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1. MSFR 11 b2 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 Ana lysis of Future Resource Requirements for Electricity. 

This document is discussed by Mr. Chapman in Petitioner's Exhibit 1-R. 
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Par: 
Sub: 

Minimum Standard Filing Requirements 
(MSFR's) 

Vectren South-Electric Tariff 
Twelve Months Ended June 30, 2009 

llb 

2 

) 

\ 

' 

Description: H a utility is seeking a change in 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 in depreciation accrual 
rates. 

Response: With respect to the demolition 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. 
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Vectren 

Executive Summary 

Executive Summary 

) 

Vectren contracted with Black & Veatch to conduct a demolition study of 

portions of its fossil 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 A venue 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 at these sites. 

The closure of the ash disposal ponds is in compliance with the Indiana 

Department of Environmental Management (IDEM) for Type m Waste Site Regulation 

329 !AC 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 at the A.B. Brown Station (the units' commercial 

operation dates are 1979 and 1986, respectively); F.B. Culley Unit 1 is currently having 

its asbestos remediated. lt 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 
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Vectren Executive Summary 

) 

The demolition method considered in this study would be to 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 Vectren personnel. 

No credit has been provided for the value of the demolition material to 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 to 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 to 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-I). With the current salvage value 

uncertainties, a present-day price discount would not translate to future discounts. 
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Figure ES-I 

Scrap Prices 
(No. 1 Heavy Metal US Market, dollars/long ton) 
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Vectren Executive Summary 

) 

The market for nonferrous 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. SJLB , 

5.00 - • - . ,  ,�,· • 
�itltniV".S "'.',:1m "; ), 

4.00 ---+------ 

Figure ES-2 
Nonferrous Material Prices 

(Copper ranges from $0.60/lb to $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-I. Unit sizes were 

based on net demonstrated (megawatt [MW]) summer capabilities. 

165709 - Draft November 19, 2009 
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Vectren Executtve Summary 

) 

Table ES-I 
Demolition Costs (in 2009$) 

Demolition Costs, 
Plant No. of Units Size,MW Fuel Type $1,000 

AB. Brown Station 2 500 Coal 34,600 

F.B. Culley Station 30) 360 Coal 23,500 

Warrick Unit 4<2J I 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: 
U\Jnit I retired in 2006. 
<2>50 nercent ownershin of steam turbine, boiler, scrubber and stack with AJcoa. 

165709 - November 19, 2009 
MSFR 11·6-2 

ES-4 Black & Veatch 
PAGES OF <42 

Cause No. 45052
Administrative Notice No. 1

Page 8 of 42



Vectren General Demolition Quallflcatlons 

1.0 General Demolition Qualifications 

) 7. 

8. 

Station insurance costs and taxes were not included. 

Equipment rental pricing was taken from Equipment Watch. 

1.1 Pricing Basis 

The following considerations were used as the basis for pricing: 

1. All costs are in September 2009 dollars. 

2. 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. 

3. Explosive demolition would be used on free-standing stacks. 

4. Steel and concrete material would be recycled to minimiz.e the amount to 

be landfilled. 

5. The total dismantling at a plant site would occur after the last unit was 

removed from service, with the exception of Warrick Unit 4 and the gas 

turbines at the A.B. Brown Station. Black & Veatch has asswned that 

Alcoa would continue operating Units I through 3 at Warrick. 

6. No performance bond would be required of the demolition and site 

restoration contractors. 

9. A contingency allowance was included 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 to 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 

omissions: 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 
MSFR 11-B-2 
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Vectren General Demolition Qualifications 

1.2 Estimate Scope 

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

1. All structures in the substation wiU remain. The terminal point will be the 

take-off structure at the generator step-up transformer. Plant structures to 

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 at 

F.B. Culley will be demolished to 36 inches below the existing grade. 

2. 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. 

3. 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 to be Galbestos will be specially handled, 

packaged, and removed to an approved disposal site. 

4. Structural steel, oil, chemicals, equipment, piping, valves, motors, 

electrical conduit and wire, transformers, reinforcing steel protruding from 

concrete rubble, organic materials, and aluminum and other metals will be 

removed from the site. 

5. Circulating water intake and discharge openings will have sheet pile 

installed along the existing sheet pile bulkhead. 

6. Any liquids in holding ponds will be discharged to the National Pollutant 

Discharge Elimination System (NPDES)-perm.itted 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. 

7. Any liquids in ash ponds will be discharged to the NPDES-permitted 

outfall prior to the termination of the permit. 

8. Landscaping will be limited to the site grading and seeding necessary for 

site drainage and erosion control. 

9. The plant site will be cleared of any underground obstacles (foundations, 

pipelines, duct bank) for 3 to 4 feet below the ground surface. 

10. Coal bunkers and ash silos will be empty prior to the start of dismantling 

by plant personnel. 

1 1 .  Chemical, oil, and water storage tanks will be empty prior to the start of 

dismantling. 

12. Rubble (concrete and bricks) at the F.B. Culley Station will be disposed of 

onsite. 

165709- Draft November 19, 2009 
MSFR 11-8-2 
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Vectren General Demolition Qualifications 

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. 

14. The nonhazardous material waste disposal site will be 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. 

15. The estimates assume that all structural steel, miscellaneous building steel, 

decking grating, piping, and equipment will be removed to dropoff 

containers or to 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. 

16. Borrow fill material for the plant backfill will be hauled offsite. 

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

estimates. 

Intake and discharge structures will be removed. 

19. 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. 

20. 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. 

21. All fencing on the property lines will remain. 

1.3 Exclusions from Estimates 

The following was excluded from the estimates: 

1. Escalation beyond September 2009 on material and labor 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 are assumed to be transported to other company plants or 

sold for the cost of removal. 

4. Cost of groundwater monitoring around retired ash fields. 

13. 

18. 

165709- Draft November 19, 2009 
MSFR 11-6-2 
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Vectren General Demolition Qualifications 

\ 

Remediation/removal of PCBs (polychlorinated biphenyls); this was not 

included because discussions with plant personnel revealed that all PCBs 

had been removed. 

6. No remediation or removal of contaminated spills or significant plumes. 

7. The removal and remediation of underground tanks. 

8. Vectren personnel costs and any corporate overhead charges. 

9. Disposition of surplus bulk chemicals; flushing and cleaning of inactive 

storage tanks and gas storage containers. 

I 0. Any future federal engineering, procurement, and construction (EPC) 

regulations for coal ash landfills. 

11. The re-routing or modifying of pipes or mechanical or electrical 

equipment. 

5. 

165709- Draft November 19, 2009 
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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 
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Vectren Plant Demolition 

Figure 2-2 
Boundary Lim.its of A.B Brown Station 

The A.B. 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 
MSFR 11-B-2 

2-2 Black & Veatch 
PAGE 140F 42 

Cause No. 45052
Administrative Notice No. 1

Page 14 of 42



Vectren Plant Demolition 

2.1.1 Asbestos Removal 

There is no asbestos to be abated at this plant. 

. . 

6 . 

7. 

8. 

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. 

2.1.2 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 nm off 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. 

4. The 68 foot high dam for the ash pond would be maintained, and the soil 

would not be removed to grade. 

5. 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. 

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, 2009 
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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 hnported 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 

IO Guard Service 0 

11 Subtotal - Outside Direct Costs 28,832 

12 Contingency 5,774 

13 Rounding -6 

14 Total Estimated Cost 34,600 

165709 - Draft November 19, 2009 
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Vectren Plant Demolition 

Table 2-2 

A.B. Brown Demolition Cost Worksheet 

2009 
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Vectren Plant Demolition 

2.1.3 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 fol1ows: 

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 ID 

• General cleanup of site to its natural setting. 

• Demobiliz.ation of equipment and crews. 

• Final environmental testing and monitoring. 
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Table 2-3 

Resource-Loaded Listing of Supervision Staff and Equipment for 
A.B. Brown Station 
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Vectren Plant Demolition 

2.2 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. It is a coal 

fired plant that utilizes B&W outdoor boilers, with FGD units for Units 2 and 3 and an 

SCR unit (added in 2003) and fabric filter (added in 2006) for Unit 3. Refer to 

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. 
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Vectren Plant Demolition 

) Figure 2-4 
F.B. Culley Station 

2.2.1 Asbestos Removal 

There is minimal asbestos in this plant. Unit 1 asbestos is currently being abated, 

and the other two units reportedly have a small amount of asbestos, even though Unit 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. 

2.2.2 Scope Issues 

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

apply to the F.B. Culley Station (refer to Figures 2-5 and 2-6): 

1. One 499 foot stack would be removed. 

2. The two metal stacks on the roof would be removed. 

3. Five barge cells in the Ohio River would be removed. 

4. The circulating water forebay structures on the Ohio River would be 

removed. 
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) 

Figure 2-5 

F.B. Culley Coal Pile and Ash Pond 
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) 

Figure 2-6 
Circulating Water Inlet Forebay Structure and Barge Cells 
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) 

Tables 2-4 and 2-5 provide the demolition costs for F.B. CuJley 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$ 

1 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 23,5-00 
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Table 2·5 

F.B. Culley Demolition Cost Worksheet 
2009 
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2.2.3 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 .8. Culley Station. 

Table 2-6 
Resource-Loaded Listing of Supervision Staff and Equipment 

for F.B. Culley Station 
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2.3 Warrick Unit 4 General Description 

Warrick Unit 4, which began commercial operation in 1960, is located on a site 

along the Ohio River near the city of Newburgh, Indiana (refer to Figure 2-7). It is one of 

four units at 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), FOO, 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 at the station are I 00 percent 

owned by Alcoa. The units share common facilities, such as the circulating water pump 

structure; Circulating Water Pumps 7 and 8 are 50 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. 
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) 

Figure2-7 
·1 4 Warrick Um 
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) 

Figure 2-8 
Warrick Unit 4 Turbine Generator 

The Wanick units are considered a baseload capacity plant. From 2002 through 

2008, the capacity factor for the Warrick Station averaged 73.9 percent. 

2.3.1 Asbestos Removal 

There is asbestos in this plant. Only 30 to 40 percent of the originally installed 

asbestos insulation has been replaced during normal maintenance activities. 

2.3.2 Scope Issues 

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

apply to Warrick Unit 4: 

1. One 499 foot stack will be removed. 

2. The coal pile and coal handling areas will remain for the other three units. 

3 The ash pile will be drained and covered up with the demolition material 

from the other three units (refer to Figure 2-9). 

4. The circulating water structure and coal unloading will be demolished 

with the other units. Only Pumps 7 and 8 will be removed as part of the 

Unit 4 demolition. 

5. The demolition will comply with Alcoa's safety requirements. 

6. 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; it has not been included in the scope of work. 
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,{,' J- 

,'t,"'*' ..:.? 
�-"'''"' 

Figure 2-9 
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 
MSFR 11-6-2 

2-18 Black & Veatch 
PAGE300F42 

Cause No. 45052
Administrative Notice No. 1

Page 30 of 42



Vectren Plant Demolition 

) 

Table 2-7 

Warrick Unit 4 Demolition Cost Summary 
(Cost in Thousands) 

Line Description Estimate, 2009$ 

I Perm.its 40 

2 Asbestos Remediation 2,051 

3 Scrap Removal Labor 5,321 

4 General Demolition Labor 450 

5 Rubble Disposal 94 

6 Contractor Equipment Rental 2,962 

7 Imported Fill Material and Labor 80 

8 Topsoil Material and Labor 88 

9 Seed and Mulch Included in Line 8 

IO 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 DemoUtion Cost Worksheet 
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Table 2-9 
Resource-Loaded Listing of Supervision Staff and Equipment 

for Warrick Unit 4 
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2.4 A.B. Brown Peakers General Description 

The A.B. Brown Peakers consist of two simple cycle General Electric (GE) 7EA 

combustion turbines, each rated at 80 MW. Refer to 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 tasks involved with 

demolition at A.B. Brown Peakers. 

2.5 Broadway Avenue Generating Station Peakers General 
Description 

The Broadway A venue 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 swrunary cost estimate of the various tasks involved with 

demolition at the Broadway Avenue Generating Station Peakers. 
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C t E ti  ti  

Table 2-10 

C I S s· A B B  '  .  

Unit 

TASK DESCRIPTION Unit Qty Cost Total 

� 
A. PERMITS 

'""""' 
$300 

B. MOBILIZATION 

'""""" 
$18400 

C. ENGINEERING 
,.._, $12,000 

0. PROJECT OVERltEAO 
,.._, $133,140 

E. HAZAROOUS W.TERIALS INSPECTIONS 
,.....,.. $1 000 

F. PROTECTION 

'"""" 
$29,720 

Subtotal $9,500 

) B. PREUr.lNARY WORK 

$12.800 

C. SITE GRAOING 

t. ROADWAY ANO SITE REMOVAL (GRAVEL) 

2. SITE PREPARATION (TOPSOIL) 
3. SEEOING 

<4. MASS BACKFILL IMPORT 
...... 

0. UNOERGROUND UTILITY REMOVAL 
Subtotal 

SY 12,400 $0.44 $5,456 

SY 29,000 $4.17 $120,930 
AC 

' 
$3.000.00 $18,000 

CY 9.266 $19.62 $181,799 
$326,185 

$23,656 

A. REINFORCED CONCRETE 
$36,916 

B. NON-REINFORCED CONCRETE/OTHER 
$16.080 
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Table 2-10 (Continued) 
A.B. Brown Simple Cycle Summary Cost Estimating 

{;;'., �,�,- -- -- -- -- -- - , " - ' � - - <  �- - - - _, ---·�___:____, 

1, COMBUSTIOHTURBlNE/GENERATOR EA 2 $203000.00 $406 000 
� 

2. INLET AIR B/AP COOLERS EA 2 $2,320.00 $4,640 

3. INLET AIR FILTERS EA 2 $9,280.00 $18,$0 
4. FUEL HEATERS EA $580.00 $580 

5. TURBINE EXHAUST STACKS EA 2 $20,000.00 $40,000 

6.COOUNG WATER MODULE EA 2 $1,200.00 $2,400 

8. STANDBY DIESEL GENERATOR EA $2 500.00 $2500 

10. OIL TANKS EA 2 $2 350.00 $4.700 
Subtotal $479,380 

$1,347,714 
$26,954 

$1,283.537 
$64,1n 

$1,374,668 

OVERHEAD@ 5.0% 
SUBTOTAL 
PROFIT 5.0% 
SU8TOTAL 
INSURANCE@ 2.0% 
SUBTOTAL 

) 1. LOAD&HAUL-OEBRIS LO 3 $500.00 $1,500 
2. DISPOSAL-DEBRIS LO 3 $1.200.00 $3,600 

3. LOAD & HAUL CONC. LO 201 $190.00 $38,190 
�- DISPOSAL- CONCRETE LO 201 $75.00 $15,075 

5. SCRAP STEEL LO 30 $300.00 $9,000 

'""""' 
567,365 

SU8TOTAL NET ES TI MATEO COST WITHOUT SCRAP CREDIT 

TOTAL ALL WORK 
CONTINGENCY 15.0% 

$1,374,668 
$206,200 

TOTAL NET ESTIMA.TED COST $1,580,869 

165709 - Draft November 19, 2009 
MSFR 11·8·2 
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Vectren Plant Demolition 

Figure 2-11 
Broadway Avenue Generating Station 

165709 - Draft November 19, 2009 
MSFR 11-8-2 
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Vectren Plant Demolition 

Table 2-11 

. . . 

. . 

Unit 

TASK DESCRIPTION Unit Qty Cost Total 

'"'"'"" 
$300 

8. MOBILIV.TION 

'""'""" 
$18,400 

C. ENGINEERING 

'"'"'" 
$12,000 

0. PROJECT OVERHEAD 
$133,140 

E. HAZARDOUS MATERIALS IK$PECTlONS 
$1,000 

... 500 

$12,800 

SY 7,900 $0.44 $3,476 

5'( a,ooo $4.17 $33,360 
AC 2 $3000.00 $6000 

CY 3,100 $19.62 "30822 

$103,658 

$8,880 

1. ROADWAY AND SITE REMOVAL (GRAVEL) 

'"""'" 

<I. MASS BACKALL IMPORT 

3. SEEDING 
2. SITE PREPARATION [OPSOIL) 

'"'"'"" 

0. UNDERGROUND UTILITY REMOVAL 

C. SITE GRADING 

a PRELIMINARY WORK 

) 

Sublotal $32,753 

e. NON-REINFORCED CONCRETEIOTitER 
$14,336 

' 
I 

165709- Draft November 19, 2009 
MSFR 11-B-2 
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Vectren Plant Demolition 

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

l 

1. COMBUSTION TURBINE/GENERATOR EA 2 $203000.00 $406 000 

2 INLET AIR FILTERS EA 2 $9,280.00 $18 560 

3. TURBINE EXHAUST STACKS EA 2 $20000.00 >W.000 

-4.COOUNG WATER MODULE EA 2 $1.200.00 $2400 

''""""' 
$466,960 

1. LOAD & HAUL - DEBRIS LO 3 $500.00 $1,500 

) 
2. DISPOSAL - DEBRIS LO 3 $1200.00 $3600 

3. LOAD & HAUL CONC. LO 201 $190.00 $38190 
-4. DISPOSAL - CONCRETE LO 201 $75.00 $15,075 

5. SCRAP STEEL LO 30 $300.00 $9,000 

"'"""' 
167365 

OVERHEAD g11 5.0% $47,818 
SUBTOTAL $1.004,180 

PROFIT@ 5.0% $50,209 

SUBTOTAL $1,054,389 

INSURANCE@ 2.0% $21,088 
SUBTOTAL $1,075,477 

SUBTOTAL NET ESTIMATm COST WITitOUT SCRAP CREDIT 

TOTAL ALL WORK 
CONTINGENCY 15.0% 

$1,075,477 
$161 322 

TOT Al NET ESTCMA TEO COST $1,236,798 

165709 - Draft November 19, 2009 
MSFR 11-8-2 
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Vectren Plant Demolition 

2.6 Northeast Generating Station Peakers General Description 

The Northeast Generating Station 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 at the Northeast Generating Station Peakers. 

165709- Draft November 19, 2009 
MSFR 11·6·2 
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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 Total 

A. PERMTS 
Subtotal $30,000 

9. MOBILIZATION 
Subtotal $9,400 

C. ENGINEERING 
Subtotal $7,000 

D. PROJECT OVERHEAD 
Subtotal 

u '" 

E. PROTECTION 
Subtotal $3,400 

A. UTILITY DISCONNECTS 

) • Subtotal $2,600 

9. PRELIMINARY WORK 
Subtotal $6,475 

C. SITE GRADING 
1. SITE PREPARATION (TOPSOIL) SY 2,500 $2.11 $5,275 
2. SEEDING AC 1 $2,100.00 $1,050 
3. t,MSS EXCAVATION ONSITE CY 2000 $1.80 $3600 

4. MASS BACKALL IMPORT CY 2,900 $10.81 $31 349 
Subtotal $41.274 

D. UNDERGROUND UTILITY REMOVAL 
Subtotal $17,140 

A. REINFORCED CONCRETE 
1. MASS FOUNDATIONS CY 866 $18.40 $15,934 
Subtotal $15,934 

B, NON--REINFORCED CONCRETE/OTHER 
1. CONCRETE RECYCLE CY 866 $8.00 $6,928 
Subtotal $6,928 

1. SUPERSTRUCTURE 
Subtotal 

165709 - Draft November 19, 2009 
MSFR 11-8-2 
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Vectren Plant Demolition 

Table 2-12 (Continued) 

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

1. COMBUSTION TURBINE/GENERATOR 
2. TURBINE EXHAUST STACKS 
Subtotal 

Subtotal 

EA 

EA 

2 $90,000.00 
2 $4,000.00 

$180,000 
$8,000 

$188,000 

$28,680 

1. LOAD & HAUL - OEBRIS 
2. DISPOSAL - DEBRIS 

3. LOAD & HAUL CONC. 
4, DISPOSAL- CONCRETE 
5. SCRAP STEEL 
Subtotal 

LD 6 $500.00 $3,000 
LD 8 $1.200.00 $9,600 
LO $190.00 $0 

LO $75.00 $0 

LO 0 $300.00 $0 

$12.600 

) 

OVERHEAD@ 5.0%, $21.992 
SUBTOTAL $461,828 

PROFIT@ 5.0% $23,091 

SUBTOTAL $484,920 

INSURANCE@ 2.0% $9.698 

SUBTOTAL $494.618 

SUBTOTAL NET ESTIMATED COST Y\IITHOUT SCRAPC :�R=ED�l�T--------------- 

TOTAL NET ESTIMATED COST 

165709- Draft November 19, 2009 
MSFR 11-B-2 

15.0'% 

2-30 

$568,811 
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;",,,::::,:." **::îrure Resour". ;;""i.1 *,ri. ffi wb:/,*
Analysis") was prepared by Iñdiana Utility Regulatory Commission ("IURC" or "Commission")
staff for the Governor and Indiana General Assembly. The main portion of this analysis centers
on the statutory requirements of Indiana Code $ 8-1-8.5-3. ron

.ì:

rl.!ì
II

ß

it
.. r.li:

.!r,

Indiana's electric utilities are required to supply power at the lowest re¿sonable cost while
providing safe and reliãble serviòe. An Integiaied Re*outce Plan I"IRP':) is aplansubmitted by
an electric utility to the Commission,l and it assists the utility in makiirg sure-,it has the necessary
resources to fulhll this obligation to serve. The plan,looks forward over the nexf 20 years,

forecasts the types and quantity of generation that the utilily,rwill need to reliably provide
electricity to its customers, and evaluates,resource alternatiùes on both a shoft-term and long-
term basis to meet those future electricity iequirements.

Indiana's electricity needs,will increase between 0.1 percent and'l;12 percent each year over the
next 20 years. Electricity demand has shown very low projected growth rates. ln the last decade,
growth in electricity demand has ly beenlesq than two percent per year. More recently,
growth rates ofaround one even negative for some utilities) have been common
While much of the are attributed to increasing efficiency
of electrical 'lighting appliance technologies) and

for icity users, low growth is also affected by
and demographiC ehanges.

Taking into áccount plant retirernents, theìgeneration and/or other resources required to meet
Indiana's future¡eçds are: 3,600.megawatts (MW) by 2025,6,300 MW by 2030, and 9,300 MW
by 2035. The utilities project addjng combinations of natural gas, wind, solar, biomass, and
hydro, as well as maintaining and,improving customer energy efficiency and demand response
programs. The utilities makç',thÞir resource decisions based generally on the comparative costs of
these resources. In additiono,,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.

lndiana'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 selice. Indiana utilities utilize
state-of-the-art analysis and work with their stakeholders to develop credible Integrated Resource Plans (IRPs).

7
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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")2 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. Thç 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 generation portfolio. Finally,
distributed energy resources and new technologies will continùe,to have an effect on the resource

mix composition.

II. Background

A. Overview of Statutory Requl
.r..i i,,.

.¡)'

This analysis of future electric
''"'ir, Indiana General Assembly pursuant to Indi

: lhat
,,.,Resource.Plans utjl

other resources to meet

is being provided to the Governor and the

$ 8-l-8. In¡20,tr4;the,reommissiom

help'réduce'r

,needs and the generafion and blf

e*,r' l-T,)

',1:

à of circumstances, in both the short (3-5

yeàis) and Enrolled Act ("SEA") 412 was enacted,

which IRPs, as well as energy efficiency plans, and

Code $ 8-1--8,5-3 the análysis to be performed by the Commission
regarding,füture for electricity.

In 2015, the Òommission opened,a new round of stakeholder meetings to modernize and update

its IRP rule, and the Commission þrovide additional funding to the State Utility Forecasting

Group ("SUFG") for updated modeling software to provide more robust forecasting tools. From

2014 through the fall of 20,17r,the electric utilities have submitted IRPs in accordance with the

additional requirements inthe,Commission's draft IRP proposed rules. In December 2017,

SUFG issued its "Indiana Electricity 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 I 1 , 2018, the Commission issued a General Administrative Order ("GAO"), GAO

2018-2, delegating the authorityr.toperfonn'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.

2
d
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1.

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-l-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:

(a) The optimal affangements for statewide or regional pooling of power and

affangements with other utilities and energy suppliersto achieve maximum

efficiencies for the benefit of the people of Indiana:r'and

(5) The comparative costs of meeting future growth,by other means of providing reliable,

efficient, and economic electric service, including pùichase of power, joint ownership

of facilities, refurbishment of existing facilities, conservation (including energy

effi ciency), load management, distribUted generation, and cogeneration.

In preparing this analysis, and through the Commission's regular involvement in regional and

federal energy issues, Commission staff utilized information':from Indiana utilitiès' IRPs, the

Midcontinent Independent System Ope¡ator ("MISO"), the PJM Interconnection, LLC ("PJM"),

the Federal Energy Regulatory Commiisioí'(r',FERC"), andfhe U.S Energy Information

Administration ("EIA"). ', ., '" ,',

1;, What,iisran Inteúrated Resource Plan?
. ...1 , . '. l::

Indiana?,s.electric utilities are required to supply power at the lowest reasonable cost while
providiùg,safe and reliable serviðe. The integrated resource planning process results in a range of
resource portfolios and a preferred plan submitted by each electric utility on a staggered three

year cycle to the:,Comm'ssion. T'he IRP assists the utility in its resource planning, making sure it
has the necessary resources to fulfill future obligations. The IRP looks forward over at least the

next 20 years to estirnate the amòunt of resources the utility will need to reliably provide

electricity to its customers,,and,evaluates resource alternatives on both a short-term and long-

term basis to meet those fufure: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, lndiana'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

3
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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-l-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 "certihcate of public convenience 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 andwás'coûsistent with planning. In 1985,

this chapter was amended to establish the State Utility Forecastin$,Group ("SUFG") to provide

an independent forecast and analysis of future electricity requiremen-ts.

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, Commission every two years. The IRP
Rule also set out in great detail whati,shorrld be includéd in a,utility's IRP. The following utilities
were (and are) required to submit IRPs:

o Duke Energy lndiana ("Duke")
o HoosierEnergy,..:.:.:rr .,,,.,, r,,..,¡,: 

,, ,

o Indianapolis Power &tlgtrl Company ("IPLii),- , , ',
. Indiana Michigan'Power'eémpany ("I&M?), " ' '

o Indiana Municiþal,Power Agency ("IMPA3')
o Northern Indiana Power Sgrvìe9 Company ('NIPSCO")
o Southern,Ihdiana Gas,i&,E'lectiic Company ("SIGECO")
o Wabash Valley Power Association ("Wabash Valley")

Much since 1 the électric industry ln and resource

specifically

ogether, those two RTOs cover the entire State of
transmission.or utholesøle

,'distribútiôn 6Í:ietaìì lêiêl' óf' Òlectrielti:t

'some'asþects"of'Indiana,,utilities 
? IRPs.are no. 1on'$er

,grid is,now operated, by.theri:

ln 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 in2013, utilities voluntarily agreed to follow
the 2012 draft proposed rule requirements, including:

. A public advisory process to educate and seek input from customers and other interested

stakeholders;
o 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 

,

o A report on each utility's IRP by the director designated by the Commission (currently
the Director of the Research, Policy, and Planning Division).

Followingthe passage of SEA 4l2in20l5,Commissionstaff again facilitated an inclusive
stakeholder process to further update the 2012 draft proposed rule. Afte( numerous public
meetings and rounds of comments in which the-:stakeholders participated; the Commission
developed another draft proposed rule. The utilities.began voluntarily complying with this
updated proposed rule in their 2016 IRPs, including:

. Remodeling the procedural schedule for the submiss-ion of IRPs and eneigy efficiency
plans so the filings are now made every three years;:

c Removing obsolete requirements;
. Adding a checklist specifying all',the required content inthe integrated resource plans and

energy efhciencyplanS; ''" ,, " ,, ,r ,

o Updating the tra¡spârefit'stakeholder þroceqses,utilities,must use to allow stakeholder and

public input intò,the Oevélopqent of the$ans; and
. Reframing the reSource selection criteria Ío better reflect modern forecasting models and

the mo-dçrn electricify- market. , ", '

' . .. ., : . ., ,,. : : 
;1 .:,., :.',.,:1 , ':..' ,

The most-reôent draftproposed'IRP rule (IURC RM #15-06; LSA #18-127) was granted an

exceptiontto the rulemàkiàg,moratorium by the Office of Management and Budget on February

12, 2018 "Îhe Notice of Interlto Adopi,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 Information regarding this rulemaking can be found on the

Commission' s website;,rat:

5
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3. IRP Contents (2015 -201T3

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.

All Indiana utilities have embraced the need to rnaximurn,fl exibility in,their resource

decisions to minimize the risks of uncertainty, so the IRPs should 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 adjùsting to an uneertain future. Essentially, IRPs are a

snapshot in time based on the best available information.

Perhaps the greatest benefit:àf an IRP is thàrit proviAàs'utilities with an objective and

compiehenriu" uss"s ¡, o¡1¡e,pofential risks 4nd:attendant costs associated with forecasting

custõmer needs and the,ar.equisite resources to meet those needs. The risk and uncertainties facing
Indiana utilities - like other utilities.tþqughout theiqation - may be more signihcant than at any

other time in,the,industry's'hiqtow 'ith:,the possible exception of the Great Depression and the

energy cris¡s,s¡fu'19zds-1980s, The most ãbuiour risk confronting Indiana utilities (like other

utilities'ãcross the natioi) involves,the economics ôf retiring existing facilities and the economic

choice ofalternative resources to replaee retired generating resources. Since perfect prescience is

not possible;,rutilities have a variety of risk 
'factors 

to consider, such as:

¡ Short and long-term projections for the comparative costs of fuels;
o Short and long-term projections for market purchases;

o The range of potential costs for renewable resources;
. The potential for fr¡turertechnologies (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 electrifrcation of transportation); and

. 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 It 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.

6
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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 determine,the possible future load growth

and generation needs for Indiana. The IRPs describe the process 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 nex120 years. Taken together, the IRPs allow
the Commission to see the general direction for future load growth ngçds and generation options.
However, as a caution, because each year only.aboùt one-third of the utilities submit an IRP due

to the new three year cycle, it is difficult to compar.e on utilities experiencês in 2015 with another

utility's resource consideration in2017 . Four years,ago, for example, utilitiês,were planning for
the Clean Power Plan. Natural gas price projections due to fracking seemed to solidify more than

expected by experts. Some utilities lost signifrcant loads.'Therefore, this analysis includes not
only the utilities' IRPs, but also analysis,by tþe,S-UFG, the RTOs, and a national perspective.

C. State Utility Forecasting Group

The SUFG's projectioñ',for Indiana-t:i,resource reqùirements 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,,therSUFGls analysis:is.not intended to suggest that it is an optimal long-term resource

plan, as changing cireumstancel,w¿rrant continued rêview. Retirements of existing resources and

other factors may accelerate or decelerate resource decisions. The SUFG is resource agnostic.

Moreover; the SUFG does not,assign thg,capacity requirement to specific utilities; rather, it is a

statewide peispgctive. ',.,,. '1 
i

I ..: 
,

l. :rSUFGHiSfory
-,.,,, .,,.::. .'.. 

:

The SUFG was created'in.L9$5,,when 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.

7
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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 includerìare-estimation of the industrial
sector models for the investor-owned utilities by supplementing information from the utilities
with updated information about various Indiana industries (steel, manufacturing, foundries etc.).
This includes production output, and local, state, an{'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 Classification (SIC) system to the
North American Industry Classification System Q.IAI.CS) ,,

m. Statutorily Required Information

of Electricity

Since the
nation ha
demand has y been
one ve

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)

Period*
Peak Demand

16t0Õo

140000

i200û0

Ìmfþo
3

È 80ofï)

600û0

40000

200m

0

2017 {Current FÐre1st}

2ü15
\

2013

History Forecast

:.'
projecl relatively,low load growth and,adequate resources to satisfy reliability

O r\¡ rt € O c, N (Û (9 æ .Þ d ç tO æ O Â¡ tl tO @ O fl ç r0 @ O fì It
õ (lt rÈ ó oõ õ or c'1 or oì õ o c' c' çl d i{ q{ É ir fl l\¡ N r\¡ l\¡ ñ rtì rrl
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Source: State Utitity Forecøsting Group's 2017 Electricily ProieQtiòns; Pg: J.4

Indiana Utilities'I

Indiana utilities,
requirenrents.

. t.,r:...ì.:..

Projected Growth Enêrgy and Peak Demand over the Planning
uril

*The percentages are compound annual growth rates over the company

9

,0.7%o 0.8%Duke Enersy (201 6-203 5)
0.7%Hoosier Enersy QALS-2037\ ,0t.7o/o

I %.'0. 0.2%Indiana Michigan Power Co..,,
(2016-203s)

0.sYo 05Y"rMPA (2018-2037)
0.4%rPL Q016-2037) 0.5,/"

0.3Yo 0.4%NTPSCO (2017-2037)
05% 0.s%SIGECO South (SIGECO)

(20t6-2036)
0.8%Wabash Valley (2018-2036) 0.8%

-specific planning period.
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a) Duke Energy Indiana - 2015 IRP

Duke Energy notes that2015 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.

Source: Duk¿ Energy Indiana 2015 IRP. Pg.44

Source: Duke Energy Indiana 2015 IRP. Pg.44

b) Hoosier Energy - 2017 IRP

Hoosier Energy' s 2}-year proj ection shows both energy and annual peak growi ng 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.
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d) Indiana Municipal Power Agency - 2017IRP

In2017,IMPA's coincident peak demand for its 6l 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 ("CAGK') over the next 20 yearSwith those in the Duke,

NIPSCO, and AEP areas expected to experience growth, whilê those in the SIGECO and Duke
Ohio region are expected to contract somewhat ,. ' :

IMPA load Forecest by Area - 2017to 2037

8,OH),W)

7,ofi).(m

6,0û0,mû

1ffi,ffi

4mû,mt

1,000,mê
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L0m,00ú

w ùUK-IN ¡ vË(tr€n tè l'l[PSCO * AEp M DUI(.OH

Source: Indiana Municipal'Power Agency 2017 lRP. Pg, 5-40

', I . r. :ì:

e) Indianapolis Power & Light Company - 2016IRP

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 201 1 customer growth actually declined 0.1%o per year.

Since 201 1, customer growth bounced back with residential customer growth averaging

"S.'-û. "..f 
dF,.r$ 

"S "6, 
rd 

"dÞ ".'* "d 
.d,. rd re- 

"û "dP 
ro* "ÉP 

".d "-#" 
rd
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0.8% per year and non-residential customer growth averaging 0.4o/oper year. But despite

increase in customer growth and business activity, sales have still been falling 1.0%;o per

year. Over the next twenty years, energ/ requirements are expected to increase 0.5'%

annually and system peak demand 0.4% annually, beþre adiustingforfuture DSM
program savings (emphasis added) (pg. 40).

* "AAGR" means "average

Source. Power &
rdte.
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Ð Northern Indiana Public Service Company - 2016IRP

NIPSCO's forecast of its customers' electric requirements "project an increase in overall
customer energy usage of 0.33o/o compound annual growth rate (CAGR) for the period of the
IRP (2017 to 2037), while the peak demand for the base case is 0.45Yo. The total number of
NIPSCO electric customers is projected to increase from approximately 464,000 today to about
51 1,000 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 signihcant reductions in use due to technólogical change - could pose

significant risks. Some of those risks could be beneficial, but,úers would not be. The following
two graphs depict the low growth in energy sales and dornand:

I{orthern Indiana Public Senice Company
Tot¡l Energl'Sales
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Btrse Cose Lood Forecosl Energy Sqles qnd Summer Goincldenl Peok Foçecssl
(Net of Poss-lhrough tocdt)

Source : ll'abash Valley Power.Asiociation 2017'IRP;:P9.39

t
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State Utility, Forecastin g'Group Forecast

,its of proJ

AS

çustomer electric power needs in its l4çfiana
llôws:

The S

Thé'p.rqjections
primarily,due to

in this:fprecast are.,lower than those in the 2015 forecast,
lncreases. ln energy efficiency and less optimistic economic

proj ections, ô-ompared to'the earlier projections. This forecast projects electricity
usage to growlat a rate of1 .12 percent per year over the 20 years ofthe forecast.
Peak electricity demand'is projected to grow at an average rate of l.0l percent
annually. This corrêsþonds 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-l).

The 2077 forecast predicts Indiana electricity prices to continue to rise in real (inflation
adjusted) terms throu gh 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
Forecasts
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Indiana Peak Demand Requirements,Averâge Compound Growth Rates (Percent)
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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 2Ù-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 l.l2% annual growth over the 20 year period and

l.0lo/o 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 Adjustments) for the MISO Region

Compound Annual Growth Rates
18-203

LRZ Metered Load Annual Growth Rates Q0l8-2037)

planning reserve requirements (Résource Adequacy) for their regions. The MISO and PJM

system wide reliability rèquiremènts 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 (c o inc ide nc e factor).
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LRZ Non-Coincident Summer and Winter Peak Demand (with EE Adjustments)
Com und Annual Growth Rates for MISO 18-2037)

Source: State Utili\) Forecdsting Group's MISO Independenl Load Forecasl update. Pg. ES-2
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With all the utilities, the p cted need,,for additiolal generation resources is based on the
predicted aunùâl energy requifemênts- The fufure generation needs will therefore vary in the
predicteúeneigf .êqrrirements. IRP's typically will analyze multiple scenarios, or possible states

of the ùoild, to bracket differences between forecasts. The utilities may include low-growth and

economic-growth scenarios. The needed annual energy changes with the economy, and so too
will the need for additional generation. The below summaries of the needs for future generation

are therefore only"applicable undø the specific scenario to which it applies.

1. ',State Utílity Forecasting Group
'',..,, ¡-r1.', '"

Inits Indiana Elecniciqt Plojections: The 2017 Forecast, the SUFG summarized its2017
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 specif,rc 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.

1
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This forecast indicates that additional resources are not needed ùntil202l. This
forecast identiflres 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
(pe. 1-1).

2. Indiana Utilities' Resource Needs

a) Duke Energy Indiana - 2015 IRP.l', ., .,

Duke Energy Indiana's IRP for the 2015-2035 plaqnlng horizon ii'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 203 1 . The IRP also determined 3.,flumber of regular additions of wind and solar

in relatively small increments, approximately 50,MW ayear and 30 MW ayear, respectively,

from about 2020 through 2030. These additions corne mostl|,after a number ôf:anticipated
retirements: five units at Wabash River (668 MW) in'2016t:Connersville 1&2 combustion

rurbines (86 MW) in 2018, Gallagherrúnits 2 &.4 (280 MW) in2019, and Gibson 5 (310 MW) in
2031.

.:: .
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Duke Energy Indiana Integrated Resource PIan
Portfolio and Recommended Plan

Notáble, Neâr-term

Env¡ronmentâl

Control Uperades 2
Yeãr Ret¡rements Add¡tions Renewables lNameplate M\¡t4 r

Wind solar B¡omass

2015

2A16 Wabash River 2.61668 MWI 20

Ash handling/Landfill upgrades:

cevuae 1"2 & Gibson 1-5202017

2018

Connersville 1&2 CT (86 MW)

Mi-Wabash 1-3,5-6 cT (80 Mw)

2019 Gal laeher 2 & 4 {28O [,1\¡t/]

22020

CC¡l48MW

Cogcn 15MlW 10

10 2nzt
2022 50 20

50 30 22023

s0 30 22024

l)2025

50 20 22026
50 :t02027

co 22028 1m
50 30 22029

102030

2031 Gibson 5 {310 MWI cc,¿t48Mw

2032

2033 cT2(}B [íW

2034

502035

1111) 45{) 2n 14Totâl MW L424

m ru

-
1: Wind and solar MW represent nameplate capac¡ty.

Source: Duke,
al control ¡rements ¡nclude

5 !RP. Pg.1s8

Hoosier Energy. - 2017 IRPb)

Hoosier Eneigy:s IRP does not Show a resource defìcit until2024. The Capacity Expansion Plan

below shows Hooqiçr Energy's intention of adding a significant amount of renewable resources

beginning in2020
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Capaclty Expanslon F{an - Summer Peak
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Source: Hoosier Energy 2017 IRP. Pg. 57

being made.

f,7@ 1:lû 1,766 1,7S f,766 1,866 I,t66 1,60ô l'006

g7 9:l git 72 12 t71l tt6) 11611 (tô41

t,7e

Iút

.]|,. .l ''.'

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

202l.From 2018 through2027,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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10fD Solar'2020
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1ql1 Solar'ÐarÐ o
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"o27 ,1Dqq2Total (zBo)
Source: Agency IRP,'Pg

e)

: ì.:,t .. ,lì. ..

Indianapolis'Power & Light Company - 2016IRP

IPL's IRP ineludes a table showing all genêration retirements and reductions under its six

different scenarioS.
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Ännual Additions and Retirements
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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 in2033.In2034, 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 and2016,IPL chose a hybrid
portfolio made up of various scenario optimized candidate portfolios as its preferued 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 additionalpotential changes not easily modeled may
affect future resource portfolios, such as the impacts of elections,,technology changes, public
policy changes, or stakeholder input.

f) Northern Indiana Public Service Company - 2016 IRP

NIPSCO's 2016 IRP anticipated retiring its Bailly Generating Station ("Bailly") Units 7 and 8 by
May 2018. The replacement capacity,.necessary to meef,the customer demand during the short-

term action plan period would range'f.rom,approximately.l:50-200 MW and would be addressed

with either short-term purchase power.agreements and/or market capacity purchases, whichever
provides the best alignment of costs andrm-itigatiòn of risks for.óustomers.

The 2016 IRP also indicated that NIPSCO ¡'fruulO contiúue îo 
"uuiùut" 

the value of developing
an environmental comþliance optiôn at Schahfer Units 17 and 1,8. The Preferred plan was based

on the likely retiremenì o-f Schahfer-Units 17 and 18 in2023. NIPSCO is currently in the process

of updating its 2016 IRP'and,issuEd,æ all-source RFP also in }l4ay 2018 with the objective to fill
a resource..-8,1'!l .oza23 ,',, 

' " ' " """,' 
tr'i 
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-,.,, ' ''"'
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Source: Northern Indiana Public Service Company 2016 IRP. Pg. 55
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Consistent with its 2016IRP, SIGECO plans to retire Culley Unit 2 andthe Brown Units 1 and 2

once the new plant is operational. According to SIGECO, Culle¡l Unit 2's age and efficiency will
not justify further capital investment to allow it to continue to operate in the future. Brown Units

I and 2 would require significant capital investment, inclu_dingr 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

ïnit is not economic and is further complicated beÒause ALCOA, follOwing its recent

organizational and operational changes, is not ablo'to unconditionally commit to use of the

jointly-owned unit as part of its future operation!:'Based on the 2016 IRP'and updated IRP

modeiing completed in20l7, SIGECO plans to rettre 73Yo of',îts current coal-'f d generation

fleet and diversify its generation portfolio by adding thç combined cycle gas turbi¡e at the end of
2023' 

il 
,rr,', , 

'''t"

h) Wabash Valley Power Association - 2017 IRP

For the 2017-2036IRf:period,,,Wabash Valþ'. mp;¿i¿at"s capacity needs starting in 2018,

and Wabash Valley aniiðipates meéting thesenêedsrin a diveis!fied manner. Wabash Valley,

unlike most utilities in'Indiana and MISO region, has winter peak demands that sometimes

exceed its summer peak demand. ,i ,,, ,.

g) 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.

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
,o-è g"n"rating units, particularly older and smaller coal-fired power plants, largely due to

relativêly low price forecasts for natural gas that may cause these coal-fired power plants to not

be económicaf in the wholesale power market. Additionally, utilities find it difficult and costly to

install or maintain environmental controls on smaller and older coal-frred 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 signifîcant 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.

In analyzing the possible future resources, it is importanlto note that the Commission does not
have the capability to predict the location of potential future resoùrces. The location of new

resources iJ dependeni 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

timi as generating units are retired and new g.ne,{.at¡ng units are built. The:location of new

generating units may also be influenced by energy',efficiency,,de. mand response, distributed
energy resources and future transmission, distribution; an{.goneration technologies. A map of the

current location of generation resourcas is',found in Appendix 7.

Considerations Affectin g Resource Decisions

C. Resource Mix and Location

composition of the, generatin g for Indiana, the region, and the nation.

The following three by Northern Indiana Public Service Company in their

current 2018 IRP stakeho 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-frred 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 Costs

Generation costs vary for each
NIPSGO unit

Key cost components are:
- Envaronmental costs for cofltrûls requfred
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is expressed as net present value of
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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.

IPL, on page 69 of their 2015 IRP,
t. .a:. '

the following.graph to describe the break-even

point for their new Eagle Valley Combinçd facility andtheir most efficient coal-ftred plant

in Petersburg.

c6t(3/tr wh)

AverageCost (Fuel and Variable O&M), Petersburg and Eagle Valley CCGT

IPL contracted Coal Prlce, Potentlal Market 6as Prlces
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To be clear, while the cumulative effect of decades of environmental regulations have had a

signifrcant effect on coal-frred power plants, the most recent efforts by the Environmental

Protection Agency to impose regulations on carbon dioxide (COz) were not significant drivers of
resource decisions for Indiana's utilities. That is, the potential cost and other ramifications of

Jt't ai nterìarrce Gosts for N I Ë-5ti'öÕ!¡=ÊwìE\ry

coal un¡ts trave e¡zeable ongoing maintenance capital needs to relat¡ve to
alternatives
NIps'C(f, coal un¡ts have -4 to 5x hagtìer f¡xed oflerat¡ng and mã¡ntenance costs
than combaned cycte gas turt ¡ne, o*",',íi!:î¿..;ffr*.*

Operating and
lJnits
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COz regulations were dwarfed by the relatively low cost of natural gas as a generating fuel and

the very high cost associated with the construction and,maintenatrce of coal-fired generation.

The number of scheduled or completed coal,eaÞacity retirements are increasing through
2021 . About 49.5 GW of coal capacity iq:or was scheduled for, retirement between 2013-
2-11 , an increase from the 4l . I GWs sche.duled as of March 27;{20171. Forty-five coal
units are slated to retire from2017-202l,while 395 unites have been:retired since 2012.
Some power companies have said that low-p¡iced naüffal gas continues to- drive decisions
to retire coal-fired units (SNL.based on S&P's'rGlobàlMarket Intelligence, October 11,

2017). i,,, ',.',
't'" :' ' .: '

Similarly, as the recent cancelations of anuclear power plant in South Carolina, signifîcant cost

over-runs at the Vogtle nuqlearplant under construction.in Georgia,.as well as efforts by owners

of nuclear and coal-f,rred'generation to obtaií s¡bsidios, attest; the daunting on-going capital

costs and operating cost pose significant hurdlesJhese were the primary factors in a large Ohio

utility's decision to filefürrbankruptcy in 2018.4In the future, there may be technological
changes that ledqge the capital gostq e{rg,:,as a result,increase the economic viability of coal and

nuclear gg4e.ratiònunits. Unexpected substantial increases in the price of natural gas may also

make nuCloai (and coal).¡¡p¡s eòònomically viable:(i.e., more fully dispatched by the MISO and

PJM. These,market dynamics:face evefy utility in the United States and are manifested in the

growing nùmber of retiremehts. ' 
,

Unfortunately, other'immediate,casualties of these market pressures have resulted in
bankruptcies of several coal companies.s

4 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 PJM
Interconnection to ensure full cost recovery for FES's at-risk coal and nuclear plants in the region and
after FES notified the PJM 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.ln 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 ofcertain 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).
s 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 201 6; Arch Coal - January 20 I 8; Alpha Natural Resources - August 201 5 (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 in2004 and again on April 8,2017 (James River was forced to close a dozen of its mines due

to poor market conditions).
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A concern has been expressed that, as anation, we may be placing too much reliance on natural
gas and, thereby, not giving appropriate considerationto resilienc.v 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, hìgh:consequence disruptions such

as hurricanes, earthquakes, and cyber-attacks occur. Grid,r.esilience objectives focus on

managing and, ideally, minimizing potential consequelces that occur as a result of these

disruptions." Sandia, however, notes that "currently,.no formal grid resilience definitions,
metrics, or analysis methods have been unive¡s4lþ accepted."6 7

The FERC currently has a process investigatirigthe relationship between'r,esiliency, reliability,
and the performance of the bulk power system. ,, , ',i', ,',

l. Indiana Utilities' Resource Mix

When analyzing the generation resource'¡¡ix'in Indiana, retiiements of existing coal resources

are of primary focus. Every lndiana utility,has exhibited a keen appreciation for the risks of
retiring units compared torthç risks of retaining units that fnay prove to be uneconomic at some

point in the future.

Within the last 20 years,' imposed significant costs on coal -fired
generation, environmental retrofits and equipment

including fixed operations and maintenanceU.S.
slgn to the cost of building new coal-fired or

drastically. These:,-ih4nges, taken,as a whole, provide the primary impetus for retirement of some

coal-fired power planþ,and the, lting significant changes in the composition of the generation

fleets for Indiana, the regiorr, ¿nd the nation.

ilt 
'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/natwal gas combined cycle capacity,285 MV/ 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 ofdisruptive evenÍs, which includes the capability to anticipale, absorb,

adapt to and/or rapidly recover from such an event." Most, however, recognize that this definition is not distinct
from the definition of reliabilitv.
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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)
in2016, Connersville l&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 in2031. Resource

additions also included regular additions of wind and solar in relatively small increments.

Duke Energy's Generation Mix 201.5'and 2035

Ctnrent and Projected Capacity ìvlix try Portfolio

ffi Gas Coal tccc Renewable/EE/DR

Source: Duke Energy Indiana 2015 IRP. Pg- 16

b) Hoosier Energy - 2017IRP

Hoosier Energy does not show a resource deficit until2024-25. 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 in2024. The preferred plan also shows 208

MW of retirements of contracts through the 2018 -2037 planning horizon.
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Year Retirements Add¡t¡ons

2018

Meadow Lake Wind (25 MW);

Orchard Hills LFG (16 MW)

2019 Story County PPA (25 MW)

2020

Meadow lake Wind (50 MW];

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 Davton Hvdro (4 MW)

2033

2034

2035 Solar PPA (200 MW)

2036 Solar PPA (200 MW)

2037 Solar PPA (200 MW)

TOTAIMW 208 1,096

-2015 rRP

assets decreases from 40 percent to 33 percent, while nuclear generation shows a decrease from
53 percent to 38 percentovçf,fuperiod. Likewise, in addition to energy from a new natural gas

combined cycle plant, whiclr.would comprise l5 percent of its resource portfolio, renewable
energy would be anticipated to increase from 6%o to 13o/o ove.r the planning period.
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I&*I's Preferretl Portfolio

r Maintnilrs I&M'* two rurits at Rocþrort Pla¡rt. iuclrrcling the aclelition of Selective
eatnlyric Redrretíeiu (SCR) syßternÈ in ?017 ancl ?CIlg: as rvell ås FCiÞ $y'¡tenls in
20?5 nrxl2028

r C'outintres öperåtierrr of I&M's ead¡orr tì'ee rtuelear plant tluortglt, ruirrirtrnlly"
its ctrnertt lice¡tse eltterrsiötr perieicl

r Add 60OMW (uameplate) of lnr¡w-scale solar rescttuces

o Adcl l.350MW (nnttreplate) erf wincl resotuces

r Aelds I,253M'rv1/ of NtrCC geuerâtiÕn in 2035

r hnplements eucl*rHe energry etliciency prögtrRlrrs ñö Éls to rechtce enet'gy
requirenrents try 9l4GWh anel cn¡racity reqtdretuents by 70MW itt 3(135

r Aclclx 27MW of uaftu'ol gas CHP generntion

r Recergrriees ndditiCInnl distril¡uteel solar cnpncity will be adclecl lry I&M's
cu$tÕurers" startirrg ill 3016, ancl raru¡rirr$ lry to sMW (nnure¡rlate) by 3035

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

2016 r&M Mix

Source: Indiana Michigan Power 2015 IRP. Pg. ES'10

ã Nuclear

I NaturalGes

ffi Coal

rWind

w Hydro

w Lârge Solar

wEE

ffi EECO

i:* CHP

s Distr. Gen.

s3%4$o/o
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2035 r&M Mix

Ë Nucleår

r NaturalGas

w coel

r Wind

M Hydro

& Large Solar

ffiEE

ffi EECO

'ã: 

CHP

s Distr. Gen.

37.90/o

33.1%

15.1%

0.5%O.Zo/s

t1..3o/o

d) Indianà,Municipal Power Agency - 2017IRP

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 20 I I 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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,,,- .:i. 
e) , ., Indianâpgls Power $,Light,Company - 2016IRP

:t t,' : .r.. . i. :. ..t:t. ', .. ,'.

As confirmation of this strate€y, IPLrefired 260 MW of coal-fired generation, converted 630
MW of coal.fired generatioi,to,gas, andcompleted the 671 MW Eagle Valley Combined Cycle
Gas Turbine'(iCCGT") on April 28,2018.,The following table shows how IPL's resource mix
changed over the period 2007-2017.

t"', 
.r r. '...:1.,,

:..... i.iì....
: 't..:i

38

Cause No. 45052
Administrative Notice No. 2

Page 41 of 82



Coal

'lrrl É€lts lhå Ê€fl*Èrabl+
FnËfË_Y çfrdiK ('RËCs"¡

Coal

Source: lndianapolis Power & Light 2016 IRP. Pg. j

In the IRP IPL embraced flexibility for

Optionality will take us many places, but at:its core, qn option is what mates you

antifragile and allows you to benefit from the po¡itiye side of uncertainty,without a

corresponding serious harm fro,ry'the.nggative side (þge 2).

IPL has been a leader in Indiana ii,takin;Steps to change its portfolio, moving toward

cleaner resource options.through offer-ing Demand,side Management ("DSM") programs,

replacing coaJ-.fued genet41ion with natura-I,@fired,.ae"eratio1,_secying wind and solar

long-term contracts known,as Purchased Power Agreements ("PPAs"), and building the

first battery .¡e$,,storage rsystem in the'M.idcontinent Independent System Operator's
("MISO's") region,.IPl plans,to continue this transition proactively while simultaneously
m ar{úainilg,hi gh re I iablli-ty and áffordab I e rate s (Pa ge I ).

The 2016IRP, IPL contended, given-'the information available in 2015 and20l6,the hybrid
preferred'iesource portþlio':in[he last'column is a more appropriate solution. IPL cited

iec-hnology costs,Jhat may decre6e more q-uickly than currently projected which would likely
drive changes in,renewable and',distributed generation penetration (Page 9). The below table

details the four primary scenarioÀrihat were considered by IPL.
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Final

Base

Case

Strengthened
Environmental Distributed Generation Hybrid

Coal 1_078 0 LO78 L078

NaturalGas 1565 2732 1565 1565

Petroleum lL L1 11 0

DSM and DR 208 2L8 208 2L2

Solar 196 645 352 398

Wind with ES* 1300 44æ 2830 L300

Battery s00 0 50 283

CHP 0 0 225 225

totals 4858 8m6 6319 5060

It should also be noted that IPL has been a leader in the of Advanced Metering

,, ', -.. ,' 
:

NIPSCO retired Bailly:Genep1!.4g Station ("Bailly") Units 7 and 8 by May 2018. The

replacement capacity necêssáry to meet the customer demand during the short-term action plan

period would range from appioximately 150-200 MW and would be addressed with either short-

term purchase power agreements andlor market capacity purchases, whichever provides the best

alignment of costs and mitigation of risks for customers.

40

Cause No. 45052
Administrative Notice No. 2

Page 43 of 82



Nlpsço
Supply Mlx (2OtS)

Source: Northern Indiana Public Sgrticg'Company 2016 IkP. Pg. 4

NIPSCO, like other Indiana utilities, is using a combined cycle generating unit as a proxy for its
next resource. However, NIPSCO, in the 2018 IRP under development is issuing 1an"all source

Request for Proposals" as a means oflsg,cu{ng future rèsg¡rces. According to NIPSCO, its
supply strategy for the next 20 years is,expec!çd to: ' . .

o Lead to a lower cost, cleaner, diVerse and oompliant portfolio by retiring 50 percent of
NIPSCO's coal capacity by the end,,of 2023i,,,,,r,,,

o Continue the comþâng'.s çommitment to enetgy. ef-fiçiency and demand response by
including pro gàms that are,:e conomically v.ia-ble for all: ou stomers ;

o Continue to còmply with env-ironmentalriegulations, specifically the Effluent Limitation
Guidelines and Coal Combustign Residuals for the retained coal-fired generation;

. Maintajn:an,êppropriatc,level'òfiltenuptiblé- service for NIPSCO's major industrial
customers;

o Re-duce customer and company exposureto'icustomer load, market, and technology risks
by,ln{entionally allocating a portion of the portfolio to shorter duration supply;

o Strong.ly, consider cost to':customeis; while considering all technologies and fuels as

viable tó plovide shorter.duration supply;
. Add comÚìned cycle gas mbine capacity to meet supply needs that are not covered by

shorter duration, supply op-tions ;

o Continue to evaluáte,additional supply retirements in light of changing market conditions
and policy requiremênts;

o Continue to invest in infrastructure modemization to maintain safe and reliable delivery
ofenergy services; and

¡ Continue to comply with North American Electric Reliability Corporation Critical
Infrastructure Protection cyber security standards.
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g) 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. 

,,,,,ir'

SIGECO noted on page 9 of the Non-Technical Summaly,thatthe cost of renewable resources

continue to decline but are still expected to be more expensive inthe Midwest over the next
several years. SIGECO also expressed the concem-,that they need to learn more about integrating
solar resources in its territory:

Based on the IRP planning process, SIGECO,has selecJed a preferred.portfolio plan that
balances the energy mix fãi its generation portfolio with the addition õf u o.* combined

cycle gas turbine facility and.sólar power plants and significantly reduces its reliance on

coal-fired electric generation. SIGECOis preferred'þortfolio reduces its cost of providing

service to customers over the next,20 years, by approximately $60 million as compared to

continuing with its gxisting generâlig¡ fleet.'.,t::SJGECO will continue to evaluate its

preferred portfo!!ò plànin future IRP,q,lto en$urê,it,'re:nains the best option to meet

customer needs,(Non-Têehíical Summary, P:agÊ 2 àniÅ graph on page 5).

2016 Portfolio Resource Mix
(MWsl

Other

2036 Preferred Portfolio Reeource Mix
(MWs)

Other
Renewable (OVEC*)Energy

Efficiency/
Demand

Reoponse*
8o/o

Renewable
6o/ù Energy

Efficiency/
Demand

Ræponse*
lto/i

go,h 1%

ffi
Source: Soulhern Indiana Gas & Electric Company 2016 IRP. Pg. 46
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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 Zxl 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 lRP, SIGECO plans to retire Culley Unit 2 andthe Brown Units I 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
I and2 would require significant capital investment, including construction of a new scrubber, to

allow them to continue to operate in the future. While SIGECO hâs agreed to continue its joint
operation of Warrick Unit 4 through December 31,2023,the'iontinued operation of that unit is
not economic and is further complicated because ALCOA,follôrving its recent organizational
and operational changes, is not able to unconditionally:eommit tó:use of the jointly owned unit as

part of its future operations. Based on the 2016 IRP and updated IRP modeling completed in

2017, SIGECO plans to retire 73%o of its currenû,coal-fired generation'fleet and diversify its
generation portfolio by adding the CCGT at the end of 2023.

h) Wabash Valley,Porver AssoòÍat¡ou-'ZOtZ Inf ' '','

From 2018 to 2020, Wabash Valley exp,ects to meet its incrernent al capacity needs primarily by
purchasing capacity through the MISO's capacity'auctions or:bilateral transactions. After 2020,

Wabash Valley will seek a,resource mix that closely,âlþqs with its arerage load factor of
approximately 55-65 perçènt,,That is, Wabash Valley plans to attain',a power supply resource

ratio of approximately,60 percent,b-aseload/intermediate capacity to 40 percent peaking capacity

with a *ou" toward á gr"át"r percèntage of natural gas units (e.g. combined cycle gas turbines

and peaking plants) (Wabash Valley Power Association20lT IRP pg. 5).
' '' ., ..: : r:.:

:i:....:.: ,: .. r. :::: .:: _

Wabash:Vãlley witt,þurchase ouþqt from three wind projects from 2018 to 2020. Wabash

Valley:members will côntinue to' ''ard enhance its energy efficiency programs and may

choose to:continue to build,demand'reryonse resources in the near term. Past 2020, Wabash

Valley's resource plan anticipates building,600 MW of baseload combined cycle resources and

350 MW of peàking combustionturbine resources along with 50 MW of energy efficiency. The

expiration of exiStiùg purchase power agreements drives the need for these resources. At the end

of the Z}-year plan hòrizon in 2036, Wabash Valley's current base expansion plan forecasts that
its energy and capacity:needs wìllbe served as depicted in the following charts.
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In20ll, Wabash Valley,c-reated'two rate riders that allowed end use commercial and industrial
customers the ability to particþate in MISO's Emergency Demand Response Initiative and

PJM'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 inigators (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

2017 Fo¡ecosted Copocity (MW)
r Cool Boseloocl

4.2Y" I ì.8%

2.3%

m Londfill Gos
Boselood

æ Combined Cycle
lntermediole

r Peoking6.5%

s PPAs Bqselood

PPAs Renewobles
2

36.27"

rDemond
Resporue

rx Copoclty Morkel

2O3ó Forecosled Energy (GWh)

Boselood
æ Londhll Gos

Boselood
sCombined Cycle

lnlermecJote
r Peoking

2
PPAS Renewoktes

46.O%

a.l

9

¡a FF

o.a%

cé Econonríc 
^y'orkelPurch(fses

¡ Cool Bqselood

19.6%,:.tCombinedCycte

203å Forecosled Copoclty (MVÐ
O.87o ¡ Cod Boselocrj

t3% 10.8%

37.47.

+ Combined Cycle
Boselood

s Combined Cycle
lnlermecJ<¡Îe

r Peoking

PPAs Renewok¡tes2

.09ã ! Dernond Resporìse

xEE

l; Copocify Morkel
| 5.1%

44

Cause No. 45052
Administrative Notice No. 2

Page 47 of 82



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 1,2077 . (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 efficiencyr,(Wabash Valley Power

Association 201 7 IRP, page 2l).

Energy Efficiency MWh Savings 2010-2017

Source:ll'abashValleyPowerAssociation20lTlRP.Pg.3l ,,,. ,. '...... 1,..,,..

Energy Efficiency Cumu lative Program H¡ghligh

Verified Gooli34,277

ts 2008.2017 (As of 8/2017)

Ve¡ified

The sovings gool for 2017 is34,277 MWh.

Source: Iilabash l/alley PowerAssociation 20t7 IRP. Pg. 3l

4/2016 -
1212016

1/2017 - 12/2017
(As of 812017)

1/2014-
2010 20ll 2012 2013 6/2015

711/2015 -
3/3112016

25,t9223,488 64,604
MWh

Sovings 5,043 4,898 ì 3,529 22,717 27,330

É

4ì,48ìResidenliql Member Porlicipo nts

1,312C&l Member Porliciponls

$14,299,0ü0Totol Amounl of lncenlives Paid

$ì 7,2ó8,0û0Avoided Power Supply Cosl @ $40/MWh
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lndiana utilities' resource mix show an increase in re4ewable 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 small but an increasing part of utility resource

portfolios. , t,. ,,. 
,

The total amount of installed wind capacity in Indianáis about 2,023 MW. This constitutes about

85% of all renewable installed resouiCe.eapacity in Indiana. Much of this power is sold out of
state. The amount of wind power under.þuichase power agteements by the fîve largest IOUs, is

about 1,168 Mw with about 301 Mw puichasedfrom out-of'state wind generators' As of May
2018, the five IOUs in Indiana have about 866 MW'of.purchased,power agreements for wind,
according to IURC dataiBaÈéd,on the IRPsr total wi4d,ræources are expected to grow as utilities
build or contract forutility-scaleiwind resources.as,indicated''in their most recent IRPs.

Net metering allows 
"urtu-er. 

with,smell renewable facilities to receive a credit for excess

electricity p-rodùç.,edat the retail,r4þ.,,As:;therfollowi'ng graph demonstrates, net metering has

grown SignifiCâñtli;,ç$pçcially',in.terms of numbef of,customers, but provides only a small

pe.."nt of the generation capacity in Indiana,",Ii20l7 Senate Enrolled Act 309 became law,

ii*iting ttòw long eligible óugbmers C=nu1¿ qualify for net metering and creating a new

compensatim:r4te when net metering will,no longer be available . The 2017 increase in both

customer participqlion and net metering capacity is likely due to the new legislation.

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 Resourçe-M-ix
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Another option for renewable resourcel',is the Feed-in-Tariff or FIT 8; however, as evidenced by

the table below, this has a very limited,application in Indiana..New customers cannot join the

IPL FIT, and NIPSCO's FIT is available,U+Iil pârtiçip¿tion limits are reached.

:

:l,W¡ä¿,1IWJ. Photovoltaic (kW) ..t iórnàss :{..klV),,' '.,,,';r:TOtal; {kW),':-.,.r

IPL
-0, 94,384

NIPSCO 14,348 31.016

Total ,.ìr , 180
ì.. ..:. t18"872 14,348 125,400

contributes a very share to the total electricity generated in Indiana.
.', l,:. .

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 lf.ay 2017
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resources

In addition, there is an,:expectation,that distributed energy resources ("DERs"), including

Combined Heat and PóWer.4s,,wêll as battery and other storage technologies, will increase their

penetration over the 20 yewpÃinning 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 efhciency, 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 DERs to be an increasing factor in future years.
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4. Energy Efficiency and I)emand 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

eff,rciency 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 2Ù-year forecast

horizon (State Utility Forecasting Group's 2017 Electricity Projections. Pg. 3-l). Similarly,
customer-owned resources, such as combined heat and powe¡:,have 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 timing;:siàe;.operational characteristics, and

costs of new resources. That is, DSM minimizes risks forthe utility and consumer. Moreover, in
addition to lowering the cost to customers, these re-sources give customers greater control over

their electric use and the attendant costs. As the,sophistication and credibility of all aspects of
IRP evolve, it seems certain that these resourcés.will be increasingly essential to the operations

of the electric power system. 1 , , , :rì
. .. .. ììì :a ..

Under Indiana law, the five investor-@ed electric utilities must submit three-year energy

efficiency plans to be approved by the'Comrnissign. All flÍetùtilities have energy efficiency
plans that have been approved by the cornmission'oiin th" review process. One of the basic

determinations required by,'the.law is that'the Commission-must fînd that the proposed three-year

energy efficiency planris,reasonably achievable, conÈistentwith the utility's integrated resource

plan, and designed té achieve an oþiirnal balance of energy resources in the utility's service

territory. 'l I, 
,,',.

: :ì r : ', : . t ,.

The follqwjnglgraphs are from,thlðiUFG's 2017 statewide load forecast report and shows their

projectiqq'òf the kW im¡àct of ener,$ efficienCy þrograms and demand response programs

implem@d 
lhrough 

2016': ,, ,,, 
'' .r..,:.,

2015 Embeddód'ÐSM and 2016Incremental Peak Demand Reductions from Energy
Efficiency and Annual Demand Response Program (MW)

2015 Emheddcd DSM 2016 Incrementsl Ener'Ev Elfrciencv 2016 Annunl Ilemand Re*ponrc

3.42t t2l t.0óJ

Source: State Utility Forecosting Group;s 2017 EtecÍricity Proiections. 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 UÍility Forecasting,Group's 2017 Electricity Pt"oiections. Pg. 4'5
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D. Resource ân-d Operational Efficiencies Gained Through RTOs
'.:-.:'.'l -- rì, .

...,-.t..-'....t :' .,,..,. ,, . :' ...

With thç reformationl'ofthe wholesale powei markets in the late 1990s that resulted in the

establishment of RTOs and lndepén4-e¡t System Operators ("ISOs") like the MISO in Carmel,

Indiana, and PJM, it becamêþossible to,efficiently trade power over great distances due to

elimination of¿¡tificial anticompetitive Úarriers and pricing reform. This provided for more

efficient and reliable operation ofthe electric system that tempered retail price increases. Today,

all the large investor,gwned utiliiies 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) ãie members,,of.Mlso. The following graphics illustrate the geographic scope of
these RTOs.

2016 2017 2t22
Year

202V

¡
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Fair and competitive access to a broadly diverse power supply meant that lndiana 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 futuie regional supply and'demand for electric
power is now an integral part of the Indiana IRP process. 

: 
.',.¡ , r¡, 

,.

(4) utilities will have sufficient resources to
meet ircumstances.
(s)
which,
customers

1.' ' MISO Region
:.jì:, .l.r :

MISO's Value Proposiiion documents how the region benefits from its operation. \n2017, MISO
calculated that its efforts próvided 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 effrciency, and especially the declining cost ofnatural gas and projections for low natural

gas prices for several years.

On April 25,2018,the MISO said it will have adequate electricity resources to meet demand for

this summer. The regional transmission operator, whose grid covers l5 states in the Midwest and

southern U.S., expects demand to peak at124,700 MWr,b.elòw-available supply of 148,600

MW.e Beyond this summer and for the next several years, MISO éxpects that it will satisfy the

reliability requirements promulgated by the North American Electric Reliability Corporation and

approved by the Federal Energy Regulatory Commission to assure adequate supply to satisfy the

forecasted demand and meet unforeseen continge¡1cies.10

Within the MISO region, coal-f,rred geteration constituted,lSolo of total energy production in

2010 and is projected to decline to abo¡f 3611o in 2030. Fran 2000 until April 2016,

approximately 9.1 GW of coal-fired capecityhaq been retired,,in MISO, according to SNL. By

2030 natural gas-fired generation is projéeted to'increase from"157o \n2014 to 35o/o in 2030.

Increasingly, natural gas,tets,lhe market piice (Locational,Vtarginal Price - LMP). As the

graphic below illustrates,':thà amount of gas-fired genérationlis,expected to constitute 35%oby

2030 compared to 360/¡; for coal-fired,power plants.,'

.:.

'i l.: .

e SNL, Apr||25,2018.
r0 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 ofa contingency

suchasanunexpectedoutageatalargepowerplant). Reservemarginsinexcessof2}%oweretypical.Theamountof
reserve marginJwere based on a rule of thumå 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 çustomers. Generation resources located in the MISO region

currently exceed the target level ofRA. The current level ofresources 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 ofRA set by the MISO on an annual basis.
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Projected 2030 MISO
Energy Mix

Other*
3%

"Other includes hydro, purnped hydro,
oil, solar and others.

2. PJM Region

In contrast, the PJM is characterizedby 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-fîred (and nuclear) generating facilities, compared to natural

gas generating facilities, a substantial amount of the coal-fired (and nuclear generation) is at

ffi
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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 PJM'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 resourcgs to meet demand and

The foll ofPJM capacity (by fuel source) for June 1,

of 201 8, Monitoring Analytics. Section20
5

07 througti
Page2l0).
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The same factors'that drive resour.ce decisions in Indiana are also driving long-term resource

decisions throughout s. Specifically, the projections for low natural gas prices

relative to coal, for growth in energy use, projected costs of renewable

resources, energy 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-f,rred 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,

.r
I

s

à+¡¡¡e*i}*_
+ü*ç-ñEt¿.eæ
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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,varÍouS,jncentives, including state or

federal tax credits (e.g., the Production Tax Credit for new wind, geothermal, and biomass and

Investment Tax Credit for new solar photovoltaic,and'rthermal plants), also affect the calculation
of LCOE.

As with any cost factors forecast over a long period-20 years,for IRPs in Indiana-there is

uncertainty about all of these factors, and their values,ca¡ vary âs technologieSlevolve and as fuel
prices change. The projected utilizatiol.iate (e.g., capacity factor) depends on the forecasted

demand for electricity and the existing,iesourçe.mix in an area where additional capacity is to be

added. For Indiana utilities, the expected RTO dlspatch will affect the utilization rate. That is, the

::.1 .'

, ' .t. ,. ,r.
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Estimated Levelized Cost of Electricity (Capacity-Weighted Average) for New Generating
Resources Entering Service in2022 Q0l7 $/ MWh)
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1. Fue-l Price Projections Influence Comparative Costs

AS the SUFGtStated: ' ,': ¡.:r,1,,.,r.:", ,, r:r.:, :, .,
.. ., .- . i . - .. 1r1. .... : : t.':,,: .. .

SIIFG's currênt:açsumptions are based on the'January 2017 projections produced by the
lEne.gy Informatión Administration (EIA) for the East North Central Region. SUFG's

foñ.fuel real price projections are as follows: Natural Gas Prices: Natural gas prices

decreassd significantly,in,2009 relative to the high prices of 2008. Prices then rebounded

somewhât,in 2010 beforedeclining again through 2012before increasing back to 2010

levels by 20,14:However;.oatural gas prices dropped again in 2015 to a level lower than

that of 2012, followed by'a slight decrease in2016. They are projected to increase

gradually for the rernainder 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,Match26,
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. fD]omestic dry natural gas production increases rapidly (more than

5%o annually) through 2021 and then slows to an annual average growth rate of I%o

through 2050, reaching 43.0 trillion cubic feet (Tcf) per year in 2050 in the Reference

case.

Utility Real Fossil Fuel Prices

5-r-t

tsTt 1975 1980 1985 19ç0 1995 2000 ?005 20f0 ?01s 202û æ25 l03t 2035
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As noted by the SUFG:
The prices I fuels and oil affect electricity demand in

separate and y ofthese fuels are used to generate

electricity, they of average electricity prices. Around 650/o of electricity

generation for Indiana consumers was fueled by coal in2016. 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 o'most expected case"), a high case that shows

fewer coal retirements, and a lower case with more significant rçtirements of coal-fired
generation. In these three potential outcomes, there are still signifîcant decreases in the amount

of coal-fired generating capacity in the United States in the,first 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 mayhave higher utilization'r¿tes than in the recent past, in
large part depending on the price of natural gas relátive to coal. In other words, the remaining

coal fired fleet in 2019 and beyond may be disprqhed more frequently.:.It.iq worth noting,

however, that the low scenario shows a long-term decline in coal generationrutilization (not

being as frequently dispatched) if natural gas prices,are lo-ygl an the base Casè.projections.

U.S. coal-fired generating capacity U.5. coal-fired capacity utilization rate -;1",gigawatts''-cta'
m17 2817
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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 until2022 the

remaining coal-fired generating units shows a marked increase in projected output through2026
and a gradual decline thereafter. Of course, this scenario is just one of several possible future

outcomes.
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Elcctricity: Electr¡c PowGr Sector: Power Only: Coal .*- oowt'rloeo
Case: Reference case

Bkwh

r.250

/\
d

1,200

1.150

sft .1o,l,l-, u 
=1011*n, 

ll.ll*",,Í1,1l",uilå1 
:036 3026 2030 2032 2ir34 203ô 2034 204t 2$4:

The following EIA "R"f.r"ffiase" (or "Base Casel') graph shows a precipitous decline in the

amount of coal-fired capacity (in MW) of the entire,2016-2050-,planning horizon, Subsequent

graphs layer in other resources to shoù,the relative changes,,in the nation's resource mix over the

2016-2050 planning horizon. ' :: ::

Electrlcity Capacity: Ëlectric Power Sector: Power Only: Coal ¡L oow¡lr-o¡o
Cãse: Reference cãse

GW

280

26ß

?40

20Ð

¿:i-¡ 
tll|,,.- 

ÍT?*,nll3å,..,,1T11,,","-to,-',I" 
totu 2û28 203û ?Ð32 2t34 2Û36 1Û3Ê 204'1 2042 2044 2046

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.

2D4E 20cã
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Electricity CapaciÇ: Electric Power Sector: Pouor Only ¡l oonruloro
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The following graph depicts the EIA's reference.oase,for the projected capacity (MW) supplied

by several resources including coal, natural gas,combined cycle, nuclèar,r and distributed

generation. t | 
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.. ..: :.F. Conclusion

The importance of long-term planning is reflected in the commitment of the SUFG, MISO, PJM,

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 offramps - to react quickly to changing circumstances and make appropriate changes in
the resources.

Based on the 2015 through2}lT IRPs, the SUFG report, information from MISO and PJM 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-terrn resource planning processes. Due in large

part to the likely retirement of additional coal-fired power plants; new resources (including
traditional generation, energy eff,rciency, demand response, cuslomer-owned resources /
distributed energy resources, and new technologies) will be ded in the 2025-2035 timeframe.
Indiana utilities procurement of future resources and ma-intáining optionality will be facilitated
by MISO and PJM.
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IV. Appendices
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29¡g

201S

5{Xl

10{t

4ÐO

100

4
t
4

3

2

2,6:¡4

1,548

L,6c4
¡,ss2

40.95
47.47

7t.56
7L.41

9,2'rt
9,27t
9,211.

9,27L

o.271

s,277

9,271
s,277

9,271

9,27L.

s,?1.!

9,27t

1_10

1.O7

1-10

l-o7
1.O5 22.82

1,763 1_t5 1-{tr} 1,8s1 o.or 22.ß2

April.2Q18
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1

APPENDIX 2

Coal Fleet Retirements

2
3
4
5
6
7
8
9

l0
11

12
13
14
l5
16
17
l8
19
20
21

22

24
25
26
27
28

29

r,,..ìtt.:

1

2

3

CoalUnits'$ince l-{

Coal Unit (Year In-service) Owner

Summer
Rating
(MW) Retire Date

Age at
Retire Date

6l

59
51

5l
53
52
83
83
72
66
47
M
45
64
63
62
59
42
65
63
61

60
63
62
6l
60
48
56
50

Duke ,

Duke ,

M"r"ttáot,'
Merchant
lPt..,,
IPL'1,: .i .:,
NIPSCO::I
Hoosier ,,:

Duke
NTPSCO
NTPSCO

lPL,,,.',
lPl ':. ,

IPL :, ,

Duke
Duke

, Duke
Duke
NTPSCO

NIPSCO

Duke

,t&M
,l&M

IMPA.

125

_ 140
140.
187,
318
35
35
17

121
42

100
85
85
85
95

318
160

320

0l-01-r0

0t -01-10
09-01-10
09-01-10
01-31-12
01-31-12
01-31-12

: 01-31-12
'':.,.07-01-13

07.01:13
{ 0-01.13
12-31'Ii4
03-10-15
06-01-15
06-01-15
06-01-15
06-01-15
12-31-15
04-r5-16
04-15-16
04-15-16
04-15-16
04-15-16
04-15-16
04-15-r6
04-15-16
04-15-16
05-01-18
05-01-18

Edwardsport Unit 7 (f 949)
7 (1e4e)
Edwardsport Unit I (1951) Unit
8 (1e5r)
Mitchell Unit 5 (r959)
Mitchell Unit 6 (f 959)
Gallagher Unit I (1959)
Gallagher Unit 3 (1960)
State Line Unit I (1929)
State Line Unit 2 (1929)
Harding Street Unit 3 (194f )
Harding Street Unit4 (19471
Mitchell Unit 9 (r966)

Bailly UnitT (r962)

Tanners Creek Unit 2 (f 952) ',',

Tanners Creek Uni_t,3 (f 953)
Tanners Creek Unit 4 (f 956)
Whitewater Valley 2 (19731

UnitRatts 2 U nit970)(1

1Unit UnitRatts e70)(r
anT Greeners Uk 1nit (r

,(resr)
'(1eÞ.3)

(1essl

Val ¡leyEagle
Valle 4Eag ley

5

h
h

h

nitU 6

Bail Unit

River Unit 5 (re56)
(re68)

to

Summer
Rating

CoalUnit r ln-service Owner
Conversion

Date
Age at

Retire Date

Harding Street Unit 5 (f 958)
Harding Street Unit 6 (1961)

Hardinq Street Unit 7 (1973)

IPL
IPL
IPL

97
97

421

12-31-15
12-31-15
06-01-16

57
54
43
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1

Coal Fleet Currently in Operation

Owner
Age

2020 Service

Summer
Rating in lYear ln-

Coal Unit

'r,39.

Q8,':'
41 

.

41
41
42
43
44
4
4
45
47
48
50
50
51
53
54
59

1986

3
2

232.O
88.3

Duke
Duke

0
o

Pete rsburg 4

gaMich c¡

Galtaghêi:4
Gal¡a

rr¡ck
s00.0 

l

2012

PSCO

Dukè:.'r::'

Brown I

134.8 i

396.2 i

1989
1986

1976
1976
1976
1975
1973
1972
1970
1970
t969
r9q7
'!e66
1961
1958

1986
1984
1983
1983
1982
1-sq2

. 1979
, 1979

1sìó
1974
1977

Duke-
l&M
IPL
NIPSC-O
slGEco

Edwardsport IGCC

Rockport 2

Gibson 3
Petersburg 3
Gibson I

Sclr¡afer !8
B¡own 2
Rockport I
M.erom t
Schafer l7
Gibson 5
Merom 2
G_¡bson 4
Schafer l5

ìl&M
lNrPsco,
it¡lpsco'
iDuÈer:r:
iHoosier, ::,

l8
l8
19
40

100.0
1o0.0

96.O

2012
2012
2011
1990

IMPA Share
lMPAShare
IMPA Share
IMPA Share

2
1

Prairiè
Trimb
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Coal Units in Operation Ìvith Status Notes based on IRPs

Vectrenplans to letlre the unil on 12-31-23, usinng updated ?016 HF modeling in 201?

Vectenplans to retire the unit sn 12-31-23. u-sinng updated 201S HP modelingin 2017

Vecten in ËN 4505? requests $3{lM to m¡keunit EFA oornpliant beycnd 12'31'23

Vectren plans to end the¡oirt opereling ågrement uith FÈCflA on 12-31-23

ts rethe the unit on 12-31.33, 2016HP in 201?

Summel

Rating

Coel Unit 0rnel ?020 Sellice
Age in lYear

595.0

1,300.0

53?.4

1389

r9t6

I
3t
3{{

tGcc

Bocþon 2

?33.I

. 1.3{10.0.

Blorn ?
Roakpon I
f{e¡om 1

34

36

3?

ffi[co
il&14

.illPSC0

r3ûË

1984

1S83505.0

He¡g¡n 2_

Gib¡on 4

: lloosie¡

,lh¡le
4t3.0 ,

' 622.0 :

ffi
4t

'!s82

rs?3

&ounl
G¡bson 3

Petersburg 3

Gib¡on I

rn.8
630.0 

l

5{9.0 ;

19ï$
19?8

197?

13?6

{t
4?
43

44630.0

G¡bson 2

CulleyS
Cayuga 2

Cayuga 1

tla¡dct 4 [ALCOfll
Petersbwg 2

Petelsbulg 1

19?5

r3?3

I972
1970

l$?lt
ts6s
167
r96S

45

{?
48

sft

5{t

51

'tule 630.0:
sEICB ?5T.3

r0uke , 495.0,

,0uke ' 500.0:
sEECfl 134.0
jlFL . 39û.2 :

:tPL I 232.0 I

SEEC0 88.3
53

5{

F¡ailie Stare I
Pletuie Stete ?

Trimblq County 2

llrlPA $h.

ilrdPisft,
:lldP[ Sh:

.tfdPÄ sh.

t00.0
t00.fl
36.0

66.0

18

18

1S

{0TÍmble t
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APPENDIX 3

Wind Purchased Power Agreements by Indiana's Investor-Owned Utilities

l

:Total Indiana IOU ln-Staûe Purchases 866.

tTotal lndiana tOU Out of State Purchases
tl .r_:.t..: .::::

Tota¡ ¡nd¡ana IOU Purchases
ìì:l:_::-rr .' '' :'.:ì

,,7,

,Fowler Ridge I (lN)

,Foì/vlel Ridgg lf (lN)

;Fowler Ridge ll (lN)

lHoosier (lN)

¡laXenetO lrUU¡

rHeadwaters (lN)

:W¡ldcat l(lN)

PPA (MW)ut¡lity

119.0

Vectren

Benton County

t&M

IPL

IPL

t&M

t&M

t&M Bluff Point

50r0

170.7

30.0

5o:4

100.4

s0.0

NIPSCO

Dukg lndlana

Vectren

NIPSCO

r&M

:

r Wind Farm

¡Barton (lA)

Benton County (lN)

Buffalo Ridge (SD)

TotalNIPSCO

_ t: a:i' :t '

IPLVectre n &M

30. 0

.'','.'

110.7

30.0

0l

| .. .

200.0

100.0

119.0

; Duke

, 110.7

i

50.0

106.0

100.4

50.0

i 106.0 I 866.1569.4110.7 , 80.0
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APPENDIX 4

Solar Photovoltaic Generation Greater than 1 MW (ac)

. o!l¡e-.1 ,,

.:tPL 
.

IPL .

rÞr- ....
itp!

SoufceLocâl¡on t rit¡ty

No. ¡¡4Of0

No; ¡14016

fi4oto{

17.25 Caus NumbeE{4932 and,l,l734
10.m IPL Fôodin-Tarifi CaE No. 44018

10.00

9,80

9.ü)
6.64

,1.¡Ê.no¡

'Y!sq .

.':òtâ¡:,
llNard

.Sqlliva¡

7.5()

i:5:00 ga u$ Nos ,14578, ,14953 
'

'ca usÈ

s.00 t&M

Duke

Pute.

Phlte

. Duker'

Di¡ke '

8.m r¡o, d4!E
l{o" ¡l40lE

IPL

.tP!
IPL

ip.¡-
t&M

taM

:lÞL

2.73 IPL Fqod:¡n-Tarificaus î¡o' ¡iloJE

2.72 .lÞL Fsôdlnfadfr câus Ng.,l{01¡
2.72 lPLfsGdln-T¡ril cåqs t¡o. ,|{01E

2.ql l&M cauæ Numbolg6tl
nsa[y #t7

2.50 Cåus.t&M Number,l,l5ll

cq!æ,.No.2¡0 thli

BEnch
Cmêk

''r' . rì' ..

:'. . :

1.10 SNL

$9n
Hoos¡er Hari$n

Hooder Enorgy

Hooder Energy

HooE'er Enefgy
Hoodsr En6fgy
Hoosier Encrgy

Hoosef Êæ¡gy
Hoosef Energy

HooEéf Energy

Bartholomew
D€cafut
Jackgn
Johnsn
Monroê

Clark
Allên

Grcene

1,00 SNL (HoosierEneEy)

1.10 SNL (HoosierÊnergy)

1.10 SNL (HooslerEn€rgy)

1,10 SNL (tioosierEnergy)

1,08 sNL (Hoosi6rEnoEy)

1,08 SNL (Hoosier EnerÐy)

1.8 SNL(Hoos¡erEnoruy)

1.10 SNL (HoosierEnorDy)

E!..fgv (f.i99.siel Energy)1.10 SNL

County Solsr Fam

Hå€n Solar

Solâr

M¡ll Solar

county SolarFam
Solar Fam
counly Solar

Solar Fam
Solar Fsm

Æ/:
15%

2V/.

6%

6%

'yo

s1.g

28.0

37.3

11.8

11.5

10.1

:Hoos¡er

NTPSCO

Total 190.6
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APPENDIX 5

Renewable Resource Summary

by Hoosier
he three non

Note: This ta the firc IOU's and also the projects

Energy, IMPA and \I/VPA. We use SNL to gather data for t
IOU's.

nsta lled

Percent of
State Total
lnstallled

,.,i,MW

Percent of
State Total
lnstallled

MW without
Large WindMW

Large Wind (above 1 00kw) 
ì

Solar (Iffìl ac) 61.

Htá;; ,58,1 2.4% L6.2%

Landfill Gas ..,.]

.. lt

45.6 ,.i 1.9%

. .:.:.:'..
.',r,:, '"O.6yo

12.8%

4.O%

Be 3.6%

6.3

:t::_.i.
2,3æ.6 t00,.o% 100.
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Renewable Resource Summary with Details

oItil ¡tv Fe e din-Ta riffs

Merchant
VrÍnd (to

lnd¡ana or out
ol stde

consumers)

11Â72

6.42

llydro

45,00

ei.zs

Lândf¡l¡
Gas

13.0

coal Bed

Methane

Large Wnd

10.8/t

0.85

4.3 80.0

28.0

110.7

569.4

t06.0

Small\^rfnd
Èmos

ut¡lity
Sponsored

solâr

37.3

ro,t

tr¡lity
Planned

Solar

Agreements
with lndÍana
Wnd Farms

'', ' 1.

14.3

V\ñnd Solâr

94.4

16.5

l Índ Solar

7.3

1.7

1.6

2.1

2.1

14.7

220.1

58.1

.-!5.6
14.3

13.0
6.3

10.9

866.1 I 1,157t2

Biomas D¡ge*É:
Coal Bed Methane:

Small Wind:

:: ì-. r. .

, t'.'.ì .

2,380.6

Wind,
Solar'
HydÍo:

Låndfill Gåsl

B¡omas D¡geste6l
Coal

Sma

2,023.3

220.1

58.1
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APPENDIX 6

Generation by Fuel Type for Indiana Consumption

Cúl
Nuolear )

N¡t¡ral Ges, ofhlr Ga$3

W¡nd t

olt

Hydro

Solâr
gìoma$

Ohcr

Coai

Nuclear

NatuEl Gæ, Other Gæ6
W¡nd

oÌl
l-lydro

Solar

Biomass

Othtr

86.7%

8.00/o

13%
0.2%

0.1%

0.30/o

0.0%

0.2%

0.30to

61.6%

10.60/0

19.no

4.2%

0.1%

0.4%

0.370

0.4%

0.3%

.22.9/.

11.9%

1.e/o

0.v/þ

0.1%

0.3¿
0.r/"
0.07o

l(x).o% 100.e/o 100,0% :

Notesl

2 lhe production from the Cook Plet is based on the lM Power FERC Fom 1 Dala

3 The lM Power Fo; PRfo¡ 2dl7 is not av¿ilable æ of5-2s18. :

. 4.This analysjs æsumes

Gêmra!tr Pcrenbgc lbr lBdlam Consmpdon by F@l Typc

72.9%

9.Go/"

13.4t

2.60/0

0.1%

03%

0_0%

0.3%

0.îYo

2î13

763%

9.lo/o

9.4/o

2.9%

1.30/o

0.30/o

0.1./o

0.3%

0.16/.

2014

76.6%

9.470

LP
2.7%

0,30/o

0.1vo

0.3.%.,.

0.3%

2016

67.gyo

9,8%

ts.0%

3.90/o

1.X/"

0.3%

0.2%

0.3%

0.10/o

2016

64.6%

9.S%

l9.3vo

3,v/"

Ln"
0.30/o

0.?h

0.3%

0.4vo

Nll

64,ó%

10.6%

19.X/o

0.lyo

0.10/o

0.3%

0.40/o

0,3%

. . ,mô0/^ INO N¿ 100 00/" {m 00Á

Cod

Nuclear

Natuml Gæ, Other Gæ6
Wind

0il

l-lydro

Solar

Biomass

ôlher

86.e/6

9.0%

4.6r/0

0.0%

0.1%

0.30/o

0.0%

0.2%

0.so,4

Ê.fo/o

8.0%

1.3%

0.2%

0.1./.

0,37"

0.0%

0.2%

0.3%

88.570

4.Ë%

1.æ/"

1.1%

0.1%

0.4%

0.0y0

0.P/"

0.3%

62.9.
7.90/o

8.3y0

0.1%

0.30/o

0.0%

0.P/o

0.3?o

77.1ø/o

8.9%

9.1%

1.0%

0.3%

0.oyo

0.3%

0.390

20112009

100.0%

20t0

100.00/" 100.e/o
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ÞUKE ENERGY INTIÂNA
l- Gibson.-........-..........-...3J32
2. Wobosh Riwr......-......Rchred
3- Ccyugo-...-..-....-......,,... 1,094
.4. Edwordsporl.........--........ 595
5- Goltogha ..-.........-.-.-.-..-28O
ó. l.$lcswllc..-..-..............-285
7. Conno¡wille --.-......-,-..-.....-8ó
8- Henry County -.-.............. t29
9. Mcdison tOH).....-.-......... 57ó
lO- Miomi Wobosh ....-....-......-80
ll. Vemillio I-5.--.-.-..,,....--,355
l2- Wlrsodond.... ...... -........... 4ñ
3ú. Morkhnd "-...-.........-...,--...45
È ôüËåÈÈ{ Ë{,¿s*råY

13. Merom -..-...-. ....... -.... -. -... 982
i,r Hdhnd (lt) "---...-....--,-......3t2
¡ 5, RoÍ|s...............-.....,..... Ref¡red
ìó. Lsw|encü.................-,..... 17ó
!7 Wonlrington,........-- -.....-.. 175

INÞIANA IAUNICIFAL
FOWER AGENOI
'lB. Geøgelo+n 2&3 -,,-......... l¡ró
ì9. TrimHe Cornty (lff) .......-. ló2
20. Andffi -.. --..^............,.." 139

2t. R¡chmond.^.............. -...-... -.ó8
22. Whitér¡.otèr voll€ry.-...... Ret¡Ed

39- Proirie S$ûte.-.-...-..-......--.20O

INDIÀHA âÁICFIIGAN POWCR
?3- Rockporl.--..... -.--.....,...- ¿óOO
?,1. cook (M0..........-.-........ ¿Ióo
25. Tonncrs Creek.,.-....-..-.Relired

lNDtAr\¡AFôLl5 PQWÊR
& ttcl"rÌ
lB Georgeroan I &4............. l5O
?ó. Fdenburg.....".................1,715
î17. Hording Sh€e|....-..-......... ó28
?8. Eogle Voþ--.(undø coæhuaionl

È'JûqYþ{SttÞ.i 1 r'¡FÉÅft& Ft"lsÈ.!{
ãgä1¡t{Ë c¿rfl&Ëaf.lY
::',' Sdrohler -..-....-.....---..... l,7AO
,:i:, Sugor Crê€ft ..-.....-..--.....-535
:l Eoilþ......-.........-.............51'¡
.1.¡ Miclìigon C¡ty -................¿ó9
illì M¡tch€||.....--.--.....--..-..Rerired

v5çTAËtq g*u?È{

3't. Wom&........ -.......-...,....., t5O
,15. B¡own --.,..---.... -. -. - - -.. -. - -. -6d,0
3ó- Cu1by...........-...-.... -....,-.W
i¡7. Broodvoy/Nodhéos|....-.... g5

ir: ¡:r, ;:j ::: t: i' : li' i'j :. :. it'i ir',:'i.i,': ì:ì

. Wobosh River Hrghlond.... ló2
' Vemilion ó-8.........""........ 2¿O
.: Hollsnd (1t1................--."..31¿
r, Lowfen€e..-.... .. -... - -. -.. -.. ---.86

Heclric Genen¡l'r'on Serving Indionc
{summer MW Rotings}

APPENDIX 7

Map of Generating Units

oHlo

The following map Êhows the electric generation Flants orrmÈd

by Indiann's five IOUs, IMPA, WVPA, end Hoosier Energy.

/dlct{lGÂN

il,üNOrS

dê(,dccdìórd¡on l?y
KENruCKY Cda

C¡óri¡d Côd
llotuæl Go¡
Co4çnod Nolu¡gl G6¡
o¡
Nvdær
l*ydro tlcOrlc
WinJ fom
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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 [fhose power plantsJ are the most economical Ío run. Coal and
nuclear resources, by design, are designedfor low cost O&M [operation and maintenance] and continuous operation

[...] However, it is not the economics nor the fuel type lhat 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 porÍion of a resource fleet with high reliability characteristics, such as low forced
and maintenance outage rates and low exposure to fuel supply chain issues,;ís one ofthe most fundamental necessities

of a reliable BPS. These characteristics ensure thqt "baseload" genèralion is more resilient to disruptions Slqfí
Report to the Secretarlt on Electricilv Markets and Reliabili1). page:5; August 2017.It has been suggested that the

term "baseload" generation is no longer a meaningful distinctio¡t since natural:gas combined cycle facilities (NGCC),

in particular, areìncreasingly displacìng traditionãl large coal,and nuclear generatlng units in economic dispatch.

t35,rBr

St.!.
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I r2%
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fæ,m

fi¡¡D
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Battery Storage: flas been used as 4,,genérating respurcç, to'sùpport transmission, and to enhance reliability of the

distribution,óy-stem. That':is, battery itorage transcends:the three segments. Batteries can facilitale integration of
Distributód E¡ergy Resourcesi(DiRÐ -iriòJuding solar and other renewable resources, microgrids, DSM, and future

technolosiès;,,,,, "' ,.1,,, , ' 
,,,,

Coincident Demand (CD): Mathem atically , it is the sum of two or more demands that occur in the same time interval.

Typically, used in'plànning resources suq¡ as generàtion, transmission, and demand response. So, the contribution by

any entity to the RTOÈ 1:ISOs peak is that entity's "Coincidence Factor (CF)." In regions not served by an RTOs /
ISOs, the relevant peak is:fh9 contributio¡ of each customer to their utility's peak demand.

Coincident Peak Demand (CP):,Forèxample, in regions served by RTOs / ISOs, the relevant peak is the RTOs /
ISOs peak demand rather than the ,p€ak demand of any utility or other entity. In regions not served by an RTOs /
ISOs, 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 lerm "cogenerator" thal was used by EIA in the pasÍ. CHP better describes

the facilities because some ofthe 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 ofthe prefened schedules simultaneously). In regions

served by RTO/ISO, this congestion is "çleared" 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 / ISOs, 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 satisfu the energy, capacity, or ancillary service needs ofthe distribution grid. The resources, ifproviding 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 ald 'þower (CHP), energy storageo demand

response (DR), electric vehicles (EVs), microgrids, and energy efficien-cy @E).Note the IEEE Standard 1547 does not

include Demand Response (DR) but this is a matter for policymakérs:rDIR can provìde back-up power, used to

displace relatively high cost energy such as at the time of system p@,deqand, can stabilize the grid, firm up other
resources, potentially reduce back-feed problems, and enhance power quality;.,Source: Grid Modernization Laboratory

Consortium, U.S. Departmenl of Energy.
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Demand Side Manage-"lt 1OStU¡¡,ihe planning, implementation, and monitoring of utility activities designed to

encourage consumers to modifypatterns of electricity usage, including the timing and level of electricity demand. It
refers to only energy and load-shape modifuing 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 ofthe 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 fraçfurlng. This is a technique in which
water is mixed with sand and chemicals, and the mixture is injected at high'préssure into a wellbore to create small
fractures to extract oil and natural gas. Oil and Natural Gas Plays have bee-n'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,i,takeholders to achieve greater optimality in the

planning of a robust portfolio of resources including transmissio¡, all forms of guteration, demand-side
management (including energy efficiency) and distributign ptanning with the aspiration of providing the lowest
delivered cost of electricity.

Intermittent Resources: Sometimes referred to as VariableResources. These are sources of power, such as wind and

solar, that cannot operate continuously. These often require,,r'back-up" q¡ gupplemental pôwèr sources to firm the

supply ofpower.

Levelized Cost of Electricity (LCOE): TheNatio¡al Renewable Ene¡ga Laboratory defines LCOE as: The LCOE is
the total cost ofinstalling and operating a projécJ expressed in dollars per kilowatt-hour ofelectricity generated by the
system over its life. It accounts for: Installation costs; financing costs; taxes; operation and maintenance costs: salvage

value; incentives; revenue requirements (for utility'financing:options only); and the quantity of electricity the system
generates over its life. To use îhe,tCOE for evaluating.project oþiiòns,.it must be comparable to cost per energy values

ior alternative options.

loads. From a system
customer or customer class to

Locational Marginal'Cost Pricing
the opportunity costs
(LMP) is the market

ánd non-coincident demands oftwo or more individual
difference between the individual peak demand of a

demand of a.ufility

Determining the cost of power at any one point on the grid (including
is called location-based marginal costing. A Locational Marginal Price
fic Commercial Pricing Node (CPNode) and is equal to the cost of

between

supplying the next increment
marginal energy component,

that location. LMP values have three components for Settlement purposes:

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 Çomponent, and marginal loss component. The value of an LMP is the same

whether a purchase or sale is made at that node.

LOLE (also LOLP determination of Resource Adequacy): Used to set "Planning Resetve Margins." LOLE is

normally expressed as the number of days/year that generation resources will be insufficient to meet load. Most widely
accepted level: I Day (or event) in 10 Years. Thìs, like the "Loss of the Single Largest Generator" or a fixed percentage

above forecasted peak demand (e.g., l5%o) 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 ofßetting 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) ofone event (or day) in ten years. Typically this construct has resulted in Planning

Reserve Margins of around 15o/o (i.e., 75%o 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 cap4qity and peak load divided by peak load.

Reserve Margin : [(Capacity-Demand)/Demand]. A 15 percent reservè margin is equivalentto a 13 percent capacity

margin. Capacity Margin : [(Capacity-Demand)/Capacity]. ì .:.': I

R e s our c e s - P e øk F irm D em and
Reserve Marsln : 

-

Peak Firm Demand

Resource Adequacy (RA): Planning Coordinators such:as.RTOs / ISOs establish Resòurce Adequacy requirements
(and the resulting long-term_planning reserve margins for,thçir member utilities) to ensû-re that sufficient resources

such as electric generation, transmission, demand response, and customer-.owned generatión:,are available to allow
Planning Coordinators to reliably meet its forecast requirements-. For utilities in RTOs / lSOs.the allocated Reserve

Margin and the estimated future prices of caÞæi{y, in turn, may be us-gd,by individual utilities in the development of
their long-term Resource Plans.

Resource Diversity: In an electric system, be charactçtized as utilizing multiple resource types

to meet demand. A more system is have iicrçased
failurêiir

flexibility and adaptability to: l)
mitigate risk associated similar resource types, 2) address

fuel price volatility, and and other unforeseen system shocks. In

Security (SCED): When congestion occurs, least-cost generation often must
be passed over fo security. For this reason, this market model - where the system
operator acts as a and manager of system security - is called bid-based, security'
constrained economic
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ACRONYMS
AC Alternating Current
ASM Ancillary Services Market
COz Carbon Dioxide
CCR Coal Combustion Residuals Rule
CPCN Certifïcate 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-coincident peak demand)

CHP Combined Heat & Power
CC Combined Cycle generator
CS Community Solar
CPV Concentrating Photovoltaic
CSP ConcentratingSolarPower, '',',
kW, MV/, GV/ kilowatts, megawatts,,andigigawatts
DR Demand Response
DSM Demand-Side Management
DER Distributed Energy ResôUrces 

,

ED Economic Dispatch t . r:: . , "r- l

ELG Effluent'Limitation Guidelinss: I ¡ 
'1

kWh, MWh, GWh kilowattlsursì megawatt hours, gigawatt
EE Energy EfficiencY EfficiencY I '

EPA Environmental Protectio¡ Agency Proteclion Agency
EUR Estimated Ultimate Recoveryr:of natural'gas or oil
FERC ', Federal Energy Regulatory eommission ':

FGD : ,,,' 
' 

Flué¡Gas Desulfurization,", '': " |' , ,

ITC rl , , Investment Tax Credit ' t, ' '

LF.Z ': Local,lèsource Zones (part of MISO's reliability construct)
LMP Locational Marginal Cost Pricing
LOLE ,. loss-,ofþád:Expectation
LO|P r rr,, , ,.. 'Loss:of Load Þ'foþatility ,,

tlPS ' :r , Market Potential Studies
,'MATS . ' Mercuryand Toxic standard
MTE? ' ,", 'MISOts Trqqsmission Expansion Plan
MVP .i , ,'MJSO's Multi'Value Transmission Projects
NOx '' r, Nitragen Oxide'
NERC , , No¡'th American Electric Reliability Corporation
O&M rr , Opgrations & Maintenance Costs

PRM 'r: PlanningReserveMargin
PPA ',::1 . P.ower Purchase Agreements
PVRR ,. , rPrésent Value of Revenue Requirements
PTC Production Tax Credit
RTP Real Time Pricing
RTOs Regional Transmission Organizations (also Independent System Operators)

RPS Renewable Portfolio Standards
RM Reserve Margin
RA Resource Adequacy
RTEP Regional Transmission Expansion Plan (PJM)

SCED Security Constrained Economic Dispatch
SOx, SOz, SO: Sulfur Oxides

77

Cause No. 45052
Administrative Notice No. 2

Page 80 of 82



¡u!ç > uË.tG^þrguÍñ > cEll^*tËffidÉt> fÀrMoEÀMLYsßtIÜara

OnhêSwb.s STATEWIDE ANALYSIS

The Ind¡ana General Assembly enacted Senate Enrolled Act 412 in May 2015, which amended Indiana Code 5 8-1-8.5-3 @ncern¡ng a

statewide analysis of lonq-range needs for expans¡on of fac¡l¡t¡es for generation of electricity.

The law requires the Ind¡ana Utility Regulatory Comm¡ssìon (Commission) to prepare a statewide analysis Üìat includes (1) the probable

future growú of the use of elecùicity; (2) the probable needed generat¡ng reserues; (3) in the judgment of he Comm¡ss¡on, Ûìe opt¡mal

elitent, size, mix, and general locat¡on of generat¡ng planb; (4) in he judgmerìtof theCommiss¡on, theoptimal arrangementsfor

sÞtew¡de or reg¡onal pooling of power and arrangements w¡h oher util¡ties and energy suppl¡ers to adìier'e maximum eff¡c¡enc¡es for

the benef¡t of he people of hdiana; and (5) the comparat¡ve costs of meet¡ng future growth by ohø means of prov¡ding reliable,

effic¡ent, and e@nomic elerü¡c service, ¡ncluding purdìase of power, jo¡nt ownership of facil¡t¡es, refurbishment of exist¡ng fac¡l¡ties,

conservation (including energy eff¡c¡ency), load management, distr¡buted generat¡on, and cogenerat¡on.

Draft RepoÉ

. Draft Statew¡de Analys¡s can be found here: PDF I word verslon
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Coír¡Ðn Ra9ortt

Conætt

colrmnb.tbns SGn b. olY¡bn

En€fly Dir¡bn

PþcricS¡fttt Dlìrtþn
Comments

Pursuant to GAO 2018-¿ Comm¡ssion sbff ¡s seeking æmmenb from any ¡nterested stakeholders on the Statew¡de Analysis. If possible,

and ¡f applicable to your commenb, please include red-lined edits to the Word version of Ûìe draft Statew¡de Analys¡s,

please prov¡de written comments by August 17, 2018/yr¡tten comments may be submitted v¡a email to urcmmmülts(ôurc.ln.9Õv or

by mail to:

General Counsel Beúì Heline

Re: Shtewide Analysis

Indiana Ut¡lity Regulatory Comm¡ss¡on

101 West Wash¡ngton Street, Ste. 1500 E.

Indianapolis, IN 46204

R€seüd¡, Fo&y a Pbnnh¡
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Rubm.¡¡he3 Public Hearing

Comments may also be provided at the Comm¡ss¡on's public hearing regarding the Statew¡de Analys¡s. This public hearing is scheduled

for 9:30 a.m. on Fr¡day, August 10, 2018, ¡n Room 222 of the PNC Center, 101 W. Wash¡ngton Street, Indianapolit Indiana. Click here to

v¡ew the l¡vestream.
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who do I ontact b flle a @mplalnt
against a uül¡ty?

How do I @ntact tfie lrdlana ut¡llty
Regul&ry Cornmlssþn?
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where do I ffle a compldnt about my
uülity?

Can a uüllty dis@nn€(t servlæ dur¡ng
thew¡nÞ?

What ae the pro@dures for a
h€Êrlng?

who do I call b€fore I dlg?

Need Hdp? Ha\re problerns? \ftlho do I
(all? what Agency?

@

Select Language i v
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