12.600

OVERHEAD @ 50% $21.992

SUBTOTAL $461,528
PROFIT@ 50% $23,001
SUBTOTAL $484,920
INSURANCE® 20% $9.658
SUBTOTAL $494 618

SUBTOTAL NET ESTRMATED COST WITHOUT SCRAPC.P.FD LT

TOTAL §404,618
TOTAL ALL WORK _ . 5494,
Contingency 15.0'% $74,193
TOTAL MNET ESTIMATED COST $568,81
166709- Draft November 19, 2009 2-30 Black & Veatch
MSFR 11-B-2

PAGE420F 42



Cause No. 45052
Admi nistrative Notice No. 2
Page 1 of 82

oy
e




Cause No. 45052
Admi nistrative Notice No. 2
Page 2 of 82

Table of Contents

I. Executive Summary .. . seeeessaenssseesanes
II. Background...... .“ . 2
A. Overview of Statutory Requirements.....cceeivecisieessennssnssssessssssssesssesssseessaessacssnsesassasass 2
B. Integrated Resource Plans......iiiiciicieecisssneecssneesssesssssersssssssssnessevans 3
1. What is an Integrated Resource Plan?..........ccccoovvivninninniiniiinininiininciiicicnnnn 3
2. IRP History and EVOlution .....c.cccecevevcviiiniinsiininiinens fanesesessuin sttt sae st sasesses
3. IRP Contents (2015 —2017) o
4. IRP Importance in Analysis

C. State Utility Forecasting Group .
1. SUFG HiStory....cooceeereeveenecrcnenienens : k
2. SUFG Modeling Update

III. Statutorily Required Information... . .f..f.‘f.‘-.,;.. s
A. Probable Future Growth of therse of Electrlc1ty ............ k.

1. Indiana Utilities’ Forecasts...... . aes .
Duke Energy Indlana 2015 IRP o

2
3‘ i
4. Regional Forecast ettt e s R bR 19
5. NAONAL FOTECAST..evveverrrreeeereeeeeeeseeeeesresseesessemsesesesssssssssssssssassssssssssssssssssesssassssssssesssons 20
B. Future ReSOUNCE NEEUS .ccciicrnrerissrsiessssnsssssiesssssnessssnserssseesssssessssscssasssssnsnsssasessssssessasnseres 21
1. State Utility Forecasting Group .......ccccvveveeernicrniiniiiiiniiniiciniieeeneesesseeseensesnesssans 21
2. Indiana Utilities’ ReSOUIrce NEedS......ccevvververriirreeneeieniiiniiinniiicsieeneereenee e ereessssanes 22
a) Duke Energy Indiana — 2015 IRP ....ccccceceeevininninniniirtcnn e 22

b) Hoosier Energy — 2017 IRP......cccociiiiiiiiiiiiinicitiircre e 23



Cause No. 45052
Admi nistrative Notice No. 2
Page 3 of 82

¢) Indiana Michigan Power —2015 IRP ..c..ccoccoiiniiiiiniiciirice s 24
d) Indiana Municipal Power Agency — 2017 IRP......ccovierviiviiiiiiininniciiciienrccnene 24
¢) Indianapolis Power & Light Company — 2016 IRP......c.ccccocvvviininniniiiinniinniniinnnen 25
f) Northern Indiana Public Service Company — 2016 IRP........cccvvvvvniiniiiiiinininiinin 27
g) Southern Indiana Gas & Electric Company — 2016 IRP .......ccoovvvviviivivinniniiniennn 28
h) Wabash Valley Power Association —2017 IRP ..c...coceeivvirniniiiiciciiicnn 28
3. Indiana Future Resource Needs Summary ................... e s 28

C. Resource Mix and Location

1. Indiana Utilities’ Resource MiX ......cccoevvuvvncnes
a) Duke Energy Indiana — 2015 IRP k
b) Hoosier Energy — 2017 IRP............ .
¢) Indiana Michigan Power — 2015 123 ;,5: .............................
d) Indiana Municipal Power Agency 2 7 IRP |
e)
f) Northern Indiana Public Se : 1ce“C0mpany 2016 IRP .o 40
® Southern Indiana Gas & Elécmc Company 2016 IRP ............................................. )
h) o

D. Rf ource and Operatlona ,_;fficnencles Gamed Through RTOs.................
1. “':MISO Region ....
2. PIM Reglon
3. The Natmnal Perspectl Ve

E. COmparatlve Costs of O‘ :’,f‘”er Means of Meeting Future Needs

1. Fuel Price Prmechqnslnﬂuence Comparative COStS....c.eevvirieriniceneenrenninininienienes 57
2. The Changing Fuel used in Generation Resources in the United States.........coo.vvvenene. 59
F. ConclusSion...iiieiiseecsensensessenssensansssessessaneans ceressesresressnenes . 61

1V. Appendices... treessssersssessesntasaresatisttesteessasesstesssnessanesnnsessns . 63




Cause No. 45052
Admi nistrative Notice No. 2
Page 4 of 82

I.  Executive Summary N (‘ . S WZ f L«»

1/) Vi e
The 2018 Statewide Analysis of Future Resource Requirements for Electricity (“State d
Analysis™) was prepared by Indiana Utility Regulatory Commission (“IURC” or “Commission”)
staff for the Governor and Indiana General Assembly. The main portlon of thls analysis centers
on the statutory requlrements of Indlana Code § 8-1-8. 5 3

Indiana’s electric utilities are requlred to supply power at the lowest reasonable cost while
providing safe and réliable service. An Integrated Resource Plan (“IRP”) is a plan submitted by
an electric utility to the Commission,! and it assists the utility in making sure it has the necessary
resources to fulfill this obligation to serve. The plan looks forward over the next 20 years,
forecasts the types and quantity of generation that the utili ill need to reliably provide
electricity to its customers, and evaluates resource alternatives on both a short-term and long-
term basis to meet those future electr1c1ty requlrernents

Indiana’s electricity needs will increase between 0 1‘ perCent and 1.12 percent each year over the
next 20 years. Electricity demand has shown: very low pro;ected growth rates. In the last decade,
growth in electricity demand has typlcally been less than two percent per year. More recently,
growth rates of around on ;percent' or even negatlve for some ut111t1es) have been common.

Taking into account plant retlrements the generatlon and/or other resources required to meet
Indiana’s future needs are: 3,600 megawatts (MW) by 2025, 6,300 MW by 2030, and 9,300 MW
by 2035. The utilities project addlng combinations of natural gas, wind, solar, biomass, and

hydro, as well as maintaining and improving customer energy efficiency and demand response
programs. The utilities make their resource decisions based generally on the comparative costs of
these resources. In addition, Indiana electric utilities have gained efficiencies through
membership and participation in regional transmission organizations, which provide economic
dispatch of generation resources at the wholesale market level and access to resources over a
broad region, thereby lowering overall costs to Indiana ratepayers.

Indiana’s resource mix is continuing to change. This change is being largely driven by market
changes that resulted from lower and stable prices of natural gas. Costs driven by federal

1 IRPs are discussed in more detail on page 3. IRPs are submitted by Indiana’s eight largest electric utilities on a
staggered three year cycle. IRPs comprehensively evaluate a broad range of feasible and economically viable
resource alternatives over at least a 20 year planning period to assure electric power will be delivered to their
customers at the lowest cost reasonably possible while providing safe and reliable service. Indiana utilities utilize
state-of-the-art analysis and work with their stakeholders to develop credible Integrated Resource Plans (IRPs).
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environmental regulations, and lower costs of renewable energy resources, energy efficiency,
and demand response have also contributed to the change in resource mix. The paradigm change
in the natural gas markets caused by hydraulic fracturing (“fracking”)* has resulted in lower
prices and reduced price volatility, and future projections show continued significant natural gas
reserves. The cumulative effects of federal environmental regulations over decades have imposed
significant costs on coal-fired generation. In the IRPs and in discussions with Indiana utilities, it
is clear that the ongoing and future environmental costs pale in significance to the projections of
low natural gas costs as a driver of future resource decisions. The result is the retirement of some
older, smaller, less-efficient coal-fired power plants. Additionally, the lower costs of renewable
resources, such as solar and wind, further change Indiana’s ratlon portfolio. Finally,
distributed energy resources and new technologies w1ll contlnue to have an effect on the resource
mix composition. ~ '

II. Background

A.  Overview of Statutory Requirements f‘~~,

ThlS analysis of future electric resource.requlrements is bemg prov1ded to the Govemor and the

In 2015, the Commlssmn opened anew round of stakeholder meetings to modernize and update
its IRP rule, and the Commission provxde additional funding to the State Utility Forecasting
Group (“SUFG™) for updated modehng software to provide more robust forecasting tools. From
2014 through the fall of 2017, the electric utilities have submitted IRPs in accordance with the
additional requirements in the ‘Commission’s draft IRP proposed rules. In December 2017,
SUFQG issued its “Indiana Electr1c1ty Projections: The 2017 Forecast,” using its new state-of-the-
art modeling software. The Commission’s updated IRP and energy efficiency rules are expected
to be fully promulgated and in effect before the end of the 2018 calendar year.

On April 11, 2018, the Commission issued a General Administrative Order (“GAO”), GAO
2018-2, delegating the authority:to-perform this annual'analysis to Commission staff. GAO

2 Fracking is the fracturing of rock by a pressurized liquid. Hydraulic fracturing is a technique in which typically
water is mixed with sand and chemicals, and the mixture is injected at high pressure into a wellbore to create small
fractures to extract oil and natural gas. Oil and Natural Gas Plays have been discovered in almost every state.

<
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2018-2 also set forth the approximate timelines and procedures for an open, transparent process
to receive comments and hold a public hearing on a draft analysis, prior to the completion and
submission of the final analysis each year.

Indiana Code § 8-1-8.5-3(a) states that this analysis must include an estimate of the following:

(1) The probable future growth of the use of electricity;

(2) The probable needed generating reserves;

(3) The optimal extent, size, mix, and general location of generating plants:

(4) The optimal arrangements for statewide or regional pooling of power and
arrangements with other utilities and energy suppli s to achieve maximum
efficiencies for the benefit of the people of Indlana and

(5) The comparative costs of meeting future growth by other means of providing reliable,
efficient, and economic electric service, mclu ing purchase of power, joint ownership
of facilities, refurbishment of existing facilities, conservation (including energy
efficiency), load management, d1str1buted generation, and cogeneratlon

In preparing this analysis, and through the Commxsswn ] regular 1nvolvement in regional and
federal energy issues, Commission staff utilized information from Indiana utilities’ IRPs, the
Midcontinent Independent System Operator (“MISO”), th PJM Interconnection, LLC (“PJM”),
the Federal Energy Regulatory Commlssm “‘("‘FERC”) and the U S Energy Information
Administration (“EIA”). E -

B. Integi'ated Res‘(’ii’l;;rce Plans 4

nIntegrated Reédﬁrce Plan?

has the necessary resources to fu  1]1 future obligations. The IRP looks forward over at least the
next 20 years to estlmate the amount of resources the utility will need to reliably provide
electricity to its customers, an: evaluates resource alternatives on both a short-term and long-
term basis to meet those future electricity requirements on a reliable and economic basis.

2. IRP History and Evolution

During the 1970s and the early 1980s, following the shocks from two oil embargoes and
expectations for burgeoning demand for more electricity, Indiana’s utilities, like utilities
throughout the United States, built enormous amounts of generating capacity. Unfortunately, the
utility’s forecasts were overly optimistic, which resulted in construction of excessive generating
capacity. The excess capacity, in turn, led to rapidly escalating electric rates for customers.
Prudence investigations became common-place, which resulted in financial stress on electric
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utilities. Several electric utilities across the country went into default and, in extreme cases,
bankruptcy. This era, and the ramifications of rapidly escalating costs, was transformational for
the electric utility industry and for utility regulation — including the widespread adoption of IRP
processes and added emphasis on energy efficiency and demand response (collectively referred
to as “Demand-Side Management™). “Demand Response” is the reduction in electricity usage for
limited periods of time, such as during peak electricity usage or emergency conditions

In 1983, the Indiana General Assembly responded by enacting Indiana Code chapter 8-1-8.5,
“Utility Powerplant Construction,” which established the need for planning, as well as requiring
utilities to petition the Commission for approval of new electric generation facilities prior to their
construction, lease or purchase. A “certificate of public convemence and necessity” (“CPCN”)
was now required and could only be issued by the Commission upon specific findings, including
that the proposed additional capacity was necessary and w nsistent with planning. In 1985,
this chapter was amended to establish the State Utlllty Forecastmg Group (“SUFG”) to provide
an independent forecast and analysis of future ele tr 01ty requlrements

In 1995, the Commission promulgated the Integrated Resource Plan Rule (“IRP Rule”), located
in the Indiana Administrative Code at 170 IAC 4-7, which established the requirement that
certain electric utilities in Indiana submit an IRP to the Commlssmn every two years. The IRP
Rule also set out in great detail what should be included i m a utlllty s IRP. The following utilities
were (and are) required to submit IRP , :

¢ Duke Energy Indiana (“Duke”)
Hoosier Energy
Indianapolis P
Indiana MlChi ]
Indiana Mumcxpal Power Agency (“IM A”)
Northem Indlana Power S, \ ,eCompany (“NIPSCO”)

Light Company (“IPL?

Much ha changed since 1"9
spemﬁcally ;

some aspects of Indiana utilities’ IRPs are no longer
he transmission grid is now operated by the®
fect) assumed the utilities maintained operational control of

=their own transmission system.

As a result of these changes at the regional and federal level, the Commission started an
investigation in 2009 (IURC Cause No. 43643) to assess the need to reformulate the IRP Rule,
taking the modern day grid context into account. In an order issued October 14, 2010, the
Commission determined the need existed to update the 1995 IRP rule. Commission staff
performed extensive research and facilitated an inclusive stakeholder process. That process

4
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resulted in a draft proposed IRP rule in 2012. The 2012 draft proposed rule was not officially
promulgated due in part to the rulemaking moratorium, Indiana Executive Order 13-03.
Nevertheless, starting with the IRPs that were due in 2013, utilities voluntarily agreed to follow
the 2012 draft proposed rule requirements, including:
e A public advisory process to educate and seek input from customers and other interested
stakeholders;
e Contemporary Issues Technical Conference, sponsored annually by Commission staff,
to provide information on new technologies, computer models, and planning methods;
¢ Using information reported to and from the relevant RTOS
Upgrades to modeling risk and uncertainty; and rF
e A report on each utility’s IRP by the director de51gnated by the Commission (currently
the Director of the Research, Policy, and Plannmg DIVISIOH)

Following the passage of SEA 412 in 2015, Comm1s51on staff agam facilitated an inclusive
stakeholder process to further update the 2012 dr. :ftfproposed rule. After numerous public
meetings and rounds of comments in which the stakeholders partlclpated the Commission
developed another draft proposed rule. The utlhtles began Voluntarlly complymg with this
updated proposed rule in their 2016 IRPs, including: .
e Remodeling the procedural schedule for the submxssmn of IRPs and energy efficiency
plans so the filings are now made every three years;
Removing obsolete requ1rements, 5 F
Adding a checklist specifying all the requlred content in the mtegrated resource plans and
energy efﬁcnency lans; . ,
e Updating the transparent ‘takeholder processes utlhtxes must use to allow stakeholder and
public input int o the development of the plans; and

12, 2018. The Notice of Intent to Adopt a Rule was published in the Indiana Register on March

14, 2018, and on May 25, 2018, the State Budget Agency approved the fiscal impact of this
rulemaking. The rulemaking is expected to be completed and the updated IRP Rule fully
promulgated before the end of 2018. Information regarding this rulemaking can be found on the
Commission’s website at: https://www.in.gov/iurc/2842 htm.
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3. IRP Contents (2015 — 2017)3

The fundamental building blocks of an IRP include researching customer electricity needs (i.e.,
“load research™), forecasting future electricity needs (i.e., “load forecasting”) over a number of
circumstances or scenarios, assessing existing generation resources, and systematically
considering all forms of resources needed to satisfy short-term and long-term (at least 20 years)
requirements under the various scenarios. Increasingly, IRPs include planning for generation,
transmission, and the distribution system. IRPs assess various risks and their ramifications.

Long-term resource planning starts with a forecast of cust: ymers’ electricity needs well into the
future. Planning the lowest cost resources to provide reliable service over that time horizon is the
objective of IRPs. Most states, including Indiana, that,rev1ew utilities’ IRPs require a 20-year
load forecast and resource planning horizon. The length of the plann"’ 1g horizon is to better
ensure that the planning analysis objectively co siders all resources. -

All Indiana utilities have embraced the need to retain max1mum ﬂex1b111ty in thelr resource
decisions to minimize the risks of uncertainty, so the IRPs ¢ ‘ould be regarded as illustrative and
not a commitment for the utilities to undertake. Rather, ‘the IRPs should always be updated based
on new information to minimize risks in. adjustlng to an uncertam future. Essentially, IRPs are a
snapshot in time based on the best avallable mformatlon

hose needs The risk and uncertainties facing
e nation — ~may be more 51gn1ﬁcant than at any

e Short and long-term pro;e" tions for the comparative costs of fuels

e Short and long-term pro ctions for market purchases;

e The range of potentlal costs for renewable resources;

e The potential for future t chnologies (e.g., increased efficiencies of renewable resource,
energy efficiency, battery storage, distributed energy, continued improvements to
combined cycle capabilities, microgrids, fuel cells, future nuclear, coal) to be
transformational (such as electrification of transportation); and

e Whether load forecasts are unduly optimistic or pessimistic, among other factors.

IRPs encourage utilities to consider probable scenarios or futures, as well as risks that have a low
probability but, if realized, would be highly consequential.

3 1t is important to note that the IRP process typically takes more than one year to complete. In addition to obtaining
a full year of data (i.e., the 2017 IRPs rely primarily on 2016 data) the stakeholder process entails a significant time
commitment. The Commission considers a robust stakeholder process essential to understanding and expediting
cases by narrowing a number of contentious issues.
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Integrated resource planning considers all resources. In addition to traditional resources such as
coal, natural gas, and nuclear, an effective IRP also objectively considers energy efficiency,
demand response, wind, solar, customer-owned combined heat and power, hydro-electric and
battery storage, as well as the abilities of the transmission system. These many and varying
resources are studied on a comparable basis to give greater assurance that the portfolios of
resources considered and selected by the utilities are sufficiently robust and flexible to be altered
as conditions warrant.

4. IRP Importance in Analysis

This analysis utilizes the most recent utility IRPs to determme the possible future load growth
and generation needs for Indiana. The IRPs describe the proc oss used to determine the best mix
of generation and energy efficiency resources to meet their customers’ needs for reliable, low-
cost, environmentally acceptable power over the nex 20 years. Taken together, the IRPs allow
the Commission to see the general direction for future load growth needs and generation options.
However, as a caution, because each year only bout one-third of the utilities submit an IRP due
to the new three year cycle, it is difficult to compare on utilities experiences in 2015 with another
utility’s resource consideration in 2017. Four years ago, for example, utilities were planning for
the Clean Power Plan. Natural gas price projections due to fracking seemed to sohdlfy more than
expected by experts. Some utilities lost significant loads. T erefore, this analysis includes not
only the utilities’ IRPs, but also analyS1s by the. SUFG the RTOs and a national perspective.

C. 1 :tyForecasti’iigf;ﬁ(;rou p

The SUFG’s projection for Indiana’s resource requirements provides a useful perspective as a
snap shot in time based on information from Indiana’s utilities and using state-of-the-art models.
However, the SUFG’s analys1s is not intended to suggest that it is an optimal long-term resource
plan, as changing circumstances warrant contmued review. Retirements of existing resources and
other factors may accelerate or decelerate resource decisions. The SUFG is resource agnostlc
Moreover‘"‘:?ﬁ e SUFG does not ss1gn the capaCIty requirement to specific utilities; rather, it is a
statewide perspectlve ~ ~

The SUFG was created in hen the Indiana legislature mandated, as a part of the CPCN
statute, that a group be formed to develop and keep current a state-of-the-art methodology for
forecasting the probable future growth of electricity usage within Indiana. The Commission
works with Purdue and Indiana Universities to accomplish this goal. The SUFG, currently
housed on Purdue University’s West Lafayette campus, produced its first set of projection in
1987 and has updated these projections periodically, usually biennially. The SUFG released its
most recent forecast in December 2017.
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2. SUFG Modeling Update

Under Ind. Code § 8-1-8.5-3.5(b), SUFG must keep its modeling system current. In the 2015-
2017 contract with the Commission, SUFG acquired a new production costing and resource
expansion program (AURORAxmp) and integrated the program in the modeling system. This
was a major undertaking that resulted in increased efficiency in producing future forecasts and
analyses. AURORAxmp has been populated with data specific to the Indiana utilities and the
validation process is ongoing. New programs and modeling updates were part of the SUFG’s
December 2017 report.

In addition, updates to different components of the modeling system are done regularly on an as-
needed basis. Expected areas of focus in 2017-2019 include a re-estimation of the industrial
sector models for the investor-owned utilities by supplementmg information from the utilities
with updated information about various Indiana industries (steel, manufacturmg, foundries etc.).
This includes production output, and local, state, and national economic information that can
provide additional insights into the energy usage patterns of industrial customers, and a
conversion of historical data from the Standard Industrial Clasmﬁca‘uon (SIC) system to the
North American Industry Classification System (NA CS) &

II. Statutorily Required In ormatlon

A. Probab Future Growth of the Us of Ele;‘cftricity

for larger electrlClty users ;ow growth is also affected by economic swings and
demographlc changes While recent history is instructive, it is not necessarily indicative of the
future sales of electr1c1ty Because of the SIgmﬁcant costs and I’lSkS associated W1th either over or

unanticipated events (e g., recessions, inflation, and technological change). As a result, the goal
is to have a credible forecast with plausible explanations for the factors that determine electric
use, and provide decision makers with a reasonable understanding of factors (e.g., scenarios or
sensitivities) that, if changed, would alter the forecast and resource decisions.

Because uncertainties in load forecasting are a significant driving force for the long-term
resource planning decisions of utilities, it is imperative that utilities continue to improve the rigor
of their analysis, utilize state-of-the-art planning tools, and develop enhanced databases that
include more information on their customers’ current and future usage characteristics. The
relatively rapid evolution of televisions, especially from cathode ray tubes to LEDs, provides an

8
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imperfect but reasonable corollary. Unexpected demographic trends, new industries (or closures
of existing industries), other technological changes, recessions or more rapid economic growth
are all factors that could significantly change the load forecast trajectories of Indiana utilities. It
is for this reason that load forecasts and the entire IRP need to be redone on a three yearbasis to
incorporate new information and developments.

Indiana Electricity Requirements in GWh (Historical, Current, and Previous Forecasts)

160000 -
s 2017 {Current Forec\ast)

140000 -

2015
120000 - :::::::::;;E:::::::;E::;—v

100000 - 2013

i

g 80000
60000 -
40000 -

History Forecast
20000

xxxxxxx

0

Progec ‘d Growth Rate of Energy and Peak Demand over the Planning Period*

. Annual Energy Peak Demand
Duke Energy (2016 2035) | 0.7% 0.8%
Hoosier Energy (2018-2037) | 0.7% 0.7%

Indiana Michigan Power Co. 0.1% 0.2%

(2016-2035)

IMPA (2018-2037) T 0.5% 0.5%
IPL (2016-2037) 0.5% 0.4%
NIPSCO (2017-2037) 0.3% 0.4%
SIGECO South (SIGECO) | 0.5% 0.5%
(2016-2036)

Wabash Valley (2018-2036) | 0.8% 0.8%

*The percentages are compound annual growth rates over the company-specific planning period.
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a) Duke Energy Indiana — 2015 IRP

Duke Energy notes that 2015 energy usage has not returned to pre-2007 (pre-recession) levels.
Summer peak demand is forecast to grow at just under one percent per year, which is a little
faster than energy use.
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b) Hoosier Energy — 2017 IRP

Hoosier Energy’s 20-year projection shows both energy and annual peak growing at an annual
average of 0.7 percent. Hoosier Energy noted that load growth has slowed due to a combination
of energy efficiency gains, economic slowdown, and a decline in the energy intensity of gross
domestic product.

10
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Hoosier Energy - Forecasted Annual Energy Requirements (MWh)
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d) Indiana Municipal Power Agency — 2017 IRP

In 2017, IMPA's coincident peak demand for its 61 communities was 1,128 MW, and the annual member
energy requirements during 2017 were 6,098,477 MWh. IMPA projects that its peak and energy will
grow at approximately 0.5% per year. These projections do not include the addition of any new members
or customers beyond those currently under contract. Since the last IRP was filed, IMPA has added one
new member, the Town of Troy, Indiana. Additionally, in August of 2017, the Village of Blanchester,
Ohio, which had been an IMPA customer since 2007, became an IMPA member. Combining all the
IMPA'’s loads (those in MISO and PJM) is expected to see load growth average a 0.6 percent
compound annual growth rate (“CAGR”) over the next 20 years with those in the Duke,
NIPSCO, and AEP areas expected to experience growth, Wh k
Ohio region are expected to contract somewhat. ‘

IMPA Load Forecast by Area - 2017 tb 2037
8,000,000 e e
6,000,000
5,000,000 -
4,000,000
3,000,000
2,000,000

1,000,000

B DUK-IN B Vectren 5 NIPSCO BAEP 2 DUK-OH

Source: Indiana Municr;bkzlf~RQwer' Agency 2017 IRP Pg. 5-40

e) Indiang ‘pli"s Power & Light Company — 2016 IRP

Since 2005, IPL’s system energy requirements have been trending down. System energy
requirements in 2015 were 14,471 GWh compared with 16,006 GWh in 2005. Energy use, on
average, declined one percent annually over this period. IPL attributes the decline in customer
usage to significant energy efficiency improvements in lighting, appliances, and end-use
efficiency. In its IRP, IPL notes:

[P]art of the decline can be [attributed] to the 2008 recession and the slow economic

recovery. Between 2007 and 2011 customer growth actually declined 0.1% per year.
Since 2011, customer growth bounced back with residential customer growth averaging
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0.8% per year and non-residential customer growth averaging 0.4% per year. But despite
increase in customer growth and business activity, sales have still been falling 1.0% per
year. Over the next twenty years, energy requirements are expected to increase 0.5%
annually and system peak demand 0.4% annually, before adjusting for future DSM
program savings (emphasis added) (pg. 40).
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1] Northern Indiana Public Service Company — 2016 IRP

NIPSCO?’s forecast of its customers’ electric requirements “project an increase in overall
customer energy usage of 0.33% compound annual growth rate (CAGR) for the period of the
IRP (2017 to 2037), while the peak demand for the base case is 0.45%. The total number of
NIPSCO electric customers is projected to increase from approximately 464,000 today to about
511,000 by 2037”.

Industrial load is particularly significant for NIPSCO. NIPSCO is projecting no growth for
industrial load over the planning period. The potential addition or loss of a major customer and
the ripple effects — or significant reductions in use due to technological change - could pose
significant risks. Some of those risks could be beneficial, but others would not be. The following
two graphs depict the low growth in energy sales and d ‘

Northern Indiana ‘Pu‘blic Sefﬁce Company
Total Energy Sales
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e Actiial == = « Forecast
Source: Northern Indiana Public Service Company 2016 IRP. Pg. 28
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Northern Indiana Public Service Company
Peak Hour Internal
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Source: Northern Indiana Public Service Company 2016 IRP Pg 30 ;

g) Southern Indlana Gas & El ( Company 2016 IRP

SIGECO has expenenced very httie load growt, and prOJectlons are showing this trend to
continue through the planning hori on of 2036. ;oreover SIGECO has experienced significant
loss of industrial load when a customer decided to meet much of its electricity needs by installing
a customer—owned large combm d”heat and power facility.
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Base Sales and Demand Forecast
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Source: Southern Indiana Gas & Electric Company 2016 IRP. Pg. 36

h) Wabash Valley P' er 'Assoclatlon - 2017 IRP

Wabash Valley is forecastmg O .9 percent growth in energy‘sales demand for the 2018-2036
planning horizon. Each Wabash Valley Member serves a variety of residential, commercial and
industrial loads. The majority of th load is reside ial in nature. The Company s winter peak
usually occurs at 8:00 p.m. and the summer peak ,’n‘erally occurs in the evening around 7:00
p.m. These peak mes reflect the highly residential nature of Wabash Valley’s load. Wabash

vhose demand may be interrupted.
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Base Case Load Forecast Energy Sales and Summer Coincident Peak Forecast
{Net of Pass-Through Loads)

2017 7.401] 1,475

2018 7277 -1.7% 1,472 -0.2%
2017 7347 1.0% 1,476 0.3%
2020 7,382 0.5% 1.482 0.4%
2021 7371 0.1% 1,487 0.5%
2022 7.435 0.6% 1,499 0.7%
2023 7,600 0.9% 1,512 0.9%
2024 7,690 1.2% 1,526 0.9%
2025 7,628 0.5% 1,537 0.8%
202¢ 7,696 0.9% 1,851 0.9%
2027 7,782 1.1% 1,568 1.1%
2028 7,895 1.5% 1,686 1.1%
2029 7,964 0.9% 1,606 1.2%
2030 6.034 0.9% 1,620 0.9%
2031 8,105 0.9% 1,635 0.9%
2082 8,205 1.2% 1,652 1.0%
2033 8,260 0.7% 1,668 1.0%
2034 8,336 0.9% 1,684 1.0%
2035 8,422 1.0% 1,702 1,1%
2034 8,531 1.3% 1,719 1.0%

18-34 0.9% 0.9%
Source: Wabash Valley Power:Association 2017 IRP; Pg. 39 F . - :

2. StateUtlllty \ recasting@rqup Forecast

mniéf‘iyie"_ its forecast of prOJected ﬁqquémer electric power needs in its Indiana
- The 2017 Forecast as follows:

srecast ¢ lower than those in the 2015 forecast,
primarily due to increases in energy efficiency and less optimistic economic
projections, compared to the earlier projections. This forecast projects electricity
usage to grow at a rate of 1.12 percent per year over the 20 years of the forecast.
Peak electricity de; is projected to grow at an average rate of 1.01 percent
annually. This corresponds to about 230 megawatts (MW) of increased peak
demand per year. The growth in the second half of the forecast period (2026-
2035) is stronger than the growth in the first ten years (pg. 1-1).

The 2017 forecast predicts Indiana electricity prices to continue to rise in real (inflation
adjusted) terms through 2023 and then slowly decrease afterwards. A number of factors
determine the price projections. These include costs associated with future resources
required to meet future load, costs associated with continued operation of existing
infrastructure, and fuel costs. Costs are included for the transmission and distribution of
electricity, in addition to production.
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Indiana Peak Demand Requirements in MW (Historical, Current, and Previous
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Source: State Utility Forecasting Group's 2017 Electricity Projections. Pg.1 -4

Indiana Peak Demand Requirements Aﬁérage ‘Compou'nd;;Growth Rates (Percent)

Average Compound Growth Rates (ACGR)
Forecast ACGR Time Period
2017 1.01 2016-2035
2015 1.13 2014-2033
2013 0.90 2012-2031

Source: State Ui orecasting Group s201 7 EI ; 'trtcnjyIPr ections. Pg' :

Annual “;lectrlcnty Sales Growth,(Percent) by Sector (Current Forecast vs. 2015
Projections)

Sector Current 2015
(2016-2035) (2014-2033)

Residential 048 0.64

Commercial 036 0.59

Industrial 204 1.90

Total 112 1.17

Source: State Utility Forecasting Group's 2017 Electricity Projections. Pg. 3-3

3. Indiana Forecast Summary
In summary, based on the most recent submitted IRPs, Indiana utilities and the SUFG project
relatively low load growth and adequate resources to satisfy reliability requirements. Indiana’s

utilities in their IRPs project annual growth ranging from 0.1- 0.8 percent over the 20-year
forecast horizon. The projected annual growth in peak demand ranges from 0.2- 0.8 percent.
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The SUFG projects a slightly higher growth in electricity usage across Indiana than the
individual utilities do in their IRPs, with 1.12% annual growth over the 20 year period and
1.01% annual growth in peak demand.

4. Regional Forecast

The SUFG also conducts a load forecast for MISO. Like the SUFG’s load forecast for Indiana,
the MISO region is projecting very low growth rates in energy usage and demand. PJM and other
regions are also expecting low load growth.

SUFG State Retail Sales (without EE Adjustmei':ts) ‘for the MISO Region

Compound Annual Growth Rates
(2018-2037)

Arkansas 1.06 .
Hlinois 0.51 ' B

, LRZ Metered Load Annual Growth Rates (2018-2037)
Indiana 1.28
lowa 1.55
Kentucky 0.87
Louisiana 0.80 .
Michigan 0.88 2 132 132
Minnesota 1.52 3 1.51 1.18
Mississippi 1.46 4 0.51 0.31
Missouri 097 5 0.81 0.64
Montana 1.14 |6 1.12 1.03
North Dakota 0.99 7 0.88 0.76
South Dakota 1.65 |8 1.06 1.05
Texas 1.86 19 1.05 0.99
Wisconsin 1.36 10 1.46 1.46

" Source: State Utility Foréédsting Group’s ~M]S0 Independent Load Forecast Update. Pg. ES-2

The maximum peak demand exy ¢rlencedg:" y the MISO and PJM is more relevant to resource
planning than the maximum demand incurred by their member systems. Specifically, the MISO
and PJM coincident peak demand become the primary basis for determining the operating and
planning reserve requlrements (Resource Adequacy) for their regions. The MISO and PJM
system wide reliability requlrements are, in turn, allocated to their member utilities (in Load
Resource Zones) based on their contributions to the MISO and PJM systems’ coincident peak
demand (coincidence factor).
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LRZ Non-Coincident Summer and Winter Peak Demand (with EE Adjustments)

1 1.34 1.32
2 1.32 1.32
3 1.19 1.12
4 0.33 0.29
5 0.67 0.64
6 1.03 1.02
7 0.78 0.74
8 1.05 1.05
9 0.99 0.98
10 1.46 1.46

Source: State Utility Forecasting Group's MISO Indebéndént LoquOrécdst Update. Pg. ES-2

growth was negative
average annual growth
2018 Reference case. Through he rojectxon perlod the average electricity growth rates in the
High and L 'W‘Economw Growth cases deviate from the Reference case the most—where the
High Economic Growth case is about 0.3 percentage pomts higher than in the Reference case,
and electricity growth in the Low Economlc Growth case is about 0.3 percentage points lower

than in the Reference case.
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Electricity use growthrate
percent growth (three-year rolling average)
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B. FuturReso“rce Needs v

With all the utilities, the pr"dlcted' ;
predlcted ar

| for additional generation resources is based on the
nergy requirements. "The future generatlon needs will therefore vary in the

y requirements. IRP’s typically will analyze multiple scenarios, or possible states
to bracket dif rences between forecasts. The utilities may include low-growth and
economlc-growth scenarios. The need d annual energy changes with the economy, and so too
will the need for additional generatlon The below summaries of the needs for future generation
are therefore only applicable under the spe01ﬁc scenario to which it applies.

“ y Forecasting Group

In its Indiana Electricity Projections: The 2017 Forecast, the SUFG summarized its 2017
forecast regarding future generation needs as follows:

For this forecast, SUFG has incorporated significant revisions to its modeling
system. As a result, unlike in previous forecasts, future resource needs are
identified by a specific technology rather than by generic baseload, cycling and
peaking types. The new utility simulation model can select the lowest cost mix of
a number of different supply and demand options. Due to time and data
limitations, demand-side resources were modeled as fixed quantities based on
utility-provided information rather than allowing the model to select the amounts.
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This forecast indicates that additional resources are not needed until 2021. This
forecast identifies a need for about 3,600 MW of additional resources by 2025,
6,300 MW by 2030 and 9,300 MW at the end of the forecast period in 2035. In
the long term, the projected additional resource requirements are higher than in
previous forecasts. This is due to the retirements of additional existing generators
that have been announced by Indiana utilities since the previous forecast report

(pg. 1-1).

2. Indiana Utilities’ Resource Needs

a) Duke Energy Indiana — 2015 IRP

Duke Energy Indiana’s IRP for the 2015-2035 plannmg horlzon is: shown in the following table.
The IRP includes the addition of two combined cycle facilities of 448 MW each — one in 2020
and the other in 2031. The IRP also determined a number of regular addltlons of wind and solar
in relatively small increments, approximately 50 MW ayear and 30 MW a year, respectively,
from about 2020 through 2030. These additions come mostly. after a number of anticipated
retirements: five units at Wabash River (668 MW) in 2016; “O‘nnersvﬂle 1&2 combustion
turbines (86 MW) in 2018, Gallagher ““2:& 4 (280 MW) in 2019 and Gibson 5 (310 MW) in
2031. .
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Duke Energy Indiana Integrated Resource Plan
Portfolio and Recommended Plan (2015-2035)

Notable, Near-term
Environmental
Year Retirements Additions Renewables {Nameplate MW) ! Control Upérades 2
Wind Solar Biomass
2015
2016 Wabash River 2-6 (668 MW} 20
Ash handling/Landfill upgrades:
2017 20 Cayuga 1-2 & Gibson 1-5
Connersville 1&2 CT (86 MW}
2018 Mi-Wabash 1-3,5-6 CT (80 MW)
2019 Gallagher2 &4 {280 MW)
CC 448 MW
2020 Cogen 15MW 10 2
2021 10 2
2022 S0 20
2023 50 30 2
2024 50 30 2
2025 30
2026 ‘ 50 20 2
2027 50 30
2028 100 30 2
2029 50 30 2
2030 10
2031 Gibson 5 {310 MW) CC 448 MW
2032
2033 CT 208 MW
2034 '
2035 50
TJotal MW 1424 1119 450 290 14

1: Wind and solar MW represent nameplate capacity.
P Addltional Inke ly or potential control requirements mdude addmves for mercury control, water treatment and

Hoosier Energy — 2017 IRP

Hoosier Energy IRP does not Show a resource deficit until 2024. The Capacity Expansion Plan
below shows Hoosier Energy’s intention of adding a significant amount of renewable resources
beginning in 2020
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Capacity Expansion Plan - Summer Peak

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Peak Demand

Demand Forecast (1) 1,524 1,544 1,662 1,578 1,509 1,628 1,642 1,656 1,670 1,662
Demand ResponseiEnergy Efficiency (46) 4N (46) (45) {46) 47 (49} (50} (60) {50)
Reserve Requirement (2) 124 128 127 126 130 133 134 135 136 1371
Peak Requirement 1,602 1,623 1,643 1,662 1,683 1,714 1,727 1,741 1,756 1,784
Resources (MW)

Merom 983 983 983 983 983 983 983 983 983 983
Power Purchase 150 180 180 160 180 150 50 50 ] ¢
Holtand 307 307 307 307 307 307 307 Jo07 307 307
Worthington 169 169 169 168 169 189 169 169 169 168
Lawrence 176 176 176 178 118 178 175 176 176 176
Renewabies (3} 122 97 247 347 M7 347 347 47 u7 347
Adj. per MISO RAR (4) {196} (171) 1294) {375) (375} {378 (375) {376) (376) (376)
Total Resources Adjusted 1,709 1,709 1,736 4,766 1,766 1,766 1,666 1,666 1,606 1,806

Total Rescurces minus Peak Req.
Excess ! (Deficit) 107 87 23 -7 12 42 {7 (86) {161) [164)

Source: Hoosier Energy 2017 IRP. Pg. 57

¢  Indiana Micﬁié 1 Power — 2015 :,RP

‘1th a reduétlon in energy needs based on its energy
he addition of 600 MW of new solar generation

1&M’s 2018 IRP is bemg d 'elopedthh a target completlon date of November 1, 2018. I&M is
planning to thoroughly review the potential for terminating the Rockport Unit 2 contract as early
as 2023 and the closing of Rock'fort 1 by 2028. Economic, legal, and regulatory considerations
are driving exploration of these options, among other considerations. It is 1mportant to keep in
mind that the analy51s is not complete and many factors will be considered prior to any decisions
being made. ‘ ‘

d) Indiana Municipal Power Agency — 2017 IRP

IMPA anticipates a need for market purchases through 2025 to provide a small amount of
capacity and energy needed due to the expiration of a 100 MW power purchase agreement in
2021. From 2018 through 2027, IMPA anticipates much of its new resources will be solar and
wind. After 2026, IMPA expects to be have adequate resources with the addition of one or more
combined cycle units.
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12 Solar
2018 (50) | PPA Expires 100 Bilateral Capacity (18-20) 62
12 Solar
2019 (50) | Wind PPA Expires 50 Wind PPA 12
2020 12 Solar 12
(100) | PPA Expires 12 Solar
2021 (100) | Bilateral Capacity Expires § 200 Bilateral Capacity (21-25) 12
2022 12 Solar 12
2023 12 Solar 12
2024 12 Solar 12
2025 12 Solar 12
12 Solar
(go) | WWVS Retires 200 Advanced CC
2026 (200) | Bilateral Capacity Expires | 50 Wind PPA (28)
2027 12 Solar 12
2028 12 Solar 12
2029
2030
2031
2032
2033
2034 (190) | PPA Expires 260 Advanced CC 70
212

IPL’s IRP mcludes a table showmg all generatlon retirements and reductions under its six

different scenarlos
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Annual Supply-Side Capaclty Additions and Retirements
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Source: Indianapolis Power & Light Company 2016 IRP. Pg. 157
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Under the base case, one can see that the IRP calls for additional wind, power purchases, solar
and a battery storage in 2033. In 2034, it calls for a new natural gas combined cycle plant as well
as additional wind. In the final two years of the 20 year period, it anticipates more wind, solar,
power purchases, and battery storage.

In its 2016 IRP and based on the information available in 2015 and 2016, IPL chose a hybrid
portfolio made up of various scenario optimized candidate portfolios as its preferred portfolio.
The IRP did not include needed generation resources for each scenario using the hybrid
portfolio. :

IPL notes, as any of the IRP’s could, that additional potenti: 'f'changes not easily modeled may
affect future resource portfolios, such as the impacts of el; ;tlons technology changes, public
policy changes, or stakeholder input. , .

f) Northern Indiana Publ"‘f"“se‘rvice Company";:‘f2"016 IRP

NIPSCO’s 2016 IRP anticipated retiring its Ballly Generating Station (“Ballly;) Units 7 and 8 by
May 2018 The replacement capamty necessary to meet‘ o f stomer demand during the short-

3500
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2800
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Source: Northern Indiana Public Service Company 2016 IRP. Pg. 55
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/ 2) Southern Indiana Gas & Electric Company — 2016 IRP

In IURC Cause No. 45052, SIGECO is proposing to diversify its generation fleet based on its
2016 Integrated Resource Plan (“IRP”) by investing in a new combined cycle gas turbine, sized
to replace certain coal-fired units that will be retired at the end of 2023. SIGECO is seeking a
CPCN to construct the combined cycle gas turbine, with the capacity of 800-900 MW, adjacent
to SIGECO’s Brown Generating Station.

Consistent with its 2016 IRP, SIGECO plans to retire Culley Unit 2 and the Brown Units 1 and 2
once the new plant is operational. According to SIGECO, Culley Unit 2’s age and efficiency will
not justify further capital investment to allow it to continue to operate in the future. Brown Units
1 and 2 would require significant capital investment, 1nclud' g construction of a new scrubber, to
allow them to continue to operate in the future. Although SIGECO has agreed to continue its
joint operation of Warrick Unit 4 through December 31, 2023, the continued operation of that
unit is not economic and is further complicated because ALCOA, fore owing its recent
organizational and operational changes, is not able to unconditionally commit to use of the
jointly-owned unit as part of its future operatlons ‘Based on the 2016 IRP and updated IRP
modeling completed in 2017, SIGECO plans to retire 73% of its current coal-fired generation
N leggg and diversify its generation portfolio by adding the comt ined cycle gas turbme at the end of
N

h)  Wabash Valley P;_wer Association —‘52017 IRP

For the 2017-2036 IRP. period: Wabash Valley s IRP indicates capac1ty needs starting in 2018,
and Wabash Valley a needs in a diversified manner. Wabash Valley,

unlike most utilities in Indiana and he MISO reg n, has winter peak demands that sometimes
exceed its summer peak dernand o

From 2018:1:0 2020 Wabash Valle: expects fto' meet 1ts mcremental capacity needs primarily by
purchasmg capacity through the MISO’s capacity auctions or bilateral transactions. Wabash
Valley will purchase output from three wind projects from 2018 to 2020. After 2020, Wabash
Valley’s resource plan ant1c1pates bulldmg 600 MW of baseload combined cycle resources and
350 MW of peak; g combustion turbine resources along with 50 MW of energy efficiency. The
expiration of ex1stmg urchase er agreements drives the need for these resources.

n Fﬁture Resource Needs Summary

Based on the most recent submitted IRPs, Indiana utilities project relatively low load growth and
adequate resources to satisfy reliability requirements. The utilities contemplate retirement of
some generating units, particularly older and smaller coal-fired power plants, largely due to
relatively low price forecasts for natural gas that may cause these coal-fired power plants to not
be economical in the wholesale power market. Additionally, utilities find it difficult and costly to
install or maintain environmental controls on smaller and older coal-fired power plants. The
retirement of existing generation units will drive most of the large capacity additions within the
forecast horizon. These capacity additions generally consist of gas-fired combined cycle facilities
and significant additions of renewable resources.
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For some utilities, the investment in more infrastructure and generation capacity is appropriate.
For other utilities, their IRPs may suggest more reliance on regional power markets for purchases
throughout the MISO and PJM regions. Some may opt for a combination of both. Even for the
utilities that anticipate the need to build new generating facilities, they are eschewing capital-
intensive facilities with significant lead times and, instead, are issuing requests for proposals for
all cost-effective resources. It is clear that to the extent utilities elect to build more traditional
generating facilities, the overwhelming preference is to build natural gas-fired combined cycle or
natural gas peaking facilities.

C. Resource Mix and Location

In analyzing the possible future resources, it is important to note that the Commission does not
have the capablllty to predict the location of potential future resources. The location of new
resources is dependent on the specific utilities” transmission topology“"fuel sources, type and size
of generation, and other factors. The location of current generation resources will change over
time as generating units are retired and new generating units are built. The locatlon of new
generating units may also be influenced by energy efficiency, demand response; distributed
energy resources and future transmission, distribution, and generation technologies. A map of the
current location of generation resource sfound in Appen; 1x 7

Considerations Affecting Resource De: sion5~‘ o -

Within the last twenty ~years 1ronmenta1 and safety,,;egulatlﬂons have imposed significant
costs on the coal and nuclear- powe' generatm' "ﬂe ts in particular. The capital costs associated

ramifications for the costs of as- ﬁredl‘"’ ectric generatlon and, as a result, coal-fired power
plants. These changes taken as a whole, provide the primary impetus, in particular, for
retirement of some coal-fired power plants and the resultmg significant changes in the
composition of the generatmg fle s for Indiana, the region, and the nation.

The following three graphics ared by Northern Indiana Public Service Company in their
current 2018 IRP stakeholder process illustrate the combined effects. While the graphics are
based on NIPSCO’s experience, every Indiana utility, and utilities across the region and the

nation, face the same fundamental factors that drive current and future resource decisions.

To illustrate the costs for coal-fired power plants and the dynamics with natural gas-fired units in
particular, the following chart shows the key costs for coal-fired generation, broken down into
fixed (that is, those costs that remain the same no matter the amount of electricity generated) and
variable costs (that is, fuel and other costs that vary with the amount of electricity generated).
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GENERATION OVERVIEW

Generation Costs

. fliustrative
« Generation costs vary for each
NIPSCO unit
Total cost per year
«  Key cost components are: Environmental Costs ...

Capex for ELG, CCR. etz
— Environmental costs for controls required
to be compliant with future regulations like
effiuent imitations guidetines (ELG) and
coal combustion residuals (CCRY
- Eixed costs including operations and [OM, Maintensece
maintenance (GAM), labor, capital Cagpex. Taxes}
recovery, allowed returm, any necessary
maintenance capital expenses
{(Maintenance Capex}, and taxes
~ Mariable costs including fuel and
environmental chemicals

Variable Costs
{Chamicals, Fuel] —=

* The sum of these costs over time and
is expressed as net present value of e
revenue requirement (NPVRR) Generating Unit

NipscoNpscocom AN I ED.

GEMERATION OVERVIEW

Variable Costs

« Fuel {coal or natural gas) is the largest variable cost for NIPSCO units

« Variable Operation and Maintenance {VOM) costs include chemicals for
environmental conirols and are generally higher for coal versus natural gas
fuel generators

MIPSTO Fuel and VO

'
!
t
i
i
i
'
s
i
i
l
3
1
1
i
1
i
i

{SaAIn

24

12 14715 1718
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The following graph highlights the significant differences in the cost of maintaining coal-fired
and gas-fired power plants. Maintenance costs are an important consideration in selecting new
resources, as well as the decision to retain existing coal-fired generating units.

CENERATION OWVERVIEW

Operating and Maintenance Costs for NIPSCO
Units

- Coal units have sizeable ongoing maintenance capital needs to relative to
alternatives

- NIPSCO coal units have —4 to 8x higher fixed operating and maintenance costs
than combined cycle gas turbines

Fverage fanast Tuces cana
S (25

Total Cost

age sarms s
N!F'SCQ;NIF’.:GOM["“_“ S

IPL, on page 69 of their 2015 IRP, constructed_the followmg graph to describe the break-even
point for their new Eagle Valley Combmed Cycle facﬂlty an “,‘thelr most efficient coal-fired plant
in Petersburg.

Average Cost (Fuel and Variable O&M), Petersburg and Eagle Valley CCGT
Cost ($/MWh) {PL Contracted Coal Price, Potential Market Gas Prices
$30.00

$28.00
Petersburg Avy Cost: ~$26-28/MWh

$26.00

Average Cost
Breakeven Range

$22.60
$3.00 $3.10 $3.20 $330 $3.40 $3.50 $360

Natural Gas Prices ($/MMViBtu)

$3.80 $3.90 $4.00

To be clear, while the cumulative effect of decades of environmental regulations have had a
significant effect on coal-fired power plants, the most recent efforts by the Environmental
Protection Agency to impose regulations on carbon dioxide (CO2) were not significant drivers of
resource decisions for Indiana’s utilities. That is, the potential cost and other ramifications of
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COz regulations were dwarfed by the relatively low cost o ral gas as a generating fuel and

the very high cost associated with the construction and maintenance of coal-fired generation.
The number of scheduled or completed coal apacity retirements are increasing through
2021. About 49.5 GW of coal capacity is‘or was scheduled for retirement between 2013~
2-11, an increase from the 41.1 GWs scheduled as of March 27, [2017] Forty-five coal
units are slated to retire from 2017-2021 while 395 unites have been retired since 2012.
Some power companies have said that low-priced natural gas continues to drive decisions
to retire coal-fired units (SNL based on S&P’s al Market Intelllgence, October 11,

in2018.* n the future, there may be technological
asa result mcrease the economic viability of coal and

growing number of retlrements .

Unfortunately, ot er immediate casualtles of these market pressures have resulted in
bankruptcies of several ¢ D S

* FirstEnergy Solutions Corp (FES) filed for bankruptcy March 31, 2018 due to the dramatic changes in
fuel prices, low load growth, increasing penetration of renewables. The bankruptcy protection was filed
two days after asking the DOE to invoke an emergency declaration that would direct the PIM
Interconnection to ensure full cost recovery for FES's at-risk coal and nuclear plants in the region and
after FES notified the PIM it will retire its three nuclear plants next two to three years. FES President and
board chairman Donald Schneider said:

The significant increase in the availability of cheap natural gas due to fracking has given gas-
fired generation an advantage. This has had a profound impact on companies that rely on coal
and nuclear power. In addition to increased gas-fired output, the economic downturn of 2008 and
2009, improvements in energy efficiency, and more renewable generation have continued to
place downward pressure on electricity prices and the value of certain generation resources such
as coal burning and nuclear-generating units. He also said tougher emissions rules for coal-
burning plants and the removal of federal restrictions on natural gas usage have undermined the
coal and nuclear-generating fleets (emphasis added) (SNL April 2, 2018).

5 CNN (November 1, 2017) Armstrong Energy — filed for bankruptcy in October 2017; Business Insider
(December 6, 2016) cited: Peabody Coal — March 2018 (court approved restructuring plan) for a bankruptcy
that was filed in April 2016; Arch Coal — January 2018; Alpha Natural Resources — August 2015 (emerged
from bankruptcy in July 2016); Patriot Coal (after losing money each year from 2010) — July 9, 2012 (the
company filed for bankruptcy after recording $198.5 million in losses); James River Coal first filed for
bankruptcy in 2004 and again on April 8, 2017 (James River was forced to close a dozen of its mines due
to poor market conditions).

32



Cause No. 45052
Admi nistrative Notice No. 2
Page 36 of 82

A concern has been expressed that, as a nation, we may be placing too much reliance on natural
gas and, thereby, not giving appropriate consideration to resiliency of the power system. As the
U.S. Department of Energy’s Sandia Laboratory states:

“Grid resilience is a concept related to a power system’s ability to continue operating and
delivering power even in the event that low probability, high-consequence disruptions such
as hurricanes, earthquakes, and cyber- -attacks occur. Grid resilience objectives focus on
managing and, ideally, minimizing potential consequences that occur as a result of these
disruptions.” Sandia, however, notes that “currently, no formal grld resilience definitions,
metrics, or analysis methods have been univer 1ly accepted.”™® 7

The FERC currently has a process mvestlgatmg e relationship between resﬂlency, reliability,
and the performance of the bulk power system. |

1.

When analyzing the generation resource mix in Indlana retlrements of existing coal resources
are of prlmary focus. Every Indlana ut111ty has exhlblted a keen apprecnatlon for the l'lSkS of

drastically. These hanges, taken s a whole, pr0V1de the primary 1mpetus for retirement of some

coal-fired power plants and the resulting significant changes in the composition of the generation
fleets for Indiana, the region, and the nation.

a)  Duke Energy Indiana - 2015 IRP

Duke Energy’s total installed net summer generation capability owned or purchased by Duke
Energy is currently 7,507 MW. This capacity consists of 4,765 MW of coal-fired steam capacity,
595 MW of syngas/natural gas combined cycle capacity, 285 MW of natural gas-fired combined

6 Reliance on Regulatory Effects and Electric Power Systems Research - Abstract, Sandia Laboratories, February
2017.

7 The FERC, in response to the DOE’s NOPR on resilience offered that resilience means the “ability to withstand
and reduce the magnitude and/or duration of disruptive events, which includes the capability to anticipate, absorb,
adapt to and/or rapidly recover from such an event.” Most, however, recognize that this definition is not distinct
from the definition of reliability.

33



Cause No. 45052
Admi nistrative Notice No. 2
Page 37 of 82

cycle capacity, 45 MW of hydroelectric capacity, and 1,804 MW of natural gas-fired or oil-fired
peaking capacity. Also included is a power purchase agreement with Benton County Wind Farm
(100 MW, with 13 MW contribution to peak modeled).

Duke Energy’s recommended plan for the 2015-2035 planning horizon is shown in the following
table. The plan includes the retirement of five combustion turbines at Wabash River (668 MW)
in 2016, Connersville 1&2 combustion turbines (86 MW) in 2018, Gallagher units 2 & 4 (280
MW) in 2019, and Gibson 5 (310 MW) in 2031. The plan also included the addition of two
combined cycle facilities of 448 MW each — one in 2020 and the other in 2031. Resource
additions also included regular additions of wind and solar in relatively small increments.

Duke Energy’s Generation Mix 20
Current and Projected Capacity Mix by Portfolio

Coal - IGCC . Renewable/EE/DR

Source: Duke Energy Indiana 2015 IRP. Pg. 16

b) Hoosier Energy — 2017 IRP
Hoosier Energy does not show a resource deficit until 2024-25. Hoosier Energy’s preferred
capacity expansion plan suggests adding 891 MW of additional solar and wind over the planning

period, as well as 205 MW of combustion turbines in 2024. The preferred plan also shows 208
MW of retirements of contracts through the 2018 — 2037 planning horizon.
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Year Retirements Additions

Meadow Lake Wind (25 MW);
2018 Orchard Hills LFG (16 MW)
2019 Story County PPA (25 MW)

Meadow Lake Wind (50 MW),
2020 Solar PPA (100 MW)
2021 Solar PPA (100 MW)
2022
2023
2024 Duke Energy PPA (100 MW) Combustion Turbine (205 MW)
2025
2026 Duke Energy PPA (50 MW)
2027
2028 Clark-Floyd LFG (4 MW)
2029 Rail Splitter PPA (25 MW)
2030
2031
2032 Dayton Hydro {4 MW)
2033
2034
2035 Solar PPA (200 MW)
2036 Solar PPA {200 MW)
2037 Solar PPA (200 MW)

Total MW 208 1,096

Source: Hoosier Energy 2017 IRP. Pg. 92

igan fPower ‘—-;2:‘() 15 IRP

[&M’s resource mix wﬂl be. hlghly dependent ona de0151on on the Rockport generating units and
its resource alternatives. I&M’s 2015 IRP is being updated in 2018 and the future resource mix is
ferent than predicted in 2015. The 2015 IRP, however, remains the most recently
‘mation. It descrlbes the change in its generation mix during its 20 year IRP period
based on its preferred resource p 'rtfollo It notes the energy output attributable to coal-based
assets decreases from 40 percent to 33 percent, while nuclear generation shows a decrease from
53 percent to 38 percent seriod. Likewise, in addition to energy from a new natural gas
combined cycle plant, which would comprise 15 percent of its resource portfolio, renewable
energy would be antlclpated to increase from 6% to 13% over the planning period.
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I&M’s Preferred Portfolio

e Maintains I&M’s two units at Rockport Plant, including the addition of Selective
Catalytic Reduction (SCR) systems in 2017 and 2019: as well as FGD systems
2025 and 2028

e Continues operation of I&M’s carbon free nuclear plant through, minimally,
its current license extension period

e  Add 600MW (nameplate) of large-scale solar resources
e Add 1,350MW (nameplate) of wind resources
o Adds 1.253MW of NGCC generation in 2035

e Implements end-use energy efficiency programs so as to reduce energy
requirements by 914GWh and capacity requirements by 70MW in 2035

e Adds 27MW of natural gas CHP generation

e Recognizes additional distributed solar capacity will be added by I&M’s
custoniers, starting in 2016, and ramping up to SMW (nameplate) by 2035

Source: Indiana Michigan Power 2015 IRP. Pg. ES-6

2016 1&M Energy Mix

# Nuclear

® Natural Gas

& Coal

B Wind

% Hydro

40% 53% & Large Solar
& EE
# EECO

# Distr. Gen.

Source: Indiana Michigan Power 201 5 IRP. Pg. ES-10
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2035 1&M Energy Mix

11.3% ® Nuclear

® Natural Gas
37.9% " Coal

' & Wind

 Hydro

& Large Solar

33.1% s

& EECO

# Distr. Gen.
15.1% r.Ge

Source: Indiana Michigan Power 201 5 ’ RP g ~Pg ES—I 0

, thoroughly review the potentlal for termmatmg the Rockport Unit 2 contract as early
as 2023 and the closing of Rockport 1 by 2028. Numerous factors are driving exploration of
these optlons ncluding economics, legal, and regulatory considerations. It is important to keep in
mind that the ana1y51s is not complete and many factors will be considered prior to any decisions
being made. ‘ f

d) unicipal Power Agency — 2017 IRP

IMPA anticipates a need for market purchases through 2025 to provide a small amount of
capacity and energy needed due to the expiration of a 100 MW power purchase agreement in
2021. From 2018 through 2027, IMPA anticipates much of its new resources will be solar and
wind. After 2026, IMPA expects to be have adequate resources with the addition of one or more
combined cycle units. The following graphics show IMPA’s resource needs and the resources
required to serve its member cities’ electrical requirements.
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olar

2018 (50) | PPA Expires 100 Bilateral Capacity (18-20) 62
12 Solar

2019 (50) | Wind PPA Expires 50 ind PPA 12

2020 12 Solar 12

(100) | PPA Expires 12 Solar

2021 (100) | Bilateral Capacity Expires | 200 Bilateral Capacity (21-25) 12

2022 12 Solar 12

2023 12 Solar 12

2024 12 Solar 12

2025 12 Solar 12
12 Solar

(g0) | WWVS Retires 200 Advanced CC

2026 (200) | Bilateral Capacity Expires | 50 Wind PPA (28)

2027 12 Solar 12

2028 12 Solar 12

2020

2030

2031

2032

2033

2034 (100) | PPA Expires 260 Advanced CC 70

2035

2036

2037

Total (780)

o
=]
e
&)

[t

[ &)

Source: Indiana Municipal Power Assocmtton 201 7 IRP Pg. 1-13

MW of co fired generatloni 0 gas, and « ompleted the 671 MW Eagle Valley Combined Cycle
Gas Turbine (“*CCGT”) on April 28, 2018. The following table shows how IPL’s resource mix
changed over the period 2007-2017.

38



Cause No. 45052
Admi nistrative Notice No. 2
Page 42 of 82

" i3] sels the Renewabie
Erusrgy Credils (RECS)

Source: Indianapolis Power & Light 2016 IRP. Pg. 3

In the IRP IPL embraced flexibility for future resources:

Optionality will take us many places, but at'lts core ankoptlon is what makes you
antifragile and allows you to b‘" ,ﬁt from the positive side of uncertainty, without a

preferred resot
technology co fts that may decrease more ( u1ckly than currently projected Wh1ch would likely
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Final
Base Strengthened
Case | Environmental |Distributed Generation Hybrid
Coal 1078 0 1078 1078
Natural Gas 1565 2732 1565 1565
Petroleum 11 11 11 0
DSM and DR 208 218 208 212
Solar 196 645 352 398
Wind with ES* 1300 4400 2830 1300
Battery 500 0 50 283
CHP 0 0 225 225
totals 4858 8006 6319 5060
It should also be noted that IPL has been a leader:flf the deployment of Ad n ced Metering

Infrastructure (AMI) that provides IPL with sub- hourly' sage information. This. very discrete
data can be used to enhance the credl ili y of IPL’s loa casting, opportumtles to establish
more precise rates that recognize the f providing electricity varies continuously, aid in the
evaluation, measurement, and valuatio A&V) of energy efﬁmency programs, demand
response, distributed energy resources, an renewabl‘ sources enables IPL to evaluate non-

integrated new technolog
improves the mformatlon need fo
distribution reliability. =

24 percent decrease from 2010‘.’; Natural gas generation constituted 19 percent in 2015 DSM,
partlcularly the: mdustrlal 1nterrupt1ble program, accounted for about 15 percent of the resource
mix in 2015.

NIPSCO retired Bailly Generating Station (“Bailly”) Units 7 and 8 by May 2018. The
replacement capacity nece o0 meet the customer demand during the short-term action plan
period would range from approximately 150-200 MW and would be addressed with either short-
term purchase power agreements and/or market capacity purchases, whichever provides the best
alignment of costs and mitigation of risks for customers.
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NIPSCO
Supply Mix (2015)

Source: Northern Indiana Public Seiv  Company 2016 IRP. Pg. 4 :
NIPSCO, like other Indiana utilities, is using a comb;ned cycle: generatmg umt asa proxy for its
next resource. However, NIPSCO, m‘ the 2018 IRP under development is 1ssu1ng an “all source

Request for Proposals” as a means of securmg future reso ces. According to NIPSCO, its

e Add comb 'ed cycle gas turbme capacity to meet supply needs that are not covered by
shorter duration supply optlons

e Continue to evaluate additional supply retirements in light of changing market conditions
and policy requirements;

e Continue to invest in infrastructure modernization to maintain safe and reliable delivery
of energy services; and

e Continue to comply with North American Electric Reliability Corporation Critical
Infrastructure Protection cyber security standards.
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2) Southern Indiana Gas & Electric Company — 2016 IRP

SIGECO’s current generation mix consists of approximately 1,360 MW of installed capacity.
This capacity consists of approximately 1,000 MW of coal fired generation (68 percent), 245
MW of gas fired generation, 3 MW of landfill gas generation, purchase power agreements
totaling 80 MW from wind, and a 1.5 percent ownership share of Ohio Valley Electric
Corporation (“OVEC”) which equates to 32 MW. SIGECO’s preferred resource plan would have
the mix of natural gas and coal essentially swapping places in its generation resource mix.
Natural gas would end the 20 year planning period at 63 percent of the resource portfolio, and
coal would account for 16 percent. The small difference is made up for with small increases to
energy efficiency and renewable.

SIGECO noted on page 9 of the Non-Technical Summa, 1 ‘the cost of renewable resources
continue to decline but are still expected to be more expensive in the Midwest over the next
several years. SIGECO also expressed the concern that they need to I carn more about integrating
solar resources in its territory: '

balances the energy mix for its generation po
cycle gas turbme facility and solar ower plants

2015 Portfolio Resource Mix 2036 Preferred Portfolio Resource Mix

(MWs) (MWs)
Other Other
Ef%gzrg\zy ;, Renewable (OVEC™) Renewable (OVEC*")
6% [ 2% 8% 1%
Demand ‘ Energy N
Response* - Efficiency/ o

Demand
Response*
1%

Coal Base
Load (2417
Power}
16%

Natural
Gas Ba‘w

v Coal Base
Load (2417
Power)

65% Pow nx)

41%

Source: Southern Indiana Gas & Electric Company 2016 IRP. Pg. 46

42



Cause No. 45052
Admi nistrative Notice No. 2
Page 46 of 82

SIGECO is proposing in Cause No. 45052 to diversify its generation fleet based on its 2016
Integrated Resource Plan by investing in a new CCGT sized to replace certain coal-fired units
that will be retired at the end of 2023. SIGECO is seeking a CPCN to construct a 2x1 F class
technology CCGT with capacity of 800 to 900 MW, to be constructed on the ground adjacent to
SIGECO’s Brown Generating Station.

Consistent with the 2016 IRP, SIGECO plans to retire Culley Unit 2 and the Brown Units 1 and
2 once the CCGT is operational. According to SIGECO Culley Unit 2’s age and efficiency will
not justify further capital investment to allow it to continue to operate in the future. Brown Units
1 and 2 would require significant cap1tal investment, including construction of a new scrubber, to
allow them to continue to operate in the future. While SIGECO has agreed to continue its joint
operation of Warrick Unit 4 through December 31, 2023, the continued operation of that unit is
not economic and is further complicated because ALCOA lowing its recent organizational
and operational changes, is not able to uncondltlonally commit to use of the jointly owned unit as
part of its future operations. Based on the 2016 IRP ,nd updated IRP ‘modeling completed in
2017, SIGECO plans to retire 73% of its current c al-fired generation: ﬂeet and diversify its
generation portfolio by adding the CCGT at the. end of 2023. E

Valley’s re ource plan antlclpates bulldmg 600 MW of baseload combined cycle resources and
350 MW of peaklng combustion turbine resources along with 50 MW of energy efficiency. The
expiration of existing purchase power agreements drives the need for these resources. At the end

of the 20-year plan horizon in 2036, Wabash Valley’s current base expansion plan forecasts that
its energy and capacity needs Wﬂl be served as depicted in the following charts.
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2017 Forecasted Energy (GWh) 2017 Forecasted Capacity (MW)
= Codl Baseload 3‘0%4.2% . & Codl Baseload
0.4%. , = 1 Landfilt Gas
& Landifit Gas 2.3% Baseload
, ,3.7% Baseload A 1 Combined Cycle
2 Combined Cycle 16.5% Infermediate
gy Infermediate & Peaking
m Peaking

® PPAs Baseload

0.2% mPPAs Baseload = PPAs Renewables 2

2
= PPAs Renewables

mDemand
64.1 . . Resporse
# Economic Market | | 36.2% 25.6% L Capdcﬂy Market
Purchases
Source: Wabash Valley Power Association 2017 IRP. ES-Page 3
20346 Resources!
2034 Forecasted Energy (GWh) 2034 Forecasted Capacity (MW)
m Codl Baseload 2.7% 0.8% m Coal Baseload
19.6% & Combined Cycle 1.3% 10.8% # Combined Cycle

Baseload \ Baseload

w Landfill Gas = Combined Cycle
Baseload infermedate

s Combined Cycle m Peaking
Intermediate

® Peaking PPAs Renewables?

2

PPAs Renewables 29.0% » Demand Response

w EE 37.8% 5 EE

# Fconomic Market uz Capacity Market

46.0% Purchases 15.1%

Assoctatton 20]7IRP ES: Page 7

now approache DR programs aé‘ a resource, Just like a peaking plant. (Page 24)

In 2011, Wabash Valley created two rate riders that allowed end use commercial and industrial
customers the ability to pa 101pate in MISO’s Emergency Demand Response Initiative and
PIM’s Emergency Load Response Program. Since 2012, Wabash Valley has offered the
PowerShift® program, an updated DLC program. To date, 19 of the 23 Members have signed
agreements to participate in the PowerShift® program. The PowerShift® program includes
participants’ water heaters (WH), air conditioners (AC), pool pumps (PP), field itrigators (FI),
entire homes (EH), ditch pumps (DP) and grain dryers (GD). Please see the table below for
details as of June 1, 2017. Page 23PowerShift® program, an updated DLC program. To date, 19
of the 23 Members have signed agreements to participate in the PowerShift® program. The
PowerShift® program includes participants’ water heaters (WH), air conditioners (AC), pool
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pumps (PP), field irrigators (FI), entire homes (EH), ditch pumps (DP) and grain dryers (GD).
Please see the table below for details as of June 1, 2017. (Page 23 of IRP)

Wabash Valley started offering EE programs to its Member cooperatives in 2008 with the
Touchstone Energy® Home Program, a residential new construction program focused on helping
builders and homeowners construct a high performance, comfortable, durable and low energy
cost home. Since 2008, the Company has worked jointly with our Member cooperatives, retail
members and our Power Supply staff to develop attainable savings goals that lessen baseload
power supply costs and increase retail member satisfaction throughout the service territory (Page
27). In Wabash Valley’s 2017 IRP, the generation and transmission cooperative (G&T) said its

members realized the following savings from energy efficie
Association 2017 IRP, page 21).

Energy Efficiency MWh Savings 2'(")"10'-{-,2017

Wabash Valley Power

1/2014- 7/1/2015- | 4/2016- | 1/2017-12/2017
2010 2011 2012 2013 /2015  3/31/2016 | 12/2014 (As of 8/2017)
MWh
Savings | 5043 | 4,898 | 13,579 | 22,717 1 27,330 23,488 64,604 25,192
Verified Verified Verified Goal: 34,277
Source: Wabash Valley Power Association 2017 IRP. Pg. 3 ] - . E - ;
Energy Efficiency Cumulative Program Highlights 2008-2017 (As of 8/2017)
Residential Member Participants 41,481
C&l Member Participants 1,312
Total Amount of Incentives Paid $14,299,000
Avoided Power Supply Cost @ $40/MWh $17.268,000

The savings goal for 2017 is 34,277 MWh.

Source: Wabash Valley Power. feikation 2017 IRP. Pg. 31
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2. Indiana Resource Mix Analysis

As stated earlier, Indiana’s electric resources are changing. Over the next 20 years, a significant
number of coal-fired generation plants will likely be retired. Possible resource additions will
most often consist of natural gas generation plants and renewable resources, as well as energy
efficiency and demand response. While many of these changes started with increased federal
environmental regulations regarding coal, the sustained lower prices for natural gas are a major
factor, shifting the economics toward generation fueled by natural gas. Because IRPs look at the
lowest cost options across multiple scenarios and risk factors, lower cost natural gas is often
selected through the modeling as a preferred option for future resource additions.

3. Renewable Resources in Resou

Indiana utilities’ resource mix show an increase in renewable resources, particularly wind. As the
growth rate of wind and solar has been significant, the total amount of renewable resources, as a
percent of all resources in Indiana is still very ! sm"'ll but an increasing part of u‘ullty resource
portfolios. L

The total amount of 1nstalled wind capac1ty in Indlana ab"'“ t"2 023 MW Thls"'constltutes about

‘ate wind generators. As of May
, rchased | power agreements for wind,
accordmg to IURC data. B d;on the IRPs total wind resources are expected to grow as utilities
build or contract for: utlhty -scale wmd resources as indicated i in their most recent IRPs.

compensatm 1 rate when net me crmg w',, no longer be available. The 2017 increase in both

customer particip

tlon and net metering capacity is likely due to the new legislation.
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Indiana Electric 10U Net Metering Capacity and Customer Count

; s kw wdli—m CUSTOMErs
60000

2500

IPL 0 94,384
NIPSCO 14,348 31,016
14,348 125,400

share of the tc tal electrlclty generatlon

he state. It should be noted this graph includes energy
for total wind energy generated

Indiana, not just the energy from Indiana wind facilities with
long term purchase power cont cts with Indiana utilities. Despite the rapid growth in solar, it
contributes a very sm‘ygl_lnshare to the total electricity generated in Indiana.

8 A FIT is a policy tool designed to encourage the development of renewable electricity generation by typically
offering above market prices for output as well as the assurance that the utility will purchase the output. FITs are
typically designed for small-scale renewable energy technologies that use solar, wind, and/or biomass.
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Renewables share of Indiana electricity generation (1960-2014) EIA May 2017

e Mydroelectric | ~8- Biomass —de=S%olar o Wind  sssesTotal Renewables

6%

4%

3%

2%

1%

0% e o

& S S A
R I g

Utilities expect roof top and utility st rease (this includes ‘Community

solar and concentrating photovoltaic).

solar resources t

Percent of Solar Total 1k and Up
as% WPL 918
15%  IMPA 280
20%  Duke 373
6%  Hoosier 118
6%  NPPSCO 115
5% |&M ; : 10.1
__Total 150.6

In addition, there is én;{fe?gpect ion that distributed energy resources (“DERs”), including
Combined Heat and Power as well as battery and other storage technologies, will increase their
penetration over the 20 year planning horizon, which could be used to improve the reliable
capacity of renewable resources. Newer technologies such as fuel cells may become
economically feasible in the long-run. In the short-term, uncertainty about tax incentives may
retard the growth in some technologies. In the longer-run, several projections suggest that
increases in efficiency, combined with coupling intermittent technologies with back up
generation or storage, will overcome the cost-effectiveness hurdle. Based on the IRPs, Indiana’s
utilities are expecting DERSs to be an increasing factor in future years.
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4. Energy Efficiency and Demand Response

Collectively referred to as Demand Side Management (“DSM”), energy efficiency and demand
response have a relatively small but important percentage of the total resource mix (the level of
energy efficiency savings achieved by a utility in a year generally ranges from 0.7 percent to
around one percent by those customers participating in energy efficiency programs. Energy
efficiency also results in some demand reduction.) According to the SUFG, demand response is
expected to increase from about 1,000 MW to almost 1,200 MW over the 20-year forecast
horizon (State Utility Forecasting Group’s 2017 Electricity Projections. Pg. 3-1). Similarly,
customer-owned resources, such as combined heat and pow ve a small share of the total
resource mix but it is growing in significance. These resources add important resource diversity
and reliability, and have a positive influence on the timirig -operational characteristics, and
costs of new resources. That is, DSM minimizes rlsksfor the utility and consumer. Moreover, in
addition to lowering the cost to customers, these re ources give customers greater control over
their electric use and the attendant costs. As the sophistication and credlblhty of all aspects of
IRP evolve, it seems certain that these resources w1ll be mcreasmgly essent1al to the operations
of the electric power system. ' ~

d electric utilities must submit three-year energy

ion. All five utilities have energy efficiency

in the rev1e‘:_:process One of the basic
must find that the proposed three-year
eﬁt"viiith the Utility’s integrated resource

Under Indiana law, the five investor-owne
efficiency plans to be approved by the _omm:
plans that have been approved by the commission ot
determinations required by the law is that t ,e,Comm
energy efficiency plan is eaSonably achxevable conﬁ 1

2015 Embedd‘edifDSM and 201 Increlﬁ:ental Peak Demand Reductions from Energy
Efficiency and Annual Demand Response Program (MW)

2015 Embedded DSM | 2016 Incremental Energy Efficiency | 2016 Annual Demand Response
3421 121 1,063

Source: State Utility Forecasting Groupk’k;v‘20"17 Electricity Projections. Pg. 4-5
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Projections of Incremental Peak Demand Reductions from Energy Efficiency and Demand
Response
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Source: State Utility Forecastingﬁfbup’s'k201,7;E‘lykecktricity Projeéiioh;.k Pg.. s

D. Resource an‘d Ope t_ional "Efficiencies Gained Through RTOs

With the reformatlon of the wholesale power ‘markets in the late 1990s that resulted in the
establishment of RTOs and Independent System Operators (“ISOs”) like the MISO in Carmel,
Indiana, and PJM, it became p ssible to efficiently trade power over great distances due to
elimination of artificial antlcOmpetltlve barriers and pricing reform. This prov1ded for more
efficient and rellable operation of the electric system that tempered retail price increases. Today,
all the large investor ‘aned util with rates regulated by the Commission have joined, with
Commission approval; an RTO. I&M is a member of PJM and the others (Duke, IPL, SIGECO,
and NIPSCO) are members of MISO. The following graphics illustrate the geographic scope of
these RTOs. '
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Fair and competitive access to a broadly diverse power supply me‘ int that Indiana utilities no
longer needed to plan their resources as if they were not interconnected to a vast and growing
electrical grid. Understanding the current and future regional supply and demand for electric
power is now an integral part of the Indiana IRP process.

Among other important functions, MISO and PJM f: ili e operations of the competitive
wholesale power markets in a number of ways: o
(1) Providing for regional control of ge tions resources that is much more cost effective than
having individual utilities only use their own generatlon resources, which occurred before the
RTOs. ;

(2) Transmission of ele’ct,’

ower over Vast dlstanc Whlch is esséhtial for reliability and the

Osts of new or upgraded transmission based
ir share of the costs.

which, m,tum enables Indi, na utlllti_s;to alter thelr resource decisions to reduce costs for their
customers and prov1de mcreased dlver51ty of resources.

k- ‘MISO Reglon

MISO’s Value Proposn on doc ments how the region benefits from its operation. In 2017, MISO
calculated that its efforts provided between $2.9 billion and $3.7 billion in regional benefits,
driven by enhanced reliability, more efficient use of the region’s existing transmission and
generation assets, and a reduced need for new assets. This collective, region-wide approach to
grid planning and management delivers efficiencies that could not be achieved through statewide
power pooling alone.

The MISO region is undergoing a significant change in the generating fleet composition. This is

due to the cumulative cost effects of environmental controls, the aging of the coal and nuclear
generating fleets, the greater than expected penetration of renewable resources, declining cost of
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energy efficiency, and especially the declining cost of natural gas and projections for low natural
gas prices for several years.

On April 25, 2018, the MISO said it will have adequate electric” y-resources to meet demand for
this summer. The regional transmission operator, whose gri 'covers 15 states in the Midwest and
southern U.S., expects demand to peak at 124,700 MW, b ailable supply of 148,600
MW.® Beyond this summer and for the next several years MISO expects that it will satisfy the
reliability requirements promulgated by the North . \merican Electric Reliability Corporation and
approved by the Federal Energy Regulatory Commission to assure adequ te supply to satisfy the
forecasted demand and meet unforeseen contmg@nc;es.lo

Within the MISO region, coal-fired generation constifﬁted 75% of total energy pr()duction in
2010 and is projected to decline to abou From 2000 until April 2016,
approximately 9.1 GW of coal-fired capamty “fas been retired in MISO, according to SNL. By
2030 natural gas-fired generation is projected to mcrease from 15% in 2014 to 35% in 2030.
Increasmgly, natural gas_sets the market pr e (Locat1 Margmal Price — LMP). As the

s, the amg i expected to constitute 35% by

2 SNL, April 25, 2018.

10 Prior to RTOs individual utilities were responsible for meeting their Resource Adequacy (RA includes adequate
resources to meet expected needs and a reserve margin (RM) above the expected needs in the event of a contingency
such as an unexpected outage at a large power plant). Reserve margins in excess of 20% were typical. The amount of
reserve margins were based on a rule of thumb rather than rigorous analysis. With RTOs, the RA was based primarily
on more rigorous mathmatical calcuations for the entire region. Setting RA for a large region afforded greater resource,

fuel, and load diversity than was achievable by individual utilities. This reduced need for capacity due to RTO
operations, results in savings for utilities and their customers. ~Generation resources located in the MISO region
currently exceed the target level of RA. The current level of resources reflects the resource decisions made by the
MISO market participants. These decisions are in reponse to a wide range of market forces and operational decisions
besides the target level of RA set by the MISO on an annual basis.
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Projected 2030 MISO
Energy Mix

Nuclear
15%

*Other includes hydro, pumped hydro,
oil, solar and others.

investment i ,resources will be‘recovered and mvestors will be adequately compensated.
Despite the mgmﬁcant changes in generatxon resource composition and the anticipated changes
as projected by the MISO, the Midwest should have a well balanced portfolio of generation
resources and technologlcs, thus avoiding undue reliance on any one technology or fuel type for
the foreseeable future.

2. PJM Region

In contrast, the PJM is characterized by predominately restructured states that have little, if any,
regulatory authority over the operation, construction and planning of generating resources. As a
result, generation owners in those states are subject to market prices for economic viability. With
the sharp decline in natural gas prices, projections for continued low-cost natural gas, and the
relatively high capital cost of coal-fired (and nuclear) generating facilities, compared to natural
gas generating facilities, a substantial amount of the coal-fired (and nuclear generation) is at
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considerable risk for continued economic viability. As a result, some states have or are
considering additional out-of-market actions to subsidize the operations of coal and nuclear
power plants. These PJM market issues do not affect I&M or its parent company, American
Electric Power (“AEP”), as they do not participate in PJM’s capacity auction. Instead, AEP
meets PYM’s Fixed Resource Requirement (“FRR”), in which AEP assures that it has sufficient
resources to more than meet its customers’ needs.

Similar to MISO, PJM provides an annual value proposition, summarizing the benefit of a
regional grid and market operations in ensuring reliability, providing the needed generating
capacity and reserves, managing the output of generation resources to meet demand and
procuring specialized services that protect grid stability. As w 1all RTOs, PIM reacts to
changes in demand in real time, adjusting generation to be in balance with demand and maintain
the transmission system at safe operating levels. PJM secks to ma nage transmission constraints —
limitations on the ability of the transmission system to move power — by adjusting the output of
generators whenever possible to promote efficiency. PIM’s large footprmt makes the
transmission planning process more effective by considering the region as a whole, rather than
individual states. The fact that PIM plans for resource adequac over a large‘reglon results in a
lower reserve margin than otherwise would be necess ary. '
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PJM is also expected to‘meet their. antlclpated de "mand without major concerns. Beyond this
PJM expex ,ts to have sufficient resources to satisfy the
y _he North Amerlcan Electric Reliability Corporatlon and

the foreca ed demand d meet unforeseen contmgen01es

The a! nal Pei*spective

The same factors that drive resou ce decisions in Indiana are also driving long-term resource
decisions throughout the Unite States. Specifically, the projections for low natural gas prices
relative to coal, continuing low forecasts for growth in energy use, projected costs of renewable
resources, energy efficiency, demand response, higher maintenance costs for coal and nuclear
generating units, and the relatively high cost of building new coal-fired and nuclear powered
generating facilities compared to natural gas-fired generating units.

E. Comparative Costs of Other Means of Meeting Future Needs

Integrated resource planning considers all possible resources, including traditional resources
such as coal, natural gas, and nuclear, as well as energy efficiency, demand response, wind,
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solar, customer-owned combined heat and power, hydro-electric and battery storage. An IRP
considers all these resource options on a comparable basis.

A useful first way of estimating and comparing the potential cost of new resources is to consider
the Levelized Cost of Electricity (“LCOE”). LCOE represents the per-megawatt hour (“MWh”)
cost (in discounted real dollars) of ‘building and operating a generating plant over an assumed
financial life of the facility. The LCOE includes capital costs, fuel costs, fixed and variable
operations and maintenance costs, financing costs, and an assumed utilization rate for different
types of resources. The importance of these factors varies among the technologies. For
technologies such as solar and wind generation that have no fuel costs and relatively small
variable O&M costs, LCOE changes in rough proportion to the estimated capital cost of
generation capacity. For technologies with significant fuel cost, both fuel cost and overnight cost
estimates significantly affect LCOE. The availability of various incentives, including state or
federal tax credits (e.g., the Production Tax Credit for new ' wind, eothermal, and biomass and
Investment Tax Credit for new solar photovoltaic and thermal plants), also affect the calculation
of LCOE. ‘

As with any cost factors forecast over a long per 20 years for IRPs m‘I dlana——there is
uncertainty about all of these factors, and their values y as technologies evolve and as fuel
prices change. The projected utilization rate ‘ tor) depends on the forecasted
demand for electricity and the existing esource mix in an area where additional capacity is to be
added. For Indiana utilities, the expected RTO dispatch will affect the utilization rate. That is, the
existing and projected comparison between resources in a region can directly affect the economic
viability of those resources. The direct comparlson , OE across technologies is, therefore,
difficult and can be mi ea ing as a 0 assess the economic competitiveness of various
generation alternatives st comparison over time of all resources is
inherent in the modeling process w is a table showing comparisons among different
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Estimated Levelized Cost of Electricity (Capacity-Weighted Average) for New Generating
Resources Entering Service in 2022 (2017 $/ MWh)

Yotal
LCOE
Capacity lLevelized Levelized Levelized Levelized Total Levelized Including
factor capital fixed variable transmission system tax tax
Plant type {%) cost O8M O&M cost LCOE redit® credit
Coal with 30% CCS* 1] HE o121 NB 4 NE R4 KB
 Coal with 90% CCS* W we N nB ) nB N8 na HB
Conventionat CC 87 130 15 32.8 10 483 MA 483
Advanced CC 87 155 1.3 303 11 481 MA 48.1
Advanced CCwithCCS  N§ mB  NE NB mE N8 NA NB
Conventionai CT e g o wWe o W8 NE . UhE o HA i
AdvancedCT o 30 227 26 51.3 ; 29 79.5 KA ;7975
Advancednucear 90 670 129 83 08 %01 WA 90.1
Geothermal 91 283 135 00 13 41 28 403
Biomass 83 403 154 45.0 15 102.2 B4 102.2
Non-dispatchable technologies R , e
Wind,onshore 43 330 127 00 24 480 ma 370
Wind, offshore ‘ 45 1026 200 0.0 20 1246 -185  106.2
Solar PV* . .3 482 75 00 33 591 125 465
So!anhermal §B NG NE MB wg N N NE
Hvdroelectric®

18 19 A 739

Source: Energy Information Administrati

“ ‘Fuel Price P 6jections Influence Compérative Costs

As the SUFC ',;t,‘ated'

levels by 2014 However, natural gas prices dropped again in 2015 to a level lower than
that of 2012, follgwed by a slight decrease in 2016. They are projected to increase
gradually for the remainder of the forecast horizon. Utility Price of Coal: Coal price
projections are relatively flat in real terms throughout the entire forecast horizon as coal
consumption decreases due to more natural gas and renewable generation observed in the
electric power sector (Page 1-3).

Similarly in the Energy Information Administration’s Annual Energy Outlook 2018, March 26,
2018:
Future growth in U.S. crude oil and natural gas production is projected to be driven by
the development of tight oil [1] and shale gas [2] resources. However, a great deal of
uncertainty surrounds this result. In particular, future domestic tight oil and shale gas
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production depends on the quality of the resources, the evolution of technological and
operational improvements to increase productivity per well and to reduce costs, and the
market prices determined in a diverse market of producers and consumers, all of which
are highly uncertain. [D]omestic dry natural gas production increases rapidly (more than
5% annually) through 2021 and then slows to an annual average growth rate of 1%
through 2050, reaching 43.0 trillion cubic feet (Tcf) per year in 2050 in the Reference

case.

Utility Real Fossil Fuel Prices
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As noted by the ’, k:,UFG:

separate and op)
electricity, they an

k ""Vych as coal, natural gas and oil affect electricity demand in
s. To the extent that any of these fuels are used to generate
erminant of average electricity prices. Around 65% of electricity

generation for Indiana consumers was fueled by coal in 2016. Thus, when coal prices
increase, electricity prices in Indiana rise and electricity demand falls, all else being
equal. On the other hand, fossil fuels compete directly with electricity to provide end-use
services, i.e., space and water heating, process use, etc. When prices for these fuels
increase, electricity becomes relatively more attractive and electricity demand tends to
rise, all else being equal. As fossil fuel prices change, the impacts on electricity demand
are somewhat offsetting. The net impact of these opposing forces depends on their impact
on utility costs, the responsiveness of customer demand to electricity price changes and
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the availability and competitiveness of fossil fuels in the end-use services markets
(Indiana Electricity Projections: The 2017 Forecast, SUFG page 4-3).

2. The Changing Fuel used in Generation Resources in the United States

The following graphic prepared by the Energy Information Administration projects three
different scenarios or possible futures. Specifically, better understand the potential risks, EIA
constructed a “base case” (or “reference case” or “most expected case”), a high case that shows
fewer coal retirements, and a lower case with more significant retlrements of coal-fired
generation. In these three potential outcomes, there are still significant decreases in the amount
of coal-fired generating capacity in the United States in the graph. In the second graph,
while the utilization rate for coal-fired generation is lower than it was prior to the fracking boom,
the remaining coal-fired power plants may have hi gher utilization rates than in the recent past, in
large part depending on the price of natural gas relative to coal. In other words, the remaining
coal fired fleet in 2019 and beyond may be dispatched more frequently. Tt is worth noting,
however, that the low scenario shows a long- térm::;:eclme in coal generation utilization (not
being as frequently dispatched) if natural gas prices ar ‘low "fthan the base case. prOJectlons

U.S. coal-fired generating capacity u.s. coal-ﬁred capacity utilization rate i"a
gigawatts ¢ia
2017 2017
350 history | projections 100% history : projections
{ 0 i
300 | 90% :
80% %
250 70%
200 60%
150 | m—— Low Oil and Gas
| 40% ; Resource and
100 i 30% : Technology
o Reference case
50 f 20% o High Oil and Gas
| 10% Resource and
0, ' ‘ ' ‘ ' ' 0% . ; ?éﬁhﬁ{ﬁﬂgy

2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050

Soyrce: U S Energy information Adiy

ation, Anaual Epergy Qutiook 3018

The following graph shows EIA’s Annual Energy Outlook 2018 reference case (or base case)
shows the dynamics caused primarily by retirements of older and smaller coal-fired generating
units and the continuing effect of environmental regulations. This graph is a projection of the
change in baseload coal-fired generation (billion kWh) over the 2016-2050 planning horizon.
While the production of electricity from coal-fired generation drops precipitously until 2022 the
remaining coal-fired generating units shows a marked increase in projected output through 2026
and a gradual decline thereafter. Of course, this scenario is just one of several possible future
outcomes.
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Electricity: Electric Power Sector: Power Only: Coal 4. pownLoAD
Case: Reference case
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The following EIA “Reference Case” (or “Base Case”) graph shows a precipitous decline in the
amount of coal-fired capacity (in MW) of the entire 2016-2050 planning horlzon. Subsequent
graphs layer in other resources to sho the relative chang n the nation’s resource mix over the

2016-2050 planning horizon.

Electricity Capacity: Electric Power Sectdr: Power Only: Coal X DOWNLOAD
Case: Reference case
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230
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o 2016 2018 2020 2022 2024 2026 2028 2030 2032 2134 2036 2008 2040 2042 2044 2046 2048 206D
ela?? Source: .S, Energy tnformation Administration

The graph below represents EIA’s reference scenario to depict the projected increases in the
capacities (MW) of natural gas combined cycle generation compared to coal-fired generation
over the 2016-2050 planning horizon.
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The following graph depicts the EIA’s reference case for the projecte
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generation.
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F.  Conclusion

The importance of long-term planning is reflected in the commitment of the SUFG, MISO, PIM,
and the EIA to continually conduct long-term resource planning that informs the Integrated
Resource Planning conducted by Indiana utilities. The IRPs are intended to serve as objective
guides for utilities, policymakers, and stakeholders to anticipate possible futures rather than a
definitive plan of action. The credibility of the IRP analysis necessitates the use of state-of-the-
art planning tools to construct a broad range of scenarios that reflect the dynamic nature of the
environment for the electric utility industry. These scenarios, and the resulting resource
portfolios, are intended to inform decision-makers of the risks and uncertainties inherent in the
planning of future resources and the attendant costs and benefits. The credibility of the analysis
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is critical to the efforts of Indiana utilities to maintain as much optionality as possible - which
includes off ramps - to react quickly to changing circumstances and make appropriate changes in
the resources.

Based on the 2015 through 2017 IRPs, the SUFG report, information from MISO and PIM as
well as information from the EIA, the expectation is that Indiana’s electric needs, as well as the
electric requirements of the region and the nation will increase gradually over the next 20 years.
Indiana utilities take their obligations to provide reliable and economical service very seriously
and this commitment is consistent with their long-term resource planning processes. Due in large
part to the likely retirement of additional coal-fired power plants; new resources (including
traditional generation, energy efficiency, demand response, customer-owned resources /
distributed energy resources, and new technologies) will be needed in the 2025-2035 timeframe.
Indiana utilities procurement of future resources and maintaining optionality will be facilitated
by MISO and PJM. ., L
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IV. Appendices

APPENDIX 1
Cost and Performance Characteristics of New Central Station Electricity Generating Technologies
Overnight Construction Costs

Base Total
overnight  Project Techno- overnight  Variable Fined nth-of-a-
First Lead cost  Contin- togical cost™e Oo&M* oM kind heat
available Size time {2017 genty  Optimism {2017 (2017  (2017%/ Heat rate® rate

Technology year'  (MW) ({years) $/kW)  Factor® Factor® $/KW)  S/MWh)  kW/yr)  (Btu/kWh)  (Btu/kWh)
Coat with 30% carbon

sequestration (CCS) 021 650 4 4681 107 103 508 717 70.70 9,750 9,221
Coal with 90% CCS 2021 850 4 5132 107 103 5,628 9.70 82.10 11,650 9,257
Conv Gas/Oil Combined
Cycefcq) 3/ 105 100 982 354 11 6600 6350
_AdvGasfOilCC 32026 108 100 1308 202 1010 6300 6200
Adv CC with CCS 3 193 108 104 2175 720 3375 7,525 7,493
Conv Combustion

Turbine’ 2019 100 2 1,054 1.05 100 1,107 354 1767 9,880 9,600
Adv Combustion

Turbine L...309 237 2 648 165 100 680 1081 9B0C 8550
Fuel Cells o 2020 10 3 6192 105 110 7,332 4SEd 9,500 6,960
AdvNucear 2022 2234 6 518 110 108 596 232 10460 10460
Distributed Generation

- Base w22 3 1,479 105 100 1,553 823 1852 8969 8,900
Distributed Generation

- Peak ) 2019 1 2 1777 185 100 1,866 223 1852 9,961 9,880
Battery Storage 2018 30 1 2067 185 160 2,170 712 3560 WA NJA
Biomass L2021 50 4 3584 107 100 38 558 11215 13500 13500
Geothermal®? A 5105 100 276 000 1987 921 9271
MSW - Landfill Gas 3 107 100 742 939 470! 18000 18000
Conventionat

Hydrqpuwer” ’ 2021 500 4 2,634 110 500 2,888 133 40.05 9271 9,271
‘Wind 2020 100 3 1,548 107 1.00 1,657 0.00 4747 9271 8,271
Wind Offshore® ) 2021 400 a 4694 110 125 6454 000 7856 9271 9
SolarThermatt 2020 100 3 3952 107 100 428 000 7141 821 9271
_SolarPy-tracking®® 20019 180 2 2004 165 180 2105  @go 02 9 9271
Solar PV - fixed tilté. 1 2019 150 2 1,763 1.05 1.00 1,851 0.00 220 9271 9,271

Source: Energy Informatio Administratio 1~ Annual Eﬁé‘rg}:i’()utlokok, Aprkilk~‘2:01 8
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APPENDIX 2
Coal Fleet Retirements
: Retired Coal Units Since 1-1-2010
Summer
Rating Age at
Coal Unit (Year In-service) Owner (MW) Retire Date | Retire Date

Edwardsport Unit 7 (1949) Unit
7 (1949) Duke 45 01-01-10 61

Edwardsport Unit 8 (1951) Unit
8 (1951) Duke 01-01-10 59
Mitchell Unit 5 (1959) NIPSCO 09-01-10 51
Mitchell Unit 6 (1959) NIPSCO 09-01-10 51
Gallagher Unit 1 (1959) 01-31-12 53
Gallagher Unit 3 (1960) 01-31-12 52
State Line Unit 1 (1929) 01-31-12 83
State Line Unit 2 (1929) 01-31-12 83
Harding Street Unit 3 (1941) 72
Harding Street Unit 4 (1947) 66
Mitchell Unit 9 (1966) ; 47
Ratts Unit 2 (1970) Unit 2 (1970). 1 44
Ratts Unit 1 (1970) Unit 1 (1970) 03-10-15 45
Tanners Creek Unit 1 (1951) 06-01-15 64
Tanners Creek Unit 2 (1952) 06-01-15 63
Tanners Creek Unit.3 (1953) 06-01-15 62
06-01-15 59
12-31-15 42
04-15-16 65
04-15-16 63
04-15-16 61
04-15-16 60
04-15-16 63
04-15-16 62
; ] 04-15-16 61
Wabash River Unit 5 (1956) 04-15-16 60
Wabash River Unit 6 (1968) 04-15-16 48
‘ NIPSCO 05-01-18 56
Bailly Unit 8 (1968) NIPSCO 05-01-18 50

__ CoaltoGasConversions 01-01-2010 ‘
Summer
Rating Conversion Age at
Coal Unit (Year In-service) Owner (MW) Date Retire Date

Harding Street Unit 5 (1958) IPL 97 12-31-15 57
Harding Street Unit 6 (1961) IPL 97 12-31-15 54
Harding Street Unit 7 (1973) IPL 421 06-01-16 43

64



Coal Fleet Currently in Operation

Cause No. 45052

Admi nistrative Notice No. 2

" Coal Units In Operation - In State

Coal Unit

Summer
Rating

Age in
2020

Year In-

:Service

Edwardsport IGCC_
Rockport2
Petersburg 4

Schafer18

DD WN

Brown 2
Rockport 1

PL
INIPSCO_
SIGECO

Owner  (MW)
Duke ?
&M

1&M

7 Merom 1
8]Schafer 17
9|Gibson 5

NIPSCO

om

12

Merom 2
Gibson 4
Schafer 15

13|Brown 1

14
15
16
17
19
20

Gibson3 =
Petersburg 3

21)|Cayu

_ Duke

ISIGECO

NIPSCO

a2

52828

47
48

50

'kk50

51

83

59
62

2012

;;;;; 1989
1986
1986
1984
1983
1983

1986
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“ih‘Og eration - Out of State

/IMPA Share

100.0
100.0
96.0

66.0

IMPA Share
IMPA Share
IMPA Share

18
19
40
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Coal Units in Operation with Status Notes based on IRPs

Coal Unit

Owner ’

- Summer
Rating
(M\)

Agein
2020

Year In+

Edvardsport IGCC
Rockport2
Petersburg 4

Rockport1
Merom |

2l et Sl NaAet TR Nt N A A W e

Brown 1
Gibson3
Petersburg3

et Bl cac oo

Culley 3
Cayuga2
Cayuga 1

| Warrick 4 (ALCOA)
Petersburg 2
Petersburg 1

AP TG N N S N ] Tt ks e Nk et

Prairie State 1

Trimble County 2
Trimble County 1

Prairie State 2

_ Duke
&M
IPL

Duke

 Duke

SIGECO
P

L

134.8

peration - Out of 5
IMPASh. 100
IMPASHh. 1000
IMPA Sh.
IMPA Sh.

4350
500.0

3962
2320

100.0

%60
66.0

n

8

200

1970

18

8

1989

1978 |

Senvice |

~ Vectren plans toretire the unit on 12-31-23, usinng updated 2016 IRP modelingin 2017

Yectren in CN 45052 requests $30M to make unit EPA compliant beyond 12-31-23

" CodlUnt:mDpmation-inState |

5350

1,300.0
5371.4

w2

1970
1369

¥

1330

’2012; :

k ~ Yectrenplans to end the joint operating agrement with ALCOA on 12-31-23

on|
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Wind Purchased Power Agreements by Indiana’s Investor-Owned Utilities

iy

NIPSCO.

Purchased Power Agreements (PPAS) by Indiana Utiliti

Barton (1A)

Duke Indiana
Vectren
NIPSCO
1&M

BM
Vectren
IPL
L
IBM
1&M

1&M

~ Fowler Ridge i IN)
 Fowler Ridge Il (IN)
 Hoosier (IN)

Benton County (IN)

Benton County (IN)

Buffalo Ridge (SD)

Fowler Ridge | (N)

Lakefield (MN)

 Headwaters (IN)

Wildeat | (IN)
Bluff Point

Wind Farm

.. PPA (Mw)

1107

es (IoUs) | ' .
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|NIPSCO_ Duke

30.0

 os
..300

i
H

Vectren I8M

107

500

~100.0

" Indiana 10U In State Wind Purchases

500

; | 200:0 .

1190

IPL Total |

107

100.4
500
....%500
1060 108.0
200.0
- 100.0
119.0

Total Indiana IOU In-State Purchases

Total Indiana 10U Out of State Purchases

67

80.0

569.4

866.1

106.0 |
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APPENDIX 4
Solar Photovoltaic Generation Greater than 1 MW (ac)

_Operating Solar Photovoitaic Generators in Indiana 1 MW ac and Larger

: " instalied |

Location | utitity . Indiana County | (MW ac) Source

~ IPL Feed-n-Tanff Cause
Maron 1PL Feed-in-Taniff Cause N :
Marion IPL Feed-n-Tariff Cause No. 44018
. maron 272 IPLFeed-in-Tanff Cause No, 44018
St Joseph .60 1&M Cause Number 44511
-8t Joseph 2.50. 18M Cause Number 44511 :
ion : - Tariff Cause No. 44018

Bartholomew County Solar Farm Hoosier Energy. - Bartholomew 1,00 - SNL-(Hoosier Energy)

<3| Decatur County Sofar Faim Hoosier Energy Decatur 1.10 . SNL (Hoosier Energy)
“fJackson Solar Famm Hoosier Energy Jackson 1,30 SNL (Hoosier Eneray)
Johnson County Solar Hoosier Energy Johnson 1,10 - SNL (Hoosier Energy)
Elletisville Solar Famm Hoosier Energy Monroe 1,08  SNL. (Hoosier Energy)
Henrywille Solar Farm Hoosier Energy Clark 1.08 - SNL {Hoosier Energy)
New Hawen Solar Hoosier Enekgy Allen 1.08 . SNL (Hoosier Energy)
Scotland Sotar Hoosier Energy Greene 1.10 : SNL (Hoosier Energy)

ing Mill Solar Hoosier Energ Lawrence 1,10 -SNL (Hoosier Energy)

“

Total . 19063
Percent of Solar Total 1 kW and Up
8% WPL a8
15%  IMPA_ . 280
20%  Duke o 37.3
6% ‘Hoosier i 11.8
6% ‘NIPSCO ; 15
5% 18M 101
Total _ 190.6
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APPENDIX §
Renewable Resource Summary

Percent o
Percentof State Total
State Total Installled
Installed  Installied MW without
o Mw MW Large Wind

~ Indiana Operating Renewable Generation Sum

Large Wind (above 100kW) 2,023

Solar (KWac) . 6L6%

Hyc'ro B

Bloma ss D| — 4 0%

Coal Bed Metha

Note: This table includes the five IOU's and also the projects by Hoosier
Energy, IMPA and WVPA. We use SNL to gather data for the three non |
IOU's. 1
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Renewable Resource Summary with Details

e jy Generation in Indiana by Program
Utility Feed-in-Tariffs : Other Programs
§ Large Wind Merchant
Purchase Power Wind (to
Weility Utitity Agreements |indianaor out
Biomass Planned Sponsored ;| Small Wind with Indiana of state Landfili | CoalBed
Utility Wind Solar Digesters Wind Solar Solar Solar Demos Wind Farms s) | Hydro Gas h
Duke Indiana 2.2 73| 40 37.3 110.7 45.00
18M 0.1 1.7, 10.1 569.4 6.23
IPL 44 1.6 106.0
NIPSCO 02 185, 14.3 21 6.82
SIGECO 2.1 2.2
WVPA 400
IMPA
Hoosier 3.4 13.0
Merchant Wind ; 1,167.2
) tota| ez 1108 14.3 631 147 866.1 7 681 456 13.0]
GRAND TOTAL 2,380.6 : :
L installed Megawatts of Renewable Energy Generation in indiana by Resource
Wind : L ] N ) 8681 1,167.2 2,023.3
Solar 110.9 : 220.1
Hydro 58.1
... Landfill Gas 458 ..45.6
Biomass Digesters: 14.3
Coal Bed Methane. | 13.0 13.0
Smalt Wind 0.2 6.3
2,380.6
Wind,  2,023.3  85.0%
.. Solar 2204 %
_Hydro_ 58.1
L Landﬁll Gas| 4
__ Biomass Digesters
Coal Bed Metha
. Small W :
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Generation by Fuel Type for Indiana Consumption

APPENDIX 6

Cause No.

Admi nistrative Notice

Page 74

by Fuel Type

jon P for Indiana

2007 2008 2009 2010 2011 2012 013 2014 2016 2016 2017
Ccoal 86.6% 8.7% 88.6% 82.6% 77% 72.9% 76.3% 76.6% §7.9% 84.6% 64.6% | Coal
Nuctear 9.0% 8.0% 4.6% 7.9% 8.9% 9.6% 3.1% 9.4% 9.8% 9.8% 10.6% | Nuctear
Natural Gas, Other Gases 46% 4.3% 4.6% 8.3% 9.1% 13.4% 9.4% 9.2% 16.0% 19.3% 18.2% | Natural Gas, Other Gases
Wind 0.0% 0.2% 1.4% 2.2% 2.6% 2.6% 2.9% 3.9% 3.9% 42% Wind
ail 0.1% 0.4% 0.1% 0.1% 1.0% 0.7% 1,3% 1.2% 1.2% 0.4% oil .
Hydro 0.3% 0.3% 0.4% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% 0.4% Hydro P
Solar 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.4% 0.2% 0.2% 0.3% Solar ,
Biomass 0.2% 0.2% 0.2% 0.2% 0.3% 0.3% 0.3% 0.3% 0.3% 0.4% Biomass
Other 0.3% 0.3% 0.3% 0.3% 0.8% 0.3% 0.4% 04% 0.4% 0.3% Other

Total | 400.0% 100.0% 100.0% 100.0% _100.0% 100.0% 100.0% ] 100.0% 100.0% 100.0% _100.0% __|Total

T T
Coal 86.7% 84.6% -22.3%
Nuclear 8.0% 10.6% 2.7%
Natural Gas, Other Gases 43% 19.2% 14.9%
Wind 0.2% 4.2% 4.0%
oil 0.1% 0.1% 0.0%
Hydro 0.3% 0.4% 0.1%
Solar 0.0% 0.3% 0.3%
Biomass 0.2% 0.4% 0.2%
Other 0.3% 0.3% 0.0%

100.0% 100.0% 100.0%
Notes:

2:The production from the Cook Plant is based on the IM Power FERC Form 1 Data'
3.The IM Power Form PR for 2017 is not available as of

... 4 This analysis assumes enerqy transfers infott

3-18.
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DUKE ENERGY INDIANA
Gibson ..
Wabash River .

Henry County ....
. Madison (OH)....
10. Miami Wobash
1. Vermillion 1-5..
12. Wheotland...

BE NG DR N

INDIANA MUNICIPAL
POWER AGENCY

18. Georgetown 283 ............ 6
19. Trimble County (KY) ........ 162
20. Anderson.............. . 139
21 Richmond.......oooooiieeees 68
22. Whitewater Valley........ Retired
39. Prairie State .........ccooeeeees 200
INDIANA MICHIGAN POWER
23. Rockport.....cccveeveeeeens 2,600
24, Cook (M) ...ocoreencacannen. 2,160
25. Tanners Creek............. Retired

INDIANAPOLIS POWER
& LIGHT

8. Georgetown 184............. 150
26, Petersburg. ...l 1,715
27 Hoarding Streef................. 628

23. Bagle Valley.. {under construction)
MORTHERN INDIANA PUBLIT
CLERVICE COMPANY

Wabash River Highlond ... 162
it Vermilion 6-8.........cc..c.... 240
+ Holland (i)
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APPENDIX 7
Map of Generating Units

Page 75 of 82

E!‘é‘drié Ge‘ﬁerdﬁon; Serving. !ndidnd
~ (Summer MW Ratings)

‘The following map shows the electric generation plants owned
by Indiana’s five IOUs, IMPA, WVPA, and Hoosier Energy.

MICHIGAN

ILUNOIS

: - Hedric Gererotion Key
KENTUCKY | O Cod

@ CoOwned Codl

{2 Notural Gas

Il Codwned Natural Gas
O of

© Nudsor
O Hydro Hetric
¥ Wind farm
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APPENDIX 8
DEFINITION OF TERMS and ACRONYMS

Base Load Generation: Traditoinally regarded as generating equipment that is normally operated to meet demand on
continous bases (e.g., over a 24-hour basis). The North American Electric Reliability Corporation (NERC)
characterization of Base Load: There is a distinction between baseload generation and the characteristics of
generation providing reliable “baseload” power. Baseload is a term used to describe generation that falls at the
bottom of the economic dispatch stack, meaning [those power plants] are the most economical to run. Coal and
nuclear resources, by design, are designed for low cost O&M [operation and maintenance] and continuous operation
[...] However, it is not the economics nor the fuel type that make these resources attractive from a reliability
perspective. Rather, these conventional steam-driven generation resources have low forced and maintenance outage
hours traditionally and have low exposure to fuel supply chain issues. Therefore, “baseload” generation is not a
requirement; however, having a portion of a resource fleet with high re wbility characteristics, such as low forced
and maintenance outage rates and low exposure to fuel supply chain iss “one of the most fundamental necessities
of a reliable BPS. These characteristics ensure that “baseload” generation is more resilient to disruptions. Staff
Report to the Secretary on Electricity Markets and Reliability, Page gust 2017. It has been suggested that the
term “baseload” generation is no longer a meaningful distinction since natural gas combined cycle facilities (NGCC),
in particular, are increasingly displacing traditional large coa‘l" d nuclear generating units in economic dispatch.

135,034 j 116%

12%

Puinped Storage

Typical Daily Demand Curve Hytvo Storege

& Steam Turbine 04
- 3 womo Steam Turbine Gos
— s Peak Load k % Dem{
2 e | e
g - Loads shove 95,000 W represent “h
5 om0 e hours.
5
o Stoam Turbios Cont %
Battery Storage: s been.used : ce, to support transmission, and to enhance reliability of the
distributi ystem. That is, battery storage transcends three segments. Batteries can facilitate integration of
Distribu nergy Resources (DERs) ding solar and other renewable resources, microgrids, DSM, and future
technologie:

Coincident Demand (CD): Mathematically, it is the sum of two or more demands that occur in the same time interval.
Typically, used in planning resources such as generation, transmission, and demand response. So, the contribution by
any entity to the RT' it entity’s “Coincidence Factor (CF).” In regions not served by an RTOs /
ISOs, the relevant peak is the contribution of each customer to their utility’s peak demand.

Coincident Peak Demand (CP); For example, in regions served by RTOs / ISOs, the relevant peak is the RTOs /
ISOs peak demand rather than the peak demand of any utility or other entity. In regions not served by an RTOs /
1SOs, the relevant peak is the contribution of each customer to their utility’s peak demand. For retail ratemaking CP
typically refers to the utility’s peak demand since the timing of the RTO / ISO peak is difficult to predict, most
Indiana utilities experience a peak that is close to the MISO’s and PJM’s peak. Therefore, Indiana utilities have a
high coincidence factor with MISO and PJM.

Combined Heat & Power (CHP): A plant designed to produce both heat and electricity from a single heat source.
Note: This term is being used in place of the term "cogenerator" that was used by EIA in the past. CHP better describes
the facilities because some of the plants included do not produce heat and power in a sequential fashion and, as a
result, do not meet the legal definition of cogeneration specified in the Public Utility Regulatory Policies Act
(PURPA).
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Congestion of the Transmission or Distribution Systems; Congestion: A condition that restricts the ability to add or
substitute one source of electric power for another on a transmission grid or distribution system (more simply: congestion
occurs when insufficient transfer capacity is available to implement all of the preferred schedules simultaneously). In regions
served by RTO/ISO, this congestion is “cleared” by the use of economic price signals referred to as Locational Marginal
Cost Pricing (LMP). Prior to RTO/ISOs and in areas not served by RTO / 1SOs, transmission congestion is cleared by the
use of “Transmission Line Loading Relief’ (TLRs). TLRs, in extreme instances, curtail even firm transactions to prevent
a blackout condition. Natural gas pipelines may also experience congestion.

Distributed Energy Resource (DER): DER is a resource sited close to customers that can provide all or some of
their electric and power needs and can also be used by the system to either reduce customer demand or provide supply
to satisfy the energy, capacity, or ancillary service needs of the distribution grid. The resources, if providing electricity
or thermal energy, relatively small scale, connected to the distribution system, and close to load. Examples of different
types of DER include solar photovoltaic (PV), wind, combined heat and:power (CHP), energy storage, demand
response (DR), electric vehicles (EVs), microgrids, and energy efficiency (EE).Note the IEEE Standard 1547 does not
include Demand Response (DR) but this is a matter for policymake; R can provide back-up power, used to

peak ; nd can stablhze the grld firm up other

Paterk
sy
Srarpling .l“-.'ﬁ
g PRGN ARVETAEE
\ ganwEt
) e 3
i & l.“*
Wlidesighi P

Hon inF iy

prov1des voltage and frequency support :
reserves and black start

ed emissions in heav1ly populated areas
oad i is made up of many 1nd1v1dual loads that make demands upon

se classes of serv e place different demands upon the facilities and the system grid. The
one electrlcal system can differ from another by time-of-day usage, facility usage, and/or

usage patterns, bu
service requirement: (
demands placed upon th

Demand Side Managemen‘ (DSM e planning, implementation, and monitoring of utility activities designed to
encourage consumers to modify patterns of electricity usage, including the timing and level of electricity demand. It
refers to only energy and load-shape modifying activities that are undertaken in response to utility-administered
programs. It does not refer to energy and load-shaped changes arising from the normal operation of the marketplace
or from government-mandated energy-efficiency standards. Demand-Side Management covers the complete range
of load-shape objectives, including strategic conservation and load management, as well as strategic load growth.
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Fracking The fracturing of rock by a pressurized liquid is Hydraulic fracturing. This is a technique in which
water is mixed with sand and chemicals, and the mixture is injected at hig yressure into a wellbore to create small
fractures to extract oil and natural gas. Oil and Natural Gas Plays have been discovered in almost every state.
Integrated Resource Planning (IRP): The engagement in a systematic, comprehensive, and open utility /
stakeholder analysis of loads and resources to enable planners and stakeholders to achieve greater optimality in the
planning of a robust portfolio of resources including transmission, all forms of generatlon demand-side
management (including energy efficiency) and distribution plannmg with the aspxratlon of providing the lowest
delivered cost of electricity. ~

Intermittent Resources: Sometimes referred to as Varlable Resources. These are sources of power, such as wind and
solar, that cannot operate continuously. These often require -up” ower sources to firm the
supply of power. ‘ '

Levelized Cost of Electrncnty (LCOE) The "

; ) prov1de a higher degree of believability (confidence) and can,
therefore, reduce the. financial risks assomated with planning resources over the forecast horizon.

Locational Marginal Cost Pricing ( MP): Determining the cost of power at any one point on the grid (including
the opportunity costs created by congestion) is called location-based marginal costing. A Locational Marginal Price
(LMP) is the market clearing price at a specific Commercial Pricing Node (CPNode) and is equal to the cost of
supplying the next increment of load at that location. LMP values have three components for Settlement purposes:
marginal energy component, margmal congestion component, and marginal loss component. The value of an LMP is
the same whether a purchase or sale is made at that node.CPNode) and is equal to the cost of supplying the next
increment of load at that location. LMP values have three components for Settlement purposes: marginal energy
component, marginal congestion component, and marginal loss component. The value of an LMP is the same
whether a purchase or sale is made at that node.

LOLE (aiso LOLP determination of Resource Adequacy): Used to set “Planning Reserve Margins.” LOLE is
normally expressed as the number of days/year that generation resources will be insufficient to meet load. Most widely
accepted level: 1 Day (or event) in 10 Years. This, like the “Loss of the Single Largest Generator” or a fixed percentage
above forecasted peak demand (e.g., 15%) are all arbitrary measures for attempting to quantify the amount of capacity
in excess of peak demand required to reliably serve customers.
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Planning Horizon: For purposes of the IRP, utilities’ resource plans encompass 20 years. The 20 years is intended
to avoid an unintentional bias of selecting lower cost resources when a more costly (capital intensive) resource
might be preferable in the longer term due to offsetting costs such as lower fuel cost. Typically, utilities extend their
planning horizon beyond 20 years to avoid the event horizon effect where resources that might be economically
desirable for inclusion in the plan are omitted because their viability occurred just beyond the 20 years).

Planning Reserve Margin (PRM): The amount of forecast dependable resource (i.e., generation, demand-response)
capacity required to meet the forecast demand for electricity and reasonable contingencies (e.g., loss of a major
generating unit). “Dependable” should be used in preference to “Nameplate” because the Nameplate Rating of a
resource may not be able to provide dependable capacity at the time of peak. Often established to meet a “Loss of
Load Probability” (or Expectation) of one event (or day) in ten years. Typically this construct has resulted in Planning
Reserve Margins of around 15% (i.e., 15% greater than the forecast peak demand) While a specified LOLP is
arbitrary, it is generally regarded as a reasonable criteria.

Reserve Margin (RM): The percentage difference between rated capa01ty and peak load divided by peak load.
Reserve Margin = [(Capacity-Demand)/Demand]. A 15 percent reserve margin is equivalent to a 13 percent capacity
margin. Capacity Margin = [(Capacity-Demand)/Capacity]. . .

Resources—Peak Firm Demand

Reserve Margin =
Peak Firm Demand

Resource Adequacy (RA): Planning Coordinators such as\RTOs / 1SOs establish Resource Adequacy requirements
(and the resultmg long-term plannmg reserve margins fo their member utilities) to ensure that sufﬁment resources

Resource Diversity: In an electric system, resour
o meet demand A more d1vers1ﬁed system is intt

fuel price volatility, and
this way, resource dlvers

Security Constrained Economic Dispatch (SCED): When congestion occurs, least-cost generation often must
be passed over for purposes of system security. For this reason, this market model — where the system
operator acts as a clearing age and manager of system security — is called bid-based, security-
constrained economic dlspatch o
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ACRONYMS
AC Alternating Current
ASM Ancillary Services Market
CO, Carbon Dioxide
CCR Coal Combustion Residuals Rule
CPCN Certificate of Public Convenience and Necessity
CAA Clean Air Act (CAA)
CAAA Clean Air Act Amendments
CPP Clean Power Plan Power Plan
CF Coincidence Factor
Cp Coincident Peak Demand (see also non—commdent peak demand)
CHP Combined Heat & Power : ~
CcC Combined Cycle generator
CS Community Solar
CPV Concentrating Photovoltaic
CSp Concentrating Solar Pow‘ T 5
kW, MW, GW kilowatts, megawatt ‘
DR Demand Response:
DSM Demand-Side Managemsg
DER Distributed Energy Resources
ED Economic Dlspatch
ELG .
kWh, MWh, GWh
EE
EPA
EUR
FERC
FGD
ITC

wer Purchase Agreements
. Present Value of Revenue Requirements
““Production Tax Credit

Real Time Pricing

Regional Transmission Organizations (also Independent System Operators)

Renewable Portfolio Standards

Reserve Margin

Resource Adequacy

RTEP Regional Transmission Expansion Plan (PJM)
SCED Security Constrained Economic Dispatch
SOx, SO;, SO3 Sulfur Oxides
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STATEWIDE ANALYSIS

The Indiana General Assembly enacted Senate Enrolied Act 412 in May 2015, which amended Indiana Code § 8-1-8.5-3 concerning a
statewide analysis of long-range needs for expansion of facilities for generation of electricity.

The law requires the Indiana Utility Regulatory Commission (Commission) to prepare a statewide analysis that includes (1) the probable
future growth of the use of electricity; (2) the probable needed generating reserves; (3) in the judgment of the Commission, the optimal
extent, size, mix, and general location of generating plants; (4) in the judgment of the Commission, the optimal arrangements for
statewide or regional pooling of power and arrangements with other utilities and energy suppliers to achieve maximum efficiencies for
the benefit of the people of Indiana; and (5) the comparative costs of meeting future growth by other means of providing reliable,
efficient, and economic electric service, including purchase of power, joint ownership of facilities, refurbishment of existing facilities,
conservation (including energy efficiency), load management, distributed generation, and cogeneration.

Draft Report

e Draft Statewide Analysis can be found here:  PDF | Word version .

Comments

Pursuant to  GAQ 2018-2, Commission staff is seeking comments from any interested stakeholders on the Statewide Analysis. If possible,
and if applicable to your comments, please include red-lined edits to the Word version of the draft Statewide Analysis.

Please provide written comments by August 17, 2018Vritten comments may be submitted via email to  urccomments@urcin.gov  or
by mail to:

General Counsel Beth Heline

Re: Statewide Analysis

Indiana Utility Regulatory Commission
101 West Washington Street, Ste. 1500 E.

Indianapolis, IN 46204

Public Hearing

Comments may also be provided at the Commission’s public hearing regarding the Statewide Analysis. This public hearing is scheduled
for 9:30 a.m. on Friday, August 10, 2018, in Room 222 of the PNC Center, 101 W. Washington Street, Indianapolis, Indiana. Click here to
view the livestream.
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