
STATE OF INDIANA 
 

INDIANA UTILITY REGULATORY COMMISSION 

PETITION OF INDIANAPOLIS POWER & 
LIGHT COMPANY PURSUANT TO IND. 
CODE § 8-1-39-9 FOR: (1) APPROVAL OF AN 
ADJUSTMENT TO ITS ELECTRIC SERVICE 
RATES THROUGH ITS TRANSMISSION, 
DISTRIBUTION, AND STORAGE SYSTEM 
IMPROVEMENT CHARGE (“TDSIC”) RATE 
SCHEDULE, STANDARD CONTRACT RIDER 
NO. 3; AND (2) AUTHORITY TO DEFER 20% 
OF THE APPROVED CAPITAL 
EXPENDITURES AND TDSIC COSTS FOR 
RECOVERY IN PETITIONER’S NEXT 
GENERAL RATE CASE. 

)
)
)
)
)
)
)
)
)
)
)
)
) 

 
 
 
 
 
CAUSE NO. 45264 TDSIC 1 

 
VERIFIED PETITION AND REQUEST  

FOR ADMINISTRATIVE NOTICE 

Indianapolis Power & Light Company (“IPL”, “Petitioner” or “Company”) respectfully 

petitions the Indiana Utility Regulatory Commission (“Commission”) for: (1) approval of an 

adjustment to its electric service rates through a Transmission, Distribution, and Storage System 

Improvement Charge (“TDSIC”) Rate Schedule, Standard Contract Rider No. 3 (“TDSIC Rider”), 

to effectuate the timely recovery of 80% of capital expenditures and TDSIC costs in connection 

with Petitioner’s eligible transmission, distribution, and storage system improvements; and (2) 

authority to defer, as a regulatory asset, the remaining 20% of eligible and approved capital 

expenditures and TDSIC costs, with carrying costs, for recovery in Petitioner’s next general rate 

case.  IPL also requests the Commission to take administrative notice as set forth below.  In support 

of this Verified Petition, IPL states as follows: 
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IPL’s Corporate Status and Operations 

1. IPL is an Indiana corporation with its principal office and place of business at One 

Monument Circle, Indianapolis, Indiana 46204. IPL is engaged in rendering electric utility service 

in the State of Indiana. 

2. IPL provides retail electric utility service to more than 500,000 retail customers 

located principally in and near the City of Indianapolis, Indiana, and in portions of the following 

Indiana counties: Boone, Hamilton, Hancock, Hendricks, Johnson, Marion, Morgan, Owen, 

Putnam and Shelby Counties. IPL owns and operates electric generating, transmission and 

distribution plant, property and equipment and related facilities, which are used and useful for the 

convenience of the public in the production, transmission, delivery and furnishing of electric 

energy, heat, light and power.  IPL has maintained and continues to maintain its properties in a 

reliable state of operating condition. 

Petitioner’s “Public Utility” Status 

3. IPL is a “public utility” under Ind. Code § 8-1-2-1 and Ind. Code § 8-1-39-4 and an 

“energy utility” under Ind. Code § 8-1-2.5-2.  IPL is subject to the jurisdiction of this Commission 

in the manner and to the extent provided by the Public Service Commission Act, as amended, and 

other pertinent laws of the State of Indiana. 

Relief Requested 

4. The Commission approved IPL’s TDSIC Plan by Order dated March 4, 2020 in 

Cause No. 45264 (“45264 Order”).  In accordance with Ind. Code § 8-1-39-10(b), the Commission 

authorized TDSIC treatment for the improvements described in the IPL TDSIC Plan.  The 

Commission directed IPL to file its TDSIC Plan updates and TDSIC rate updates separately on an 
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annual basis, staggered six months from each other, as subdockets in this Cause under the Cause 

No 45264 TDSIC X, with its first tracker filed on or before July 1, 2020.  This Petition seeks to 

establish the “TDSIC rate” and addresses costs incurred under IPL’s TDSIC Plan through March 

31, 2020.  IPL will file a TDSIC Plan update in December.  

5. In this TDSIC rate filing, Petitioner respectfully requests approval of TDSIC Rider 

factors to effectuate the timely recovery of 80% of approved capital expenditures and TDSIC costs.   

The TDSIC 1 factors, when approved, are planned to go into effect starting with the November 

2020 billing cycle and remain in effect until different Rider factors are approved, which is expected 

to be a period of approximately 12 months because IPL will seek approval of new factors in its 

TDSIC 3 filing.  IPL asks the Commission to specifically approve and authorize recovery of the 

actual costs that exceed the amount previously approved.  IPL also requests authority to defer, as 

a regulatory asset, the remaining 20% of approved capital expenditures and TDSIC costs, for 

recovery as part of IPL’s next general rate case.  IPL requests approval to adjust Petitioner’s 

authorized return for purposes of Ind. Code § 8-1-2-42(d)(3) to reflect the incremental earnings 

that will result from this TDSIC Rider filing upon Commission approval.  The proposed TDSIC 

Rider is included with IPL Witness Coklow’s testimony as Attachment NHC-12. 

Applicable Law 

6. Petitioner considers Ind. Code §§ 8-1-39-9 and 12 of the Public Service 

Commission Act, as amended, among others, to be applicable to this Petition. 

7. This Petition uses the customer class revenue allocation factors based on firm load 

approved in IPL’s most recent retail base rate case order. 
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8. This Petition is not filed within nine months after October 31, 2018, the date of the 

Commission’s order in IPL’s most recent basic rate order in Cause No. 45029. 

9. In accordance with Ind. Code § 8-1-39-9(e), IPL will petition the Commission for 

review and approval of its electric basic rates and charges before the expiration of its TDSIC Plan. 

10. In accordance with Ind. Code § 8-1-39-9(f), IPL has not filed a petition under Ind. 

Code § 8-1-39-9 within the last six (6) months. 

11. In accordance with Ind. Code § 8-1-39-9(g), IPL has, in its case-in-chief, provided 

specific justification for, and requests specific Commission approval of, actual capital expenditures 

and TDSIC costs that exceed the amounts approved in the March 4, 2020 Order in Cause No. 

45264. 

12. In accordance with Ind. Code § 8-1-39-14(a), IPL’s proposed TDSIC Rider factors 

will not result in an average aggregate increase in Petitioner’s total retail revenue of more than two 

percent (2%) in a twelve (12) month period. 

Request for Administrative Notice. 

13. Pursuant to 170 IAC 1-1.1-21, IPL requests administrative notice to be taken of the 

45264 Order and the IPL TDSIC Plan approved by this Order.  This order is available on the 

Commission’s electronic docket.  IPL will file a copy of the 45264 Order once this request is 

granted.   

14. IPL’s TDSIC Plan is Petitioner’s Exhibit 2 in the record in Cause No. 45264.  A 

complete copy of the public version Plan is attached hereto as Exhibit A and the unredacted copy 

is being filed with the Commission under seal in accordance with the docket entry in Cause 

No. 45264 dated August 7, 2019 authorizing the protection of this confidential information from 
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public disclosure.  This document reflects the comprehensive compilation of the plan and 

appendices IPL presented in Cause No. 45264.  Appendix 8.7 to this exhibit set forth the cost 

estimates, year by year project detail (sortable list) and plan projects by FERC account.   For 

efficiency, IPL proposes that going forward, IPL’s TDSIC Rider filings include Appendix 8.7 only 

and that the inclusion of this appendix be found to satisfy Ind. Code § 8-1-39-9(a)(2).   

Procedural and Other Matters 

15. IPL is filing its case-in-chief contemporaneous with its Petition, including direct 

testimony, attachments and workpapers of the following witnesses: 

 Chad A. Rogers – Regulatory Policy 

 James (Jim) William Shields Jr. – TDSIC Project Management 

 Natalie Herr Coklow – Regulatory Accounting 

 
16. The books and records of Petitioner supporting such data and calculations are kept 

in accordance with the Uniform System of Accounts for Electric Utilities prescribed by this 

Commission and are available for inspection and review by the Utility Consumer Counselor and 

this Commission. 

17. Pursuant to 170 IAC 1-1.1-15(b) of the Commission’s Rules of Practice and 

Procedure, IPL requests the Commission promptly conduct a prehearing conference and 

preliminary hearing to establish a procedural schedule in this Cause in accordance with Ind. Code 

§ 8-1-39-12.  In accordance with 170 I.A.C. 1-1.1-15(e), IPL will seek to enter into a stipulation 

with the Indiana Office of Utility Consumer Counselor regarding a procedural schedule in lieu of 

a prehearing conference.   
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18. In accordance Ind. Code § 8-1-39-12, the report of the OUCC (and intervenors, if 

any), is due not more than sixty (60) days after the filing of this Petition (Monday, August 17, 

2020).  The Commission order on this petition is due not more than one hundred twenty (120) days 

after the filing of this Petition (Friday, October 16, 2020).   As noted above, IPL proposes to place 

the TDSIC Rider factors into effect with the November 2020 billing cycle which commences 

October 29, 2020. 

Petitioner’s Authorized Representatives 

19. The name and address of Petitioner’s duly authorized representative to whom all 

correspondence and communication concerning this Petition should be sent, is as follows: 

Teresa Morton Nyhart (No. 14044-49) 
Jeffrey M. Peabody (No. 28000-53) 
Barnes & Thornburg LLP 
11 South Meridian Street 
Indianapolis, Indiana  46204 
Nyhart Telephone: (317) 231-7716 
Peabody Telephone: (317) 231-6465 
Facsimile:  (317) 231-7433 
Nyhart Email:  tnyhart@btlaw.com 
Peabody Email: jpeabody@btlaw.com 
 
 

WHEREFORE, Petitioner respectfully requests that the Indiana Utility Regulatory 

Commission promptly publish notice, make such investigation and hold hearings as are necessary 

or advisable and thereafter, make and enter an order in this Cause approving this Petition and: 

(1) approving the capital expenditures and TDSIC costs, including specifically the 

actual costs that exceed the previously approved estimates; 

(2) approving timely recovery through IPL’s TDSIC Rider of 80% of the approved 

capital expenditures and TDSIC costs;  
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(3) authorizing IPL to defer, as a regulatory asset, the remaining 20% of capital 

expenditures and TDSIC costs for recovery in IPL’s next general rate case;  

(4) approving IPL’s TDSIC Rider and proposed factors; 

(5) approving IPL’s request of an adjustment to its authorized net operating income to 

reflect the approved earnings for purposes of Ind. Code § 8-1-2-42(d)(3); and 

(6) granting to IPL such additional and further relief as may be deemed necessary or 

appropriate. 
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 INDIANAPOLIS POWER & LIGHT COMPANY 

 
 
____________________________________ 
Justin G. Sufan 
Director, Regulatory & RTO Policy 

 
_____________________________________ 
Teresa Morton Nyhart (No. 14044-49) 
Jeffrey M. Peabody (No. 28000-53) 
Barnes & Thornburg LLP 
11 South Meridian Street 
Indianapolis, Indiana  46204 
Nyhart Telephone:     (317) 231-7716 
Peabody Telephone:  (317) 231-6465 
Facsimile:     (317) 231-7433 
Nyhart Email:     tnyhart@btlaw.com 
Peabody Email:  jpeabody@btlaw.com 
 
ATTORNEYS FOR PETITIONER INDIANAPOLIS POWER 

& LIGHT COMPANY 
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VERIFICATION 

I affirm under penalties of perjury that the representations contained in the foregoing are 

true and correct to the best of my knowledge, information and belief. 

Dated this 18th day of June, 2020. 

____________________________________ 
Justin G. Sufan 
 

 

  



 

10 

CERTIFICATE OF SERVICE 

The undersigned hereby certifies that on June 18, 2020, two copies of the foregoing 

Verified Petition and attachment were served by hand delivery and/or electronic mail upon the 

Office of Utility Consumer Counselor, PNC Center, 115 W. Washington Street, Suite 1500 South, 

Indianapolis, Indiana  46204; infomgt@oucc.in.gov. 

 
________________________________________ 
Jeffrey M. Peabody 
 

 
Teresa Morton Nyhart (No. 14044-49) 
Jeffrey M. Peabody (No. 28000-53) 
Barnes & Thornburg LLP 
11 South Meridian Street 
Indianapolis, Indiana  46204 
Nyhart Telephone: (317) 231-7716 
Peabody Telephone: (317) 231-6465 
Facsimile:  (317) 231-7433 
Nyhart Email:  tnyhart@btlaw.com 
Peabody Email: jpeabody@btlaw.com 
 
ATTORNEYS FOR PETITIONER 

INDIANAPOLIS POWER & LIGHT COMPANY 
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1 Introduction  

1.1 Statutory Framework: Indiana Code Chapter 8-1-39 
In 2013, the Indiana General Assembly passed Indiana Senate Enrolled Act 560 to address the 
issue of aging transmission and distribution infrastructure.  This enactment was codified at Ind. 
Code § 8-1-39 (Transmission, Distribution, and Storage System Improvement Charges and 
Deferrals (“TDSIC”) (referred to herein as the “TDSIC Statute”).  The statute was amended in 
2019.1 The TDSIC Statute incentivizes the expeditious investment in and modernization of 
Indiana’s energy delivery system infrastructure.   

The TDSIC Statute contemplates two distinct types of proceedings.   

First, Section 10 of the TDSIC Statute permits a public utility to petition the Indiana Utility 
Regulatory Commission (“IURC” or “Commission”) for approval of the public utility’s multi-year 
plan for eligible transmission, distribution, and storage improvements.  Ind. Code § 8-1-39-10(a).  
This is referred to as the “TDSIC Plan” or “Plan.”  While the original statute provided for seven-
year plans, the recent amendment provides for plans that are five to seven years.   

As used in the statute, “eligible transmission, distribution, and storage system improvements” 
means new or replacement electric or gas transmission, distribution, or storage utility projects 
that: (1) a public utility undertakes for purposes of safety, reliability, system modernization, or 
economic development; (2) were not included in the public utility’s rate base in its most recent 
general rate case; and (3) either were (A) described in the public utility’s TDSIC Plan and approved 
by the  Commission under section 10 of the statute and authorized for TDSIC treatment; (B) 
described in the public utility’s update to the public utility’s TDSIC Plan under section 9 of the 
TDSIC Statute and authorized for TDSIC treatment by the Commission; or  (C) approved as a 
targeted economic development project under section 11 of the TDSIC Statute. 

The 2019 amendment to the TDSIC Statute clarifies that the term “eligible transmission, 
distribution, and storage system improvements” includes: (1) projects that do not include specific 
locations or an exact number of inspections, repairs, or replacements, including inspection based 
projects such as pole or pipe inspection projects, and pole or pipe replacement projects; and (2) 
projects involving advanced technology investments to support the modernization of a 
transmission, distribution, or storage system, such as advanced metering infrastructure, 
information technology systems, or distributed energy resource management systems. 

 

1 See 2019 Indiana General Assembly, House Enrolled Act No. 1470.    
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The TDSIC Statute provides that after notice and hearing, and not more than 210 days after the 
petition is filed, the IURC shall issue an order that includes the following: 

(1) A finding of the best estimate of the cost of the eligible improvements included in 
the plan; 
 

(2) A determination whether public convenience and necessity require or will require 
the eligible improvements included in the plan; and 

(3) A determination whether the estimated costs of the eligible improvements 
included in the plan are justified by incremental benefits attributable to the plan.2 

If the Commission determines that the public utility’s TDSIC plan is reasonable, the Commission 
shall approve the plan and authorize TDSIC treatment (i.e., the cost recovery provided in the 
statute) for the eligible transmission, distribution, and storage improvements included in the 
plan.3  The 2019 amendments also expressly provide for the early termination of an existing 
TDSIC plan and for requests for approval of a new plan.4 

The second type of proceeding is governed by Section 9 of the TDSIC Statute.5  Section 9 allows 
the public utility to petition the Commission for periodic automatic adjustments of the utility’s 
rates to timely recover eighty percent (80%) of approved TDSIC Plan capital expenditures and 
TDSIC costs.6  The remaining twenty percent (20%) of the approved capital expenditures and 
TDSIC costs, including depreciation, allowance for funds used during construction, and post in 
service carrying costs, is deferred for recovery as part of the utility’s next general rate case, which 
the TDSIC Statute requires the utility to file before expiration of the plan.7  Section 9 also requires 
the utility to update its TDSIC plan at least annually.8  Finally, should actual TDSIC Plan capital 
expenditures and TDSIC costs exceed the Commission-approved estimates, the utility must 
provide specific justification and the Commission must specifically approve such costs before 
they may be recovered through customer rates.9   

Consistent with the TDSIC Statute, IPL has developed a seven (7) year TDSIC Plan that is a 
comprehensive package of specific projects to improve and modernize the Company’s energy 
delivery system, including the reliability thereof; safeguard public and employee safety; and 
support economic development.  

2 Ind. Code § 8-1-39-10(b).   
3 Id.   
4 See HEA 1470, Section 4 (adding subsection (d) to section 10 of the TDSIC Statute. 
5 Ind. Code § 8-1-39-9.   
6 “TDSIC costs” captures the following costs during and after construction: depreciation expenses; operations and 
maintenance expenses; extensions and replacements to the extent not provided for through depreciation, in the 
manner provided for in IC 8-1-1.5-3-8; property taxes; pretax returns.  Ind. Code § 8-1-39-7.   
7 Ind. Code § 8-1-39-9(c), (e).   
8 See HEA 1470, Section 3 (amending section 9(b) of the TDSIC Statute). 
9 Ind. Code § 8-1-39-9(g).  See HEA 1470, Section 3 (renaming subsection (f) to subsection (g)). 
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1.2 Executive Summary 
Indianapolis Power & Light Company (“IPL”) provides retail electric service to approximately 
500,000 customers in Indianapolis and surrounding communities. IPL owns and operates an 
extensive system of transmission and distribution (T&D) substations, circuits and related assets, 
equipment and monitoring and control systems.     

IPL’s T&D assets are aging, growing obsolete, and require modernization.  Many assets are 
beyond their expected service lives and will face increasing likelihood of failures if not replaced.  
When these assets fail, IPL makes emergency repairs and customers experience outages; safety 
hazards also arise.  The continued integrity, reliability and resiliency of the T&D infrastructure is 
a driving force behind IPL’s TDSIC Plan. The deployment of new infrastructure, including 
distribution automation capabilities, will drive operational and network efficiencies, improve 
reliability, better regulate voltage, and improve outage management functions.  The 
infrastructure improvements will also accommodate new demands from IPL customers who are 
deploying more sophisticated distributed energy resources and seeking additional levels of 
service. 

IPL’s TDSIC Plan proposes seven years of defined investment, totaling $1.2 billion, to replace, 
rebuild, upgrade, redesign and modernize a wide range of IPL’s aging T&D system assets in two 
thematic areas:  Age and Condition, and Deliverability.    

The Age and Condition (83.3% of the estimated Plan cost) category addresses the many risks 
posed by aging assets.  The category includes the replacement and rebuilding of substations and 
overhead circuits, the rehabilitation and repair of underground residential circuits, and rebuilding 
portions of the central business district.  The Deliverability (16.7% of the estimated Plan cost) 
category deploys new technologies for advanced distribution management, adds new substation 
equipment to meet growth-driven capacity requirements, and creates system and operating 
efficiencies through automation, control functions and other advanced infrastructure.  

Both categories support IPL’s ability to maintain and operate the grid in a safe, reliable and 
efficient manner.  Many of the modernizing improvements are focused on giving IPL’s operators 
and engineers more information and control over the grid for purposes of delivering a better, 
more efficient energy experience. Other Projects target improvement in overall levels of 
reliability and integrity.  A hardened and resilient grid can better withstand the impact of weather 
and is easier to restore when outages inevitably occur. 

IPL’s TDSIC Plan aligns with the TDSIC Statute as the Projects are undertaken for the purpose of 
safety, reliability, system modernization, and support of economic development.  The estimated 
cost of the improvements included in the IPL TDSIC Plan costs are justified by incremental 
benefits attributable to the Plan.  More specifically, the seven Projects that lend themselves to 
monetization, when viewed as part of a total portfolio, will provide a net benefit (i.e.; total 
escalated nominal benefits less the total escalated nominal cost of the Plan) of $939 million to 
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IPL’s customers over a 20-year period. There are also a host of qualitative benefits, introduced in 
Section 3 (TDSIC Benefits) and expanded upon in the Section 6 (TDSIC Project Narratives) that 
combined with these quantifiable benefits, clearly meets the intent of the TDSIC Statute. 
Furthermore, without these improvements IPL’s T&D system will face increasing levels of risk, 
and an erosion in overall grid integrity and reliability, which will be difficult to correct.   

1.3 IPL’s Transmission & Distribution System Overview 
IPL’s service area measures approximately 528 square miles.10 IPL, headquartered in 
Indianapolis, is subject to the regulatory authority of the IURC and the Federal Energy Regulatory 
Commission (“FERC”).  Additionally, IPL participates in the electricity markets managed by the 
Midcontinent Independent System Operator (“MISO”).    

IPL serves its customers through an interconnected grid of T&D circuits and substations as a 
vertically integrated investor-owned utility. This grid is comprised of a diverse set of company 
owned and operated assets, which are aging and, in some cases, nearing obsolescence.  

The IPL transmission system consists of approximately 458 circuit miles of lines at 345,000 volts 
(“345 kV”), 408 circuit miles of line at 138,000 volts (“138 kV”) and associated substations.   There 
is a 345 kV ring around Marion County with multiple lines that interconnect into the ring at four 
different locations.  Inside of the 345 kV ring is a 138-kV ring/grid. These two rings are connected 
through 345 kV to 138 kV auto transformers at six locations. This allows power to flow from the 
345 kV transmission system to the 138 kV system. IPL has generation connected to the 345 kV 
system at the Petersburg (“Pete”) Generating Station and generation connected to the 138 kV 
system at Harding Street Station (“HSS”), Eagle Valley (“EV”) Station, and the Georgetown 
Generating Station.   

The IPL transmission system operates as part of a larger integrated network system, commonly 
referred to as the Eastern Interconnection. The IPL transmission system is directly connected to 
the transmission systems of Indiana Michigan Power Company (“AEP”), Vectren Corporation 
(“Vectren”), Hoosier Energy Rural Electric Cooperative, Inc. (“HE”), and the electric system jointly 
owned by Duke Energy Indiana (“Duke”), Indiana Municipal Power Agency and Wabash Valley 
Power Association, Inc. 

Through the interconnections with these other utilities, power can flow into and out of the IPL 
transmission system.  The IPL transmission system is connected at both the 345 kV and 138 kV 
level with the other utilities.  At the Petersburg Generation Station there are 345 kV level 
interconnections with Duke and AEP and 138 kV level interconnections with Duke, Vectren, and 

10 See Appendix 8.1 of IPL’s TDSIC Plan for map of IPL’s service area.  
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HE.  In the Indianapolis area, IPL’s transmission system has two 345 kV level interconnections 
with Duke and AEP and 138 kV level interconnections with Duke. 

The distribution system consists of 4,961 circuit miles of underground primary and secondary 
cables and 6,110 circuit miles of overhead primary and secondary wire. Underground street 
lighting facilities include 773 circuit miles of underground cable. Also included in the system are 
138 substations. Depending on the voltage levels at the substation, some substations may be 
considered both a bulk power substation and a distribution substation. There are 73 bulk power 
substations and 117 distribution substations; 52 substations are considered both bulk power and 
distribution substations.  IPL uses a Secondary Network System to serve the City of Indianapolis 
Central Business District, sometimes also referred to as the “Mile Square.”  A unique feature of 
the Secondary Network System is the loss of a single component, such as a primary feeder or a 
network transformer, typically will not result in any customer losing power. 

2 IPL’s TDSIC Plan 

2.1 The Modernizing Opportunity 
IPL has several core opportunities related to its T&D assets and systems.   

• First, IPL’s T&D aging infrastructure requires modernization.   Many of these assets are 
beyond their expected service lives and will face increasing likelihood of failures if not 
replaced.  When these assets fail, which can lead to power outages, IPL must make 
emergency repairs; safety hazards can also arise during these outages depending on their 
nature. 

• Second, grid assets require modernization to accommodate new demands from IPL 
customers who are deploying more sophisticated distributed energy resources and 
seeking additional levels of service. 

• Third, with the deployment of new grid technologies, IPL’s capability to operate and 
maintain the grid in a reliable, cost-effective, safe and efficient manner will be enhanced.   

IPL must address these modernization opportunities to continue to operate and maintain a safe 
and reliable grid.  Absent action, the reliability and integrity of IPL’s T&D infrastructure may 
decline, safety levels will erode, and customer satisfaction with IPL’s service will suffer.  
Customers will experience more persistent and more frequent power outages.   
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2.2 The Solution: IPL’s TDSIC Plan 
To address these modernization opportunities, -- and mitigate the reliability and integrity risks 
attendant to them -- IPL is proposing a seven-year, $1.2 billion TDSIC Plan to rebuild, upgrade, 
replace and modernize a wide range of IPL’s aging transmission and distribution system assets.   

The seven-year TDSIC Plan is guided by the TDSIC Statute.  IPL’s TDSIC Plan is summarized in Table 
2.1 below. 

Table 2.1 – IPL’s TDSIC Plan Projected Annual Capital Costs (in millions) 

 
To assist in describing the Plan, IPL organized its TDSIC proposal within two thematic areas:  Age 
and Condition, and Deliverability.   Age and Condition covers the IPL TDSIC Plan Projects that 
address the many risks posed by aging assets. Amongst other items, these project categories are 
devoted to the replacement and rebuilding of substations and overhead circuits, the 
rehabilitation and repair of underground residential circuits, and to rebuilding portions of the 
central business district.  Age and Condition covers approximately 83.3% of the Plan’s estimated 
cost.    

Project Type 2020 2021 2022 2023 2024 2025 2026 7-Year Total
Age & Condition Projects

Circuit Rebuilds 27.2$    25.3$    45.8$    52.8$    47.8$    49.9$    49.9$    298.7$        
Substation Assets Replacement 16.7$    27.0$    39.9$    39.2$    34.5$    44.3$    46.5$    248.1$        
XLPE Cable Replacement 12.2$    11.8$    12.5$    12.4$    12.3$    12.8$    12.3$    86.2$          
4 kV Conversion 19.7$    13.8$    15.4$    15.5$    7.6$      12.4$    7.5$      92.0$          
Tap Reliabil ity Improvement Projects 10.9$    10.4$    10.6$    10.8$    11.0$    11.3$    11.5$    76.5$          
Meter Replacement 10.7$    11.0$    11.2$    11.4$    11.6$    -$      -$      55.9$          
CBD Secondary Network Upgrades 4.6$      5.9$      5.3$      5.9$      5.0$      5.9$      6.4$      39.0$          
Static Wire Performance Improvement 4.8$      6.9$      9.5$      11.2$    11.5$    10.7$    7.6$      62.1$          
Remote End - Breaker Relay/Upgrades 3.0$      2.0$      5.6$      1.6$      6.2$      3.1$      6.4$      28.0$          
Pole Replacements 3.3$      3.3$      3.4$      3.5$      3.5$      3.6$      3.7$      24.2$          
Steel Tower Life Extension 1.1$      1.1$      1.1$      0.9$      -$      -$      -$      4.2$             

Age & Condition Projects Total 114.2$ 118.6$ 160.3$ 165.1$ 151.0$ 153.9$ 151.8$ 1,015.0$     

Deliverability Projects
Distribution Automation 18.8$    19.2$    13.6$    13.9$    14.2$    14.5$    14.8$    109.0$        
Substation Design Upgrades 3.8$      16.2$    15.8$    32.9$    6.3$      16.8$    2.6$      94.5$          

Deliverability Projects Total 22.6$    35.4$    29.5$    46.8$    20.5$    31.3$    17.4$    203.5$        

Total Capital Costs 136.8$ 154.0$ 189.7$ 212.0$ 171.5$ 185.2$ 169.2$ 1,218.5$     

Amount of Transmission 22.4$    27.6$    33.7$    36.4$    33.6$    29.3$    30.6$    213.7$        
Amount of Distribution 114.4$ 126.4$ 156.0$ 175.5$ 137.9$ 155.9$ 138.6$ 1,004.7$     
Total Capital Costs 136.8$ 154.0$ 189.7$ 212.0$ 171.5$ 185.2$ 169.2$ 1,218.5$     
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The Deliverability category forms the remaining Projects and comprises 16.7% of the Plan’s 
estimated cost.  This Project group brings new technologies to: 

• deploy Distribution Automation control system,  
• add new substation equipment to meet growth-driven capacity requirements, and  
• create system and operating efficiencies through automation, control functions and other 

advanced infrastructure.   

Projects in both plan categories -- Age and Condition and Deliverability -- support IPL’s ability to 
maintain and operate the grid in a safe, reliable and efficient manner.  Many of the modernizing 
improvements are focused on giving IPL’s operators and engineers more information and control 
over the grid for purposes of delivering a better, more efficient energy experience.  Other 
projects target improvement in overall levels of reliability and integrity.  A hardened and resilient 
grid is one that can better withstand the impact of weather and is easier to restore when outages 
inevitably occur. 

2.3 Asset Management 
IPL has a well-established asset management framework, which was recently the subject of a 
stakeholder collaborative discussion conducted in accordance with the Commission order in 
Cause No. 44576.  In assembling this TDSIC Plan, the asset management principles already in 
place were applied and relevant data, information and tools were used to develop investment 
projects.  For example, IPL’s compilation of asset condition data allows the ‘effective age’ of the 
assets to be estimated.  The asset management work done to date provided a solid foundation 
to build from in the development of the TDSIC Plan. 

2.4 TDSIC Plan Development 
To develop the proposed TDSIC Plan, IPL conducted an iterative process to prioritize system 
needs and determine how to best address aging infrastructure while also building a modern grid 
that is ready and able to meet the demands of the future.  IPL relied on subject matter experts 
who operate and maintain the IPL electric system.  

IPL also engaged a third-party consultant, Burns & McDonnell Engineering Company, Inc. 
(“BMcD”) to assess asset risk and prioritize investment.  To provide further rigor to the analysis, 
IPL engaged Black & Veatch (“B&V”) Corporation to review the Risk Model, validate the cost 
estimates, and otherwise assist in the development of the TDSIC Plan.    

IPL considered feasibility in developing the scope and schedule of the proposed improvements. 
Feasibility has many underlying aspects, and includes considerations such as: (a) protecting public 
and worker safety, (b) recruiting and providing sufficient skilled labor, (c) contracting in such a 
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way to provide for the on-time availability of needed equipment on reasonable commercial 
terms, (d) attending to back office capabilities (for such requirements as design work) in order to 
meet the demands of managing plan implementation, (e) securing necessary local permits, and 
(f) designing a schedule and pace for the work that minimizes customer power disruptions.  

Section 6 provides further detail on each TDSIC Plan Project and associated benefits. 

3 TDSIC Plan Benefits 

3.1 Overview 
The TDSIC Statute requires that the Commission order include a determination whether the 
estimated costs of the TDSIC Plan improvements are justified by incremental benefits 
attributable to the Plan.  Consistent with this criterion, IPL has crafted a well-balanced and 
feasible Plan that reduces safety-related risks, improves reliability, advances system 
modernization, and supports economic development.  Among several qualitative benefits, some 
of which can be quantified, there is a full array of anticipated benefits: 

• Reduction of the average effective age of major assets and associated asset risk, 
decreasing the number and impact of faults occurring on the system. 

• Improved safety by replacing aging and obsolete assets. IPL will be able to counter the 
effects of aging infrastructure by replacement, which in turn will maintain safety. 

• Reduction of equipment failure caused outages, enabling IPL to sustain the system’s 
reliability and integrity on a go-forward basis. 

• Greater system resiliency, placing IPL in a better position to withstand system events with 
fewer impacts. Fewer customers will experience power outages and the time required to 
make repairs and restore service will be reduced. 

• Modernization with the addition of new assets that meet modern design and engineering 
standards. The associated increase in modern diagnostic capabilities will improve the 
overall monitoring, outage response, and control functions, and lay the foundation for 
effective predictive maintenance of IPL’s most critical assets. 

• Modernization also provides a foundation for IPL to offer new energy services and 
integrate them with the utility grid. 
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• Self-healing (automatic restoration) and corresponding improved service restoration due 
to the installation of new distribution automation capabilities. 

• Improved efficiencies of the distribution system that will result in better voltage 
regulation, higher degrees of power quality, and a reduction of energy consumption by 
IPL customers. In addition to supporting the growing demand for distributed resources, 
these efficiencies will translate into energy consumption savings. 

• Enhanced customer experience through improved outage management and 
communication capabilities that will lead to a reduction in outage frequency and 
duration. 

• Improved customer service through the acceleration of IPL’s advanced smart metering 
initiative. This lays the foundation for customers to receive better and more meaningful 
information about their energy usage, enabling more informed choices, and they will 
benefit from quicker resolution of any billing inquiries and experience greater 
convenience in establishing or discontinuing service. 

• Economic development in the communities to which IPL provides electric service. 

In further reviewing this list of benefits (expanded upon in Section 6, “TDSIC Project Narratives”, 
for each individual project), one can group the Plan benefits into one of the following seven 
categories: 

1.) Customer Experience - a qualitative measure, defined in terms of information quality and 
availability, choices, and interconnection options. 

2.) Reliability and Resiliency - the capability to meet the electric demands of customers while 
providing uninterrupted electric service, including momentary interruptions; and in the 
case of major outages and disturbances, withstand and quickly recover service. 

3.) Safety – reducing the risk of harm to people and property posed by the potential physical 
hazards associated with IPL owned, operated and maintained T&D assets. 

4.) Operational Efficiency - activities and investments that reduce or lessen upward pressure 
on IPL operating costs, improve worker productivity, lower the difficulty and/or 
complexity of IPL employee tasks, reduce future capital expenditures, and/or directly 
lower customer energy costs. 

5.) Risk Reduction – consistent with the key elements of the ISO 31000 standard, activities 
and investments that will reduce the likelihood and/or consequence of an asset failure, 
thus improving reliability, reducing hazards, and reducing unplanned replacement of 
critical assets. 
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6.) Power Quality – reducing the number and magnitude of disturbances such as high or low 
voltage, voltage spikes and transients, flickers and voltage sags, surges and short-time 
over voltages, as well as harmonics and noise. 

7.) Modernization – replacing and adding assets with modern equipment/material or adding 
new technology onto the system for improved performance, functionality and 
operational efficiency.  

 
Table 3.1 below provides an overall view of the Plan’s benefits. Viewed in this manner it is seen 
that the benefits of the Plan are spread across the full array of the benefit categories. 
 

Table 3.1 – Mapping of Projects to Benefit Categories 
 

 

The following discussion expands further on the value of the Plan, by monetizing those aspects 
that lend themselves to such an approach yet adopts a conservative posture to avoid overstating 
these quantitative benefits. Though quantifying savings is important, IPL holds firm to the notion 
that the Plan provides benefits, both quantitative and qualitative, that far exceed these 
calculations.  

IPL’s monetization approach of the calculated benefits is discussed below, and the more 
qualitative or time-based (e.g., AMI) benefits are further expounded upon in Section 6 of this 
Plan.  

 

Customer 
Experience

Reliability 
and 

Resiliency
Safety

Operational 
Efficiency

Risk 
Reduction

Power 
Quality

Modernization

1 Circuit Rebuilds X X X X X
2 Substation Assets Replacement X X X X X X X
3 XLPE Cable Replacement X X X X X X X
4 4 kV Conversion X X X X X X
5 Tap Reliability Improvement Projects X X X X X X
6 Meter Replacement X X X X X
7 CBD Secondary Network Upgrades X X X X X X X
8 Static Wire Performance Improvement X X X X X X X
9 Remote End - Breakers Relay/Upgrades X X X X X X X

10 Pole Replacements X X X X
11 Steel Tower Life Extension X X X X

12 Distribution Automation X X X X X X X
13 Substation Design Upgrades X X X X X X X

Project

Age and Condition

Deliverability
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3.2 Monetization of the Benefits 
 

3.2.1 Monetization Approach Overview 
In developing a directionally accurate view of the monetized benefits of the Plan, IPL established 
the following criteria to drive its approach: 

• Incorporate conservatism in projecting actual savings: 
‒ Adopted the averages of ranges for unitized costing (particularly relating to 

productivity improvements attributable to proactive versus reactive work, benefit 
capture planning horizon of 20 years, and costs attributable to a customer-
experienced outage), and 

‒ Focused on the consequence areas in the Risk Model that can be more readily 
quantified (i.e., reactive vs proactive replacement and customer reliability). 

• Apply the Risk Modeling framework and approaches used in developing the Plan: 
‒ Focused the monetization analysis on the five Projects for which the Risk Model 

calculated risk scores (i.e., Circuit Rebuilds, Substation Assets Replacement, XLPE 
Cable Replacement, 4 kV Conversion, and Remote End-Breaker/Relay Upgrades). 

‒ Applied a cost factor to account for the savings resulting from less reactive 
maintenance. 

‒ Applied the DOE Interruption Cost Estimate (“ICE”) Calculator11, used across the 
industry to estimate the interruption costs and/or benefits associated with 
reliability improvements to monetize risk costs. In keeping with our conservative 
approach, large C&I customers, though extremely significant in terms of impact 
on these risk costs, were not factored in this portion of the monetization effort.  

• Where appropriate, maintain consistency in applying assumptions to the analytics used 
throughout the monetization analysis: 

‒ Deployed the DOE ICE Calculator to monetize projected customer savings relating 
to the Tap Reliability Improvement Projects and the self-healing aspect of 
Distribution Automation Project. IPL applied the same approaches and factors as 
those used for the five Projects for which the Risk Model calculated risk scores, 
except that for Distribution Automation where the full customer mix (i.e., 
residential, small C&I and large C&I), was considered. 

‒ Maintained a conservative posture in projecting savings attributable to the 
reduction in energy consumption related to the Distribution Automation Project. 

11 The DOE funded Interruption Cost Estimate (“DOE ICE Calculator”) is an electric reliability planning tool developed 
by Freeman, Sullivan & Co. and Lawrence Berkeley National Laboratory. This tool is designed for electric reliability 
planners at utilities, government organizations or other entities that are interested in estimating interruption costs 
and/or the benefits associated with reliability improvements in the United States. The DOE ICE Calculator was funded 
by the Office of Electricity Delivery and Energy Reliability at the U.S. Department of Energy. 
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‒ Established a 20-year planning horizon for the capture of benefits. 
‒ Used escalation and discount rates identical to those used in the IPL TDSIC Plan 

(2.0 percent and 6.6 percent respectively). 
• Approach monetization from a portfolio perspective to avoid the double-counting of 

benefits attributable to the inherent inter-relationships among the 13 Projects. In so 
doing, IPL monetized the benefits for seven of the thirteen TDSIC Projects. 

3.2.2 Self-Healing/Reliability Monetization 
IPL monetized the self-healing aspect of the Distribution Automation and the Tap Reliability 
Improvement Projects, deploying the DOE ICE calculator: 

• Distribution Automation 
 
The first benefit monetized under Distribution Automation Project was that associated 
with the Fault Location, Isolation, and Service Restoration (FLISR) functionality. This 
functionality is estimated to eliminate, on average, 23,000 customer interruptions per 
year, and reduce the duration of approximately 167,000 interruptions per year to less 
than 5 minutes. Using the DOE ICE Calculator, IPL calculated that its customers will realize 
about $21 million of value per year when the Project is completed, translating to an 
escalated nominal increased value of $428.8 million over the 20-year period. Key factors 
were considered in arriving at this figure: 
 

‒ In determining the requirement for 1,200 reclosers, IPL conducted a detailed 
reliability optimization analysis, defining the amount of sectionalizing that will 
yield the highest benefit to cost ratio in reliability. This analysis resulted in 400 
customer sectionalizing sections for the FLISR portion of Distribution Automation. 
 

‒ In applying the DOE ICE Calculator to determine the financial benefits from the 
customer perspective, IPL accounted for the full customer experience (e.g., 
included Major Event Days and to properly account for momentary interruptions). 

 
‒ Applied IPL’s customer mix (residential, small commercial and industrial and large 

commercial and industrial) and Indiana factors in calculating the savings (refer to 
Table 3.2). 
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Table 3.2 – Avoided Customer Interruptions Cost Factors by Customer Type 

Customer Type Unplanned Outage Momentary Outage 
Residential $7.08 $4.81 

Small C&I $1,135.28 $493.81 

Large C&I $6,623.14 $3,364.44 

 
‒ The actual realization of any savings was delayed until the beginning of the fourth 

year of the Plan, reflecting the anticipated installation of the Advanced Control 
System. 
 

• Tap Reliability Improvement Projects 
 
The primary purpose of this Project is to reduce the number of sustained outages on 
under-performing overhead fused taps. As a starting point, IPL reviewed historical outage 
information over a 3-year period and identified 306 taps as likely candidates for this 
Project. From that list, 20 were selected for the first year of the Project, understanding 
that a rolling 3-year history will be used to select future taps for reliability improvement. 
Based on the overhead and underground solutions chosen to improving performance on 
the 20 chosen fused taps, IPL predicts an overall year one reliability improvement of 75 
percent (reflecting a split largely weighted towards underground taps where nearly a 100 
percent improvement can be expected; less so for overhead in the range of 50 percent). 
As the Projects progresses to year seven, IPL assumes a steady decrease in the 
improvement opportunity, after which the projected “savings” will level off after year 
seven and stay constant through year 20. 
 
For the purpose of monetization, IPL calculated Repair and Line Clearance savings as well 
as those related to Customer Reliability. 
 

‒ Repair and Line Clearance: A per outage cost of $3,000 was calculated by 
determining the total amount of unplanned outage repair incurred in 2018 and 
dividing that number by the total number of unplanned outages. Line clearance 
savings were calculated based on current price per mile estimates for the portions 
that are converted to underground. Applying this factor resulted in total projected 
escalated nominal savings of $49.8 million over the 20-year period. 
 

‒ Customer Reliability: This project eliminates sustained outages. IPL applied the 
DOE ICE Calculator, applying the same sustained outage factors as those used for 
the Distribution Automation Project. The resulting escalated nominal value over 
the 20-year period totaled $207.0 million. 
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3.2.3 Conservation Voltage Reduction Monetization 
The second benefit monetized under the Distribution Automation Project were the benefits 
associated with Conservation Voltage Reduction. The monetization of these benefits focuses on 
the enablement of voltage control which is estimated to reduce customer energy consumption 
by one percent, saving 112,000 MWh per year. In first arriving at the 112,000 MWh saved per 
year, IPL adopted a conservative approach: 

• Through actual testing, IPL calculated that a one percent decrease in voltage will result in 
a 0.65 percent reduction in consumption (referred to as the Conservation Voltage 
Reduction factor). Anticipating a reduction in this factor over time, IPL reduced it to 0.50 
percent to calculate energy savings. 

• Once deployed, the Distribution Automation Control System will decrease distribution 
system voltage by 2 percent on the 13.2 kV circuits where it is applied. 

• Applying the Conservation Voltage Reduction Factor to the 2 percent reduction in voltage, 
IPL arrived at the one percent reduction in energy consumption or 112,000 MWh 
reduction annually. 

Further, the actual realization of any savings was delayed until the beginning of the fourth year 
of the Plan, accounting for the anticipated installation of the Advanced Control System and the 
integration of new and existing IT systems associated with the deployment of the Advanced 
Control System.  

The projected escalated nominal savings of this aspect of the Distribution Automation Project 
over the 20-year period is $67.7 million. 

3.2.4 Risk Reduction Monetization 
Risk reduction monetization focused on the savings associated with reactive replacement of aged 
assets versus the proactive replacement of aged assets and the reliability improvements 
associated avoiding outages associated with assets that fail. The monetization of risk reduction 
only considered the five Projects for which the Risk Model calculated risk scores.   And, as Figure 
3.1 illustrates, the actual risk monetization was performed for a subset of the Consequence of 
Failure criteria. 
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Figure 3.1 – Consequence of Failure Criteria  

 
NOTE: Shading reflects focus of the effort to monetize risk showing that only 2 of the 6 domains that define the 
Consequence of Failure (CoF) Criteria in the Risk Model were included in the monetized analysis. Further, of the 
15 categories that define these domains, only two (less than 15 percent) were actually monetized. 

• Reduction of Reactive Work: Focused on the difference between planned and reactive 
work, leveraging potential savings relating to reduced: 

‒ Overtime, 
‒ Premiums to make last minute purchase of equipment and materials, 
‒ Mobilization and rework related to making temporary fixes and returning to effect 

permanent repairs / replacements, and 
‒ Schedule disruption in reassigning crews, previously deployed on other work, on 

emergent activities. 

Applying a 40 percent factor to account for these premium costs (industry norms range 
between 30 and 50 percent with isolated examples of factors considerably higher), 
provides a projected escalated nominal benefit over the 20-year period of $532 million.  

• Residential and Small C&I Reliability: Incorporated the DOE ICE Calculator, assuring 
alignment with the above stated factors used in monetizing the reliability portion of the 
Distribution Automation and Tap Reliability Improvement Projects; omitting the Large C&I 
customers and assuming full deployment of the Advanced Control System at the onset of 
the Plan. The resulting calculation provides a projected escalated nominal value over the 
20-year period of $872 million. 12 

12 See also Appendix 8.11 Risk Reduction Benefit Monetization Report.  
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3.3 Summary 
The benefits and projected outcomes of the Plan considerably exceed its cost. Viewed as a 

portfolio of key capital investments: 

• There are several qualitative benefits that do not lend themselves to monetization, but 

clearly bring value to our customers (e.g., improved customer experience, power quality 

and modernization), 

• There are additional benefits (e.g., safety and environmental) that are hard to quantify 

and monetize (i.e., IPL opts to not place a specific dollar value on health and safety). In 

these instances, the quantification of benefits by the Plan is conservative by not assigning 

to them a dollar value, and 

• There are areas where monetization analyses can be performed, while maintaining a 

conservative view towards projected savings / financial benefits to our customers. These 

are summarized in Table 3.3 below. 

Table 3.3 – Summary of Monetized Benefits (20-Year Period) 

Project Category Nominal Benefit ($M) 

Distribution Automation Self-Healing / Reliability $429 

Conservative Voltage Reduction $68 

Tap Reliability Improvement 

Program 

Repair / Line Clearance $50 

Customer Reliability $207 

Asset Replacement Projects1 Reduction of Reactive Work $532 

Customer and Small C&I 

Reliability 
$872 

Total Monetized Benefit $2,158 

TDSIC Plan Investment  ($1,219) 

Net Monetized Benefit $939 
 

NOTE 1: The Asset Replacement Projects refer to an aggregation of the monetized benefits attributable to the 

Circuit Rebuilds, Substation Assets Replacement, XLPE Cable Replacement, 4 kV Conversion, and Remote End-

Breaker/Relay Upgrades projects. 

IPL notes that some specific projects presented in the Plan, viewed individually, will not produce 

monetized benefits equal to or greater than the proposed investment level (specifically, 

Substation Assets Replacement and Remote End – Breaker/Relay Upgrades Projects). This is 

reasonable due to the inherent redundancy built into substations for reliability purposes. 

Substation assets identified for replacement in the Plan are intended to maintain or enhance this 

existing inherent redundancy and the associated reliability levels they have historically produced. 

Thus, viewed as a total portfolio, the combined value (i.e., benefit to our customers) of the Plan 

clearly meets the intent of the TDSIC Statute as it pertains to incremental benefits attributable 

to the Plan. 
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4 Best Estimates of Project Costs 

4.1 Guidance Criteria: The AACE Cost Classification System 
AACE International is an association that focuses on furthering approaches to total cost 
management and cost engineering. As a recognized leader in cost estimating, AACE has provided 
guidelines that are widely used in the utility industry to standardize approaches to project cost 
estimating. The Cost Estimate Classification System recommended by AACE International 
provides guidelines for applying the principles of cost estimating across the phases and stages of 
project cost estimates. This recognized cost classification system has been applied to other 
regulatory filings in Indiana. 

AACE’s Cost Estimate Classification System, presented in Table 4.1 below, maps the phases and 
stages of project cost estimating together with a generic maturity and quality matrix that can be 
applied across a wide variety of industries.  This matrix describes a range of five estimate classes, 
with Class 1 estimates being the most detailed with the narrowest range of accuracy of -10% to 
+15% and at the furthest, Class 5 estimates which have less detail and an expected accuracy 
ranging from -50% to +100%. 

Table 4.1 – AACE Cost Estimate Classification Matrix* 
 
 Primary Characteristic Secondary Characteristic 
 

ESTIMATE 
CLASS 

MATURITY LEVEL OF 
PROJECT DEFINITION 

DELIVERABLES 
Expressed as % of complete 

definition 

 
END USAGE 

Typical purpose of 
estimate 

 

METHODOLOGY 
Typical estimating method 

EXPECTED ACCURACY 
RANGE 

Typical variation in low and high 
ranges 

 
Class 5 

 
0% to 2% Concept 

screening 
Capacity factored, 

parametric models, 
judgment, or analogy 

L: -20% to -50% 
H: +30% to +100% 

Class 4 1% to 15% Study or 
feasibility 

Equipment factored or 
parametric models 

L: -15% to -30% 
H: +20% to +50% 

 
Class 3 

 
10% to 40% 

Budget 
authorization or 

control 

Semi-detailed unit 
costs with assembly 

level line items 
L: -10% to -20% 
H: +10% to +30% 

Class 2 30% to 75% Control or 
bid/tender 

Detailed unit cost with 
forced detailed take-off 

L: -5% to -15% 
H: +5% to +20% 

Class 1 65% to 100% Check estimate 
or bid/tender 

Detailed unit cost with 
detailed take-off 

L: -3% to -10% 
H: +3% to +15% 

*Note: The above table has been re-produced in-part using data from “AACE International Recommended Practice 
No.18R-97: COST ESTIMATE CLASSIFICATION SYSTEM - AS APPLIED IN ENGINEERING, PROCUREMENT, AND 
CONSTRUCTION FOR THE PROCESS INDUSTRIES, Rev. March 1, 2016”. 
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4.2 AACE - Class 2, Class 3 and Class 4 Distinctions 
AACE defines the characteristics of each estimating class. The following is a summary of Class 2, 
Class 3 and Class 4 AACE Estimate Classification. 
 
Class 2 estimates involve a high degree of deterministic estimating methods.  Class 2 estimates 
are prepared in detail, and often involve numerous unit cost line items. Engineering is typically 
30% to 75% complete.  Class 2 estimates are used to prepare baseline schedules and budgets 
against which all actual costs and resources will be monitored for variations to the budget and 
form a part of the change management program. 
 
Class 3 estimates involve a lesser degree of deterministic estimating methods than Class 2 
estimates. Class 3 estimates form the basis for budget authorization and funding levels. 
Engineering is typically 10%-40% complete.  Class 3 estimates rely on unit cost line items.  This 
allows for factoring to obtain costs estimates. 
 
Class 4 estimates are parametric in nature and are developed based on limited information. 
Parametric estimates rely on previous cost of similar projects or recent cost estimates.  Class 4 
estimates are used for preliminary budget approval. Engineering is typically 1%-15% complete. 

4.3 Contingency, Indirect Costs and Inflation  
Estimate accuracy range is an indication of the degree to which the final cost outcome for a given 
project will vary from the estimated cost. Accuracy is traditionally expressed as a +/- percentage 
range around the point estimate after application of contingency. 

Contingency is applied to projects depending upon the technical complexity and the availability 
of appropriate cost reference information. The degree of project definition should also be 
considered in determining the appropriate contingency.  As the degree of project definition 
increases, the expected accuracy of the estimate tends to improve, and the level of contingency 
required is reduced.  For most projects in the IPL TDSIC Plan a 10% contingency was applied.  For 
the Central Business District (“CBD”) Secondary Network Upgrades Project, a 20% contingency 
was applied due to complexity of excavating in the downtown area. Likewise, the Distribution 
Automation control system component of the Distribution Automation Project also received a 
20% contingency due to the complexity of deploying an Advanced Control System.  The Meter 
Replacement Project received a 1% contingency due to the low complexity of the work, 
purchasing and replacing meters. 

Both Allowance for Funds Used During Construction (“AFUDC”) and Indirect Capital costs were 
applied to IPL’s cost estimates.  Both are variable costs that projects incur during construction. 
AFUDC charges were calculated using the current cost of capital and an estimation of project 
duration.  Indirect Capital costs were estimated as a percentage of the project cost. 
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Lastly, project costs were escalated at the Consumer Price Index rate of 2% per year to account 

for inflation.  

4.4 IPL’s Cost Estimate Development Methodology 
IPL developed cost estimates for projects included in the proposed 7-year TDSIC Plan.  As shown in 

Table 4.2 below, AACE Class 2 estimates were developed for nine of the Projects for Year 1 and Year 2 

of the Plan. Four of the Projects have Class 3 estimates for Year 1 and Year 2. For Tap Reliability 

Improvement Projects (TRIP’s) Class 2 estimates were developed for the first year. Class 4 estimates 

were used for TRIP Project years 2 through 6 based on the method of defining the scope of these 

projects. Further explanation of TRIP’s projects can be found in the TRIP project narrative in Section 

6.5. For the remaining years of the Plan (Years 3-7), AACE Class 4 estimates were used due to limited 

scope definition and potential cost fluctuations. 

Table 4.2 – Project Cost Estimate Classification by Year 

  Plan Year 

Project 1 2 3 4 5 6 7 

Age & Condition 

Circuit Rebuilds Class 2 Class 2 Class 4 Class 4 Class 4 Class 4 Class 4 

Substation Assets Replacement Class 2 Class 2 Class 4 Class 4 Class 4 Class 4 Class 4 

XLPE Cable Replacement Class 3 Class 3 Class 4 Class 4 Class 4 Class 4 Class 4 

4 kV Conversion Class 2 Class 2 Class 4 Class 4 Class 4 Class 4 Class 4 

Tap Reliability Improvement Projects Class 2 Class 4 Class 4 Class 4 Class 4 Class 4 Class 4 

Meter Replacement Class 2 Class 2 Class 4 Class 4 Class 4     

CBD Secondary Network Upgrades Class 2 Class 2 Class 4 Class 4 Class 4 Class 4 Class 4 

Static Wire Performance Improvement Class 2 Class 2 Class 4 Class 4 Class 4 Class 4 Class 4 

Remote End - Breaker Relay/Upgrades Class 2 Class 2 Class 4 Class 4 Class 4 Class 4 Class 4 

Pole Replacements Class 3 Class 3 Class 4 Class 4 Class 4 Class 4 Class 4 

Steel Tower Life Extension Class 3 Class 3 Class 4 Class 4       

Deliverability 

Distribution Automation Class 3 Class 3 Class 4 Class 4 Class 4 Class 4 Class 4 

Substation Design Upgrades Class 2 Class 2 Class 4 Class 4 Class 4 Class 4 Class 4 

 

4.4.1 Class 2 Estimate Development 
IPL employed the help of several engineering firms to complete the detailed engineering for Year 1 

and Year 2 Projects. IPL created project scope statements for each project and worked closely with the 

engineering firms through the design process to ensure the design matched the scope. Class 2 

estimates were developed by completing individual project detailed engineering. The total project 
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costs were estimated by the engineering firm assigned to the project. IPL worked with B&V to create 
a uniform method of developing and presenting the Class 2 estimates. IPL subject matter experts in 
each discipline worked with the various engineering firms to ensure conformity to the uniform method 
of developing Class 2 estimates. There is no retirement or maintenance cost included in the Class 2 
estimates.  

For the CBD Secondary Network Upgrades, Static Wire Performance Improvement, Substation Assets 
Replacement, Remote Ends – Breaker/Relay Upgrades and Substation Design Upgrades Projects a 
construction labor bid event was held to determine the labor costs component of the project estimate 
for Plan Years 1 and 2.  For overhead distribution projects and portions of the CBD Secondary Network 
Upgrades Project, existing contractor unit prices were used.  IPL is currently under contract with 
several vendors that have fixed labor pricing for units of work. IPL leveraged the unit pricing contracts 
to determine the labor costs for these projects. See Appendix 8.8 for an example of a confidential Class 
2 estimate.  

4.4.2 Class 3 Estimate Development 
Class 3 estimates were developed for XLPE Cable Replacement, Pole Replacements, Steel Tower Life 
Extension and Distribution Automation Projects using unitized costs.  Class 3 estimates were utilized 
because these project types are low complexity and high-volume projects.  The scope of the work is 
known at a broad level and variation in the scope of work does not drive significant changes in project 
costs.  There is no retirement or maintenance cost included in the Class 3 estimates.  For example, the 
Pole Replacements Project cost estimate was developed based on a wood pole inspection failure rate 
of 2% for a total of 330 inspection failures annually. The pole replacement cost is based on unitized 
labor and material rates. IPL estimated the number of pole types (of the 330 average annual failures) 
that would fail inspection. The estimated individual pole replacement types were then multiplied by 
the corresponding unit replacement cost. This in turn determined the annual cost of the Pole 
Replacement Project.  Annual variation in the reject rate through the 7- Year Plan is expected.  This 
variation may cause annual variances; however, the Pole Replacement Project cost should normalize 
around estimated cost of the Project. As poles fail inspection through the life of the TDSIC Plan, 
detailed engineering will be completed. The cost of these Projects will be updated during the TDSIC 
annual update as necessary or appropriate. See Appendix 8.9 for an example of a confidential Class 3 
estimate. 

4.4.3 Class 4 Estimate Development 
Class 4 estimates were developed by using unitized costs as well. The unitized costs are parametric or 
typical costs for similar scopes of work.  Class 4 estimates were used uniformly on project costs for 
Plan Years 3-7.  Estimating cost of projects in the later years of the Plan with Class 4 estimates is 
appropriate due to the uncertainty of future costs and limited scope defined.  IPL incorporated the 
results of the labor costs from the bid events for Class 2 estimates into the Class 4 estimates where 
applicable.  The results of the Class 2 estimates combined with internal subject matter expert 
judgement on unitizing costs were also incorporated into the Class 4 estimates.  There is no retirement 
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or maintenance cost included in the Class 4 estimates.  For example, to create a unitized cost to rebuild 
1-mile of 3-phase, 13.2 kV distribution line, all the components of a “typical” 1-mile segment of line 
were identified and itemized.  The labor component of the cost was determined by contracted unit 
pricing and the material cost was derived from IPL’s material management system. From this a unitized 
cost per mile was developed for a “typical” 1-mile section of overhead 13.2 kV distribution. This 1-mile 
unitized cost was applied to each mile identified in the Risk Model for replacement for years 3 through 
7.  The cost of these Projects will be updated during the TDSIC annual update as necessary or 
appropriate. See Appendix 8.10 for an example of a confidential Class 4 estimate. 

 

5 Independent Review of Project Cost Estimates 

5.1 Black and Veatch’s Independent Review of Project Cost 
Estimates  

IPL engaged B&V to conduct a review of its proposed TDSIC Plan capital cost estimates and 
estimating process, based on B&V’s knowledge and experience with similar capital cost 
estimates.  The review tested estimates for reasonableness based on B&V’s experience and the 
information and backup data received from IPL for its cost estimates. 

The specific goals of the independent cost review were: 

• To validate that the IPL cost estimating process is in accordance with AACE guidelines; 
and  

• To identify any recommendations for improvement.  

B&V’s review included IPL’s cost estimating process for all projects and an independent estimate 
verification for a representative sample set of Class 2 project cost estimates from IPL’s TDSIC 
Plan. As part of the review, B&V supported IPL with the development of a uniform method and 
template for cost estimating to meet AACE Class 2, 3 and 4 guidelines for all project cost 
estimates.  Class 3 and 4 estimate templates completed by IPL subject matter experts were 
reviewed by a B&V AACE certified estimator for reasonableness.  B&V developed independent 
project estimates for a 5% sample of Class 2 project estimates to verify reasonableness of 
estimation and completeness of project details. 

Black & Veatch’s review shows that the IPL cost estimates and cost estimating process are 
reasonable and consistent with AACE guideline classification.  The level of detail IPL used to 
estimate T&D project cost estimates in its TDSIC Plan is consistent with common practice within 
the industry.  The B&V Cost Estimate Review and Validation Report is included with the IPL TDSIC 
Plan as Appendix 8.6. 
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6 TDSIC Project Narratives 

6.1 Circuit Rebuilds 
 

Table 6.1.1 – Circuit Rebuilds Project Overview 

Project Attribute Description 

TDSIC Activity  IPL will rebuild approximately 406 miles of 3-phase, 13.2 kV overhead 
distribution lines, on 198 different circuits. 

Project Costs13 $298.7 million -- capital expenditure. 

 

6.1.1 Background  
IPL owns, operates, and maintains transmission and distribution lines located throughout its 
service territory.  The system is essential infrastructure for the safe and reliable delivery of 
electricity to IPL’s customers.  The circuit assets evaluated as part of the Circuit Rebuilds Project 
include wood poles, towers, overhead transmission conductor, overhead distribution conductors 
and underground cable.  Table 6.1.2 provides a summary of the T&D circuit asset base evaluated 
as part of the Circuit Rebuilds Project.  

Table 6.1.2 – Circuit Rebuilds Project T&D Asset Base Summary 

Asset Type Units Total 

Transmission circuit miles 685 
Sub-Transmission and Primary Distribution 
Overhead (OH) circuit miles 3,580 

Sub-Transmission and Primary Distribution 
Underground (UG) – Jacketed ONLY circuit miles 3,278 

Total circuit miles 7,542 
 

Nearly 10 years ago, IPL developed a robust asset management framework and started collecting 
asset health and consequence information for the more critical assets base (i.e., power 
transformers and breakers). This effort has proven valuable in managing risk and deploying 
capital efficiently.  As a next step, IPL contracted with BMcD to develop a Risk Model that included 

13 See Section 4.4 of TDSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year detail. 
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circuit assets.  The Risk Model normalized risk across substations and circuits while also providing 
a methodology to efficiently allocate capital across the T&D system to maximize risk reduction.14 
The Risk Model identified high risk assets and then prioritized replacement based on risk reduced 
per dollar invested.    

IPL used the Risk Model to evaluate the circuit assets at the overhead span level and the 
underground segment level. An overhead span asset includes a pole and a span of wire connected 
at the pole up to but not including the next adjacent pole.  An underground segment asset 
includes underground cable between two termination points on the underground system.  IPL 
evaluated circuits at the overhead span and underground segment level using the Risk Model to 
identify only the portion of each circuit with the highest risk.  The high-risk spans and segments 
were then aggregated at the circuit level and then prioritized for replacement based on overall 
risk level per mile.  Table 6.1.3 shows the results of the Risk Model for the circuit assets in 2026, 
if no TDSIC investment plan is implemented.  Table 6.1.4 shows the results if the IPL TDSIC Risk-
Based Scenario is implemented. The counts in each box represent the number of circuit miles in 
each risk category.  This was calculated using the weighted average likelihood of failure and 
consequence of failure per mile, normalized by circuit length.  

Table 6.1.3 – Circuit Heat Map ‘Do Nothing’ Scenario 

 

Table 6.1.4 compared to Table 6.1.3 shows the risk reduction provided by the Risk-Based 
Scenario.  With a targeted approach of 406 miles of replacement on 198 circuits, a comparison 
of the two tables shows a reduction of 1,215 circuit miles out of the high-risk reduction region. 
Table 6.1.4 does indicate future investment will be needed with nearly 2,500 miles in the LoF 3 
category.  

14 See Appendix 8.3 of IPL’s TDSIC Plan for discussion of the Risk Model developed by BMcD and of details regarding 
the various investments.  
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 Table 6.1.4 – Circuit Heat Map Post IPL TDSIC Plan 

 
 

Figure 6.1.1 shows the annual capital investment corresponding to the risk reduction shown from 
Table 6.1.3 to Table 6.1.4.  

Figure 6.1.1 – Circuit Rebuilds Improvement Capital Investment Profile 
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6.1.2 TDSIC Purposes  
The Circuit Rebuilds Project will provide resilience and hardening to the electric distribution 
system along with modernizing the system to enable distributed energy resources easier access 
to the grid.  This project will also maintain the integrity and safety of the electric distribution 
system. 

6.1.3 Description of Physical Improvements  
IPL will rebuild approximately 406 miles of overhead 3-phase 13.2 kV circuit on 198 circuits.  
These circuits will be rebuilt using a standard 477 ACSR conductor which provides 13% more 
ampacity and 66% more strength than the existing 397 AAC conductor.  Where existing circuits 
are in difficult access areas the Circuit Rebuilds design will attempt to relocate the circuit to 
accessible ROWs.  During the execution phase, engineering teams will determine if any of the 
existing assets meet the current design standard.  If they do, those assets will not be replaced as 
part of the Circuit Rebuilds Project. 

6.1.4 Benefits of Circuit Rebuilds Project  
The Circuit Rebuilds Project will provide the following benefits: 

Safety 
 
By replacing aged and deteriorated circuit assets IPL will be better positioned to maintain 
and operate a safe electrical system.  By systematically and proactively replacing these 
assets IPL avoids the consequences associated with these asset failures. This in turn 
makes the IPL electric system safer for the public and IPL employees. 
 
Improved System Hardening 
 
Rebuilding high risk overhead spans will make the electric system stronger. Existing 
overhead spans will be replaced with stronger and taller poles and will have larger and 
stronger conductors.  This means fewer broken poles and wires during weather events. 
This in turn improves reliability. 

Improved System Resiliency 

While outages will still occur during weather events, with fewer broken poles and wires 
the electric system becomes more resilient.  Restoring power is quicker with fewer broken 
poles and wires.  This in turn decreases the duration of interruptions of service, improving 
system reliability. 

Enables Distributed Energy Resources 
 
By rebuilding with larger current carrying capacity conductors, the IPL electric distribution 
system will be able to onboard more distributed energy resources with reduced impact 
to the electric system.  As more distributed energy resources are added to the electric 
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system, larger current carry capacity will be needed for bi-directional load flow on the 
distribution system. 
 
Reduces System Risk 
 
The Circuit Rebuilds Project lowers overall system risk on the IPL electric system by 
lowering the likelihood of assets failing and the associated consequence of the failures.  

6.1.5 Summary 
The Circuit Rebuilds Project will enhance system reliability, help maintain system safety along 
with enabling the modernization of the energy delivery system. The combination of these 
impacts reduces the overall system risk of the electric system.  
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6.2 Substation Assets Replacement 
 

Table 6.2.1 – Substation Assets Replacement Project Overview 

Project Attribute Description 

TDSIC Activity  IPL will replace high risk assets at 70 of IPL’s transmission and distribution 
system substations. The work includes the replacement 11 power 
transformers, 560 breakers, and 60 batteries, for a total of 631 major 
substation assets.  

Project Costs15 $248.1 million -- capital expenditure. 

 

6.2.1 Background  
IPL owns and maintains a large fleet of T&D substations located throughout its service territory. 
The substations are essential infrastructure for the safe and reliable delivery of electricity to IPL’s 
customers.   

To manage these and other assets, over the last decade IPL has been developing an asset 
management framework and program.  As part of this framework and program, IPL developed 
asset health scores to assess the condition of power transformers and breakers.  Additionally, IPL 
created consequence scores for these assets.  IPL deployed data collection technologies and built 
the IT infrastructure to collect, store, and assess this asset health and consequence information. 
IPL has leveraged the asset health data to target conditioned based maintenance.  With this asset 
management practice in place, IPL has been able to extend the expected average service lives of 
the substation asset. 

As a next step, IPL contracted with BMcD to further develop a Risk Model that included 217 power 
transformers, 1,359 breakers, and 114 batteries for a total substation asset count of 1,690. 16  

Relevant to this Project, the Risk Model identified high risk assets and then prioritized 
replacement based on risk reduced per dollar invested.   As explained below, the Substation 
Assets Replacement Project replaces the substation transformers, breakers and batteries 
identified as High Risk of failure in the BMcD modeling.   

Table 6.2.2 shows the results in 2026 of the Risk Model for the substation assets if no TDSIC 
investment plan is implemented. Table 6.2.3 shows the results of the Risk Model if the IPL TDSIC 

15 See Section 4.4 of TDSIC Plan for discussion of cost estimate development. See Appendix 8.7 for cost estimates 
and year by year project detail.  
16 See Appendix 8.3 of IPL’s TDSIC Plan for discussion of the Risk Model developed by BMcD and of details regarding 
the various investments.  
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Risked-Based Scenario is implemented. The counts in each box represent the number of assets 
with the associated likelihood and consequence of failure. Table 6.2.2 shows, 19 percent of the 
substation asset base is in the high-risk region (outlined in red) where assets have a high and very 
high likelihood of failure with a high and very high consequence of failure. 

Table 6.2.2 – Substation Heat Map in ‘Do Nothing’ Scenario17 

 

Table 6.2.3 – Substation Heat Map in IPL TDSIC Scenario18 

 

Table 6.2.3 shows the risk reduction provided by the IPL TDSIC Scenario.  Table 6.2.3 shows no 
assets in the high-risk region and only 2 low consequence assets with a high or very high 
likelihood of failure. Additionally, the table indicates continuous future investments will be 
needed.  For example, over time assets in the moderate LoF category will move into the high-risk 

17 This is a modification of Figure 1-2 from the Burns & McDonnell Report to exclude the 4 kV conversion and remote 
end breaker assets. 
18 This is a modification of Figure 5-8 from the Burns & McDonnell Report to exclude the 4 kV conversion and remote 
end breaker assets. 
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region.  IPL’s strategy to manage the risk of the 188 assets is continuous monitoring of asset 
health data and preventive maintenance. Figure 6.2.1 shows annual capital investment 
corresponding to the risk reduction show from Table 6.2.2 to Table 6.2.3.  

Figure 6.2.1 – Substation Assets Replacement Capital Investment Profile19 

 

6.2.2 TDSIC Purposes  
This Substation Assets Replacement Project meets TDSIC purposes in two ways.  The key purpose 
is to address aging substation infrastructure by targeting capital on high risk substation assets. 
By proactively replacing high risk assets IPL will improve safety and system performance.  By 
replacing the identified high-risk assets with new modern equipment, IPL will move to a more 
enabled and modern electric system. 

6.2.3 Description of Physical Improvements  
The Substation Assets Replacement Project includes replacement of 11 power transformers, 560 
breakers, and 60 batteries at 70 different substations.  Of these replacements, 477 of the 560 
breakers are metalclad medium voltage switchgear type and the remainder being open air 
breakers.  The replacements will be performed over a seven-year period.  See Appendix 8.7 for 
year by year project detail.  

 

19 Adaptation of Figure 5-7 of the Risk Model Report to exclude circuits, remote end breaker and relays, and 4 kV 
conversion. 
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6.2.4 Benefits  
This Substation Assets Replacement Project will provide various benefits as described below: 

Reduce Substation System Risk 
 
The substation assets identified for replacement by the Risk Model will improve overall 
system performance and reduce risk by making substations more safe, reliable and 
efficient while modernizing the grid.  
 
Replaced Assets Will Be Modernized 
 
Breakers - Breakers will be replaced with newer technology. The new breakers will have 
higher fault current interrupting and increased load current carrying capabilities with 
microprocessor relaying.  Breakers that are part of metal clad switchgear replacement will 
be equipped with remote racking. The new microprocessor-controlled relays provide 
advanced protective schemes capabilities, system event forensic information and 
advanced monitoring and control of the breaker. 
 
Power Transformers - New power transformers will be equipped with continuous Gas 
Analysis monitoring. This monitoring provides higher resolution on the health of the 
power transformer allowing IPL to take corrective action sooner, avoiding potentially 
damaging the transformer. 
 
Station Battery – New station batteries will have increased capacity for operating digital 
relays.  They will be equipped with improved protections schemes and have continuous, 
hydrogen monitoring.  
 
Reduced Maintenance Cycles – The new modern substation equipment has longer 
durations between maintenance cycles relative to the existing equipment.  

6.2.5 Summary 
The Substation Assets Replacement Project replaces the highest risk substation assets in IPL’s 
energy delivery system. By replacing and modernizing IPL’s assets in this category, IPL will 
enhance its ability to operate and maintain the Bulk Electric System and the distribution system 
more safely and reliably.  These substation improvements play a major role in reducing IPL’s total 
system risk.   
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6.3 XLPE Cable Replacement 
 

Table 6.3.1 – XLPE Cable Replacement Project Overview 

Project Attribute Description 

TDSIC Activity  IPL will replace or extend the life of approximately 3.6 million feet (686 
miles) of existing Cross-Linked Polyethylene (XLPE) type cable that serves 
predominately residential distribution service areas. Existing XLPE type 
cable will be tested to determine whether it is capable of being injected 
with a healing fluid to extend its life 25 years.  If the cable is not able to be 
injected it will be replaced with a longer life Ethylene Propylene Rubber 
(EPR) type cable. 

Project Costs20 $86.2 million -- capital expenditure.  

 

6.3.1 Background  
The XLPE type cable is predominately buried within utility easements, underneath streets, alleys, 
sidewalks, and backyards.  The cable has an exposed neutral conductor wound overtop a 
protective semi-conducting shield that covers the electrical insulating material.  Since its initial 
installation, the XLPE cable has been prone to premature failure due to insulation break down 
from water exposure.  As such, this cable has a poor performance record on the IPL distribution 
system.  XLPE cable failures cause customer power outages and costly emergency repairs.   

High failure rates of XLPE type cable is a utility industry issue not unique to IPL. Utility best 
practices for addressing the high failure rates of XLPE type cables can be described as a two-
tiered approach.  First, the cable is assessed to determine if it can be injected with a healing fluid 
that enables the XLPE insulation to regain its strength.  If the cable can be injected, the healing 
fluid extends the life of the cable 25 years at a much lower cost than replacing the cable.21 
Second, if after the assessment the cable is determined not to be a candidate for injection, the 
cable is replaced. 

IPL has been using this two-tiered approach to address XLPE failure rates since 2011.  From this 
experience XLPE has seen a cable injection rate of 40%, meaning that after the assessment, 40% 
of the cable is capable of being injected, avoiding the higher cost replacement alternative.  This 
acceptance rate is used to calculate the overall cost of the XLPE Cable Replacement Project.  

20 See Section 4.4 of TDSIC Plan for discussion of cost estimate development.  See Appendix 8.7 for cost estimates 
and year by year project detail. 
21 For further information on injection of cable to extend its life see http://www.novinium.com.  
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Figure 6.3.1 - High Failure Rate XLPE URD cable     Figure 6.3.2 - New EPR cable with 45-
50-year life 

                               

6.3.2 TDSIC Purposes 
The XLPE Cable Replacement Project meets TDSIC purposes by improving reliability to customers 
served from the cable targeted for injection or replacement.  The replacement cable is a modern 
cable design using EPR insulation that has a life expectancy of 45-50-years.  The EPR replacement 
cable will provide long term reliability during this period.  Fewer cable failures also means less 
time spent locating and isolating faulted sections of cable, reducing operational costs.  Fewer 
faults result in improved safety because there will be fewer excavations associated with faulted 
cable repairs, often in difficult field conditions.    

6.3.3 Description of Physical Improvements 
IPL has knowledge of the specific locations of the high failure rates on existing XLPE cable from 
its outage management system.  In the first years of the plan, high priority areas with elevated 
failure rates will be targeted.  Along with the high priority targeted approach, IPL will address 
cable injection/replacement from a system wide review of the remaining service territory to 
avoid future failures from occurring.  

For cable replacement, IPL will use horizontal directional boring methods along with hydro-vac 
trucks for pot holing.  Open excavations will be kept to a minimum.  These methods are 
recognized by Common Ground Alliance (CGA) as best practices in the utility industry. 

6.3.4 Benefits  
The following benefits are associated with this XLPE Cable Replacement Project:   

Reliability Improvement  
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By replacing or injecting 3.6 million feet of XLPE cable, IPL will experience fewer 
permanent fault conditions.  This will improve customer reliability by lowering the 
number of outages experienced.   
 
Less Unplanned Work 
 
Reducing cable faults reduces the need to dispatch qualified electrical workers and 
equipment to restore power. 
 
Safety  
 
Because there will be fewer field repairs, IPL employee and public safety risk is improved.  
 
Risk Reduction 
 
Replacement of the XLPE cable with new EPR cable lowers the risk on the distribution 
system and is part of the overall risk reduction score calculated by the Risk Model.22 

6.3.5 Summary 
IPL’s XLPE Cable Replacement Project identifies deteriorated XLPE cable on the electric 
distribution system and replaces or injects it. This Project will improve service reliability for 
customers served directly from the circuits with XLPE cable. 

  

22 See IPL’s TDSIC Plan Appendix 8.3 for Risk Model Report.  
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6.4 4 kV Conversion 
 

Table 6.4.1 – 4 kV Conversion Project Overview 

Project Attribute Description  

TDSIC Activity IPL proposes to convert its remaining 4 kV general distribution circuits23 
and associated infrastructure to 13.2 kV.  The current 4 kV system serves 
approximately 14,420 residential and small commercial customers in the 
north and northeast side of the Indianapolis downtown.  

Project Costs24 $92.0 million – capital expenditure.  

 

6.4.1 Background 
Approximately 14,420 (3%) of IPL’s residential and small commercial customers are served by 
IPL’s increasingly obsolete 4 kV distribution system.  The 4 kV system was installed during the 
1940s and 50s.  At the time, it was a reliable and cost-effective distribution primary voltage 
standard.  Portions of the service area served by the 4 kV system are experiencing a revitalization 
of residential and commercial properties. Over the last three decades, IPL has converted most of 
the 4 kV system, upgrading it to the current standard 13.2 kV primary voltage. When the 4 kV 
load is converted to 13.2 kV it is tied into a larger distribution network with many different paths 
for service restoration. The remaining 4 kV system is isolated from the broader 13.2 kV system.  
The isolation of the 4 kV system combined with condition of the substation and distribution 
equipment puts the load served from the 4 kV system at an increased risk of sustained outages.    

6.4.2 TDSIC Purposes  
The initiative aligns well with TDSIC purposes of safety, reliability and system modernization.  IPL 
will address these criteria by eliminating an increasingly obsolete portion of its distribution 
system that is challenging to maintain. Many spare parts for the 4 kV substation equipment are 
no longer available. Converting the existing 4 kV circuits to 13.2 kV operation modernizes the 
electric distribution system to standard equipment used throughout the IPL system. Also, 
converting the 4 kV system to 13.2 kV operation will provide the needed capacity required for 
the neighborhood revitalization and contribute to local and regional economic development. 

 

23 The industrial customers receiving service at 4 kV are isolated from the general distribution 4 kV system and are 
not included in the TDSIC 4 kV Conversion Project. 
24 See Section 4.4 of TDSIC Plan for discussion of cost estimate development.  See Appendix 8.7 for cost estimates 
and year by year project detail. 
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6.4.3 Description of Physical Improvements  

IPL proposes to convert its remaining 4 kV distribution circuits, which serve the north and 
northeast side of the Indianapolis downtown.  The approximate boundaries of the impacted area 
are I-65/I-70 loop on the south, Boulevard Pl. on the west, 38th St. on the north and Arlington 
Ave. on the east.  This area measures at approximately 15 square miles and is depicted in Figure 
6.4.1 below.   

Figure 6.4.1 – 4 kV Conversion Project Area (~ 15 square miles, 14,420 customers) 

 

The project work involves the following:   

• IPL will rebuild 45 4 kV distribution circuits -- representing 393.5 conductor miles.   These 
circuits will be built to today’s 13.2 kV standards. 

• Sixteen 34.5/4 kV substations will be retired.  

• IPL will construct a new 138/13.2 kV substation to provide the needed circuit capacity for 
the proposed 4 kV conversion and to provide capacity for future growth. The new 
substation required for the conversion of the 4 kV load to the 13.2 kV system is considered 
under the Deliverability – Substation Design Upgrades portion of the plan. 

6.4.4 Benefits  
Conversion of the 4 kV system has the following benefits for the IPL system and IPL customers.  
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Replacing Obsolete and Aged Equipment 

The remaining 4 kV system obsolete and is difficult to maintain. Converting the 4 kV 
system to 13.2 kV operation will bring the system up to current design standards and will 
allow for a common single voltage distribution network. 

More Efficient Distribution Voltage 

Converting the 4 kV system to 13.2 kV operation allows more load to be served in the 
area. The 13.2 kV system can deliver over three times the amount energy as the 4 kV 
system can with the same facilities in place. Also, line losses at 13.2 kV are nine times less 
than they are at 4 kV.  

Incorporates the 4 kV Isolated Load Into the 13.2 kV System 

Converting the 4 kV system to 13.2 kV operation provides access, to the existing 
customers served from the 4 kV system, to the larger 13.2 kV network that provides 
enhanced switching capabilities for outage contingencies and more interconnection 
opportunities in the future. 

Retire Sixteen 4 kV Substations 

By converting the 4 kV load IPL will be able to retire 16 old 4 kV substations and combine 
them into one new modern 13.2 kV substation.   

6.4.5 Summary 
In summary, the 4 kV Conversion Project addresses an important yet persistent pocket of aging 
infrastructure, which is experiencing increasing reliability and operational concerns as it ages and 
deteriorates.  The conversion to 13.2 kV supports economic development and provides system 
modernization benefits such as maintenance efficiency, improved safety, performance risk, and 
line loss reduction.   
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6.5 Tap Reliability Improvement Projects 
 

Table 6.5.1 – Tap Reliability Improvement Projects Overview 

Project Attribute Description 

TDSIC Activity  IPL will improve reliability on distribution overhead fused tap lines that 
underperform. System improvements on identified tap lines will be 
achieved through conversion to underground, equipment replacement, 
reconfiguration and other methods. This Project will substantially improve 
the reliability for IPL customers served by the identified tap lines. 

Project Costs25 $76.5 million -- capital expenditure.  

 

6.5.1 Background  
Utility primary distribution circuits consist of main line feeders with numerous lateral lines that 
are tapped from the main line. These tap lines often serve a small portion of customers and have 
fuses to isolate each tap line from the main feeder. The fuse disconnects the tap from the main 
line feeder and limits the customers without power to only those on the tap line when faults 
occur on the tap line.  Some overhead tap lines experience a higher number of interruptions due 
to adverse weather and interference caused by the surrounding environment such as animals, 
equipment, and trees. Customers on these taps generally experience more power outages than 
other IPL customers. These overhead taps generally serve older, established residential 
neighborhoods. Further, years of gradual fence placement, vegetation growth, and other 
development often make these overhead taps difficult to access.  Difficult access increases repair 
difficulty, potentially extending the duration of interruptions when they occur.  
 
Each tap is unique having a different mix of outage causes, configuration and physical condition.  
Reliability can be improved by identifying and assessing taps with a higher number of outages 
and implementing measures to improve the tap line performance. 

6.5.2 TDSIC Purposes  
Consistent with TDSIC requirements, this is a distribution project to improve reliability and safety.  
The primary purpose is to reduce the number of sustained outages on poor performing overhead 
fused taps.  The project improves safety by reducing the potential for interference with the 7.6 
kV overhead lines.  The project also reduces line repair and clearance costs. 

25 See Section 4.4 of TDSIC Plan for discussion of cost estimate development.  See Appendix 8.7 for cost estimates 
and year by year project detail. 
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6.5.3 Description of Physical Improvements  
Every 12 months, IPL will select a candidate list of tap lines based on the previous 36 months of 
historical performance for number of events and impact on customers. IPL will evaluate 
improvement options and generate a list projects to be worked for the following year. For TDSIC 
Plan Year 1, twenty improvement projects have been identified based on this criterion at an 
estimated cost of approximately $10.5 million. For the remaining six plan years, approximately 
$10 million has been allocated to address tap lines and the specific improvements will be made 
based on historical performance as noted above. Taps with the worst performance will naturally 
have the higher priority. Reliability improvement treatment will be applied as appropriate to all 
lines downstream from the selected tap point. 

IPL will use a variety of methods to improve reliability on these tap lines.  Some will have 
replacement of older equipment such as cross arms, self-protected transformers, surge arresters 
and insulators with new equipment. A few may be reconfigured to reduce exposure. Many 
overhead taps will be converted to underground.  

For those fused taps that are candidates for converting from overhead facilities to underground, 
IPL will find suitable routes for the cable and find appropriate transformer service locations.  

6.5.4 Benefits 
IPL’s Tap Reliability Improvement Projects targets taps prone to reoccurring outages.  Because 
this Project addresses the underlying outage causes this Project provides reliability benefit for 
the affected overhead taps.  

Safety 

Overhead taps that are converted to underground reduce the potential for the overhead 
facilities to be exposed to environmental factors, such as animals, public, and trees.  Also, 
replacing older equipment reduces the probability of failure.  

Reliability 

IPL customers on these tap lines will see a significant improvement in reliability. For 
example, consider the work plan for 2020. The twenty tap lines in the 2020 plan cause 59 
outages per year with an average duration of 8.9 hours per event. They account for 331 
outage incidents for years 2016, 2017, and 2018. On average, about 75% of the outages 
caused by these tap lines will be eliminated. 

Direct Repair and Maintenance Savings 

Overhead tap outages are expensive to repair and contribute significantly to expenses. 
On average the cost per incident is about $3,000. This generates future direct savings of 
over $331,000 per year assuming an 75% improvement. The estimated future savings for 
line clearance is $43,300 per year. 
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Customer satisfaction 

Frequent long-duration outages are a major source of dissatisfaction and complaints.   
This project will significantly improve the experience of customers that have historically 
been most impacted by these types of outages. 

 
6.5.5 Summary 
In summary, IPL’s Tap Reliability Improvement Projects satisfies TDSIC requirements. It improves 
safety and reliability. It offers substantial reliability value to customers and will reduce upward 
pressure on operating costs which would otherwise be expected to increase as facility failures 
increase. 
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6.6 Meter Replacement 
 

Table 6.6.1 – Meter Replacement Project Overview 

Project Attribute Description 

TDSIC Activity  IPL will replace approximately 350,000 residential and small commercial 
single and three phase electric meters over a five-year period beginning in 
2020.  The planned deployment rate is approximately 5,833 per month.  

Project Costs26 $55.9 million -- capital expenditure. 

 

6.6.1  Background  
In 1997, IPL began moving toward an Automatic Metering Reading (AMR) system.  This 
represents a first generation of meter automation but today it is a legacy system.  IPL 
implemented the AMR technology by retrofitting its existing electro-mechanical meters with an 
AMR communication module.  The AMR module counts meter dial rotations and then 
communicates this information to collectors in a one-way communications mode.  The AMR 
communications module was installed with an expected average service life of 20 years.  As a 
practical matter, this means that some meters will fail before 20 years while others will continue 
operation to or beyond the 20-year mark.   

In 2013, IPL began to upgrade the AMR network to accommodate Advanced Metering 
Infrastructure (AMI) meters.  The AMI meter is much different than the AMR meter, as the 
communications is integral to the meter (versus the AMR retrofit approach), and it comes 
equipped with a connect/disconnect switch and other advanced metering functions (like voltage 
measurement).  The AMI migration effort began with an update to the communication system to 
enable it to read both types of meters.  This prudent investment laid the foundation for 
transitioning to the next generation of automated meter technology as the AMR technology 
reached the end of its useful life.   

By 2013, IPL was experiencing an increase in AMR communication module failures.  With an 
updated meter communications network in place, IPL started swapping failing AMR-equipped 
meters with an AMI meter.  IPL’s recent practice has been to change the meter when it failed and 
when the site was visited for another purpose, such as a “last read” trip meter read when a 
residence was being transferred to a new owner.  Because these meter swaps are reactive in 
nature and the timing or location of their occurrence cannot be predicted, the AMI meters are 

26 See Section 4.4 of TDSIC Plan for discussion of cost estimate development.  See Appendix 8.7 for cost estimates 
and year by year project detail.  
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scattered throughout the IPL service territory.  As of December 31, 2018, 144,000 of IPL’s original 
AMR meters are now AMI-equipped.   

Since 2013, the average annual AMR-equipped failure rates have doubled from less than 1% in 
2013 to over 2% in 2018.  The increasing failure rate reflects the AMR modules reaching or 
exceeding the expected average 20-year service life.  To put perspective around meter failures, 
during the last two weeks of October 2018, IPL detected 360 AMR-equipped meters failed to 
communicate with the network and thus required a replacement on an expedited basis.  An 
emergent increase in the work load like this presents challenges and inefficiencies.   

As the AMR population ages and the number of meters exceeding the 20-year expected service 
life grows, IPL reasonably expects the AMR failure rate will increase beyond 2018’s 2% level.  The 
increasing failure rate poses a risk to the operation of the distribution system and the customer 
experience.  Addressing this increasing risk in a proactive manner is more efficient than 
addressing it through reactive, unplanned trips.  The proactive replacement of the remaining 
AMR meters as part of the TDSIC Plan mitigates the risk of AMR failures and allows the 
operational and other benefits of AMI technology to be secured in a timely manner. 

6.6.2  TDSIC Purposes  
This Meter Replacement Project meets TDSIC purposes in several ways.  By proactively 
completing the migration to advanced metering, IPL will modernize its electricity delivery system 
and provide operational and other customer benefits while avoiding the negative effects of the 
increasing AMR-equipped meter failures.   

The Meter Replacement Project will improve safety.  With AMI meters, IPL is able to more safely 
connect, disconnect and reconnect customers (without, for example, entering customer back 
yards).  Field trips – and related vehicular travel – will be reduced significantly.  Theft and tamper 
circumstances (involving theft of power, usually in unsafe ways) can be more quickly detected 
and resolved.   

The completion of the AMI migration will improve the IPL distribution system operation and 
reliability.  For example, meter-provided equipment loading diagnostics will allow IPL to 
proactively detect potential equipment malfunctions, such as transformer overloads.  AMI will 
also improve IPL’s outage response capabilities in response to isolated incidents, (also known as 
“blue sky” “single lights out” conditions) as well as during major storm outage conditions. 

6.6.3  Description of Physical Improvements  
IPL will procure, test, program and install approximately 350,000 advanced, two-way 
communicating single phase and three phase meters from a leading meter manufacturer.  These 
meters will be deployed to IPL’s residential and small commercial customers using existing 
processes already in place.   
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6.6.4  Benefits 
IPL made the prudent decision to enable its network to read AMI meters for the purposes of 
migrating from AMR to AMI, which provides the next generation of automation benefits as 
described below:  

Engineering and Distribution System Operational Benefits 
 
AMI improves the utility with new monitoring and diagnostic tools, which help the IPL 
distribution engineers manage the grid more effectively.  For example, the AMI meters 
provide the means to monitor the health of electric power distribution network 
equipment (such as transformers, capacitor banks, electrical connections, voltage 
conditions, power harmonics).    
 
AMI, for example, can help IPL verify meter wiring configurations, can help predict 
distribution transformer loading (and potential for overloading and therefore the risk of 
damage), and can monitor voltage sags and swells with changing circuit conditions.  This 
type of information helps the distribution engineer address circuit problems proactively 
and leads to improvements to the customer’s power quality and reliability.   
 
Finally, deployment of the AMI meters will facilitate the interconnection with customer 
sited Distributed Energy Resources (“DER”) such as electrical vehicles, solar and wind.     
 
Distribution Outages Benefits  
 
AMI meters also provide significant benefits to outage management functions.  The 
meters’ ‘last gasp’ notices (upon loss of power) and restoration signals (when power is 
restored) provide valuable information to IPL’s Outage Management System (“OMS”).  
This improves IPL’s ability to understand the extent of outages and manage the 
restoration work during major outage events.  The signals integrated into the IPL OMS 
improves service reliability, and greater levels of customer satisfaction.     
 
Avoidance of AMR-related Meter Failure Costs and Risks  
 
As stated above, by proactively replacing the AMR-equipped meters, IPL mitigates the 
increasing risk of AMR meter failure.  Furthermore, as the level of failures grows, the 
complexities of managing the work also increases, particularly when the emergent work 
must be addressed within a compressed timeframe.  There are cascading impacts as the 
level of urgent repair work grows and other routine work is deferred to allow the 
emergent work to be addressed.   
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Reduced Field Trips for AMR Meter Maintenance  
 
IPL experiences a certain volume of field trips to AMR-equipped meters due to age-related 
failure and poor performance.  The AMI system performs to a higher level of performance 
across the communications network and as part of the meter itself.  Therefore, the 
number of meter maintenance field trips is expected to decline with fully implemented 
AMI.  This cost will be reduced with AMI because this system is known generally to achieve 
a higher degree of monthly and daily read reliability and this is IPL’s experience to date 
with its AMI system.   
 
Reduced Field Trips for Disconnect and Reconnect Purposes  
 
The AMI meter is equipped with an internal switch that can be activated and controlled 
over the communications system.  Therefore, IPL’s expansion of AMI meters will increase 
the automation of the distribution system and can reduce field meter service-related trips 
involving the disconnection and reconnection of meters.  These may include trips when a 
customer is moving into or out of a residence.  IPL also makes trips to the customer 
location to disconnect service for nonpayment and related reconnection of service once 
payment is made.  The AMI automation can improve the efficiency of this process and 
lead to reductions in operating costs.  The automated switch allows the field 
representative to perform the work more safely and quickly, thus making the trip more 
efficient.  A reduction in the nature and number of site trips is expected to reduce the 
ongoing cost of this work.  While IPL will continue to comply with IURC regulations 
regarding the disconnection to service, based on current field trip activity levels, IPL 
estimates that it will be able to re-assign six Metering Division field technicians to other 
responsibilities once AMI is fully installed.  

It should be noted as well that these reductions in field trips reduce Metering Division 
costs for support equipment, vehicles, fuel, uniforms and other supplies.  Also, of 
relevance is the improvement in safety to the customers and IPL’s field workers who are 
no longer required to enter backyards and other locations to secure a last billing read or 
physically disconnect the meter.   

Customer Care Benefits  
 
AMI provides numerous benefits in the support of many customer care functions.  AMI 
meter data is more granular than what is provided across the AMR meter network.  With 
AMI, meter reads are available at daily, hourly, and sub-hourly levels of detail.  This 
granular consumption information can help IPL’s customer care agents assist customers 
more effectively when they inquire about their electricity use patterns and bills.  This in 
turn should support ongoing customer satisfaction with their service.   
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The improved and more granular meter data also provides the foundation for customers 
to have better information about their energy use patterns and energy efficiency efforts. 
The two-way communications capability of the AMI meter system means that the IPL can 
automate the service reconnection process and thus allow timely (~ < 1 minute) 
reconnection of service following notice of bill payment.  This can reduce the need for the 
customer to call the customer care center to inquire as to when service will be restored 
and thus reduce customer inconvenience (as the customer is provided with a fast 
fulfillment and restoration of the service upon payment).   
 
Because IPL can remotely ‘ping’ the AMI meter, customer care representatives can often 
help a customer determine the power status of the meter.  Customers sometimes call IPL 
inquiring about the loss of power in their homes, and this information can help 
troubleshoot whether the loss of power is on the customer-side (where the customer is 
responsible for arranging an electrician to troubleshoot the issue) or utility-side of the 
meter (where IPL is responsible for resolving the issue).  This allows the customer to be 
informed of the nature of the service issue and avoids the cost of and time associated 
with an unnecessary field trip if the loss of power is on the customer side of the meter.   

 
The completion of the AMI system will provide the foundation for new customer benefits which 
facilitate the provision of electricity to new and emerging technologies. The benefits of AMI 
justify the Meter Replacement Project when considering the full extent of AMI technology and 
the avoidance of AMR meter failure risks (as the AMR population ages, failure rates increase).    
Accelerating deployment of AMI in accordance with the Meter Replacement Project allows 
overall AMI benefits to be achieved sooner than the existing normal replacement plan.  Further 
benefits are quantified in the below table. 

 
Table 6.6.2 – AMI Meter Acceleration Benefits 

AMI Meter Deployment 
Estimated Benefits Achieved Sooner with an Accelerated Plan 

Description Benefits 
Accelerated Reduction in Metering Personnel   $               3,394,417  
Savings Associated with Programmatic Replacement 
(Contractor dedicated to pro-active replacement)   $             11,550,000  

Cost Reduction in Visits for Reconnects  $               2,662,200  
    
Net Benefits of Accelerated Plan  $             17,606,617  
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6.6.5  Summary 
In summary, IPL’s Meter Replacement Project mitigates the risk of a reasonably expected 
increase in urgent meter replacements due to failed or failing AMR meters.  The Meter 
Replacement Project enables the delivery of system operational and engineering benefits as well 
as customer care benefits made possible through the operation of an advanced metering 
network.   
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6.7 CBD Secondary Network Upgrades 
 

Table 6.7.1 – CBD Secondary Network Upgrades Project Overview 
 

 

6.7.1 Background  
The IPL underground secondary network is a complex system of transformers, network 
protectors and control equipment.  This complex system is interconnected by primary, secondary 
and communication cables which are routed through underground duct lines, manholes and 
vaults.  The secondary network is contained within a “Mile Square” area and is geographically 
located between North, South, East and West Streets in the Central Business District (CBD).  There 
are approximately 625 miles of duct lines, 1,214 manholes and 140 network vaults in the 
secondary network area.   

The environment in which the IPL underground secondary network operates consists of multiple 
underground utilities, city infrastructure and confined spaces making maintenance and 
construction difficult.  The challenges in operating and maintaining a secondary network are: 

1.) known utility conflicts – coordination between IPL facilities with other utility facilities. 

2.) unknown utility conflicts - uncertainty of where other utility and obstructions are located. 

3.) limited public right-of-way – limited real estate with multiple utilities and other services.   

27 See Section 4.4 of TDSIC Plan for discussion of cost estimate development.  See Appendix 8.8 for cost estimates 
and year by year project detail.  

Project Attribute Description 

TDSIC Activity  IPL will relocate targeted manhole and duct bank facilities, replace 15 kV 
feeder cables, 208 V network protectors and network transformers and 
install vault monitoring technology.  IPL also plans to enhance the network 
System Controls and Data Acquisition (“SCADA”) system and expand 
Distributed Temperature Sensing (“DTS”) technology and add Distributed 
Acoustic Sensing (“DAS”) technology to assist in monitoring and responding 
to potential network events. The combination of upgrades, rebuilds and 
replacement of equipment will improve safety, reduce the likelihood of 
network events and enhance operations.   

Project Costs27 $39.0 million -- capital expenditure. 
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4.) coordination of work with planned city events – avoiding disruption for high profile events 

5.) coordination of work in a vibrant city center – reducing impact on pedestrians, traffic and 
normal activities. 

6.) aged infrastructure and equipment. 

6.7.2 TDSIC Purposes  
This CBD Secondary Network Upgrades Project meets TDSIC purposes in several ways.  By 
replacing aged assets and relocating targeted assets away from existing heat sources within the 
secondary network, IPL will improve public and employee safety, reduce the likelihood of system 
events, and modernize a critical utility system in the heart of the city and thus support economic 
development.  

6.7.3 Description of Physical Improvements 
Targeted improvements in the CBD Secondary Network Upgrades Project are: 

• Relocate and/or rebuild manhole and duct lines  
• Replace 15 kV feeder cables  
• Replace 208 V network protectors  
• Replace network transformers  
• Expand DTS technology 
• Add DAS technology 
• Enhance and expand Network SCADA capabilities  

 
Implementation of proposed improvement plans, and system modernization is expected to 
better predict asset replacements before failure occurs, therefore reducing frequency of facility 
failures.  The construction will occur over seven years with different components of the plan 
being spread systematically over the plan years to ensure workability and constructability in the 
CBD.   

Relocate and/or rebuild manhole and duct lines 

The Plan includes the relocating and/or rebuilding of (45) manholes and approximately 3,791 feet 
of duct line.  Duct lines and manholes deteriorate over time due to water runoff from buildings 
and sidewalks.  These conditions are not unique to IPL’s secondary network system.  Replacing 
duct lines and manholes is challenging.  Digging beneath downtown streets may uncover 
obstacles that are difficult to remove or require an alternate route to be taken.  Certain existing 
infrastructure locations are exposed to risk if left in place (e.g., elevated thermal conditions).  
Rebuilding or replacing manholes that are small (barrel brick design) will provide more working 
space for employees who enter them. Manholes targeted for replacement are cramped, have 
dirt floors with little or no room to work.  Newer manhole designs will allow for worker 
movement and better organization of equipment for ease of access, worker safety and efficiency.  
Larger manholes also provide space for air circulation to help reduce exposure to combustible 

Indianapolis Power & Light Company 
TDSIC Plan Filing 
IPL Attachment BJB-2 (Public) 
Page 53 of 88Indianapolis Power & Light Company 

Cause No. 45264 TDSIC 1 
Exhibit A 
Page 53 of 237



gasses. Also, through the strategic replacement and relocation of aged facilities away from 
underground heat sources there will be less likelihood of cable damage due to the damaging 
effects of heat.  High heat conditions can rapidly deteriorate cable and infrastructure which can 
lead to a cable failure or breakdown of infrastructure.   

Figure 6.7.1 - Two-Year-Old Cable Damaged by External Heat Source 

 

Replace 15 kV cable 

The Plan includes the replacement of approximately 48,609 feet of 15 kV primary feeder cable.  
Replacing poor performing 15 kV cable will reduce primary cable failure.  Like many utilities, IPL 
installed XLPE cable on many of its primary feeders.  The material used in the manufacturing of 
XLPE begins to breakdown prematurely, creating hair-line cracks in the insulation.  This effect 
known as “treeing” allows water and containments into the cable which eventually leads to 
failure.  As this type of cable fails in the IPL secondary network it is replaced with Okonite 
Okoclear and General Cable PowerNet cables.  Proactively replacing the remaining XLPE cable in 
the secondary network will remove a known poor performing asset from the system. Also, 
improved public safety will be gained through the installation of low smoke low combustion 
primary and secondary cable. IPL will replace targeted primary and secondary cables with 
Okonite Okoclear (primary) and General Cable PowerNet (secondary) to help reduce exposure to 
combustible gasses.   

 Replace 208 V network protectors and targeted transformers 

IPL will replace twenty-nine 208 V network protectors and thirty-two network transformers.  
Existing transformers and 208 V network protectors have been in operation for decades and sit 
in an underground environment.  Even with routine maintenance programs some conditions and 
stresses are not easily detectable.  Mechanical equipment operates, wears down over time and 
becomes less reliable.  IPL replaced and upgraded 480 V network protectors to provide a safer 
work environment for employees.  Replacing targeted transformers and 208 V network 
protectors will upgrade this part of the network system providing improved safety to employees. 
The new 208 V network protectors will be equipped with an Arc Flash Reduction Maintenance 
System (ARMS) and a “Stacklight” to indicate the breaker status and ARMS activation.  These 
features will aide in reducing exposure to arc flash potential when working on a network 
protector.   
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Modernization of CBD Secondary Network 

Modernization of the CBD will include expanding DTS by three fiber routes (approximately 10,000 
feet of fiber per route) and adding four routes of DAS technology (approximately 32,000 feet of 
fiber per route).  The innovative technologies helping IPL to modernize the secondary network 
system are the DTS and DAS systems.  These technologies enable IPL to monitor conditions in 
real-time, pin-point problems and dispatch crews or contact other utilities to evaluate the 
situation.  With fewer secondary network events there will be less overtime expense, fewer cable 
repairs that become weak points on a circuit and less stress on network equipment from high 
fault currents.  The addition of the DTS routes will cover 100% of the infrastructure which 
currently cohabitates with heat sources.      

DTS 

DTS can alarm and locate high heat conditions using fiber optic technology to sense 
temperature changes (e.g., steam leaks, cable arcing) in duct lines and manholes.  Being 
alerted of these abnormal conditions allows IPL to respond and act to limit or prevent 
damage to network facilities.  Traditional cable fault locating can damage cable as a high 
DC voltage is applied across the cable to produce a high current and generate a loud 
“Thump” sound to be detected by field crews.  Using DTS and DAS technology (discussed 
below) can help identify trouble areas and limit the need to thump cable. 

DAS 

DAS technology also uses fiber optics to listen and pinpoint sound.  With the installation 
of DAS technology, this system will monitor audible disturbances that occur when 15 kV 
cables fail and locate the audible disturbance on a mapping system.  The current method 
of locating cable failures can often take several hours and can degrade cable depending 
how long the failure locating process takes.  In 2018, a proof of concept installation of the 
DAS system was successful and determined to have merit.   

Enhance CBD Secondary Network System – SCADA System 

The IPL plan includes installing (57) VaultGards, (114) water detection devices and (14) RTUs.  As 
part of the vault monitoring technology plan IPL will enhance and expand CBD secondary network 
SCADA capabilities by adding Remote Terminal Units (RTUs), VaultGards (communication 
platform) and water level detection.  Currently one VaultGard may serve as a communication 
platform for multiple network vaults making it difficult to trouble-shoot problems and less 
reliable as the connection between vaults is with twisted copper-pair wires.  Adding VaultGards 
to each vault with fiber optic cable between vaults will reduce connection problems and increase 
the scan rate across the system allowing data to be transmitted faster.  The network SCADA 
system will also incorporate water level detectors in each vault bay.  This vault monitoring 
technology will provide notification to IPL operators that critical water levels are approaching; an 
alert system which does not exist today. 
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6.7.4 Benefits  
The CBD Secondary Network Upgrades Project has many benefits for the IPL system and IPL’s 
customers. 

Safer and Better Organized Manholes 

Considering the network infrastructure, some manholes are very small, barrel brick 
design, and limit accessibility due to the manhole size.  Rebuilding these manholes will 
not only increase the size but will also allow for the installation of modular splices and 
racking systems that will improve the efficiency and safety of work being performed in 
the manhole.   

Replacing Aging Infrastructure 

Enhancements and upgrades to secondary network material and equipment will reduce 
the average age of system components within the secondary network system.  This will 
help to make the overall secondary network system more robust and resilient to system 
conditions and continue to provide uninterrupted data during network events.   

Performing at Expected Levels of a Major US City 

Continued reliability in the secondary network will build value with businesses and 
confidence with customers and key stakeholders such as the Indiana Utility Regulatory 
Commission (IURC), Indianapolis Convention and Visitors Bureau (VisitIndy), City 
Government and the Capital Improvements Board of Marion County (CIB). 

Modernizing Critical City Utility Infrastructure 

IPL is applying advanced technologies to the CBD secondary network for increased 
intelligence of the health of the system, improved operational capabilities and better 
monitoring and control. The secondary network serves the central business district that 
drives the economy of Central Indiana. Indianapolis hosts multiple major sporting events 
and conventions for millions of visitors annually. Modernizing the CBD secondary network 
system will allow Indianapolis to continue to drive the growth of central Indiana. 

6.7.5 Summary 
Investing in a plan to modernize, upgrade, rebuild and replace facilities in and supporting the 
secondary network system will improve safety, reduce network events and enhance operations 
of the CBD secondary network. This project will allow IPL to better manage, operate and maintain 
the critical infrastructure that provides electricity to and supports economic development in the 
City of Indianapolis area.  
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6.8 Static Wire Performance Improvement 
 

Table 6.8.1 – Static Wire Performance Improvement Project Overview 

Project Attribute Description 

TDSIC Activity  This Project will replace approximately 84.3 miles of static wire on IPL’s 138 
kV transmission system with standard Optical Ground Wire (OPGW).  

Project Costs28 $62.1 million -- capital expenditure. 

 

6.8.1 Background  
Most overhead transmission lines are designed with a grounded wire at the top of the supporting 
structures above the phase conductors.  This wire, commonly referred to as the “static wire” or 
“shield wire”, is designed to protect the phase conductors from direct lightning strikes by 
directing the lightning induced current safely to ground.  Further, the static wire serves as the 
return current pathway for fault current during system fault events.  

Figure 6.8.1 illustrates the typical single pole transmission line and the location of where the 
static wire is on the transmission line. 

 

 

 

 

 

 

 

 

 

28 See Section 4.4 of TDSIC Plan for discussion of cost estimate development.  See Appendix 8.7 for cost estimates 
and year by year project detail.  
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Figure 6.8.1 – Static Wire Location 

 

This Project will replace, 68 miles of a specific type of static wire, 3#8 Alumoweld, that was 
installed on approximately twenty different 138 kV circuits constructed on single-wood poles 
when they were initially built.  This static wire is deteriorated and is performing poorly.  When 
the existing 3#8 Alumoweld static wire fails it falls into the energized transmission and or 
distribution circuits causing outages.  The replacement for this static wire is IPL’s current standard 
OPGW meeting specified outside diameter, strength and fault current capabilities.  Since the 
early 1990s, OPGW has become an economical option for replacing transmission line static wire.  
The OPGW includes a core of glass optical fibers that provide a telecommunications path 
between the substations at each end of the transmission line while providing lightning protection 
for the circuit. 

An additional 16.3 miles of existing static wire on the 138-kV system will be replaced with OPGW 
for improved relay protection.  Upgrading the static wire on these lines ensures that the 
protection equipment on both ends of a transmission line are optimized for efficient, fast, and 
safe operations.  Faults that are cleared faster from transmission lines reducing equipment 
damage and increases the system reliability and performance seen by our customers. IPL looks 
at the protection of a transmission line as a system which includes all equipment at both ends of 
the line.   
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6.8.2 TDSIC Purposes  
This Static Wire Performance Improvement Project meets TDSIC purposes in several ways.  This 
project will improve safety by reducing static wire failures on the IPL system thereby reducing 
exposing the public to fewer downed wires.  The proposed use of OPGW modernizes IPL’s 
electricity delivery system and provides operational and other benefits, such as minimizing the 
effect of momentary voltage dips (from static wire failures) and improving protective relay and 
system control and data acquisition (SCADA) communication. The improved relay protection 
decreases the duration of system faults and this in turn reduces the damaging effect on 
transmission system components. 

6.8.3 Description of Physical Improvements  
IPL will design and construct approximately 84.3 miles of static wire replacement on the 138 kV 
circuits identified below Table 6.8.2.   
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Table 6.8.2 – Work Plan for Static Wire Performance Improvement Project 
 

Year Miles Circuit Circuit Name 
2020 1.73 132-44 Crestview - Northeast 
2020 5.27 132-84 Mooresville - Camby 
2020 3.75 132-24 MV Tap Switch - Mooresville 
2021 3.15 132-35 Pike - Crawfordsville Rd 
2021 2.77 132-05 Stout - Glenns Valley 
2021 7.79 132-59 Southwest - Sanitation Southport 
2021 1.08 132-70 Allison #4 - West 
2021 1.21 132-61 Center - Lilly South 
2021 1.39 2451-1 Center - Lilly Corp 
2022 3.63 132-36 Edison - Brookwood 
2022 3.11 132-41 Westlane - Georgetown 
2022 4.23 132-28 Prospect - Ford 
2023 3.39 132-46 Sunnyside - Geist 
2023 1.60 132-51 German Church - Cumberland 
2023 7.68 132-43 Guion - Crestview 
2024 3.75 132-57 North - River Road 
2024 3.05 132-55 Castleton - River Road 
2024 5.45 132-52 Cumberland - Ford 
2024 0.50 132-50 German Church - Sunnyside 
2025 3.05 132-38 Brookwood - Lawrence 
2025 2.91 132-49 East - Tobey 
2025 2.89 132-68 Tobey - German Church 
2025 2.76 132-32 Mill Street - Edison 
2026 3.74 132-54 Castleton - Geist 
2026 4.36 132-64 Rockville - Allison #4 

 

As reflected in Table 6.8.2, IPL plans to implement this Static Wire Performance Improvement 
Project evenly over the seven-year TDSIC Plan period based on system protection priorities and 
will coordinate work on transmission lines with other substation work.  IPL will seek to conduct 
this work in a way that minimizes transmission equipment outage potential.     

6.8.4 Benefits 
The Static Wire Performance Improvement Project has many benefits for the IPL system and IPL’s 
customers. 
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Improved Bulk Electric System Performance 
 
Replacing these static wires will improve system-wide performance during fault events by 
minimizing the number of 138 kV forced outages due to broken shield wire.  This will avoid 
costs associated with emergency repair or replacement of failed static wire.   

 
Safety 
 
Reducing the number of failures has the added benefit of improving employee and public 
safety.  Less static wires that fall in public areas of access minimize the likelihood of 
inadvertent public contact.  Additionally, IPL crews will not have to respond to 
emergencies to repair downed static wires. 

System Resiliency 
 
This Project will add resiliency to the IPL BES by eliminating fault incidents and keeping 
transmission lines in service during adverse weather conditions. 

 
Enhanced Relay Protection and System Control 
 
Replacing the underperforming static wire with a suitable OPGW conductor provides the 
ancillary benefit of multiple, additional communication pathways for operating the 
system and improving relay protection and SCADA system performance.  It also provides 
greater communications redundancy to accommodate various planned or unplanned 
outages. 

Customer Benefits 
 
The completion of this Project will improve the IPL transmission system operation and 
reliability.  Customer operations and equipment, such as motors, can shut down because 
of voltage dips on the Bulk Electric System (“BES”).  This can be a significant cost for large 
Commercial and Industrial (“C&I”) customers.  This Project will help reduce the likelihood 
of customer impacts from faults by removing faults from the system faster. 
 

6.8.5 Summary 
IPL’s Static Wire Performance Improvement Project will reduce system disturbances providing 
better customer power quality and will improve the operational performance of IPL’s 
transmission system. 
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6.9 Remote End – Breaker Relay/Upgrades 
 

Table 6.9.1 – Remote End – Breaker Relay/Upgrades Project Overview 

Project Attribute Description 

TDSIC Activity  This Project consists of replacing circuit breakers and/or electromechanical 
relays on the remote end of transmission lines opposite a circuit breaker 
identified for replacement by the Risk Model and included in the TDSIC Plan 
Substation Assets Replacement Project. 

Project Costs29 $28.0 million -- capital expenditure. 

 

6.9.1 Background  
The Remote End - Breaker Relay/Upgrades Project complements the breaker upgrades identified 
for replacement in the Risk Model and included in the TDSIC Plan Substation Assets Replacement 
Project. The Risk Model identified high risk transmission and sub-transmission (34.5 kV) line 
circuit breakers for replacement. The replacement of breakers includes the breaker equipment 
and, if needed, the protective relays associated with the breaker. Once these upgrades are 
completed the new breaker has enhanced capabilities above existing breakers that have not been 
upgraded.  Representative pictures of the equipment targeted for replacement are set forth in 
Figures 6.3.1 and 6.3.2 below. 

  

29 See Section 4.4 of TDSIC Plan for discussion of cost estimate development.  See Appendix 8.7 for cost estimates 
and year by year project detail.  
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Figure 6.9.1 – Oil Circuit Breaker Targeted for Replacement 

 

 

Figure 6.9.2 – Electromechanical Relays Targeted for Replacement 

 

 

To obtain the full benefits of the modernization associated with breaker replacements identified 
by the Risk Model, the breakers and relays at the remote ends of the transmission line needed 
to be investigated for deficiencies. IPL reviewed the list of breakers chosen by the Risk Model and 
evaluated the breakers and relays at the remote ends of those transmission lines.  The review 
found that the breakers chosen for replacement, in some cases, left the remote end with 
equipment that would not allow the full capabilities of the modern equipment to be utilized.  By 
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upgrading both ends of the transmission line with modern breaker and relay technology, we can 
improve the functionality of the total line protection system.   

By ensuring that the protection equipment on both ends of a transmission line are optimized for 
efficient, fast, and safe operations, IPL can improve the fault clearing capabilities of its 
transmission equipment.  Faults that are cleared faster from transmission lines reduce equipment 
damage and increase the system reliability and performance seen by our customers. IPL looks at 
the protection of a transmission line as a system which includes all equipment at both ends of 
the line. It is IPL’s standard practice to upgrade line protection equipment at both ends of a 
transmission line simultaneously.   

6.9.2 TDSIC Purposes  
This Remote End – Breaker Relay/Upgrades Project meets TDSIC purposes in several ways.  
Replacing older circuit breaker technology and electromechanical relays with newer circuit 
breaker technology and microprocessor relays helps modernize IPL’s electricity delivery system 
and provides operational performance improvements. This enhanced operational performance 
results in more efficient operations with fewer maintenance cycles. The completion of this 
Project will improve the operation and reliability of the IPL transmission system.   

6.9.3 Description of Physical Improvements  
At each substation location listed below a circuit breaker, relay or both circuit breaker and relay 
will be upgraded. 

Table 6.9.2 – Locations and Types of Upgrades 

Year TDSIC Project Type 
2020 CASTLETON-132-54 BKR Relay 
2020 CASTLETON-132-55 BKR Relay 
2020 MILL STREET-132-65 LINE BKR. Relay 
2020 SUNNYSIDE-132-46 BKR Relay 
2020 SANITATION BLMT-138 BUSTIE OCB Breaker 
2020 ROCKVILLE-132-64 BKR Breaker 
2020 GLENS VALLEY-BUS TIE BKR Breaker 
2021 LILLY-SOUTH-132-61 BKR Relay 
2021 LILLY CORP-2451-1 BKR Relay 
2021 ENGLISH AVE-2471-1 BREAKER Relay 
2021 STOUT SOUTH YARD Relay 
2021 I.C.E.-BUS TIE BREAKER Relay 
2021 CRESTVIEW-138KV BUS TIE BKR Breaker & Relay 
2021 WEST-132-70W BKR Relay 
2021 WEST-132-63 BKR Relay 
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2022 GLENS VALLEY-BUS TIE BKR Relay 
2022 IU CAMPUS N-3331-1 BKR Relay 
2022 LAWRENCE-132-48 BREAKER Breaker 
2022 STOUT N-132-14 WEST OCB Breaker 
2022 STOUT N-132-14 EAST OCB Breaker & Relay 
2022 MILL STREET-132-65 LINE BKR. Breaker 
2022 STOUT N-138-99 EAST OCB Breaker & Relay 
2022 STOUT N-138-99 WEST OCB Breaker 
2023 METHODIST HOSPITAL-3131-1 BKR Relay 
2023 ALLISON #3-451-1 BREAKER Breaker 
2023 SUNNYSIDE-132-46 BKR Breaker 
2024 NORTH-132-71-86 TIE BKR (7) Relay 
2024 CRESTVIEW-138KV BUS TIE BKR Relay 
2024 SANITATION BLMT-138 BUSTIE OCB Relay 
2024 CASTLETON-132-66 BKR Relay 
2024 LAWRENCE-132-45 BREAKER Relay 
2024 ST GT YD-132-02 BKR Relay 
2024 IU CAMPUS N-437-1 BKR Relay 
2024 PERRY K-34.5KV 2839-1 BKR Relay 
2024 IU CAMPUS W-391-1 BKR Relay 
2024 BROOKWOOD-1571-5 BKR Breaker & Relay 
2024 BROOKWOOD-132-36 BKR Breaker 
2024 NORTHWEST-132-04 BKR Breaker & Relay 
2024 NORTHWEST-132-39 BKR Breaker & Relay 
2025 CRAWFORDSVILLE RD.-132-35 BKR Relay 
2025 WILLIAMS ST-132-75 BREAKER Relay 
2025 LILLY CORP-4151-3 BKR Relay 
2025 NAVAL AVIONICS-1771-1 Breaker & Relay 
2025 MAYWOOD-132-13 BREAKER Breaker 
2025 MAYWOOD-132-11 BREAKER Breaker 
2026 SOUTHEAST-132-72 BKR Relay 
2026 SOUTHEAST-132-18 BKR Relay 
2026 PROSPECT-1751-1 BREAKER Breaker 
2026 IU CAMPUS N-491-3 BKR Relay 
2026 IU CAMPUS W-431-3 BKR Relay 
2026 EAST-132-07 W BKR Breaker 
2026 WEST-132-70W BKR Breaker 
2026 WEST-132-06 BKR Breaker & Relay 
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2026 WEST-132-63 BKR Breaker 
2026 EAST-132-07 E BKR Breaker & Relay 

 

Figure 6.9.3 – Before (left) and After (right) View of Circuit Breaker and Relay Upgrade 

           

 

6.9.4 Benefits 
The Remote End – Breaker Relay/Upgrades Project provides benefits for the IPL system Bulk 
Electric System in the following ways:  

Improved Fault Clearing Times 

The transmission line protective equipment forms a critical protective system.  To 
optimize performance of the system, protection equipment on all ends of a transmission 
line need to have the same capabilities. With modern breaker and relay protection 
equipment, faults are removed from the electric system faster than with existing 
technology. This means that the damaging effects of fault currents flowing through the 
system are reduced, in turn extending the life of utility assets.   
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Further System Risk Reduction 

While the primary goal of upgrading circuit breakers and relays is to improve the 
performance of the transmission protective system, when we replace additional 
equipment we are further reducing risk.  By executing these projects in a coordinated 
manner at both ends of a transmission line simultaneously, IPL can efficiently upgrade 
each line section, while reducing the number of lines being taken out of service. This has 
value to our customers since all equipment outages pose a risk of degraded service. 

Higher Fault Current Interrupting Capabilities 

Additional DER on the IPL system increase available fault currents.  Solar, wind, battery 
storage, and synchronous machines all contribute additional fault current.  The breaker 
and relay upgrades help limit any issue IPL has with accommodating these new sources 
today and the expected increase in DER in the future. 

Customer Benefits 
 
The completion of this Project will improve the IPL transmission system operation and 
reliability.  Customer operations and equipment, such as motors, can shut down because 
of voltage dips on the Bulk Electric System.  This can be a significant cost for large C&I 
customers. This Project will help reduce the likelihood of customer impacts from faults by 
removing faults from the system faster. 
 
Reduced Maintenance Cycles 
 
The new modern substation equipment has longer durations between maintenance 
cycles relative to the existing equipment.  
 

6.9.5 Summary 
IPL’s Remote End – Breaker Relay/Upgrades Project will reduce system disturbances providing 
better customer power quality and improving the operational performance of IPL’s transmission 
system along with mitigating or avoiding maintenance cost increases.  
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6.10 Pole Replacements 
 

Table 6.10.1 – Pole Replacements Project Overview 

Project Attribute Description 

TDSIC Activity  IPL will replace approximately 330 wood poles annually based on 
inspection results of a ground line inspection and treatment program.  This 
equates to 2,310 wood poles being replaced in the IPL TDSIC Plan. 

Project Costs30 $24.2 million -- capital expenditure. 

 

6.10.1  Background  
Wood poles are essential infrastructure and a large asset base, by which electric utilities deliver 
energy to their customers. Utility best practices for maintaining wood poles include a ground line 
inspection and treatment program. IPL uses a ground line inspection and treatment program for 
its wood pole assets. IPL’s entire wood pole fleet is inspected on a ten-year cycle. The inspections 
identify: 

1.) ground line pole decay 
2.) above ground pole decay 
3.) pole top damage 
4.) defects that may affect the integrity of the pole 

 
Visual inspection of the pole at the ground line is critical because this is the most likely failure 
point. Freezing and thawing, the persistent presence of moisture and the ability for insect 
damage are the main reasons poles deteriorate at the ground line.  During the inspection the 
pole is sounded with a hammer to detect decay.  Based on the sound test the pole may be drilled 
to further evaluate the pole. In some cases, soil is removed to inspect the pole below grade to 
further inspect the pole for decay.  Other common defects are poles splitting, wood pecker holes 
and unreported damage to the pole. 
 
There are approximately 165,000 wood poles on the IPL system.  IPL inspects approximately, 
16,500 annually. IPL has a wood pole failure rate of 2.0%.  Poles fail inspection in two categories.  
The first category is a “non-priority reject” inspection failure.  These poles fail inspection criteria 
but do not need immediate attention. Non-Priority Reject poles are scheduled for replacement 
no later than the year following the failing inspection.  The second category is a “Priority Reject” 
inspection failure. These poles fail inspection criteria with an elevated failure score.  Priority poles 

30 See Section 4.4 of TDSIC Plan for discussion of cost estimate development.  See Appendix 8.7 for cost estimates 
and year by year project detail. 
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are targeted for replacement within 30 days of failing inspection.  Poles that pass the inspection 
are treated to prevent decay and further extend the life of the pole 10 years. 
 
6.10.2  TDSIC Purposes 
This Pole Replacements Project meets TDSIC purposes in two distinct ways. Replacing 
deteriorated poles improves public and employee safety in addition to maintaining system 
reliability.  

6.10.3  Description of Physical Improvements  
As discussed above, IPL has an inspection process whereby wood poles are inspected and tested 
above and below ground line and then replaced as necessary.   Based on this inspection process, 
IPL will replace approximately 330 wood poles annually for a total of approximately 2,310 wood 
poles over the seven-year plan period.  This inspection, recommended replacement, and number 
of replacements will be tracked for each year.31  The IPL service territory is broken into 10 pole 
inspection areas.  

6.10.4  Benefits 
Benefits associated with the Pole Replacements Project are: 

Safety 
 
Replacing deteriorated poles improves public and employee safety. Failure of wood poles 
endangers the public by allowing energized conductors to fall below required clearances.  
Deteriorated poles also pose a danger to linemen who are required to climb poles to 
maintain and operate the electric system.  Additionally, replacing deteriorated poles 
during emergency events generally involves adverse weather conditions, higher labor 
costs and the greatest number of customers without power.  In contrast, replacing a 
deteriorated pole during normal work conditions can be accomplished more efficiently 
and cost-effectively and generally without taking customers out of service.   

Harden the Electric System  

Externally, a wood pole may appear to be in good condition but may have deteriorated 
internally and/or below the ground line to the point where the pole is no longer 
sufficiently strong enough to withstand horizontal loads produced by wind, or vertical 
loads caused by ice.  Maintaining the integrity of the system’s wood poles enables the 
electric system to better withstand the forces exerted on it by nature. Replacing poles 
under emergency conditions, such as during a storm event, can be significantly more 
expensive than during normal operating conditions. 

 

31 Technical specifications for inspection, groundline treatment and reinforcement of in-place poles, US Asset 
Management, Technical Specification #USSBU-10002-TD. 
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Add Resiliency to the Electric System 
 
Maintaining the integrity of the wood poles reduces pole failure.  This, in turn, better 
positions the electric system to bounce back from inclement weather events. Although 
the presence of failed poles may not necessarily impact the number of customers who 
lose power during a storm event, failed poles have a large impact on the duration and the 
cost of the restoration effort. 

Risk Reduction  
 
A systematic pole inspection and replacement project whereby deteriorated wood poles 
are removed and replaced reduces the overall risk of operating and maintaining the 
electric system. 

6.10.5  Summary 
The Pole Replacements Project is an accepted industry best practice that will maintain the 
integrity of the electric system along with safeguarding overall public and employee safety.  
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6.11 Steel Tower Life Extension 
 

Table 6.11.1 – Steel Tower Life Extension Project Overview 

Project Attribute Description 

TDSIC Activity  IPL will excavate and apply an anticorrosion protective coating to 
approximately 670 direct-buried steel transmission structures over a four-
year period beginning in 2020.  Many of these existing structures are 
rapidly approaching the end of their design lives and represent a potentially 
serious risk if left untreated.  The life-extending coating proposed to be 
applied is a technological advancement in protective coating technology 
designed to extend the towers’ useful life by up to 20 years.   

Project Costs32 $4.2 million – capital expenditure 

 

6.11.1  Background  
IPL has approximately 3,500 steel transmission structures (both poles and lattice towers) carrying 
various circuits of its 866 miles of 138,000 and 345,000 Volt (138 kV and 345 kV respectively) 
electric transmission lines.  Most of these structures are supported upon reinforced concrete 
foundations.  However, approximately 670 structures are supported upon bare, galvanized steel 
buried directly in the earth.  Most of these 670 structures were installed in 1932 (365 - 138 kV 
towers) and in the 1950’s (204 - 138 kV towers).  This Project supports ongoing safety and 
reliability as these structures age. 

There are essentially two courses to address the direct-buried steel transmission structures -- 
replace the assets or utilize modern technology to extend their lives. There is an increasing risk 
of structure failure due to corrosion of the direct-buried steel. Corrosion is the result of an 
electrochemical reaction of a metal within its environment whereby the metal reverts to its 
original base elements.  To date, corrosion of the direct-buried steel has been maintained by 
protective galvanized coating, but this coating has reached its end of life and needs refurbished. 

Replacing the assets is costly and unnecessary. Instead, IPL will utilize modern steel coating 
technology to extend the life of these assets by approximately 20 years for an estimated cost of 
$4.2 million.  Ideally, this Project may be repeated in 20 years for another 20-year life extension 
assuming all other aspects of the structures remain viable. 

 

32 See Section 4.4 of TDSIC Plan for discussion of cost estimate development.  See Appendix 8.7 for cost estimates 
and year by year project detail. 
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6.11.2  TDSIC Purposes  
This Steel Tower Life Extension Project meets TDSIC purposes in two key ways.  First, the Project 
proactively addresses potential public safety concerns.  When the 1932 vintage structures were 
initially installed, they were located primarily in very rural areas inside of Marion County.  After 
years of development, things are considerably different today; these structures are located in 
now tightly-congested, urban environments.  Proactively addressing potential structure failures 
safeguards the public and employees. 

Second, the Project will proactively improve the IPL transmission system operation and reliability.  
While not currently experiencing unplanned outages due to structure failures, without this 
Project the likelihood of structures failing increases 

The Project will provide valuable information on the condition of IPL’s direct-buried steel assets 
that will enable IPL to better manage and control future capital and operational costs.  A planned, 
proactive approach is a much more efficient maintenance approach than reactive emergency 
repairs. 

6.11.3  Description of Physical Improvements  
IPL will excavate around each leg of identified, direct-buried steel structures to a depth of up to 
24 inches, clean the steel, apply a technically-advanced protective polymer coating, refill the hole 
with the previously-excavated soil, and restore any property damaged during the process. 

Figure 6.11.1 – Before/After Photos of a Typical Direct-Buried Steel Tower Leg 

 

Due to the properties of the proposed coating, this work can only be performed under 
moderately warm conditions.  IPL proposes to treat every direct-buried steel structure starting 
in Spring 2020 and continuing for four seasons, ending in the Fall of 2023. 
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Table 6.11.2 – Schedule 

YEAR ACTION 

2020 183 Structures Treated 

2021 182 Structures Treated 

2022 170 Structures Treated 

2023 133 Structures Treated 

Total 668 Structures Treated 

 

6.11.4  Benefits  
IPL’s Steel Tower Life Extension Project benefits the IPL system and IPL’s customers, including the 
following: 

• IPL will extend the life of assets at a nominal cost compared to asset replacement. 

• IPL will mitigate the risk of failure of transmission structures due to below-grade 
corrosion.  

• This Project will mitigate public and employee safety risk.  

• IPL will mitigate the risk of unplanned transmission outages due to structure failures. 

• IPL will mitigate the risk of unplanned or emergency maintenance.     

• IPL will be able to better manage and control capital and O&M costs through valuable 
data that can be used for more robust asset management. 

• By mitigating risk of structure failure and outage, this Project will improve system 
reliability and mitigate risk and duration of customer outages. 

6.11.5  Summary 
In summary, the Steel Tower Life Extension Project prudently addresses important infrastructure 
which may reasonably be expected to experience increasing reliability and operational issues if 
left to deteriorate.  This Steel Tower Life Extension Project provides system and customer 
benefits such as reduced safety and structure risk.  
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6.12 Distribution Automation 
 

Table 6.12.1 – Distribution Automation Project Overview 

Project Attribute Description 

TDSIC Activity  IPL will install 1,200 new distribution line reclosers and a new central 
control system to increase system automation; to improve distribution 
system operation and reliability; to enable voltage management and 
associated energy conservation; and to facilitate interconnection with 
distributed energy resources and new loads. 

Project Costs33 $109.0 million - capital expenditure 

 

6.12.1  Background  
IPL currently uses three control systems to help manage distribution operations.  The three 
control systems are the Radio-Controlled Capacitor System (RCCS), the Distribution Supervisory 
Control & Data Acquisition (DSCADA) and the Outage Management System (OMS). RCCS is a basic 
power factor control system that maintains power factor at the substation level. DSCADA gathers 
status data and controls devices. OMS helps manage customer outages. These systems lack 
integration and all three systems are nearing obsolescence.  

As of December 31, 2018, IPL has installed nearly 300 reclosers on distribution poles to improve 
reliability by isolating trouble on distribution lines to smaller sections. The use of reclosers 
increases circuit sectionalization, and this reduces the number of customers who experience an 
outage when a fault occurs.  This technology also gives system operators opportunities to 
remotely control service restoration. IPL’s experience with the existing reclosers along with 
analysis of modern control system capabilities indicate the IPL distribution system and IPL’s 
customers will benefit from 1200 additional reclosers and modern central controls. 

Technological limitations in the existing control systems and lack of real time data causes 
uncertainty about the actual voltage delivered to customers.  As a result, IPL (and the industry 
generally) has traditionally kept substation voltages on the higher end of the allowable range.  
This practice assures customers located at the end of the distribution lines have adequate 
voltage.  IPL (and the utility industry generally) knows that lower voltages within allowable ranges 
help customer equipment use less energy.    IPL’s existing capacitor control system, RCCS, is not 
designed to deliver integrated Volt/var control (and associated energy savings) to customers.   

33 See Section 4.4 of TDSIC Plan for discussion of cost estimate development.  See Appendix 8.7 for cost estimates 
and year by year project detail. 
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IPL’s experience with temporary demand reduction together with industry knowledge confirm 
that a modern control system can deliver energy savings and distribution system benefits.  These 
benefits will be enabled by voltage sensors associated with the proposed reclosers and the 
modern distribution control system discussed above.  This modernized infrastructure is 
estimated to reduce customer energy consumption by 1%, saving (about 112,000 MWh per year).  

Finally, the electric distribution system is transforming from a traditional radial power flow to a 
bi-directional power flow grid.  More specifically, electric vehicles, solar, wind and battery storage 
systems connected to the grid are changing how IPL operates and maintains the system.   

IPL has significant experience integrating large solar projects into the distribution system. IPL’s 
experience confirms that distributed resources can introduce safety, reliability and power quality 
concerns on the distribution system. The complexity of these concerns grows with each new site 
and as more localized distributed resources are added to the system. The proposed 
modernization of IPL’s distribution control system is necessary to facilitate the ongoing 
interconnection with these types of resources. 

6.12.2  TDSIC Purposes  
The Distribution Automation Project adds distribution infrastructure and replaces older control 
systems with modern control systems that will increase automation, improve distribution 
infrastructure safety, operation and reliability, facilitate outage management and service 
restoration; enable voltage control and associated energy conservation; and improve 
interconnection with distributed resources.  

Reliability improvements are achieved by strategically placing 1,200 new reclosers on distribution 
circuits. These reclosers can better detect, locate and isolate problems on the distribution 
system. Repair crews can be more accurately directed to the source of trouble. Improved location 
detection and associated faster crew arrival times enhance public and employee safety. A 
modern control system improves reliability with Fault Location, Isolation, and Service Restoration 
(FLISR) functionality. The FLISR functionality is estimated to eliminate, on average, 23,000 
customer interruptions per year.  It is also expected to reduce the duration of approximately 
167,000 interruptions per year to less than 5 minutes. The Department of Energy Interruption 
Cost Estimate (“DOE ICE”), a widely accepted benefits calculator, indicates IPL customers will 
realize about $21 million of value per year when the project is completed.  

Modernizing the control system and leveraging the existing capacitor controls will enable voltage 
management and associated energy conservation. The voltage sensors associated with the 
proposed reclosers eliminates the need for independent sensors on the system.  The Distribution 
Automation Project is estimated to will reduce customer energy consumption by 1%, saving 
about 112,000 MWh per year.  

The new central control system replaces three different infrastructures with a single integrated 
system. All three of the legacy systems have different operator interfaces and different interfaces 
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to essential circuit models. The new system streamlines the interface to models and gives system 
operators much better situational awareness with integrated displays.  

The Distribution Automation Project is undertaken for purposes of safety, reliability and system 
modernization while providing benefits to IPL customers and facilitating economic development. 

6.12.3  Description of Physical Improvements  
IPL will procure, program and install 1,200-line reclosers on distribution poles located throughout 
the IPL service territory. The reclosers will be deployed equally over the seven-year TDSIC Plan 
period. The reclosers will be strategically positioned to create sections with about 400 customers 
in each section. These reclosers will have two-way remote communication. They will have 
autonomous and remote-control capability. The reclosers will also have accurate voltage and 
current sensors on each of the three phases to facilitate Volt/var control described below.  

Fault Location, Isolation, and Service Restoration (FLISR) 

Figures 6.12.1 and 6.12.2 below show a simple, hypothetical example to illustrate customer 
outage experience before and after installing reclosers with Distribution Automation FLISR. The 
initiating events in Figures 6.12.1 and 6.12.2 are identical but the customer experience 
materially improves with FLISR. 

Figure 6.12.1 - Customer experience before Distribution Automation 
 

 

Trouble Anywhere on F1 Section 

The 850 customers served from Feeder 1 (F1) will experience a total of 2 ninety-minute 
outages 

F1 F2

Normally Open

850 customers
2 outages/year
90 minutes each

750 customers
2 outages/year
90 minutes each
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Trouble Anywhere on F2 Section 

The 750 customers served from Feeder 2 (F2) will experience a total of 2 ninety-minute 
outages 

Figure 6.12.2 - Customer experience after Distribution Automation 

 

 

Trouble on Sections 1-2 or 2-2 

Figure 6.12.2 shows the improvement after reclosers are installed. Customers on Sections 
1-1 and 2-1 see one less outage per year because the normally closed reclosers open 
automatically for any trouble on Sections 1-2 or 2-2. Customers on Sections 1-2 and 2-2 
will still experience a sustained outage for trouble in their section. However, repair crews 
have much better information about the trouble location which helps shorten repair 
times.   

Trouble on Sections 1-1 or 2-1 

Customers on Sections 1-2 and 2-2 also experience outages for trouble on Sections 1-1 
and 2-1 before distribution automation. However, when Distribution Automation 
performs FLISR, service is automatically restored by alternate supply. After FLISR is 
deployed customers in sections 1-1 and 2-1 still experience sustained outages while 
customers in section 1-2 and 2-2 only experience a brief outage for trouble on sections 1-
1 or 2-1. 

 

Indianapolis Power & Light Company 
TDSIC Plan Filing 
IPL Attachment BJB-2 (Public) 
Page 77 of 88Indianapolis Power & Light Company 

Cause No. 45264 TDSIC 1 
Exhibit A 
Page 77 of 237

Fl F2 

Section 1-1 Section 2-1 

420 customers 350 customers 

1 outage/year 1 outage/ year 
90 minutes 90 minutes 

Normolly Closed New Reclosers Normolly Closed 

Section 1-2 1 Section 2-2 
430 customers 400 customers 
1 outage 90 minutes Normolly Open 1 outage 90 minutes 
1 outage ~2 minutes 1 outage ~2 minutes 



Integrated Volt/var Control (IVVC) 

The new central distribution control system will include modern IVVC capability.  This will replace 
the outdated capacitor control system. IVVC will optimize distribution voltages to achieve energy 
savings for IPL customers. IVVC can provide additional visibility and operational flexibility in 
responding to system conditions.  The IVVC Project will use load and voltage data from the new 
and existing reclosers, substation equipment and existing capacitors.  It will take that data, 
perform optimization calculations and send control signals to capacitors and substation voltage 
regulation equipment.  

Figure 6.12.3 shows results of a test IPL performed to accurately measure load response to 
voltage. The test treated about half of the load with a voltage reduction. The other half was left 
untreated for a baseline. Figure 6.12.3 shows how the treated voltage was lowered 0.0219 per 
unit (2.19%) compared to the reference baseline. The treated load dropped 0.0142 (1.42%) 
compared to the reference baseline. This calculates a Conservation Voltage Reduction (CVR) 
factor equal to 0.65. In general, a 1% voltage reduction will yield 0.65% reduction in energy 
consumption. 

Figure 6.12.3 – Test for conservation voltage reduction 

 

Once the Distribution Automation control system is operational, IPL will lower the average 
system voltage by 2% on the 13.2 kV distribution feeders. CVR will be applied to all distribution 
circuits from 90 distribution substation transformers. This represents a historical peak load of 
2,000 MW which is roughly 75% of IPL’s system peak demand. (CVR is not practical for IPL’s 
transmission and sub-transmission systems.) IPL will make a conservative assumption of CVR 
factor equal to 0.5 for future loads. This yields a conservative 1% energy savings over the life of 
the project. 
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IPL will replace a rudimentary distribution DSCADA with the new central computer control 
system.  This will provide operators with much greater situational awareness and flexibility for 
complex operations. 

IPL will also incorporate a legacy OMS as part of the new master distribution control system.  The 
existing OMS has been adequate but there are no indications that it will be upgraded to include 
FLISR or IVVC necessary to achieve the needed reliability and conservation benefits.  

6.12.4  Benefits  
IPL’s Distribution Automation Project offers a variety of benefits to the distribution system and 
IPL customers.  The Project improves reliability, enhances safety and provides voltage 
management and associated energy conservation. Additionally, modern infrastructure facilitates 
economic development. The Distribution Automation Project also prepares the distribution 
system for the ongoing development of distributed energy resources and loads.  Project benefits 
are further described below: 

Safety 

The Distribution Automation Project enhances safety in many ways. Repair crews have 
more accurate information about the location of trouble. This helps them arrive earlier 
and make areas safe sooner. Critical infrastructure such as fire stations, traffic lights, 
sewage lift, health care, and life support see fewer outages and remaining outages are 
often have a much shorter duration. 

Customer Reliability Improvement 

The reclosers and Distribution Automation will perform FLISR. This system will eliminate 
about 23,000 customer interruptions per year and substantially shorten the duration of 
about 167,000 interruptions.  

Customer Energy Savings 

Distribution Automation will use the new reclosers along with the new control system 
and other existing equipment to perform IVVC. The conservative estimated CVR factor 
described earlier will reduce average energy consumption by 1% per year. This reduces 
energy consumption and by at least 112,000 MWh per year.  

Distributed Resources and New Loads 

New distributed resources and loads place additional challenges to the distribution 
system.  IPL has considerable experience with distributed resources as a result of IPL’s 
Renewable Energy Production tariff, which made Indianapolis a leader in solar 
development. These distributed resources have occasionally caused excess voltage, 
improper fault isolation, higher short circuit currents, and possible back feed. Residential 
loads attempting solar net zero energy create reverse peak demands two to three times 
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the original forward demand. This reverse demand could overload supply equipment. The 
Distribution Automation Project will help make these issues and other issues visible to IPL 
operations and provide more capability to deal with them. 

Improved Distribution Control Capabilities 

The Distribution Automation Project overcomes obsolescence concerns of three 
disparate control systems in service today. The existing distribution DSCADA does not 
provide adequate operational awareness. The RCCS does not and will not perform IVVC 
for the necessary energy savings. The outage management system is unlikely to ever 
incorporate DSCADA, IVVC, and FLISR into a single package. The Distribution Automation 
Project brings all these functions together. It substantially reduces the cost of building 
software interfaces between disparate systems. It substantially improves operational 
awareness and efficiency of the distribution system. 

6.12.5  Summary 
IPL’s Distribution Automation Project increases circuit sectionalization and provides a modern 
control system to automate and modernize the distribution system while also providing benefits, 
such as voltage management that are not available through IPL’s existing control systems and 
facilitating interconnection with distributed resources.  The Distribution Automation Project 
enhances safety and reliability. The better reliability and acceptance of new loads enhances 
future economic development. 
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6.13 Substation Design Upgrades 
 

Table 6.13.1 –Substation Design Upgrades Project Overview 

Project Attribute Description 

TDSIC Activity  IPL will reconfigure and/or add capacity at six existing substations and 
construct two new substations for additional distribution system 
capacity. These substation projects will improve load serving capability, 
operability, and reliability of the electric system. 

Project Costs34 $94.5 million -- capital expenditure   

 

6.13.1  Background  
IPL owns and maintains a large fleet of transmission and distribution substations located 
throughout its service territory.  The substations are essential infrastructure for the safe and 
reliable delivery of electricity to IPL’s customers.  In the context of this project, improving 
deliverability of the IPL electric system has two components. First, reconfiguring or adding system 
elements enables the electric system to isolate faults (contingent events) without removing as 
many elements from service.  This improves reliability to the electric system.  Second, adding 
capacity, through larger current carrying equipment, enables the electric system to absorb the 
loss of system elements.  This too improves the reliability of the electric system. 

As part of the overall TDSIC initiative, IPL has focused attention broadly on the imperative of 
replacing high risk assets.  The role of new functionality, such as Distribution Automation, focuses 
on ensuring that the IPL electric system is positioned to adequately serve load.  The substation 
projects improve IPL’s ability to deliver energy to customers in the following ways:   

• Improve load serving capacity to support customer load growth.   

• Lower the risk of customer outages during transmission and/or substation maintenance 
by improving the operability and maintainability of the system.  

• Enhance transmission system performance, with respect to North American Electric 
Reliability Corporation (NERC) requirements, by creating a more reliable substation 
design to address contingencies.  

• Reduce congestion caused by the need for system redispatch on the BES. 

34 See Section 4.4 of TDSIC Plan for discussion of cost estimate development.  See Appendix 8.7 for cost estimates 
and year by year project detail. 
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Table 6.13.2 provides a summary of these objectives mapped to each of the substation projects, 
noting benefits.  

Table 6.13.2 –Substation Design Upgrades Objectives 

        

6.13.2  TDSIC Purposes  
The Substation Design Upgrades Project meets TDSIC purposes in following ways:   

• By modifying substation configurations, through ring bus configuration and other means, 
IPL will improve the operability and reliability of the IPL transmission and distribution 
system.   

• Certain substation modifications improve operability and reliability by removing 
operating guides otherwise required to meet NERC transmission system planning 
performance requirements.  These projects improve the BES by increasing system import 
limits and operational flexibility, lowering congestion caused by the need for system 
redispatch, and addressing risks posed by contingency events.   

• Modifying the topology of substations allows IPL to reduce exposure to outages while 
performing maintenance on the system.  Reduced exposure is accomplished by taking 
smaller sections of the system out of service to perform routine maintenance on 
equipment. These improvements will modernize the IPL system and increase its overall 
reliability. 
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Improve 
Bring 

Reduce 
Improve Operability Outage 

Substation 
Project (Substation) 

Load related to 
to Current 

Risks and 
Serving NERC Improve 

Design 
Capability Performance Operational 

Standards 
Requirements Flexibility 

Mooresville X X X 
Guion X 
Rockville X 
Stout X 
Center X X 
Prospect X X 
New- Sub 2023 X 
New- Sub 2025 X 
Drop-In Control Houses X 



• The Substation Design Upgrades project will add distribution capacity to the system that 
can be used to support economic development initiatives in the Indianapolis metropolitan 
area. 

6.13.3  Description of Physical Improvements  
Below are descriptions of the Substation Design Upgrades projects: 

1.) Mooresville Substation -- IPL will replace two power transformers increasing the capacity 
of the distribution system. IPL will also install two new 138 kV breakers and reconfigure 
the 138-kV bus to form a ring bus. The project also includes modern relay packages and 
associated equipment.  
 

2.) Guion Substation -- The Guion Substation project removes the risk of potential overloads 
under certain contingency events. Thermal ratings of equipment are exceeded for certain 
outage contingencies and IPL relies upon operating guides to reconfigure the system to 
meet the transmission system planning performance requirements of TPL-001-4. To 
address this, IPL will add a 345/138 kV transformer and modify the existing substation 
configuration to include a 345 kV ring bus. This requires three new 345 kV breakers and 
two new 138 kV breakers.35 
 

3.) Rockville Substation -- The Rockville Substation project removes the risk of potential 
overloads under certain contingency events. Thermal ratings of equipment are exceeded 
for certain outage contingencies and IPL relies upon operating guides to reconfigure the 
system to meet the transmission system planning performance requirements of TPL-001-
4.  To mitigate this, IPL will install a new 345 kV breaker at the Rockville Substation to 
create a ring bus configuration.  

 
4.) Stout Substation -- The Stout Substation project removes the risk of potential overloads 

under certain contingency events. Thermal ratings of equipment are exceeded for certain 
outage contingencies and IPL relies upon operating guides to reconfigure the system to 
meet the transmission system planning performance requirements of TPL-001-4.  To 
mitigate this, IPL will install a new 345 kV breaker at the Stout Substation to create a ring 
bus configuration. 

 
5.) Center Substation -- The Center Substation project updates the substation to modern 

construction and design standards, which will improve worker safety and IPL’s 
operational flexibility.  IPL will add a total of three new 138 kV breakers and replace three 
existing 138 kV breakers. One of the new breakers will be a line breaker and the other 
two will be transformer breakers. These breakers provide the ability to isolate faults 

35 For the thermal exceedances described in the Guion, Rockville, and Stout substation projects, IPL is in full 
compliance with NERC TPL-001-4 requirements. The improvements described here offer a superior means of 
transmission system performance and confer other benefits to both the BES and IPL customers.   

Indianapolis Power & Light Company 
TDSIC Plan Filing 
IPL Attachment BJB-2 (Public) 
Page 83 of 88Indianapolis Power & Light Company 

Cause No. 45264 TDSIC 1 
Exhibit A 
Page 83 of 237



(contingent events) without removing as many elements from service. This equipment 
allows IPL to reconfigure the bus arrangement in the substation. IPL will also replace an 
existing 34.5 kV capacitor with an enclosed capacitor that includes a pre-insertion 
resistor. 

 
6.) Prospect Substation -- The Prospect Substation project increases IPL’s system reliability 

and operational flexibility. IPL will add one new 138 kV line breaker. The principal goal of 
this modification is to provide isolation of two transformers from the 138-kV line. The 
current station arrangement includes common bus among both transformers and the 
transmission line, which requires distribution circuit outages to isolate the line for faults. 
The addition of the breaker allows for separate isolation and directly increases customer 
reliability.   
 

7.) New Substation 2023 – The Substation Design Upgrades Project includes a new 138/13.2 
kV substation in 2023.  The new substation is needed to convert the 4 kV system load to 
the 13.2 kV system. The project will include three 138 kV breakers, two 138/13.2 kV 40 
MVA transformers, and all necessary associated switches and relay/protection 
equipment.    

 
8.) New Substation 2025 – The Substation Design Upgrades Project includes a new 138/13.2 

kV substation in the IPL service area near the old southside. This area, which once served 
an industrial load, is now being revitalized and IPL needs facilities to serve the mixed-use 
load from the ongoing economic development of this area. This new substation is planned 
to be placed in service to meet service needs in 2025.  The new distribution substation 
will also provide additional operational flexibility to serve load from other nearby 
substations.  The project will include three 138 kV breakers, two 138/13.2 kV 40 MVA 
transformers, and all necessary associated switches and relay/protection equipment. 

 
9.) Drop-In Control Houses -   At substations where significant upgrades will take place, 

utilizing a drop-in control house reduces cost and adds efficiency and operational security 
to a substation upgrade project. A drop-in control house provides the ability for all 
protection and control equipment to be installed and tested at one time without 
complicated equipment outages. When yard equipment is replaced, cables are installed 
between the yard equipment and the new control house. This allows for the equipment 
to be returned to service faster with less risk of a human error or the need for extensive 
work in and around energized relay panels. Drop-in control houses will be utilized for 
three substation projects in IPL TDSIC Plan, Southwest Sub, Northwest Sub and Northeast 
Sub.  

6.13.4  Benefits  
There are several tangible benefits associated with the Substation Design Upgrades Project.   
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Improved Transmission Performance with Respect to NERC Compliance   
 
Several substation improvements improve IPL’s transmission system performance. This 
means that IPL operators will be able to more efficiently operate the transmission system 
for contingency events.  The resulting conditions improve total system reliability and 
reduces risks. These changes, in turn, improve the BES operational flexibility and 
reliability, and decrease the dispatch of generators under certain conditions (reducing 
fuel and other operating costs).  In some circumstances system import limits are 
improved. These changes also lead to reduced congestion, thereby lowering IPL’s local 
zone locational marginal pricing (LMP) to which system participants are exposed.  
 
Improve Distribution System Capacity & Capability 
 
Several deliverability projects will improve IPL’s distribution system capacity and 
capability.  IPL will create permanently engineered solutions to serve load needs either 
through system expansion or substation rehabilitation. These capability improvements 
include increased load serving capacity and resiliency, economic development benefits 
throughout the IPL system, and superior mobile equipment implementation strategies. 
The substation improvements also give IPL the means to perform maintenance without 
forcing re-dispatch of the system, which mitigates congestion. Therefore, by creating 
greater operating flexibility, the overall system reliability is improved. 
 
Improved Maintainability and Reduced Customer Outage Risks  
 
By modifying the topology of the substations, IPL increases its operating flexibility.  This 
improves IPL’s ability to maintain the substations without creating outage risks for 
customers.  This improves the IPL system reliability and reduces total system risk.   Some 
of these benefits also accrue when bringing older substations up to current designs. 
 
Enables Continued Economic Development 
 
The Substation Design Upgrades Project positions the IPL electric system to enable the 
continued economic development the City of Indianapolis is experiencing.  As the City of 
Indianapolis attracts new business and industry the Substation Design Upgrades Project 
will absorb the electric load that comes with them.  These projects will allow IPL to 
continue to provide reliable and efficient delivery of energy to our existing and future 
customers.  

6.13.5  Summary  
The Substation Design Upgrades Project is a strong example of how reasonable, prudent 
engineering planning and design applied to changing system conditions can lead to many 
benefits, which ultimately accrue benefit to IPL’s customers.   
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Moreover, these benefits are well aligned to TDSIC purposes and will result in a better delivery 
system for IPL and its customers, one that is safer, more reliable, and more resilient in the face 
of many potential system contingency events.  
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7 Plan Implementation 

7.1 Implementing IPL’s TDSIC Plan 
The implementation of IPL’s TDSIC Plan will be will be managed by a Project Management 
Organization (PMO). The PMO is responsible for each TDSIC Project’s scope, cost and schedule. 
The PMO is charged with bringing accountability, visibility and repeatability to TDSIC project 
execution. 

Accountability is accomplished by having the PMO own the implementation of the IPL TDSIC Plan. 
The PMO will work with internal and external partners to manage each Project using project 
management principles and tools. The PMO works in collaboration with Operations, Safety, 
Engineering, Environmental, Supply Chain, Accounting, Accounts Payable, Regulatory and other 
functional areas to create and execute Project plans. Project Managers will be responsible for 
Project plans and each Project life cycle step: initiate, plan, execute, monitor/control and close 
out. 

Visibility into project health of the TDSIC Plan can be achieved by a variety of industry standard 
tools which provide a snapshot in time on the progress of individual projects. The PMO will 
compare the planned implementation schedules to the actual progress of projects to identify 
variances of cost, schedule and scope. These variances are tracked and acted upon to drive the 
actual cost, scope and schedule to the plan. 

Repeatability will be accomplished through a PMO sponsored lesson’s learned process. At the 
completion of a project the project team evaluates the variances to the plan and determines 
what corrective actions can be taken to mitigate future similar project variances. These lessons 
learned are then socialized with the broader project management team so that visibility into 
future projects can be obtained. 
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8 Appendices 

8.1 Map of IPL Service Territory 

8.2 Map of Indianapolis Central Business District 

8.3 Burns & McDonnell Risk Model Report 

8.4 Black & Veatch Review of the Burns & McDonnell Risk Model  

8.5 IBRC’s Economic Impact Assessment Report 

8.6 Black & Veatch Cost Estimate Review and Validation Report 

8.7 Cost Estimates, Year by Year Project Detail (Sortable List) and 
Plan Projects by FERC Account 

8.8 Class 2 Estimate Example 

8.9 Class 3 Estimate Example 

8.10 Class 4 Estimate Example 

8.11 Risk Reduction Benefit Monetization Report  
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IPL engaged the services of Bums & McDonnell in developing the TOSIC asset risk assessment and 

investment analysis. In collaboration, IPL and Burns & McDonnell utilized a risk-based planning 

approach to identify assets for replacement and prioritize investment in the T&D system. While risk

based planning approaches have many purposes, two key purposes for the Asset Risk Model are: 

1. Identify high-risk assets and establish a plan to manage the risk. 

2. Identify the highest risk reduction per dollar invested for the system. 

While risk reduction is a significant benefit and the focus of this report, it is not the only benefit of IPL's 

TOSIC Plan. Additional benefits are described and quantified elsewhere in IPL's TOSIC Plan 1• The Asset 

Risk Model follows best practice and includes the required elements to identify and prioritize assets for 

replacement. Risk-based prioritization facilitates the identification of the critical assets most likely to fail. 

Prioritizing and optimizing investments in the system helps ensure the ratepayers get the "biggest bang 

for the buck." 

The Asset Risk Model utilizes survivor curves to calculate an assets likelihood of failure. When available, 

asset condition and health information is used to calculate an asset's 'effective' age. Asset health indices 

incorporating IPL's recent condition assessment information were calculated for power transformers, 

breakers, and wood poles, which comprise a significant portion of the asset base in the Asset Risk Model. 

Additionally, the Asset Risk Model incorporates asset criticality to calculate a consequence of failure 

score across a range of established criteria. The Asset Risk Model leverages much of the asset 

management approach reviewed with IPL stakeholders during a recent asset management collaborative 

effort.2 Using the elements described above, IPL and Bums & McDonnell evaluated three investment 

scenarios within the Asset Risk Model to inform the development of IPL's TOSIC Plan. 

1 See fPL TOSIC Plan Section 3 for discussion of Plan benefits. 
2 This collaborative was conducted per JURC Orderin Cause No. 44576 dated March 16, 20 16. 
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1.1 Risk Based Planning Approach 

In alignment with best practice asset management and 

the International Standards Organization (ISO) 

definition of risk (ISO 31000), the Asset Risk Model 

defines risk for an asset as being the product of the 

likelihood of failure (LOF) and the consequence of 

failure (COF) or impact caused by the failure. 

Typically, risk results are visualized using a risk 

grid/matrix, or heat map. The upper right-hand comer 

zone demands special consideration and attention. An 
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Figure 1-1: Risk Matrix 

Consequenca of F■llurt 

example risk grid is shown in Figure 1-1. Use of this methodology enables a better understanding of 

which assets pose the highest risk to the electric system and this in tum assists IPL in optimizing the 

portfolio of aging asset replacement. 

Similarly, the Asset Risk Model adheres to best practice and ISO standards for risk management. The 

basic framework for the risk assessment follows the process below: 

► Risk identification - the asset register, asset definition, and expected asset failure mode 

► Risk assessment - consequence and likelihood frameworks including asset health 

► Risk mitigation measure development - asset replacements and project bundling 

► Risk mitigation measure implementation - executing 

the mitigation plan Table 1-1: Risk Framework 

The Asset Risk Model uses the process and approach outlined 

above for assessing risk. The adjacent table, Table 1-1, shows 

the LOF and COF risk grid framework utilized in the Asset 

Risk Model. 

1.2 Asset Risk Model Overview 

St·on• 

1 

2 

3 

4 

5 

LOF 

Remote 

Low 

Moderate 

High 

Very High 

COF 

Very Low 

Low 

Moderate 

High 

Very High 

The risk-based planning approach calculates risk at an asset level, creating an Asset Risk Model. The 

Asset Risk Model is a tool used in the development of IPL's TOSIC projects. The Asset Risk Model 

identifies high-risk assets using asset condition, survivor curves, and consequence offailure criteria for 

the T&D system and calculates the risk reduction benefit of replacing those assets. Specifically, the model 

quantifies the expected risk reduction of higher-risk assets over the 7-year TDSIC planning period from 

2020 through 2026. The quantitative risk assessment provided by the Asset Risk Model provides 

transparency and logic to a replacement planning program. 
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Table 1-2 provides a summary of the assets and asset counts included in the Asset Risk Model. 

Table 1-2: T&D Assets In Risk Model Summary 

Asset Typl· l lu its T o tal 

Breakers Count 1,359 

Power Transformers Count 217 

Batteries Count 114 

Transmission and Sub-Transmission circuit miles I, 135 

Overhead Primary Distribution circuit miles 3,677 

Underground Primary Distribution circuit miles 3,977 

1.3 1D0 Nothing' Risk Results 

The 'Do Nothing' scenario represents the increase in risk for the assets in the Asset Risk Model ifno 

assets are replaced during the 7-Year planning period. This provides a baseline for comparing investment 

scenarios and their impact to IPL's system risk. This approach is appropriate because few utilities, 

including IPL, have a long-term (5 to 10 year) baseline for capital improvements with specific projects. 

• Do Nothing' scenarios are routinely used to perform analysis such as that presented in this report. 

Figure 1-2 and Figure 1-3 show the asset and circuit counts within the risk grid results of the 'Do 

Nothing' risk scenario in 2026 for substations and circuits, respectively. Section 4.0 provides additional 

analysis, results, and context of the 'Do Nothing' Scenario risk results. The following outlines the high

level results of the ' Do Nothing' Scenario. 

► Total risk level for the 1,690 substation assets in 2026 is approximately 412,000, and 

approximately 4,065,000 for the 628 circuits (8,364 miles) for a total system risk score of 

4,477,000. Risk levels are calculated by summing the risk for each asset, where risk is the product 

of the individual LOP and COF of each asset. 

► The total portfolio system risk increased approximately 23.1 percent from 2019 to 2026 (see 

Section 4.4 for details). 

► The total risk for the 411 assets (COF x LOF) in the High-Risk Region is approximately212,000, 

or approximately 51 percent of the total 2026 substation risk. The 147 circuits in the High-Risk 

Region have a risk of approximately 1,485,000, or approximately 37 percent of the total 2026 

circuit risk. 
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Figure 1-2: 2026 Substation Asset Count Heat Map 

2026 'Do Nothing' Risk Profile 
Asset Count 
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411 assets, or 24%, In High-Risk Region. 

Figure 1-3: 2026 Circuit Count Heat Map 

2026 'Do Nothing' Risk Profile 
Circuits Count Total 

15 
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1.4 Investment Scenarios 

Three different investment approaches were modeled within the Asset Risk Model to calculate the 

resulting risk reduction benefit: 

5 

142 

264 
173 

► IPL Seven-Year TDSIC Risk-Based Scenario (IPL TOSIC Risk-Based Scenario) - This 

investment case relies on the Asset Risk Model and invests capital to replace high-risk assets and 

maximize risk reduction benefit per dollar invested. 

► LOF 4 Scenario - This investment scenario uses an asset's expected remaining life to prioritize 

investments and replace, over the 7-year period, all assets that fall within the LOF 4 (High) and 5 

(Very High) categories in 2026. In other words, the Asset Risk Model replaces any asset that has 

a LOF above 60 percent. This scenario does not consider asset consequence. 
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► LOF S Scenario - This investment scenario uses an asset's expected remaining life to prioritize 

investments and replace, over the 7-year period, all assets that fall within the LOF 5 (Very High) 

category in 2026. In other words, the Asset Risk Model replaces any asset that has a LOF above 

80 percent. This scenario does not consider asset consequence. Compared to the LOF 4 scenario, 

the LOF 5 scenario accepts more risk while lowering the required investment. 

Further details on each of these scenarios are provided in Section 5.2. It should be noted that the Risk

Based Scenario includes risk results and investment levels for the following plans of IPL 's TDSIC Plan: 

► Substation Ass~ts Replacement 

► Circuit Rebuilds 

► 4kv Conversion 

► XLPE Cable Replacement 

► Remote End - Breaker Relay/Upgrades 

1.5 Business Case Summary 

Section 5.0 describes in more detail the annual capital investments, risk before and after investment, and 

the business case summary for each of the investment scenarios outlined above. Figure 1-4 shows the 

results of the three Investment scenarios. The red line represents the 'Do Nothing' risk results while the 

green line represents the resulting 2026 risk score of each scenario investment plan. The blue bars show 

the total 7-year investment for each scenario. The orange box shows the capital efficiency of the 

investment scenario in tenns of risk reduction per million dollars invested. 
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Figure 1-4: Scenario Risk and Investment Summary Results 
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► The age-based investment scenarios LOF 4 and LOF 5 require more capital investment than the 

IPL TDSIC Plan scenario, $765 million and $253 million more for LOF 4 and LOF 5 scenarios, 

respectively. 

► The IPL TDSIC Plan has the highest risk reduction efficiency of 2,196 

► The IPL TDSIC Plan scenario replaces all the substation assets in the High-Risk Region. While 

the IPL TDSIC Plan does not remove all the circuits from the High-Risk Region, this is due to 

execution constraints. The LOF 4 plan removes all the substation assets from the High-Risk 

Region while the LOF 5 still have 159 assets. The LOF 4 and LOF 5 scenarios remove all or 

nearly all the circuits from the High-Risk Region. 

► The IPL TDSIC Plan incorporates the other factors and constraints identified in Section 5-2 (e.g. 

project coordination, MISO outages, contractor limits) to execute investments over the 7-year 

period. 
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► While the LOF 4 and LOF 5 scenarios have more risk reduction than the IPL TOSIC Plan 

scenario, they come at a significantly higher cost and lower risk reduction per dollar invested. 

The LOF 4 and LOF 5 scenario capital efficiencies (1,988 and 2,076, respectively) are less than 

that of the IPL TOSIC Plan (2,196). 

As discussed throughout the report, IPL utilized a risk-based planning approach in creating a 7-year 

TOSIC capital plan with the goal of managing high-risk assets and providing economic risk reduction. 

The IPL TOSIC Plan manages the risk with all the assets in the High-Risk Region up to IPL 's executable 

constraints, while achieving the highest capital efficiency and spending less than the LOF 4 and LOF 5 

scenarios. Figure 1-5 shows the annual details of the IPL TOSIC Plan. The Risk-Based Scenario includes 

a total of $7 46 million with a risk reduction of 36.6 percent. 

Figure 1-5: IPL TOSIC Risk-Based Scenario Capital Investment vs. Risk Profile 
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2.0 RISK BASED PLANNING APPROACH 

IPL utilized a risk-based planning approach to prioritize investment in the T&D system. While risk-based 

planning approaches have many purposes, two key purposes for the Asset Risk Model are: 

I. Identify high-risk assets and establish a plan to manage the risk. 

2. Identify the highest risk reduction per dollar invested for the system. 

The risk-based planning approach calculates the risk at an asset level, thus creating an Asset Risk Model, 

which IPL used as a tool in the development of the TOSIC projects. The Asset Risk Model identifies 

high-risk assets for the T&D system using asset condition, age, and consequence and calculates the risk 

reduction benefit of replacing those assets. Specifically, the model quantifies the expected risk reduction 

over the 7-year TOSIC planning period from 2020 through 2026. 

2.1 Risk and Risk Management 

In aligning with best practice asset management and ISO 31000, the Asset Risk Model defines risk for an 

asset as being the product of the likelihood of failure and the consequence or impact caused by the failure. 

Typically, risk results are visualized using a risk grid/matrix, or heat map. An example risk grid is show 

in Figure 2-1 below. 

Figure 2-1: Risk Matrix 

Consequence of Failure 

Similarly, the Asset Risk Model adheres to best practice and ISO standards for risk management. The 

basic framework for the risk assessment follows the process below: 

Indianapolis Power & Light Company Burns & McDonnell 
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► Risk identification - the asset register, asset definition, and expected asset failure mode 

► Risk assessment- consequence and likelihood frameworks including asset health 

► Risk mitigation measure development - asset replacements and project bundling 

► Risk mitigation measure implementation - executing the mitigation plan 

The remaining sub-sections describe the risk identification and the approach to the risk assessment in 

development of the Asset Risk Model. Section 3.0 provides the results of the risk assessment, and Section 

5.0 shows the risk management approach and results in creating IPL's 7-year TOSIC Risk-Based 

Scenario. The Asset Risk Model uses the process and approach outlined above for assessing risk. 

2.2 Llkellhood of Failure (LOF) Forecast 

The Asset Risk Model forecasts the LOF for each asset assuming an age-based failure event that requires 

the asset to be replaced. In other words, the Asset Risk Model forecasts the 'end-of-life' fai lure event. 

Survivor curves are widely used in the utility industry and asset management organizations to forecast the 

likelihood of this type of failure event. The Asset Risk Model uses survivor curves to forecast the LOF for 

each asset. Additionally, the Asset Risk Model uses asset condition information to calculate asset health 

and represent differences between chronological age and actual deterioration. More simply, the Asset 

Risk Model uses asset specific condition information to detennine an asset's 'effective' age. The 

following sections provide more detail on survivor curves, calculating LOF, and incorporating asset 

health to determine an asset's 'effective' age. 

2.2.1 Survivor Curves 

Survivor curves are commonly utilized in asset management solutions to forecast LOF by estimating the 

percentage of a population in an asset class that is surviving over time. Since most utilities work to 

prevent failures, there is simply not enough actual historical failure data to perform a statistical analysis 

and develop deterioration curves. As such, Iowa Survivor Curves are utilized to model asset class 

survivability and calculate the LOF over time. Iowa Survivor Curves are widely used in the utility 

industry in depreciation studies for establishing rates. 

The Asset Risk Model designates an Iowa Survivor Curve for each asset c lass. Survivor curves were 

assigned to each asset class based on IPL• s 2017 Depreciation Study3 in addition to industry knowledge 

of expected life of various asset classes and IPL's experience with asset expected life. Figure 2-2 shows 

an example survivor curve for substation breakers. 

3 This depreciation study was presented to the Commission in Cause No. 45029. 
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Figure 2-2: Example Survivor Curve for Substation Breakers 
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2.2.2 Likelihood of Failure (LOF) Calculatlon 

The LOF forecast for an asset is calculated using the percentage surviving, as noted on the y-axis of the 

survivor curve, and the effective age of an asset (approach described below). One important note, the 

LOF calculation is forward looking and disregards the part of the survivor curve that is younger than the 

asset's effective age. Figure 2-3 illustrates this concept for an example 138 kV Breaker. As the figure 

shows, the part of the curve before age 30 is not considered in calculating the forecast. 

A survivor curve is used to calculate the discrete failure likelihood for each year for the asset. Then, these 

discrete likelihoods are totaled for a given, forward-looking timeframe to forecast the LOF for the next 10 

years. Table 2-1 provides an example calculation for a 30-year-old asset with a LOF horizon of 10 years. 
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Figure 2-3: LOF Calculation Example-138 kV Breaker 
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Table 2-1 Example LOF Calculation -138 kV Breaker 

Forecast Vear Discrete LOF Cumulative LOF 

1 2.27% 2.27% 

2 2.35% 4.62% 

3 2.44% 7.06% 

4 2.53% 9.59% 

5 2.62% 12.21% 

6 2.70% 14.91% 

7 2.78% 17.69% 

8 2.86% 20.55% 

9 2.94% 23.49% 

10 3.00% 26.49% 

Estimating Effective Age 

Where available, an asset's condition, coupled with an understanding of the asset's various failure modes, 

provides a better data set for estimating an asset's remaining useful life. Understanding the remaining 

useful life allows the analysis to account for older assets that may have more years left on their life than 

would otherwise be assumed based on their age, and vice versa. The practice of updating an asset's 
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chronological age to reflect condition data yields an asset's 'effective' age. An asset's condition is 

affected by several factors. The following list includes many of the common factors: 

► Loading and Cycling 

► Operations 

► Maintenance (quality, type, and frequency) and service history 

► Animals and insects 

► Weathering (temperature, wind, snow/ice, rain, lightening etc.) 

► Defects caused by external events (human) 

► Combination of the above 

2.2.3.1 Asset Health Index (AHi) Approach 

An AHi is an indexed score of an asset's relative health based on several measures that incorporate 

condition information. The Asset Risk Model calculates an AHi score for power transformers, breakers, 

and wood poles. The Asset Risk Model utilizes lPL's existing AHi framework and asset scoring for 

power transfonners and breakers. Additionally, the Asset Risk Model utilizes Burns & McDonnell's 

framework and scoring for wood poles. It should be noted that IPL has shared the AHi framework for 

power transformers and breakers in recent collaborative efforts with IPL Stakeholders4
• 

In general, the Asset Health Framework includes several categories, each weighted to calculate the final 

Asset Health Score. The weighting is included to reflect the relationship between the Asset Heath metric 

and the asset's condition. Each Asset Health Score measures the relative condition of the asset based on 

the folJowing general ratings: 

► Very High 

► High 

► Moderate 

► Low 

► Remote 

Figure 2-4 shows a summary of the AHi approach employed for power transformers. Scoring based on 

this framework was applied to all 217 power transformers. LPL used condition monitoring data (e.g. 

DGA) as well as the knowledge and experience of IPL subject matter experts to provide scores for all the 

power transformers. 

4 See Footnote 2 
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Figure 2-4 Power Transformer AHi Approach Summary 

Figure 2-5 provides a summary of the AHi approach for substation breakers. As noted above, this 

framework was largely developed by IPL, normalized by Bums & McDonnell, and shared with the 

Commission and other interested parties in the recent collaborative effort'. Similar to the power 

transformers, this framework was used to calculate AHi scores for 1,359 breakers. Scoring of the breakers 

followed a similar approach as the power transformers. 

Figure 2-5 Breaker AHi Approach Summary 

s See Footnote 2 
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For wood poles, the Asset Risk Model utilizes Bums & McDonnell's asset health framework. Burns & 

McDonnell utilized IPL's pole inspection information to determine the asset health for 138,256 poles. 

Pole inspections for IPL are done on a IO year cycle. During the inspections, every pole is visually 

inspected and measured. Some assets have more detailed inspections performed, including boring or 

underground testing. Figure 2~6 provides a summary of the wood pole AHJ approach. Scoring for all 

138,256 poles was based on the wood pole AHi framework and wood pole inspection at the individual 

pole level. 

Figure 2-6 Wood Pole AHi Approach Summary 

2.2.3.2 Applylng Effective Age 

Using the asset health indices, the asset's location on the survivor curve is adjusted to reflect their 

condition. Better than expected condition is used to adjust the asset age so it is younger than its 

chronological age, and vice versa. Figure 2-7 illustrates how 'effective' age is used to adjust an asset's 

chronological age based on 'good' and ' poor' condition ratings, respectively. 

Page 23 of 58 
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Figure 2-7 Effective Age Example 
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ln general, the average asset age decreased with the AHi approach. his means that the AHi approach 

moved more assets from the higher L F to the lower L F regions of the heat matrix, thereby reducing 

the amount of investment recommended per the Asset Risk Model. 

2.3 Consequence of Failure (COF) 

his section describes the development of the F framework for IPL. IPL has an existing conse uence 

framework for transformer and breaker assets. he framework for these assets was initially developed by 

IPL staff and was recently reviewed in a collaborative effort with IPL Stakeholders . Bums & McDonnell 

leveraged IPL's existing conse uence framework for transformers and breakers and adjusted Bums & 

McDonnell's own framework for distribution circuits to create a global and holistic framework, 

applicable to all asset classes. 

o weighting factors are applied across the framework, rather the magnitude of the conse uence scoring 

framework has been designed to reflect the relative difference in conse uence for an overhead distribution 

section versus a high voltage breaker. For example, the conse uence framework includes scores as low as 

6.6 for a distribution section and scores as high as 700 for a large high voltage breaker. 

he F framework for each asset class includes the following categories 1 safety, 2 customer, 3 

environmental, restoration, 5 systems operations production, and 6 regulatory public. he F 

criteria in the Asset Risk Model are presented in Figure 2-8. 
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Figure 2-8 Consequence of Failure Criteria 
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All assets in the Asset Risk Model are scored against this framework. For the substation assets power 

transfonners, breakers, and batteries most of the asset scoring was provided by JPL. ith a manageable 

number of substation assets, IPL staff scored each asset manually, while some of the criteria were filled 

out using existing data sources. However, with the large number of circuit assets, existing data sources 

were leveraged i.e. database of circuit assets serving critical customers, database of poles with pole 

mounted transfonners along with some manual input. 

An example breaker conse uence score calculation is shown in able 2-2. he framework is configured 

with categories and subcategories. For scoring, the maximum subcategory score is taken as the category 

score and is used in the final calculation for an asset's 

summed for a total conse uence score of 700. 

F. he maximum value in each category is 

he Asset Risk Model also aligns each conse uence score to one of the following conse uence ratings for 

alignment to the risk grid, which is discussed further in Section .0 and 5.0. 

► ery Low 

► Low 2 

► Moderate 3 

► High 

► ery High- 5 
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Table 2-2: 138 kV Breaker (Allison '1#4 Bus Tie) 
--

Consequence Category Consequence Subcategory 

Safety Potential for Public or Employee ln)ury 
Potential for Fire/Explosion/etc. 

Customer Customer Rellabilitv 

Critical Customer 

Industrial Customer 

Environmental Potential for Spill / Release / etc. 

lm0act of SPIii / Release/ etc. 

Restoration Restoration Duration 

Failure Repair Costs 

Productivity/Reliability Outage / Production Downtime 

O0eratlons Workaround 

Control Continaencv Overloads 

Generation Loss 

Regulatory/Company Image NERC 

IURC 

Public 

Criticality Score Total 

2.4 Risk Reduction and Residual Risk 

Indianapolis Power & Light Company 2-10 

Indianapolis Power & Light Company 
TOSIC Plan Filing 

IPL Attachment BJB-2 (Public) 
Appendix 8.3 

Page 26 o f 58 

Score Max 

250 250 
250 
0 
0 so 
so 
so 
so 50 

35 
150 

150 

2 
100 

100 
100 
0 
0 
0 100 

100 
700 
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Figure 2-9: Survivor Curve and Asset Replacement 

Example Asset Class Deterioration (Survivor) Curve 

Asset 
Renewal 
changes 
asset's 

"Effective" 
Age 

s w ~ w ~ ~ ~ ~ e ~ ~ w ~ ro ~ 

Age (Years) 

Using this approach, the Asset Risk Model calculates the residual risk of the asset. Table 2-3 provides an 

example calculation for the residual risk of the replacement for a zero-year-old 138 kV breaker. 

Comparing Table 2-1 and Table 2-3 shows a total LOF reduction of 20.93 percent (from 26.49 percent to 

5.56 percent) if the asset is replaced in the first year of the forecast period. 

Table 2-3 Example LOF Calculation for Asset Replacement-138 kV Breaker 

Age Forecast Year Discrete LOF Cumulative LOF 

1 1 0.45% 0.45% 

2 2 0.47% 0.92% 

3 3 0.49% 1.41% 

4 4 0.52% 1.93% 

s 5 0.54% 2.47% 

6 6 0.56% 3.03% 

7 7 0.59% 3.62% 

8 8 0.62% 4.24% 

9 9 0.65% 4.88% 

10 10 0.67% 5.56% 
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In general, asset replacements do not impact COF, however, for a few asset classes risk is also reduced 

through a decrease in the COF score. Oil circuit breakers and certain types of conductor (covered) include 

a decrease in environmental and safety scores respectively. 
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3.0 OVERVIEW OF T&D ASSETS IN RISK MODEL 

A critical first step in building an asset risk model is defining what constitutes an 'asset' . This provides 

the appropriate boundary for understanding the failure mode of an asset. Figure 3-1 depicts the individual 

asset classes that are included in the Asset Risk Model organized by substation and circuit categories. 

Specifically, the asset classes include breakers, power transformers, batteries, underground sections, and 

transmission and distribution overhead sections. 

Figure 3-1: TOSIC Asset Class Configuration 

IPL TOSIC Asset s 

er.airers 

Power 
Transformers 

Batteries 

3.11 Substation Assets 

C1rcu1ts 

t 
UG Sections 

T&D OH Sec:tfons 

The substation assets evaluated as part of the TOSIC modeling include IPL's breakers, power 

transformers, and batteries 7, Table 3-1 presents the count of each of these asset types. 

Table 3-1: Substation Asset Type Counts 

:\ssl'l T~ pl' Tolal 

Breakers 1 359 
Power Transformers 217 

Batteries 114 

Total 1,690 

The transmission voltage levels of IPL's system include 138 kV and 345 kV. The distribution voltage 

levels of IPL comprise 4 kV, 13.2 kV, and 34.5 kV (34.5 kV is also sometimes referred to as sub-

7 While batteries are located throughout the system both in substations and circuits, most are located within 
substations. For this reason, they have been categorized as a substation asset for purposes of TOSIC planning. 
Indianapolis Power & Light Company 3-1 Burns & McDonnell 
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transmission). Table 3-2 includes the detailed counts of the breakers and power transformers of the 

distribution and transmission voltage levels. The power transformers are categorized using their low side 

voltages. 

Table 3-2: Transmission and Distribution Asset Counts In TOSIC 
-

\'oltagc Class Bn·al,l·rs PO\\l' I" Transfon nl•rs 

Distribution 

4kV 116 62 

13.2 kV 814 133 

34.5 kV 164 12 

Total Distribution 1.094 207 

Transmission 
138 kV 229 10 

345 kV 36 0 

Total Transmission 265 10 
T&D Total 1.359 217 

3.2 Circuits or Linear Assets 

The Asset Risk Model includes underground and overhead linear assets for transmission and primary 

service. Secondary cable was not included in the Asset Risk Model. Table 3-3 shows a summary of the 

miles of linear assets included in the Asset Risk Model. It should be noted that the table provides circuit 

miles ( i.e. 1 mile of single phase = 1 mile of two phase = 1 mile of three phase), not miles of conductor 

wire or cable. 

Table 3-3: IPL Circuit Summary 

,\~Sl' I T~ Pl' Cil'rnil Mill's 

Transmission and Sub-Transmission 1, 135 

Overhead Primary Distribution 3,677 

Underground Primary Distribution 3,977 

Total 8.789 

The Asset Risk Model defines a linear asset as a section or segment of the system. The following two 

sections describe in more detail how the sections are generated. Table 3-4 provides a summary of the 

number of underground and T&D overhead (OH) sections in the Asset Risk Model. Modeling the circuit 

assets at this level allows for the identification of specific high-risk spans/segments and comparison at the 

span and segment level across all circuits as opposed to a circuit by circuit comparison. It should be noted 
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that distribution circuits have a wide range of asset ages dependent on system growth and circuit re-

configurations. In some instances, the mainline or backbone of a circuit may be relatively young but the 

ties or laterals are much older because those laterals were moved over to the new circuit backbone when it 

was built to balance system load. Modeling at the span/segment level provides the necessary granularity 

circuit by circuit to identify the specific high-risk portions of a circuit to replace. 

Table 3-4: TOSIC Linear Asset Summary 

Cin·uil 
:\sscl T, Ill' St•t' lion, Sl'l' lion \I ill·, 

Underground Sections 57,981 3,977 

T&D OH Sections 160, 194 4,387 

Total 218,175 8,364 

3.2.1 Underground Sections 

Underground sections are defined by IPL's GIS application. Bums & McDonnell used IPL's GIS 

application asset hierarchy for the underground system to generate the underground sections. IPL's O1S 

application identified these sections based on their beginning and end points, which are typically 

manholes, vaults, distribution circuit transformers, or other structures. 

3.2.2 T&D Overhead (OH) Sections 

While the T&D OH system is made ofup 

several types of assets (poles, towers, and 

wires), the Asset Risk Model defines an 

overhead linear asset as a single pole/tower (i.e. 

vertical structure) and the length of the wire(s) 

from the structure attachment to the spot just 

before attachment to the next structure. While 

circuits are electrically separated, many are 

connected physically through the pole/tower 

(i.e. double or even triple circuits on a single 

vertical structure). Figure 3-2 illustrates this 

approach where a T&D OH Section is a single 

asset in the Asset Risk Model. 

The calculation of risk for each T&D OH 

Section is the sum of the risk of its parts, the 
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pole or tower and the associated wires (transmission or primary). Table 3-5 provides a summary of the 

asset base for the T&D overhead section. Every asset is assigned to one of the 160,194 T&D OH 

Sections. 

Table 3-5: Circuit Asset Type Counts 
-

/\SSl'I T~ Pl' l 'nih Count 

Towers count 4,065 

Wood Poles count 138,256 

Transmission Conductor circuit miles 1,135 

Primary Conductor circuit miles 7,653 

IPL's system comprises various conductor configurations, as illustrated in the Figure 3-3. Each of these 

configurations represents the type of T&D OH Sections in the Asset Risk Model. While there are dozens 

of other configurations, the configurations illustrated below generally characterizes most oflPL's system. 

The configurations include single or double circuits (even triple circuits), two phase or single phase, as 

well as configurations of both transmission/sub-transmission and distribution. Static and neutral wires 

have been excluded from the figure. 

Figure 3-3: T&D OH Section Configurations (Front View) 
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• • 
• • 
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Table 3-6 includes a summary of the most prevalent types of T&D OH Sections as well as the portion of 

the system that is made up of each type of section. 

Table 3-6: T&D OH Section Types 

St.•1.·tion Portion of 
St.>clion T~ pl' l\liks S~ sll' III 

13.2 KV - 1 ohase 1.385 3 1.6% 

13.2 KV - 3 ohase 1.544 35.2% 

345 KV 406 9.3% 

13.2 KV - 2 ohase 220 5.0% 

138 KV - tower 114 2.6% 

13.2 KV+ 13.2 KV I I I 2.5% 

34.5 KV IO I 2.3% 

34.S KV+ 13.2 KV 89 2.0% 

138 KV - oole 62 1.4% 

138 KV+ 138 KV 55 1.2% 

Other 299 6.8% 

Total 4.387 100•1. 

It should be noted that Table 3-6 and Table 3-4 show the total number of section miles whereas Table 3-3 

shows the number of circuit miles. As such, Table 3-6 and Table 3-4 show fewer miles due to several 

sections including double or even triple circuits. 
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The "Do Nothing' or 'Run-to-Failure' scenario quantifies the increase in risk that IPL carries over time if 

proactive replacements are not made. This approach involves allowing the assets to age over a 7-year 

period without replacements. This scenario establishes the baseline to compare the risk reduction for the 

various investment scenarios outlined in Section 5.0. This approach is appropriate because few utilities, 

including IPL, have a long-term (5 to 10 year) baseline for capital improvements with specific projects. In 

the absence of an status quo alternative baseline scenario, the 'Do Nothing' scenario is an appropriate 

baseline to compare other scenarios. 'Do Nothing' scenarios are routinely used to perform analysis such 

as that presented in this report. 

A key tool to visualize and understand risk is the risk grid/matrix, also known as a heat map. Figure 4-1 

provides the risk grid framework used throughout the rest of the report with LOF on the vertical axis, and 

COF on the horizontal axis. It should be noted that the probabilities on the vertical axis comprise the 

likelihood offailure over a 10-year period. 

Figure 4-1: Risk Grid Framework 

RlskMatrfx 

.... 
0 

80%+ 

1 I!! 60%-80% 
:I 40% - 60% = =j 

i .... 2 -40% 
:::i 0%- 20% 

-5 

Consequence of Failure 

Using this visualization tool, asset counts or, alternately, risk scores associated with those asset counts are 

provided for each of the 25 boxes. As described in more detail in Section 5.0, the location of an asset 

within the risk grid provides guidance into the type of risk mitigation strategy necessary. 

4.1 Assumptions 

The analysis assumes the following: 

► Assets will be subject to normal ageing over the seven years 

► COF ratings remain unchanged over the analysis period 
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► In the modeling scenario, any repairs done to an asset would restore it to service but would leave 

the age and service life unchanged 

► No new assets are added into the scenario during the 7-year analysis 

4.2 High-Risk Region 

As mentioned throughout this report, one of the key purposes of risk-based planning for IPL is to manage 

high-risk assets. IPL identified assets in the 2x2 box located in the upper right-hand comer of the risk grid 

as high-risk assets, as shown in Figure 4-2. This defined area is also known as the High-Risk Region. This 

region contains assets with either a high or very high COF and LOF. Section 5.2.2 outlines the approach 

utilized to manage the risk in this region. The 'Do Nothing' results below highlight the number of assets 

in this region as well as the risk in this region compared to that of the whole system. 

Figure 4-2: Heat Map High-Risk Region 

Risk Matrix 
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8 I!! 
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iii - --------
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~ 
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Consequence of Failure 

4.3 'Do Nothing' Risk Assessment 

The ' Do Nothing' risk assessment results are presented according to the two key asset bases in the Asset 

Risk Model, substations (asset count based) and circuits (aggregate of the total circuit miles). The 

combined risk profile results over the 7 years are provided in Section 4.4. 

4.3.1 Substations 

Figure 4-3 shows the 2019 'Do Nothing' heat maps for the 1,690 substation assets. As shown in the heat 

map, there are 244 assets in the High-Risk Region, representing approximately 14 percent of the asset 

base. As outlined above, these assets are prioritized for mitigation. The figure also shows that most of the 

assets are in the Moderate to Very High consequence range of the risk grid. The total risk score for the 

1,690 substation assets is approximately 320,000. This number is calculated by summing the risk score 

for every asset where risk is the product of the asset LOF and COF. The total risk for 244 assets in the 

High-Risk Region is approximately 127,000, or approximately 40 percent of the total substation risk. The 
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High-Risk Region accounts for 14 percent of the substation asset base, but 40 percent of the substation 

risk in 2019. 

'S Hlgh - 5 

"8 ! Hlgh - 4 

~ i Moderate - 3 
j ~ Low -2 
:l 

Remote -1 

Figure 4-3: 2019 Substation Asset Count Heat Map 

2019 'Do Nothing' Risk Profile 
Total 
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Very Low-1 

244 assets, or 14%, In High-Risk Region. 

Figure 4-4 shows the heat map in 2026, 7 years later. Since consequence is assumed to remain constant 

over time, the assets move up the risk grids to higher likelihoods offailure over the period, while keeping 

constant the number of assets included in each consequence category. The figure shows 411 assets, 

approximately 24 percent of the substation asset base, in the High-Risk Region, an increase of 167 assets, 

from 244 to 411, over the 7-year period. That is an increase in the amount of assets within the High-Risk 

Region of approximately 68 percent. 

Figure 4-4: 2026 Substation Asset Count Heat Map 

2026 'Do Nothlna' Risk Profile 
Asset Count Total 
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The total risk for the 1,690 assets in Figure 4-4 is approximately 412,000. That is an increase of 

approximately 29 percent over the 7-year period. The total risk for the 411 assets in the High-Risk Region 
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is approximately 212,000, or approximately 51 percent of the total 2026 substation risk. Over the 7-year 

period, the substation risk level in the High-Risk Region increased from 40 percent in 20 t 9 to 51 percent 

in 2026. In 2026, the High-Risk Region accounts for 24 percent of the substation asset base but 50 

percent of the substation risk. 

4.3.2 Circuits 

This section shows similar results to those in the substation section above. While circuit assets are 

modeled at the section level, for representation within the heat map the spans have been aggregated to the 

circuit level and then nonnalized on a per circuit mile basis to avoid biasing the results for longer circuits. 

The reason for this approach is the nature of the asset base, distribution assets are critical or strategic on a 

collective basis, not on an individual basis like many of the substation assets. 

Figure 4-5 shows the 2019 • Do Nothing' heat maps for circuits. A circuit's location on the LOF axis is 

based on the weighted average of the LOF scores for all the sections on the circuit. As an example, the 

218 circuits in the Moderate LOF include a section in each of the LOF categories but average out to a 

Moderate. As shown in the heat map, most of the circuits are in the Moderate to Very High consequence 

region of the grid and Low to Moderate regions of the likelihood categories. The total 2019 risk for the 

628 circuits is approximately 3,316,000. This score is calculated by summing the risk score for all 

underground and overhead T&D sections for all circuits. 

The total risk for 47 circuits in the High-Risk Region is approximately 346,000, or approximately 10 

percent of the total circuit risk. The High-Risk Region accounts for 7 percent of the circuit asset base, but 

IO percent of the circuit risk in 2019. 

Figure 4-5: 2019 Circuit Count Heat Map 
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Figure 4-6 shows the heat map in 2026, 7 years later. Since consequence is assumed to remain constant 

over time, the circuits move up the risk grids over the period, while keeping constant the number of 

circuits included in each consequence category. The figure shows 147 circuits, approximately 23 percent 

of the circuit asset base, in the High-Risk Region. An increase of I 00 circuits over the 7-year period. That 

is an increase in the amount of circuits within the High-Risk Region of 213 percent. 

The total risk for the 628 circuits in Figure 4-6 is approximately 4,065,000. That is an increase of 

approximately 23 percent over the 7-year period. The total risk for the 147 circuits in the High-Risk 

Region is approximately 1,485,000, or approximately 37 percent of the total 2026 circuit risk. Over the 7-

year period, the circuit risk level in the High-Risk Region increased from 10 percent in 2019 to 37 percent 

in 2026. In 2026, the High-Risk Region accounts for 23 percent of the circuit asset base but 37 percent of 

the circuit risk. 

Figure 4-6: 2026 Circuit Count Heat Map 
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Figure 4-7 shows the total risk score profile for both the substation and circuit assets for the ' Do Nothing' 

scenario from 2019 to 2026. As the figure shows, total system risk increases by approximately 23.1 

percent over the 7-year planning period. 

Figure 4-7: 'Do Nothing' Risk Forecast, 2019 to 2026 
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5.0 INVESTMENT SCENARIO RESULTS 

5.1 Overview 

IPL utilized a risk-based planning approach to prioritize investment in the T&D system. This section will 

present the investment case scenarios utilized in the TOSIC business case evaluation. The ' Do Nothing' 

approach (Section 4.0) serves as a baseline for calculating risk reduction benefit. The investment scenario 

results include the capital outlay in each, the risk before and after investment, and the business case 

summary. 

5.2 Risk Model Scenarios 

Three different investment approaches were modeled within the Asset Risk Model to calculate the 

resulting risk reduction benefit and understand if any assets still exceeded IPL ' s risk tolerance levels. The 

three scenarios are; 

► IPL Seven-Year TOSIC Risk-Based Scenario (IPL TOSIC Risk-Based Scenario) - This 

investment case relies on the Asset Risk Model and invests capital to replace high-risk assets and 

maximize risk reduction benefit per dollar invested. 

► LOF 4 Scenario-This investment scenario uses an asset's expected remaining life to prioritize 

investments and replace, over the 7-year period, all assets that fall within the LOF 4 (High) and 5 

(Very High) categories in 2026. In other words, the Asset Risk Model replaces any asset that has 

a LOF above 60 percent. This scenario does not consider asset consequence. 

► LOF 5 Scenario - This investment scenario uses an asset's expected remaining life to prioritiz.e 

investments and replace, over the 7-year period, all assets that fall within the LOF 5 (Very High) 

category in 2026. In other words, the Asset Risk Model replaces any asset that has a LOF above 

80 percent. This scenario does not consider asset consequence. Compared to the LOF 4 scenario, 

the LOF 5 scenario accepts more risk while lowering the required investment. 

The Risk-Based Scenario includes risk results and investment levels for the following plans of IPL's 

TOSIC Plan: 

► Substation Assets Replacement 

► Circuit Rebuilds 

► 4kv Conversion 

► XLPE Cable Replacement 

► Remote End - Breaker Relay/Upgrades 
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5.2.1 4kv Conversion, XLPE Cable Replacement. and Remote End - Breaker 

Relay Investment Plans 

Some systems within IPL's asset base require coordinated investment plans for execution. For instance, 

the conversion of a 4 kV system to 13.2 kV requires a detailed plan for when each circuit and substation 

can be retired and cut-over to the new 13.2 kV system. IPL has developed these plans for three such asset 

bases: 4 kV conversion to 13.2 kV, replacement of the unjacketed direct bury cable, and remote end 

breaker relay upgrades project. 

The Asset Risk Model is utilized to calculate the expected risk reduction of these three plans. The Asset 

Risk Model schedules the assets for retirement or replacement within each of these plans based on the 

year that IPL designated. All three investment scenarios outlined above adopt the plans for these three 

plans and reflect the same capital investment and risk reduction level. 

5.2.2 IPL TOSIC Risk-Based Scenario Approach 

The IPL TOSIC Risk-Based Scenario utilized a risk-based planning approach to identify and prioritize the 

assets for replacement based on the overall budget level. Two main goals of the risk-based planning 

approach for IPL, as mentioned, are: 

1. Identify high-risk assets and establish a plan to manage the risk. 

2. Identify the highest risk reduction per dollar invested for the system. 

Figure 5-1 is a guide for managing risk based on an asset' s placement within the risk grid. Assets in the 

top-right of the grid are high-risk. The risk is managed by replacement of the asset. Assets in the bottom 

right of the risk grid are high consequence but are relatively healthy. The strategy for these assets is to 

monitor how their health changes over time. For the assets in the middle to the top left of the risk grid an 

economic based strategy is employed for managing risk. This means that assets can be chosen for 

replacement based on available funds and capital efficiency. 
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Figure 5-1: Risk Management Approach 
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Any asset with a LOF of High or greater (LOF 4 ~ 4) and COF of High and greater (COF 4 ~4) is a high

risk asset and required action to manage the risk. Figure 5-2 shows this region, referred to here as the 

High-Risk Region. In general, assets in the High-Risk Region are targeted for replacement within the 7-

year period. 

Figure 5-2: High-Risk Region 

Risk Matrix 
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Conse uence of Fallure 

With the identification and prioritization of the assets in the High-Risk Region, the Asset Risk Model then 

prioritizes investment selecting assets with the highest risk reduction per dollar invested from the Risk

Investment Efficiency Region. This approach aligns with the second of the two goals of IPL's risk-based 

planning approach for TOSIC noted above. Figure 5-3 and Figure 5-4 show this region substation and 
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circuit asset bases, respectively. The larger region for the circuits' asset base is due to the nature of how 

circuit assets are replaced and the potential for risk reduction benefit from a consequence of failure 

perspective on some of the conductor types. If the area was not expanded for circuits this benefit would 

not have been realized. 

Figure 5-3: Risk-Investment Efficiency Region for Substation• 
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Figure 5-4: Risk-Investment Efficiency Region for Circuits 
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Additionally, IPL used several other factors and constraints enumerated in the summary below to identify 

and prioritize assets for replacement to create an executable TOSIC Risk-Based Scenario. In summary, 

assets were identified and prioritized for replacement based on the following: 

► Overall Asset Risk, specifically those assets in the High-Risk Region. 

► Risk reduction per dollar invested capital efficiency metric. 

► Internal and external resources available to execute investment by asset class and by year. 

► Lead time for engineering, procurement, and construction (e.g. large transformers). 

► MISO and other agency coordination. 

► Asset bundling into projects for work efficiencies. 
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► Asset replacement coordination (i.e. asset A before asset B, asset Y and asset Z at the same time). 

► Asset condition and health. 

5.2.3 LOF 4 Scenario Approach 

The LOF 4 Scenario is intended to provide a benchmark scenario that represents the risk reduction 

achieved by proactively replacing old assets, regardless of COF. The LOF 4 Scenario identifies assets for 

replacement based expected remaining life for the asset. Specifically, the LOF 4 Scenario replaces all 

assets with a LOF greater than 60 percent, top two rows, by 2026 as shown in Figure 5-5. Based on the 

figure, the LOF 4 Scenario will replace 424 substation assets over the 7-year period. Within the 7-year 

period assets are bundled by substation and circuit and prioritized for replacement based on the LOF. 

'S Very High • 5 

1 ; Hlgh - 4 
... =; Moderate -
§ "'"Low-2 
::, 

Figure 6-5: LOF 4 Scenario - Targeted Asset Replacements 

2026 'Do Nothing' Risk Profile 
Asset Count 

424 assets replacements In LOF 4 Scenario 

Total 

2 

The same approach is applied for the circuit assets. Any circuit segment in the LOF 4 or 5 categories by 

2026 is scheduled for replacement using the same bundling approach described above. For the LOF 4 

Scenario, 2,852 miles (or 99,233 segments), out of a total of 8,364 miles (or 218,175 segments), are in the 

LOF 4 or 5 categories. The LOF 4 Scenario replaces approximately 34 percent of the system miles or 45 

percent of the system segments. It should be noted that this scenario only replaces the segments on all 

circuits in the LOF 4 or 5 categories, not the entire circuit. 

This scenario does not consider many of the other factors and constraints of the IPL TOSIC Risk-Based 

Scenario noted in Section 5.2.2 above. Section 5.4 shows the results of the investment profile, heat maps 

post investment, and business case summary chart. It should be noted that this scenario assumes IPL can 

execute this level of work over the 7-year period. Further, while the IPL TOSIC Risk-Based Scenario 

includes a high-level schedule coordination effort, the LOF 4 Scenario does not. 
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The LOF 5 Scenario is intended to provide a second benchmark scenario that represents the risk reduction 

achieved by proactively replacing old assets, regardless ofCOF. The LOF 5 Scenario is like the LOF 4 

Scenario in that assets are identified for replacement based on expected remaining life for the asset. In 

contrast, the LOF S Scenario replaces all the assets by 2026 that have a LOF greater than 80 percent, 

whereas the LOF 4 Scenario uses a 60 percent threshold for LOF. 

Figure 5-6 shows that the LOF 5 Scenario includes the replacement of 200 substation assets. On the 

circuit side, the LOF 5 Scenario includes the replacement of 1,762 miles (or 64,628 segments), out of a 

total of 8,364 miles (or 218,175 segments). The LOF 5 Scenario replaces approximately 21 percent of the 

system miles or 30 percent of the system segments. It should be noted that this scenario only replaces the 

segments on all circuits in the LOF 5 category, not the entire circuit. 

Remote - 1 

Figure 5~: LOF 5 Scenario - Targeted Asset Replacements 

Ve 

2026 'Do Nothing' Risk Profile 
Asset Count 

Ve 

200 asset replacements In LOF s Scenario. 

Total 

200 

224 

528 
243 

As noted above, this investment scenario replaces the 4 kV and unjacketed underground assets per the 

plans established by IPL. This scenario does not consider many of the other factors and constraints of the 

IPL TOSIC Risk-Based Scenario noted in Section 5.2.2 above. Section 5.3 shows the results of the 

investment profile, heat maps post investment, and business case summary chart. It should be noted that 

this scenario assumes IPL can execute this level of work over the 7-year period. Further, while the IPL 

TOSIC Risk-Based Scenario includes a high-level schedule coordination effort, the LOF 5 Scenario does 

not. 
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This section shows the investment plan, risk heat maps after investment, and business case summary 

results for the IPL TOSIC Risk-Based Scenario. The approach to selecting the assets and prioritizing for 

replacement is outlined in Section 5.2.2 above. 

5.3.1 IPL TOSIC Risk-Based Scenario Investment Results 

Table 5-1 shows the asset replacement schedule throughout the 7-year TOSIC period for the IPL TOSIC 

Risk-Based Scenario. In total, there are 825 substation asset replacements or retirements and 1,291 

section miles of circuits replaced or retired. 

Table 6-1: Investment Scenario Replacement Schedule 
-

Asset Category Units 2020 2021 2022 2023 2024 2025 2026 

Power Transformer [count] 6 5 1 4 7 3 10 

Breaker [count] 54 99 114 139 99 110 89 

Batterv [count] 29 11 15 10 6 5 9 

Trans+ Sub-T [miles) 0 0 0 0 0 0 0 

OH - T&D Section [miles] 69 52 84 95 74 81 72 

UG Primary [miles) 109 109 109 109 109 109 109 

Table 5-2 shows the 7-year total investment by Project Plan category for the asset replacements and 

retirements shown above. 

Table 6-2: IPL TOSIC Risk-Based Scenario Investment Summary 

Nominal 

Project Plan $millions 

4kv Conversion $92.0 

XLPE Cable Replacement $86.2 

Remote End - Breaker Relay/ Uc1Zrades $21.0 

Substation Assets Replacement $248.1 

Circuit Rebuilds $298.7 

Total 

36 
704 

85 
0 

527 

764 

Figure 5-7 displays the annual capital investment profile of the IPL TOSIC Risk-Based Scenario totaling 

$746 million. The annual variability is driven by the bundling of assets into projects. The numbers in the 

chart include investment for the 4 kV conversion, unjacketed replacement plan, breaker remote end and 

relay project, and the asset replacements identified by the Asset Risk Model. The spend levels for the 

substation asset replacements and circuit upgrades are based on IPL technical internal limits over the 7-

year period. 
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Figure 5-7: IPL TOSIC Risk-Based Scenario Investment Profile 
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IPL TOSIC Risk-Based Scenario Risk Results Summary 

Section 4.3 includes the heat maps for the substation asset and circuit counts and risk scores for the 'Do 

Nothing' scenario. The following two figures, Figure S-8 and Figure 5-9, show the heat maps in 2026 

after investment for substations and circuits respectively. The total asset and circuit counts in the figures 

differ from those in Section 4.3 because of the 4 kV conversion asset retirements. 

For the substation assets, IPL's TOSIC Risk-Based Scenario replaces or retires all the assets in the High

Risk Region, it also captures many of the assets immediately outside of the High-Risk Region. The 

resulting substation system risk in 2026 from the scenario is approximately 147,000, 64.4 percent 

decrease in risk compared to the 2026 'Do Nothing' scenario. 

For the circuit asset base results, shown in Figure 5-9, the resulting system risk in 2026 is approximately 

2,692,000, 33.8 percent decrease in risk compared to the 2026 'Do Nothing' scenario. Further the plan 

removes 124 circuits from the High-Risk Region leaving 23 circuits. Compared to the 2026 ' Do Nothing' 

scenario the plan reduced risk in the High-Risk Region by 93.6 percent to an overall risk level of 
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approximately 95,000. It should be noted that IPL's technical execution limit over the 7 years does not 

allow them to replace all the sections in the High-Risk Region, causing 23 circuits to remain in the High-

Risk Region after 2026. As discussed above, COF typically remains constant over time, but for some 

asset classes the COF does change with a near ' in-kind' replacement. In the case of the circuit upgrades, 

some wire types (covered conductor) consequence scores decreased with the replacement to the new 

equipment standard (bare conductor). This is the reason for circuits moving to lower COF categories. 

Figure 5-8: 2026 Substation IPL TOSIC Risk-Based Scenario Asset Count 
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Figure 5-9: 2026 Circuit IPL TOSIC Risk-Based Scenario Circuit Count 
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5.3.3 IPL TOSIC Risk-Based Scenario Business Case Summary Results 

Total 

1 

1 
186 
271 

Total 

3 

183 
308 

Figure 5-10 shows the overall business case comparing risk reduction to invested capital for the IPL 

TOSIC Risk-Based Scenario. 
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Figure 5-10: IPL TOSIC Risk-Based Scenario Capltal Investment vs. Risk Profile 
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The following highlights some of the main business case points for the IPL TOSIC Risk-Based Scenario: 

► Total risk reduction by the end of 2026 (year 7) of 36.6 percent. 

► Replacement or retirement of 825 substation assets ($285 million) and 1,291 section miles of 

circuits ($461 million) for total for investment in capital of $746 million. 

► Mitigation of all substation asset risk in the High-Risk Region. In the High-Risk region, 40 

circuits remain due to IPL's technical constraints for circuit upgrades over the 7-year period. 

► For every million dollars invested, risk is reduced by 2,196 risk points. 

5.4 LOF 4 Scenario Results 

This section shows the investment plan, risk heat maps after investment, and business case summary 

results for the LOF 4 Scenario. The approach to selecting the assets and prioritizing for replacement is 

outlined in Section 5.2.3. At a high level, the LOF 4 plan replaces all assets with a LOF of60 percent and 

greater. 
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Figure 5-1 1 displays the annual capital investment profile of the LOF 4 Scenario totaling$ 1 ,5 I 1 million. 

The numbers in the chart include investment for the 4 kV conversion, unjacketed replacement plan, 

breaker remote end and relay project, and the asset replacements identified by the Asset Risk Model. 

Substation total spend is approximately $206 mlllion, while total spend for circuits is approximately 

$ t ,306 million. In total, there are 488 substation asset replacements or retirements and 3,136 section miles 

of circuits replaced or retired. Based on lPL's and external contractor's execution capacity, the plan is 

likely executable on the substation side, however the circuit plan is likely not executable. 

Figure 5-11: LOF 4 Scenario Investment Profile 
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Section 4.3 includes the heat maps for the substation asset and circuit counts and risk scores for the 'Do 

Nothing' scenario. The following two figures, Figure 5-12 and Figure 5-13, show the heat maps in 2026 

after investment for substations and circuits respectively. The total asset and circuit counts in the figures 

differs from those in Section 4.3 because of the 4 kV conversion asset retirements. With the significant 

higher asset replacement levels, especially for the circuit assets, the total risk reduction is significantly 
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more than the IPL TOSIC Risk-Based Scenario. The total risk of the substation asset base after 

investment is approximately 214,000 and approximately 2,159,000 for the circuit asset base for a 

combined system risk of 1,473,000 post investment. This is a decrease in risk compared to the 2026 ' Do 

Nothing' scenario of 48.1 percent and 69.0 percent for substations and circuit, respectively, and 67. l 

percent overall. 
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Figure 5-12: 2026 Substation LOF 4 Scenario An et Count 
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Figure 5-13: 2026 Circuit LOF 4 Scenario Circuit Count 
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Figure 5- 14 shows the overall business case comparing risk reduction to invested capital for the LOF 4 

Scenario. 
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Figure 5-14: LOF 4 Scenario Capltal Investment vs. Risk Profile 
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The following highlights some of the main business case points for the LOF 4 Scenario: 

► Total risk reduction by the end of 2026 (year 7) of 67 .1 percent. 

► Replacement or retirement of 488 substation assets (approximately $206 million) and 3,136 

section miles of circuits (approximately $1,306 million) for a total investment in capital of 

approximately $1 ,516 million. 

► No assets remaining in the High-Risk Region. 

► Risk points reduced per million dollars invested of 1,988. 

5.5 LOF 5 Scenario Results 
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This section shows the investment plan, risk heat maps after investment, and business case summary 

results for the LOF 5 Scenario. The approach to selecting the assets and prioritizing for replacement is 

outlined in Section 5.2.4 above. At a high level, the LOF 5 Scenario replaces all assets with a LOF of80 

percent and greater. 
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Figure 5-15 displays the annual capital investment profile of the LOF 5 Scenario totaling $999 million. 

The numbers in the chart include investment for the 4 kV conversion, unjacketed replacement plan, 

breaker remote end and relay project, and the asset replacements identified by the Asset Risk Model. 

Substation total spend is approximately $122 million while circuit total spend is approximately $877 

million. In total, there are 328 substation asset replacements or retirements and 2,332 section miles of 

circuits replaced or retired. While the plan is executable on the substation side, the circuit plan is likely 

not executable. 

I'll 
C ·e 
0 

$300 

$250 

~$150 
1: 
II 
E 
i 
_E $100 
-;;; 
~ 
C. a 

$50 

$0 

5.5.2 

Figure 5-15: LOF 5 Scenario Investment Profile 
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Section 4.3 includes the heat maps for the substation asset and circuit counts and risk scores for the 'Do 

Nothing' scenario. The following two figures, Figure 5-16 and Figure 5-17, show the heat maps in 2026 

after investment for substations and circuits respectively. The total asset and circuit counts in the figures 

differs from those in Section 4.3 because of the 4 kV conversion asset retirements. With the significant 

higher number of asset replacements, the total risk reduction is significantly more than the IPL TOSIC 
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Risk-Based Scenario. The total risk of substation asset base after investment is approximately 265,000 

and approximately 2,137,000 for the circuit asset base for a combined system risk of2,402,000 post 

investment. This is a decrease in risk compared to the 2026 'Do Nothing' scenario of 35.6 percent and 

47.4 percent for substations and circuit, respectively, and 46.4 percent overall. 
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Figure 5-16: 2026 Substation LOF 5 Scenario Asset Count 
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Figure 5-17: 2026 Circuit LOF 6 Scenario Miles Count 
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For the substation asset base, before investment, the High-Risk Region included 411 assets (Figure 4-4) 

with a total risk score of approximately 212,000. After the LOF S Scenario, 159 assets remain in the 

High-Risk Region. Those I 59 assets have a risk score of approximately 57,000. The Risk-Based Scenario 

replaces all substation assets in the High-Risk Region. Figure S-17 shows that the LOF S Scenario 

removes most of the circuits from the High-Risk Region. 
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5.5.3 LOF 5 Scenario Business Case Summary Results 

Figure 5-18 shows the overall business case comparing risk reduction to invested capital for the LOF 5 

Scenario. 

Figure 5-18: LOF 5 Investment Plan Capltal lnv"tment vs. Rl•k Profile 
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The following highlight some of the main business case points for the LOF 5 Scenario: 

► Total risk reduction by the end of 2026 (year 7) of 46.4 percent. 

► Replacement or retirement of328 substation assets (approximately $122 million) and 2,332 

section miles of circuits (approximately $877 million) for a total investment in capital of 

approximately $999 million. 

► 159 substation assets and 5 circuits remain in the High-Risk Region. 

► Risk reduced per million dollars invested of 2,076. 
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Figure 5-19 summarizes the three investment plan business cases. The figure is a summary and 

comparison of the results shown above in Sections 5.3, 5.4, and 5.5. The red line represents the 'Do 

Nothing' risk results while the green line represents the 2026 risk score of each scenario investment plan. 

The blue bars show the total 7-year investment for each scenario. The orange box shows the risk 

reduction per million dollars invested, a measure of the investment scenarios capital efficiency. 

Figure 5-19: Scenario Risk and Investment Summary Results 
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► The age-based investment scenarios LOF 4 and LOF 5 require more capital investment than the 

IPL TOSIC Plan scenario, $765 million and $253 million more for LOF 4 and LOF 5 scenarios, 

respectively. 

► The IPL TOSIC Plan has the highest risk reduction efficiency of 2,196 

► The lPL TOSIC Plan scenario replaces all the substation assets in the High-Risk Region. While 

the IPL TOSIC Plan does not remove all the circuits from the High-Risk Region, this is due to 
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technical execution constraints. The LOF 4 plan removes all the substation assets from the High-

Risk Region while the LOF 5 plan still has 159 assets. The LOF 4 and LOF 5 scenarios remove 

all or nearly all the circuits from the High-Risk Region. 

► The IPL TOSIC Plan incorporates the other factors and constraints identified in Section 5-2 (e.g. 

project coordination, MISO outages, contractor limits) to execute investments over the 7-year 

period. 

► While the LOF 4 and LOF 5 scenarios have more risk reduction than the IPL TOSIC Plan 

scenario, they come at a significantly higher cost and lower risk reduction per dollar invested. 

The LOF 4 and LOF 5 scenario capital efficiencies (1,988 and 2,076, respectively) are less than 

that of the IPL TOSIC Plan (2, 196). 

As discussed throughout the report, IPL utilized a risk-based planning approach in creating a 7-year 

TOSIC capital plan with the goal of managing high-risk assets and providing economic risk reduction. 

The IPL TOSIC plan manages the risk with all the assets in the High-Risk Region up to IPL's technical 

executable constraints, while achieving the highest capital efficiency and spending less than the LOF 4 

and LOF 5 scenarios. 
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1.0 Overview 
During Q4 2018 Black & Veatch was commissioned by Indianapolis Power & Light ("IPL") to 
conduct an inspection and review of the IPL Transmission and Distribution System Asset Risk 
Model ("Risk Model") that was developed by Burns & McDonnell ("BMcD"). This model is a MS 
Excel-based planning and diagnostic tool. IPL uses the Risk Model to parameterize, gauge and 
measure certain risk attributes related to the IPL Transmission and Distribution ("T&D") system. 
This model is the joint property ofBMcD and IPL. IPL commissioned BMcD to assemble IPL 
transmission and distribution system asset data, inspect and format the data and apply it to the 
Risk Model. BMcD and IPL developed input assumptions required by the model that relate to asset 
failure impacts and other various parameters characterizing the likelihood of asset failures. 

The purpose of this memorandum is to explain Black & Veatch's review of the Risk Model and 
provide Black & Veatch's observations about it IPL requested that Black & Veatch inspect and 
review the Risk Model for general soundness in relation to certain practice norms, inspect the 
inputs that have been used, and to validate that the model yields reasonable outputs given the 
nature of the applied inputs.1 

2.0 Qualifications 
IPL selected Black & Veatch to perform this review because of Black & Veatch's independence in 
this matter and its asset management consulting practice qualifications and capabilities in general. 
Black & Veatch also has specific experience related to the Indiana Transmission, Distribution and 
Storage System Improvement Charge ("TOSIC") plan development process and evaluation norms 

associated with it. 

Specifically, Black & Veatch uses and deploys similar asset registry and risk models in Its work with 
electric and gas utilities for similar risk attribute assessments that were conducted for IPL by BMcO. 
Black & Veatch is highly familiar with the use, construction and operation of asset registries and 
risk models. Black & Veatch's consultants are also leaders in applying industry practice norms 
related to asset management assessments. These involve application of the International 
Organization for Standardization ("ISO") standards and guidelines to gather and apply asset 
performance data and to measure and quantify risk in relation to and arising from this data.2 This 
expertise in applying essential asset management practice norms greatly influence the nature of the 
review. 

1 IPL requested that Black & Veatch and BMcO work collaboratively to conduct this inspection and review of 
the Risk Model. In fact, the success of this effort was only possible through the collaboration of BMcD, IPL and 
Black & Veatch In this matter. 
2 Black & Veatch's extensive experience includes asset management planning, capital prioritization, asset 
failure analysis, risk assessment using the Jnternational Organization for Standardization standard for risk 
management (IS031000), performance benchmarking, maintenance optimization, business planning, 
serviceability assessment, whole life costing, operational efficiency, International Organization for 
Standardization standard for asset management maturity assessments (1S055001), business change 
management, and Infrastructure rehabilitation. 
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3.0 Scope Definition and Purposes 
To conduct this Risk Model inspection and review, Black & Veatch carried out the following 
activities. The purposes of each activity is also described. 

Black & Veatch: 

1) Inspected the MS Excel-based computer spreadsheet Risk Model's "architecture". This 
means the structure of the spreadsheet model and how parts of the model interact to 
translate inputs to outputs. 

2) Inspected certain formulas used in the Risk Model through in person and web-based 
meetings. The inspections were limited to formulas that BMcD considered non
proprietary. Also, this step was conducted on a sampling basis. For those formulas that 
were considered proprietary, Black & Veatch and BMcD discussed their purposes and 
principles for 'reasonableness'. 

3) Inspected some data sets that were provided by IPL and then applied within the Risk Model. 
This too was conducted on a sampling basis. 

4) Reviewed a set of Risk Model input assumptions, including unit cost data, asset depreciation 
curves from IPL's most recent depreciation study, and criticality criteria from IPL's Asset 
Management system. This step was conducted on a sampling basis as well. However, the 
most impactful assumptions (in Black & Veatch's judgment) were included in this review. 

5) Inspected the assumptions that BMcD applied to the Risk Model that involve broad 
adjustments to classes of data and/or other input assumptions. This constitutes both 
informal or formal "rules" by the model analyst that ostensibly could play a role in 
influencing the input data (and therefore final model evaluation outputs, and potentially 
conclusions). This step includes the method used to adjust the actual asset ages to 
determine effective ages, and 'scoring approaches' for assessing the risk of asset classes. 

6) Inspected the Risk Model results (i.e., outputs) in the form of tabular data and graphs. 

The intention ofthe work was not to conduct a detailed audit of the Risk Model. In fact, in performing 
this work Black & Veatch inspected the model, formulas, input assumptions, and data sets, informal 
sampling techniques, and informal questioning of BMcD model users. 

IPL commissioned Black & Veatch to provide a check on the soundness of the model (architecture, 
methods, data inputs, computations, outputs) in relation to asset practice norms, and to identify 
and describe for reasonableness unexpected or uncommon elements of the Risk Model in relation 
to generating outputs (which in turn support the rendering of conclusions) regarding the risk 
attributes of the IPL T&D system assets. The six (6) activities identified above represent means 
towards these ends and are described further in Table 3-1. 
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Table 3-1 B&V Review and Inspection Scope 

WOIU< AREA OBJECTIVE SCOPE 

Inspected Risk Model architecture B&V model Inspection of 
Model Inspected for model architecture and 
"architecture" conformance with Asset core modules and 

Management norms (per essential functionality 
practice norms in Indiana 
and elsewhere and ISO 
31000 and 55000 
standards) 

Inspected lnspected model formulas Spot check of some 
formulas In meetings and spot formulas through re-

checked (sampled) the creating the development 
use of depreciation curves oflikellhood of failure 
for breakers calculations for breakers 

Inspected data Inspected data IPL This included unit cost 
sets provided to BMcD for data, asset depreciation 

completeness and to curves from IPL's most 
understand how BMcD recent depreciation study, 
modified source data3 for condition data and 
the Risk Model scoring, and criticality 

criteria from IPL's Asset 
Management system. 

Reviewed Input Inspected Input This included: 
assumptions assumptions through face • unit cost data 

to face and web meetings • asset depreciation 
curves from IPL's most 
recent depreciation 
study 

• criticality criteria from 
IPL'sAsset 
Management system 

Inspected Inspected model rules This included: 
"rules" that through face to face and • Infilling of missing age 
Influence model web meetings data 

• effective age 
adjustments 

• consequence of failure 
scoring rules 

Inspected Risk lnspected model outputs Reviewed Risk Model 
Model Results through face to face and output for 

web meetings reasonableness 

India napolis Power & Light Company 
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I.IMIT/\TIONS 

Formulas and model logic 
deemed as proprietary 
were verbally discussed 
only with BMcD. 

Proprietary model was 
not provided to Black & 
Veatch so spot check was 
done by re-creating 
likelihood of failure 
calculations for breakers 

Since the proprietary 
model was not provided 
to Black & Veatch, the 
model was Inspected 
through face to face and 
web meetings 

Since the proprietary 
model was not provided 
to Black& Veatch, the 
model was inspected 
through face to face and 
web meetings 

Since the proprietary 
model was not provided 
to Black & Veatch, the 
model was Inspected 
through face to face and 
web meetings_ 

2 D.ita Is often modified to address errors and gaps In the data and to format It and otherwise prepare It for use In the model. Often poor 
data ts eliminated for further use. Sometimes modelers use the phrase "scrub the data• to describe these steps, Scrubbing the data 
Improves the model's quality by Improving the Integrity of the data that Is eventually applied within the model. 
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To perform this work Black & Veatch conducted several meetings with BMcD and IPL so the BMcD 
team members could explain to Black & Veatch how the Risk Model was developed, how the input 
assumptions were derived, how missing input data was infilled,4 how model formulas operate, and 
how results were generated and interpreted. 

Because of the proprietary nature of the Risk Model, Black & Veatch was not provided a copy of the 
Risk Model for independent audit and review. Rather, during the meetings BMcD demonstrated 
and discussed the model in a logical step-wise fashion. Separate and apart from these meetings 
Black & Veatch re-created the BMcD model likelihood of failure calculation for transmission system 
breakers and compared these results to a summary table from the BMcD model. Transmission 
system breakers were selected for this step because they are a large and important asset class. 
Black & Veatch also reviewed BMcD-created documentation explaining the Risk Model architecture, 
inputs and outputs. 

Additionally, as part of the inspection and review of the Risk Model attributes (inputs, outputs, and 
computational 'engine'), Black & Veatch levered Its experience with similar risk modeling exercises. 
Using public domain information, specific areas ofreview include: 

ISO-based Risk Framework (meaning the way in which risk is measured and assets compared) 

■ Average service life data by asset class 

Depreciation curves by asset class 

Model Output 

5.0 Risk Model Description 
The goal of using the Risk Model is to determine a way to focus on high-risk assets for priority 
replacement. This is done by quantifying the risk reduction achieved by investing in the 
replacement of certain assets whose risk score is in the higher risk regions of the heat map. The 
quantification is the product of the consequence of an asset's failure and its likelihood of failure. 
The assets with a higher consequence and likelihood of failure pose a higher risk to IPL's T&D 
system. Once the Risk Model was developed, it was then used by BMcD to help IPL identify the 
capital expenditures for substations and circuits that were part of IPL's TOSIC filing. IPL used their 
engineering judgement to determine the amount of work that was able to be completed in a seven
year period and then the Risk Model identified the assets for replacement 

4 This actlvlty Is common when working with large data sets. The primary method for Infilling was using the Install year from other 
assets that were In close proximity, An example Is using the Install year of a pole for conductor. 

BLACK & VEATCH I Black & Veatch Review Method 4 
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6.0 Black & Veatch Inspection and Review of Risk Model 
Architecture 

Black & Veatch used its knowledge of Asset Management norms (practice norms in Indiana and 
elsewhere and ISO 55000 standards) to inspect the Risk Model architecture. This was completed 
through face to face and web meetings as noted earlier. BMcD broadcasted the MS Excel model to 
the meeting participants, reviewing and explaining the model architecture. The modules depicted 
in Figure 6-1 were Included in this review. The exception was the Geodatabase which was 
explained as propriety to BMcD. However, BMcD and its Geodatabase expert explained the way in 
which the database was developed and how and where the source data was acquired. 

During these meetings Black & Veatch requested deeper explanations when the architecture 
deviated from other models about which Black & Veatch is aware (and in some cases expert users 
of). Black & Veatch separately conferred to discuss the differences and determine if the differences 
were significant enough to cause model result deviations (from what other models might generate). 

Another important attribute of the Risk Model architecture is the manner in which assets relate to 
each other in a hierarchical way. The asset hierarchy is used in the asset register to aggregate risk 
up from the asset class level to the substation/circuit levels and to display outputs and results at 
the substation/circuit levels. Figure 6-2 shows the asset hierarchy for the Risk Model that was 
provided by BMcD. 

The asset hierarchy described within the Risk Model are used to identify the capital expenditures 
for substations and circuits; not all of IPL's asset classes and assets, however, are evaluated within 
the Risk Model. Some examples of asset classes nQt. included in the Risk Model include: the Central 
Business District assets, communication system assets, protection devices, relays, and switches. 

BLACK & VEATCH I Black & Veatch Inspection and Review of Risk Model ArchltecturE 5 
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Black & Veatch offers the following observations regarding its inspection of the Risk Model 
architecture: 

■ The Risk Model's architecture aligns with risk models that Black & Veatch has developed for 
other utilities evaluating asset replacements. 

■ The Risk Model asset hierarchy also aligns with risk models that Black & Veatch is familiar with. 

■ By alignment, Black & Veatch means: 

The model structure - down to the modules themselves -- is very similar to that which Black & 
Veatch is familiar, and which it applies in other jurisdictions. 

The modules interact and relate in ways required to determine the necessary model evaluation 
outputs, namely: heat maps and summary graphs showing risk reduction, expenditures and 

BLACK & VEATCH I Black & Veatch Inspection and Review of Risk Model Architecture 6 
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the ratios of these. Black & Veatch found no gaps that would imply the inability to generate 
the intended computational outputs. 

The asset classes selected for the model are the same as those included in the risk models 
presented by Black & Veatch in other TOSIC filings. For circuits the risk is aggregated from the 
section (i.e. pole/tower and conductor) level to a circuit level in order to understand the 
impact circuits have on the system. However, the Risk Model pinpoints risk of specific sections 
to prioritize replacement within the circuits. 

In brief, Black & Veatch found no weaknesses or gaps in the Risk Model from an architecture design 
standpoint. It is built in a way that an asset manager proficient in ISO 55000 and ISO 31000 
practice norms would find logical, reasonable, sufficient, and required. 

7 .0 Inspection and Review of the Risk Model Formulas 
Black & Veatch used the Risk Model architecture as a guide to review the Risk Model formulas. Due 
to the proprietary nature of the Risk Model, Black & Veatch's formula inspection was performed as 
BMcD demonstrated and discussed the model with Black & Veatch, explaining the major parts of the 
Risk Model. This occurred as part of several in person and web-based meetings. 

Similar to the architecture review, Black & Veatch inquired about formulas in an organized and 
systematical way to learn more about the formulas and trace how they were operating within the 
model. Black & Veatch used these occasions to inquire deeply about how the model formulae were 
constructed, and why certain methods were applied. As with the architecture review, Black & 
Veatch levered its own expertise In developing and operating similar models. When there were 
differences in approaches, the BMcD and Black & Veatch participants talked freely about what was 
behind these choices in approach. Throughout, Black & Veatch was mindful about inquiring about 
formulas and deliberately focused on the ones that had the greatest influence on model results. 

Black & Veatch offers the following observations regarding its inspection of the Risk Model 
formulas: 

The Risk Model formulas align with other risk models that Black & Veatch has developed for 
other Indiana TOSIC filings and other places. 

By alignment in this context, Black & Veatch means: 

The formulas appear logical and well structured, 

They appear to perform the necessary computations correctly, 

The layout allows for copying and pasting formulas to prevent formula errors, 

Formulas are linked to key settings so that when the settings are updated the changes flows to 
all applicable formulas. 

8.0 Inspection and Review of the Risk Model Data Sets 

(Inputs) 
As part of IPL's ongoing asset management efforts, IPL was able to assemble a large quantity of data 
for potential use within the Risk Model. First, IPL focused on data that it knew would be structured 
and evaluated within the Risk Model. (As noted earlier, some asset classes were excluded). Next, 
IPL provided data that resides in its Geographic Information System ("GIS'1, Osmose, and Excel 

BLACK & VEATCH I Inspection and Review of the Risk Model Formulas 7 
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spreadsheets. Black & Veatch reviewed the asset data provided to BMcD to gain a familiarity with it. 
As part of in person and web-based sessions BMcD explained to Black & Veatch how the data was 
set up with the model and how the various modules and formulas operated in it. During these 
sessions Black & Veatch asked many questions to gain an understanding about the way BMcD 
applied the data in the Risk Model. 

In addition to the review, Black & Veatch used some of the IPL data (specific to the Risk Model) to 
do a spot check. 

The principal or main types of data provided to BMcD were as follows: 

■ Asset Record Information 

Unique Identifiers used for asset identification 

Asset Description 

Install Year 

Location 

Other key information needed for the asset register 

Depreciation Studies 

Asset Health Information (e.g. condition assessment scores and framework and IPL Asset 
Management documentation) 

■ IPL's Existing Consequence Framework 

■ IPL's Asset Hierarchy 

■ Geodatabase Query 

Black & Veatch offers the following observations regarding its inspection of the Risk Model Data 
Sets: 

■ IPL has more asset health information and scoring guidelines available than other utilities for 
which Black & Veatch has developed risk models. This information provides a better 
understanding of the actual health of the assets to determine the effective age instead of only 
relying on chronological age. The overall impact of the data was to decrease the average age of 
those assets and provide more validation that the model likelihood of failure was not overstated. 

The install year was not available for every asset in each asset class so BMcD used age infilling to 
determine the install year. The methods used for infilling age were appropriate to use when 
developing risk models. 

9.0 Inspection and Review of the Risk Model Input 
Assumptions 

Black & Veatch distinguishes here between the data sets (above) and other forms of input 
assumptions. The data sets are of course inputs. In this section, however, Black & Veatch focuses on 
model assumptions that operate on many of the data sets. 

BLACK & VEATCH I Inspection and Review of the Risk Model Input Assumptions 8 
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In a way comparable to the review of the architecture, Black & Veatch completed a sample-oriented 
inspection and review of the Risk Model input assumptions as part ofin person and web-based 
meetings. BMcD, as before, broadcasted the Risk Model. Black & Veatch used these sessions to 
inquire about the input assumptions as they were encountered. Later, Black & Veatch met as a 
team to discuss the input assumptions, differences from Black & Veatch's experience in applying 
similar factors to its asset risk models. The focus of course was on assumptions of significant 
importance to the Risk Model results. 

The main assumptions that Black & Veatch reviewed are as follows: 

Unit Cost Data 

Inflation Factor 

Asset Depreciation Curves 

Average Service Lives 

■ Criticality Criteria 

■ Red Zone Selection 

IPL Resource Constraints 

Black & Veatch offers the following observations regarding its inspection of the Risk Model Input 
Assumptions: 

Unit Cost Data - Black & Veatch reviewed the unit cost data that IPL provided to BMcD for the 
Risk Model and Black & Veatch was comfortable with the Association for the Advancement of 
Cost Engineering ("AACE") class estimates. 

■ Use of' Asset Depreciation Curves - Black & Veatch compared BMcD's selection of each asset 
class depreciation curve with other utilities. Though differences are observed, the selection 
methods and curve usage aligned with the other utilities. By alignment in this context, Black & 
Veatch means the shape of the curves were the same or similar. 

■ Average Service Lives - Overall IPL has longer average service lives than the other utilities that 
Black & Veatch compared. This appears to be the result of the efforts IPL has undertaken around 
asset management. This means that when the model identifies assets for replacement, they are 
already older than other utilities. 

Criticality Criteria - BMcD's method uses a wide range of scores to weight the Impact of 
consequence of failure while some other models used and reviewed by Black & Veatch applied a 
multiplier to weight the score. Though the methods are slightly different, both work well to state 
the consequence of failure for each asset class to understand the overall system risk. In addition 
to reviewing the criteria, Black & Veatch worked with BMcD and IPL to calibrate the consequence 
of failure definitions and related score. The resulting consequence of failure details can be found 
in the BMcD Risk Model Report. To further explain, BMcD chose to score consequence of failure 
with a graduated scale with up to 16 different consequence levels that ranged from a score of Oto 
1,000. The appropriate score was developed and applied to the different asset classes. There 
were six different failure (i.e., consequence) categories (e.g. Safety Impact, Customer Impact, 
Environmental Impact, Restoration, System Operation/Production, and Regulatory /Public). The 
categories have multiple criteria within them and the Risk Model uses the max score within each. 

Red Zone Selection - The Red Zone is used as a guide when developing the TOSIC plan for 
substations and circuits. In this Risk Model, the Red Zone represents tier one assets. This includes 

BLACK & VEATCH I Inspection and Review of the Risk Model Input Assumptions 9 



Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 
Exhibit A 
Page 163 of 237

Indianapolis Power & Light Company 
TOSIC Plan Filing 

IPL Attachment BJB- 2 (Public) 
Appendix 8. 4 

Page 13 of 15 

assets that have a consequence of failure ("COF") of greater than, or equal to 4 and an LOF of 
greater than, or equal to 4. Assets in this region were targeted for replacement first within the 
seven-year period. The Red Zone approach used in the Risk Model covers less of the risk grid 
than other risk models Black & Veatch has worked with; however, it still is appropriate for the 
Risk Model as it uses the tier one assets to identify highest risk assets for replacement and then 
relies on tier two to focus investment based on risk reduction per dollar spent. 

Figure 9-1 Red Zone Target Region - IPL 
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IPL Resource Constraints - BMcD designed the Risk Model to handle resource constraints and 
then worked with IPL to calibrate the limits for each asset class. An example of this is restricting 
the Risk Model with the number of circuits that are able to be replaced in a given year based on 
resources and system availability. This approach aligns with the way Black & Veatch constrained 
the risk models it presented in other Indiana cases. By alignment in this context, Black & Veatch 
means that the other models had the ability to also limit the number of assets class replacements 
per year. 

10.0 Inspection and Review of the Model's General Rules 
The Risk Model has a wide range of broad or general rules used to apply the various input 
assumptions to each asset in the Risk Model. This allows for the user to adjust information to the 
thousands of asset records and allows for the model to be updated annually. 

As with the review of the architecture (in person, etc.) Black & Veatch reviewed the Risk Model 
general rules with BMcD. Similar to the architecture review, Black & Veatch reviewed general 
rules and requested additional explanations when unfamiliar rules were found (per Black & 
Veatch's experience). Black & Veatch met as a team to discuss the differences, determining their 
importance and impact. 

The main types of general rules that Black & Veatch reviewed are as follows: 

■ Infilling of Missing lnstall Years 

■ Effective Age Adjustments 

Consequence of Failure Scoring Rules 

Black & Veatch offers the following observations regarding its inspection of the Risk Model Data 
Sets: 

■ Infilling of Missing Install Years - The availability of asset's install year is a common issue that 
utilities are faced with when developing a risk model. IPL was not unique with the data that was 
available for determining the age of their assets. 

BLACK & VEATCH I Inspection and Review of the Model's General Rules 10 
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There was sufficient substation asset data to determine an install year for breakers and power 
transformer assets. 

The install year for batteries, breakers, and power transformers were not in the system so an 
IPL subject matter expert ("SME") reviewed physical records to determine the install year. 

For the circuit assets, there were more data gaps with the install date for the conductor. 

There was good install year asset data for poles and towers so BMcD used the GIS information 
to match poles and towers with conductors to determine the install year. 

Effective Age Adjustments - The availability of condition test data allows for an asset's effective 
age to be determined by adjusting the chronological age to incorporate the health of the asset. IPL 
had good condition data available for breakers, power transformers, and poles. In addition to the 
data, IPL already had the data in a format that was easy to use along with testing thresholds that 
allowed BMcD to determine the asset health. These were the only assets in the Risk Model that 
had asset health data. 

■ Consequence of Failure Scoring Rules -The scoring rules allow for the Risk Model to assign a 
consequence of failure score to each of the asset records in the model. BMcD worked directly 
with IPL SMEs to understand the magnitude of failure for each of the asset classes in the Risk 
Model and then applied the rules. This is the same approach Black & Veatch has used to develop 
scoring rules in similar risk models. 

11.0 Inspection and Review of Model Results 
Black & Veatch discussed the Risk Model results when BMcD was finalizing the circuits and 
substations that would be included in the TOSIC filing. IPL, BMcD, and Black & Veatch had 
numerous web meetings where BMcD would show the Risk Model outputs and explain the way the 
scenario was developed along with the drivers that caused the Risk Model to select the various 
circuits and substations for replacement As with the architecture review, Black & Veatch levered Its 
own expertise in developing and operating similar models. When there were differences in the 
results, the BMcD and Black & Veatch participants talked freely about what was behind these 
results. 

In addition to discussing the Risk Model results with BMcD, Black & Veatch also reviewed the 
results based on Black & Veatch's experience with similar risk modeling. A portion of the Risk 
Model was also recreated by Black & Veatch to check the application of likelihood of failure curves 
to one of the asset classes in the Risk Model. 

Black & Veatch offers the following observations regarding its inspection of the Risk Model 
formulas: 

■ Risk Model Results Generation - The Risk Model provides results over a seven-year period and 
the risk reduction results aligns with the range of risk reduction in similar risk modeling 
conducted by Black & Veatch. By alignment in this context, Black & Veatch means the Risk Model 
shows a 36.6% reduction in risk as compared to the other modeling that ranges from 21 % to 
40% risk reduction. After reviewing the architecture, input data and assumptions, and other 
model attributes described in this memorandum, Black & Veatch found that the model performs 
the computations effectively. 

■ Risk Model Simulation - The Risk Model simulation performed by Black & Veatch resulted in 
the same likelihood of failure score as the one that was shown in the Risk Model that was 
developed by BMcD. 

BLACK & VEATCH I Inspection and Review of Model Results 11 
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Black & Veatch undertook a thorough review of the Risk Model developed by BMcD in the manner 
described (in person meetings, web-based sessions, and recreation of certain functionality). The 
fundamental approach of taking IPL's data and developing asset registers that were then used to 
prioritize capital expenditures to target assets in the Red Zone is the same as that taken in similar 
Black & Veatch risk modeling. The Risk Model developed by BMcD has differences around the 
consequence framework, effective age adjustments, and the COF and LOF scoring of circuit 
segments. However, after reviewing the model, Black & Veatch feels confident that the Risk Model is 
appropriate to use to identify capital expenditures for substations and circuits that are part of IPL's 
TOSIC filing. 

BLACK & VEATCH I Conclusion 12 
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Indianapolis Power & l ,ight Company (IPL) has develo ped a 'l'rnnsmission Distribution Storage System 

Improvement Charge (fDSTC) Plan to inve:.t approximately $1.2 billion over the next seven years to 

update and modernize the electric transmission and distribution (f&D) system in IPL's Central 

Indiana service terrilory. The broad range of activities f PL intends to undertake with this Plan arc 

designed LO better serve its customers by improving the reliability, efficiency and safety o f TPL's 

system. While these arc the core benefits oflPT,':; plan Lo improve a.nd modernize its system, these 
investmenti-; wi.U ruso provide secondary benefi ts fo r the area by generating additional economic 

activity. 

In orde r Lo ci-;Limatc these secondary economic benefits from this Plan, IPL partnered with the 

l ndiana Business Research Center (113RC) al f ndiana U niversity's Kelley School of Business to 

conduct an analysis o f these activities and measure the economic tipple effects tha t tb is investment 

will generate both in Marion CounLy and statewide. 

T he key .findings from this analysis show that IP L's approximately $1.2 billio n investment ovet cbis 
seven-year period will suppo rt an estimated 880 jobs annually in Marion County wo rth $62.2 million 

in compensation (i.e. , pay and bcneftt·s) per year (sec Table 1). In terms of the brondcr economy, 

IPL's ac tivities will contribute an e5timated avcni.ge of $92.6 million to Mario n Co1..111 ty's gross 

domestic produc t (GDP) annually over the life o f l'l,t! Plan. This increased economic activity wi.11 

also generate ro ughly $3.3 millio n pe r year in state and loc~d government revenues. 

Looking ovet the foll span o f lhc TOSIC Pinn, !PL's investments will ;u11oun.t to more than $435 

millio n in compensatio n in Mario n County and nearly $648 millio n in GDP. 

Table 1: Marion County-Average Annual Economic Contributions of IPL Capital 
Investments, 2020 to 2026 

Direct Ripple Total Multiplier 
Effects Effects Effects 

Employment 580 300 880 1.52 

Compensation (millions, 2019 $) $45.2 $17.0 $62.2 1.38 

GDP (millions, 2019 $) $63.4 $29.2 $92.6 1.46 

State and Local Tax Revenue (millions, 2019 $) $3.3 

Source: 19RC, using data from IPL and the IMPLAN economic modeling software 

When we broaden out focus to tbe state level, these average annual economic contributions rise to a 

total of 950 jobs, $66 million in compensation and ncad y $99 million in GDP. 

Tbe report that follows will provide more deta il o n these findings, as weU as outline the 

methodology used Lo produce these estimates. 

1 
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Estimates of Economic Contributions 
Figure 1 outlines lPL's expected spending over the next seven yell rs to upgrade and modernize its 

electric T&D system in Central lndiana. IPL plans to invest an avetage of$174.1 million per year 

over this period, with peak spending in 2023 when expenditures will reach neatly $212 million. In 

all, JPL's 'IDSIC Plan calls for approximately $1.2 billion in capital investment over this span. 

As with imy production o r const:wction activity, some portion of supply-cha.in spending will leak 

outside of the local economy (Marion County in this case) to manufacturers and service providers 

that arc located elsewhere. Given that upgrading and modernizing an electric T&D system reguixes a 

good deal o f highly speciaJized equipment: and material, IPL estimates that slightly more than half o f 

this spending-or $611.6 million over the seven-year period- will go to vendors outside the local 

area. Within the framework of economic impact analysis, this "non-loca.l" spending .is considered a 

leakage and docs not facto r into the economic contributions of IPL's investments discussed in this 

report. 

Figure 1: IPL's Projected Annual Spending for Electric Transmission and Distribution 
System Upgrades 
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ln terms of local cxpcndilurcs, IPL expects to spend an average of $86.7 million per year in Marion 

County over the life of this Plan. 1n the terminology of economic impact analysis, these locaI 

expenditures and the associated employment describe the "di tect effects" of IPL's investments on 

Lhc local economy. The benefits of these investments do not end there, however. The additional 

economic activity genet•fttcd by these direct effects- the supply chain purchases from other 

3 
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businesses in 1·he area along with the household spending of workers engaged in these T&D system 

improvements-cascade throughouL the local economy. 

In order Lo csLimatc these so-called economic "tipple c ffi cts," the lHRC used the JMPLAN 

economic modeling software to conduct an input-output· analysis for IPJ)s TDSIC Plan. This widely 

L1sed software rdies on a vai:iery of secondary di'!ta sow·ccs to build economic models that are 

tailored to .reflect the unique industry mix of any given gc.ographic area (the IDRC constrncted 

sep::mttc models for Marion County and lndiam1 for this study). '!'he ripple effect estimates derived 

from this analysis combine with the direct effects to describe the fu ll economic contributions of 

IPT ,'s investments. 

Economic Effects of IPL's TOSIC Plan 
As discussed ea rlier, IPL cxpccLs Lo spend an average of $174.1 million per year over the next seven 

years to upgrade anc.l ll)C)cletnizc iLs T&D system. T he portion of this tornJ rhat IPL expects to spend 

in Madon County will sup11orl an esLimated 580 di.tect jobs pet year in the a.rca over the life o f the 

project. These jub::i will largely bl: concentrated in the constTuct-ion and engineering fields. Along 

with these direct employmenL effects, this increased economic acliv ity wi ll s1.1pporl an additional 300 

local tipple effect jobs pct year .resulting frorn supply chain purchases and the household spending 

associated with 1·hese di.reel jobs (sec Table 2). This brings the full em ployment fooLprin l. oflPL's 

IDSJC Plan, to an estimated 880 jobs per ycat between 2020 and 2026. 'l'his to tal employmenL 

impact will combine to produce an estimalcd $62.2 million in total compcnsalion, which ti:anslates 

irHo ncai:ly $70,700 in annual compensation pet' worker. 

A helpful way to interpret these impacts is to look at the multipliers. T he raLio o f direct jobs to total 

jobs, for ins Lance, gives a ratio of 1.52, meaning that every job directly tied to TPL's TDSlC Plan 

support another U.52 jobs with o ther employers in the area (or evcl'y 10 direct· jobs support slightly 

more than 5 ack1itiunal jobs J sewhere). T he compcnsa.tion multip lier of 1.38 suggests that every 

doUar o f direct payt·oll genera Les an additional $0.38 in compensation with other local employers. 

In te1ms of Lotal economic aclivity, the rull impact of these CPL activities will combine to contribute 

an csLimated $92.6 million per year to Ma1ion CounLy's gross domestic product (GDP) over the 

seven-year period. 'l'he multiplier of 1.46 indicates thM c.vcry do llar of G DP directly generated by 
these investments will trigger nn aJditional $0.46 in economic activ ity in the area. 

IPL's TDSIC Plan Lo upgrade its T&D system will also gene.rate slate and local government revenues. 

The IMPLAN model estimates the lax revenues from business profits, indirect business tues (e.g., 
sales, p rope.rty and excise Laxes), personal t·axes (e.g., income and property taxes), and employer anJ 

employee contributions to social insm-ance. Pucled primarily by sales and propelty taxes, this 

invcstmenl in T&D system mode.rnization will genera.Le an cst.imaccd $3.3 million per year in state: 

and local government revenue·. 
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Table 2: Marion County- Average Annual Economic Conttibutions of IPL Capital 
Investments, 2020 to 2026 

Direct Effects Ripple Total Multiplier 
Effects Effects 

Employment 580 300 880 1.52 

Compensation (millions, 2019 $) $45.2 $17.0 $62.2 1.38 

GDP (millions, 2019 $) $63.4 $29.2 $92.6 1.46 

State and Local Tax Revenue (millions, 2019 $) $3.3 

Source: IBRC, using data from IPL and the IMPLAN economic modeling so~ware 

As the supply chains that support LP L's investment activities extend to o thct parts o f Indiana, the 

additional spending supports another 70 ripple.: e ffect jo bs and the total employm ent im pact of the 

TOSIC Plan expands from 880 jobs in Madon CoLinty to 950 jo bs statewide (sec Table 3). 
Furthermore, the average annual GDP iinpi1ct of these investments will reach nearly $99 million at 

the state level. 

Table 3: Indiana- Average Annual Economic Contributions of IPL Capital Investments, 
2020 to 2026 

Direct Ripple Total Multlpller 
Effects Effects Effects 

Employment 580 370 950 1.64 

Compensation (millions, 2019 $) $45.2 $20.7 $65.9 1.46 

GDP (millions, 2019 $) $63.4 $35.1 $98.5 1.55 

State and Local Tax Revenue (millions, 2019 $) $3.5 

Source: IBRC, using data from IPL and the IMPLAN economic modeling software 

Economic Impacts by Year 
IPL's investmcnls wilJ ramp up from nearly $137 million in 2020 to a peak o f toughly $212 millio n 

in 2023 before then subsiding a bit over the last three years of the Plan. The annual employm enL 

effects of this spending will fo llow a similiit tr~jectory, with Marion County job totals reaching 1,000 

by 2023 (sec Figure 2). Over the seven -year pcd od, the employment impacts of IPI .'s 'J'l)SlC Plan 

will never fall below an estimated 770 jobs in the counLy. 

5 



Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 
Exhibit A 
Page 174 of 237

Indianapolis Power & Light Company 
TOSIC Plan Filing 

IPL Attachment BJB-2 (Public) 
Appendix 8 . 5 
Page 9 of 11 

Figure 2: Marion County-Annual Employment Effects of IPL Capital Investments 
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Source: IBRC, using data from IPL and the IMPLAN economic modeling software 

Annual contributions to Marion CounLy's GDP will also top out in 2023, with total value added of 

approximately $111 million expected in that year (see Figure 3). In all other years, the GDP effects 

will range between nearly $80 million to roughly $99 million. 

Figure 3: Marion County-Annual GDP Effects of IPL Capital Investments 
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Source: IBRC, using data from IPL and the IMPLAN economic modeling software 
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Direct Effects: Refers Lo the increase in final demand or employment in a given atea that can be 

attributed specificaJly to IPL's TDSIC Plan. 

Ripple Effects: A combinatio n o f the indirect and induced effects generated by the direc t effects. 

T ndirect e ffects measure the change in doUars or employmen t caused when IPL increases il's 

purchase o f goods and services fro m suppliers and, in Lum, those s uppliers purchase more inputs 

and so on throughout the econo my. lnduccd e ffects re flect Lhe changes-whether in dollars or 

employmem- chat result from the ho usehold spending o f direct workers, along with the employees 

in the supply chain. 

Total Effects: 'fhe total o f all economic effects is the size of the economic impact aocl is the sum of 

the dixect and ripple e ffects. The TMPL AN model also ttacks the tn e ffects associa ted wirh all the 

transaclions and economic act.i.vity associated with the direct and ripple effects. l'o t· example, 

ho usehol~ spending at re tail.ets gencrntcs state s~tles lax. In addition, those re tailers also pay properly 

taxes to local governments. As a 1:csull, Lhis amtlysis was also able to estimate the state and local 

govcmment tax flows. 

Multiplier: T he multiplier is the magnitude o f the econo mic tesponse in a pa1t.icula r geographic a rea 

:i.ssociated with a change in lhe direct effect:s. 'l'hc multiplier equals the total effect divided by the 

clirect e ffect. 

GDP: /\lso known as value added, GDP is a m easure of the cconom.ic activity gcnernted by a 

company, inJustry, slate, nation, e tc. G DP is the difference between total outpul (i.e., sales) and the 

cost of productio n inputs. G D P consis ts o f four components: employee compensatio n, proprie tor 

income, other property income and indirect business tax, 

About IMPLAN Economic Modeling Software 
IM11 LL\N is built on a malhcrnalical input-output (I-0 ) mo del that expresses relatio nships between 

sectors of the economy in a chosen geographic location. In cxpl·cssing the flow of dolla rs th rough a 

regional economy, the input-oulput mo del assumes fixed .relationships between producers and their 

supplie rs based o n demand . It also o mits any dollars spent o utside of the r<::gio naJ economy- say, by 
producers who impo rt .raw goods from ano ther area, or by employees who comtnule and do their 

household spending elsewhere. 

'J'hc idea behind input-oulpul modeling i~ that the inte t-indusrry relationships wi thin a region h1rgcly 

dctcm,inc how H, at economy will resp o nd to econo mic changes. fo an I-0 model, the increase in 
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demand for a certain p .roduct or service causes a mLllHplicr t:ffect, la ycrs of effect t·bar come in a 

chain reaction. lncteased cJcmand for a product affects lhe producer of the product, the pw duccr's 
employees, the producer's suppliers, rhe supplier's em ployees, and so o n- ultimately generating a 

to ad effect in the economy Lhar is grea ter than the initia l change in dem and. For instance, say 

dem and for Andersen Windo ws' wood window p roducts increases. Sales grow, so A ndersen has to 

hire m ore people, and the company rnay buy more from local vendors, and those vendors in turn 

have to hire m ore people . .. w ho in Lurn buy more groceries. 'J 'be .ratio of that ovcralJ effect to the 

initial change is called a regional multiplier and can be expressed like t'his: 

(Direct. Effect+ Indirect E ffects + T nd uccd Effects) / (Direct E ffocl) = M ultiplic.t 

Multiplk i:s are industry- and region-speci fic. Each indus try has a unique o utput muJLiplicr, because 

each industry has n cJiffotcnL pattern of purchases from firms inside and o utside o f the t(:gional 

econom y. (The ouqrnt multiplier is in turn used to calculate income and employmen t rnultiplfots.) 

Estimating a multiplier is no t th e end goal oflMPLAN use.rs. Mosr wif. h to es timalc- other num bers 

and get answers Lo questio ns such as: How many jobs ·will this new fitin p roduce? Ilow much will 
the local econo my be a ffected by this p lanl closing? W bat wLll tbe effects be o f an increase in 

product demand? Based on those user choices, IMPLAN software constructs "social accoun ts" to 

measure the flow of dollars from purchasers to producers within the region . The data in those sociiil 

accounts will set up the precise cc1uatio ns needed Lo flna!Jy answer those questions users have

about the impact o f a new con:lpany, a plant closing or greater product demand- and yield the 

answers. 

TMPLAN constructs ils inp ut -output model using aggregated p roduction, employment an<l trade 

data from local, rcgio.nal and national sources, such as the U.S. Census B1.1rcau's annunl Comt!J 
B11si11css PC1liems repot l and the U ,S. Bu ~caL1 of Labor Statistics' annual report called G11J/1ri:d 
JJ111pl~y111e.11/ a,,d UVagns. l n addition l.o gathe1fog enormous amounts o f data from goverumen1· sources, 

the company also estimaLcs some data where they haven't been reported at Lhc level of dctaiJ needed 

(county-level productio n data, for instance), or where detail is omitted in government reports to 

pro tect the confidentialicy of individual companies whose data would be easily rc.:cc>gnizcd due to a 

sparse population of b usinesses in the area. 

The lBRC's analysts have aLtended advanced t raining in the use of th1;: IMPLJ\ N modeling sofhvarc. 

The estimates tha t the IBRC analys ts genc::ratc arc scrutinized closely to ensL1rc that they are accurate 

and re fl ect the most Ltustworthy application o f t.hc mo deling software. In alJ ins taDccs, the ln()S t 

conservative estimation ::issum ptio ns and pwcedures arc used to produce the I l\{PLAN resul ts. 

8 
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The independent cost review was completed by cost estimating, engineering, and consulting 

professionals from Black & Veatch Corporation. Founded in 1915, Black & Veatch is a leading 

global engineering, consulting and construction company. Black & Veatch specializes in these 

major markets: 

• Energy 
• Water 
■ Telecommunications 

■ Federal 

• Management Consulting 

Black & Veatch Holding Company Is an employee-owned, global company that delivers 

sustainable infrastructure solutions across the Power, Oil & Gas, Water, Telecommunications and 

Federal markets. Since 1915, we help clients improve the lives of people In communities 

worldwide through consulting, engineering, construction, operations and program management 

services. 

1.2 T&D PLAN CAPITAL COST ESTIMATE REVIEW 

IPL engaged Black & Veatch to conduct a review of IPL's proposed TOSIC Plan capital cost 

estimates and estimating process, based on Black & Veatch's knowledge and experience with 

similar TOSIC project capital cost estimates. The review tested estimates for reasonableness 

based on Black & Veatch's experience and the information and backup data received from IPL for 

its cost estimates. 

The specific goals of the independent cost review were: 

• To validate that the IPL cost estimating process is in accordance with AACE guidelines and 

• To identify any recommendations for Improvement. 

Black & Veatch's review included IPL's cost estimating process for all projects and an independent 

estimate verification for a representative sample set of Class 2 project cost estimates from IPL's 

TOSIC plan as described in the following sub-sections. As part of the review, Black & Veatch 

supported IPL with the development of a uniform method and template for cost estimating to 

meet AACE Class 2, 3 and 4 guidelines for all project cost estimates. Class 3 and 4 estimate 

templates completed by IPL subject matter experts were reviewed by a Black & Veatch AACE 

certified estimator for reasonableness. Black & Veatch developed independent project estimates 

for a 5% sample of Class 2 project estimates to verify reasonableness of estimation and 

completeness of project details. 
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To conduct this review, IPL provided Black & Veatch detailed material and labor estimates 

developed by the designated IPL engineering subject matter experts and any required external 

engineering support. Each estimate provided line item details of costs that Included quantities, 

materials, labor costs and any required assumptions. After reviewing the received estimate 

workbooks and documents, several cost estimating review discussions were conducted to 

confirm agreement on cost estimate classification criteria and to review IPL cost estimating 

methodology. Black & Veatch supported IPL with development of cost estimate templates for 

consistency across all project categories. 

Black & Veatch reviewed the Class 3 and Class 4 estimates for the following projects: 

1.) Circuit Rebuilds 

2.) Substation Asset Replacement 

3.) XLPE Cable Replacement 

4.) 4 kV Conversion 

5.) Tap Reliability Improvement Projects (TRIP) 

6.) Meter Replacement 

7.) Central Business District (CBD) Secondary Network Upgrades 

8.) Static Wire Performance Improvement 

9.) Remote Ends - Breaker Relays/ Upgrades 

10.)Pole Replacements 

11.)Steel Tower Life Extension 

12.)Dlstrlbution Automation - Reclosers 

13.) Oellverabllity - Substation Upgrades 

Black & Veatch developed independent estimates for 5% of the Class 2 estimates that IPL had 

separately developed. The following projects were chosen to determine if IPL estimates were 

reasonable and complete for TOSIC purposes of "best estimate". 

1. 4 kV Conversion - Stuart 4kv Conversion 

2. CBO - Pierson St Phase #1 

3. Circuit Rebuilds - Crestview #3 

4. Circuit Rebuilds - Northwest #9 

5. Substation - Edison Substation 

6. Substation - Gardner Lane Substation 

7. T~Line Static Replacement - 132-84 Mooresville to Camby 

8. TRIP - Lafayette 5 Tap 192-141 

1.3.1 IPL's Cost Estimating Approach 

IPL developed project cost estimates for each project included In the proposed 7-year TOSIC 
Investment plan; IPL estimated project costs using detailed estimation workbooks and systems 
supported by subject matter experts. These templates and systems allowed IPL cost estimators 
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to develop estimates using a consistent set of base cost assumptions such as labor rates, material 
costs, and a variety of other assumptions to drive consistency with respect to its estimates. 

Based on discussions with IPL's team, the cost estimates reviewed do not include an adjustment 
for salvage value of retired equipment/assets In the estimates. As such, Black & Veatch has not 
reviewed or assessed any estimates of salvage value. The cost estimates reviewed by Black & 
Veatch do include IPL overhead costs and contingency. 

Class 2 estimates were developed for 9 of the 13 Projects for Year 1 and Year 2 of the plan. For 
the 4 remaining Projects, Class 3 estimates were developed. For the remaining years of the plan 
(Years 3-7) Class 4 estimates were used, except for the Advanced Distribution Management 
System (ADMS) Project. A Class 2 estimate was developed for the ADMS Project and the costs 
were distributed over the 3-year project deployment window. 

Table 1 below, lists the three AACE estimate classes that are applicable to the IPL projects in the 
7-year TOSIC plan. 

Table 1 - AACE Estimate Classification Class 2-4 

Primary Characteristic Secondary Characteristic 

MATURITY LEVEL OF END USAGE 
METHODOLOGY 

ESTIMATE Typical 
EXPECTED ACCURACY 

PROJECT DEFINITION Typical estimating 
CLASS DELIVERABLES purpose of 

RANGE 

Expressed as % of estimate 
method Typical variation in low 

complete definition 
and high ranges 

Class4 
Study or Equipment factored or L: -1S% to -30% 

1%to 15% feasibility parametric models H: +20%to+S0% 

Budget Semi-detailed unit L: -10% to -20% 
Class 3 authorization costs with assembly 

10%to40% 
or control level line items 

H: +10% to +30% 

Oass2 Control or Detailed unit cost L: -5% to · 1S% 
30%to7S% bid/tender with forced detailed H: +5% to +20% 

These project cost estimates are adjusted from Class 4 to Class 2 as part of IPL's annual TOSIC 
Plan update process, and when projects are between one and two years from being 
implemented, detailed project scopes are defined, and cost estimates are developed using the 
detailed estimation templates and systems. 

1.3.2 B&V Approach for Review of T&D Project Cost Estimates 

Black & Veatch's approach to complete the IPL Project cost estimate review Included 
independent review of the cost estimating process, procedures and templates for all projects by 
a certified AACE estimator to confirm consistency with AACE guidelines. Black & Veatch also 
developed independent cost estimates for a 5% sample set of Class 2 estimates that IPL 
developed. Black & Veatch's certified AACE estimator, capital cost estimating tools and historical 
databases were used to develop Black & Veatch's independent estimate. 
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The independent review of the cost estimating process and templates were completed for all 
Class 2, Class 3 and Class 4 project estimates and included several review meetings with the IPL 
subject matter experts and supporting engineering firms to review the templates, and 
methodology utilized in the estimating process. Black & Veatch provided a detailed review of the 
AACE guidelines and industry good practice. Recommendations for improvement were provided 
throughout the review process to support IPL development of project cost estimates. To develop 
the Independent Class 2 project estimates Black & Veatch relied on a templated approach 
previously applied to check other TOSIC cost estimates. This approach uses a combination of 
historical labor and material costs from past similar projects, as well as our compilation of 
material and labor costs for recent electric T&D projects across North America. We then 
compared the Black & Veatch developed estimates to the IPL estimates and calculated the 
percent difference in the estimates. Review of any differences were completed with the IPL 
subject matter experts In each discipline. Finally, Black & Veatch experience and professional 
judgment were used in completing this check for reasonableness and estimate documentation 
completeness. Appendix 8.8 of IPL's TOSIC Plan is an example of Class 2 Estimate Worksheet 
developed by collaboration between Black & Veatch and IPL to support IPL with consistent AACE 
Estimate Classifications System. 

For the projects of a higher AACE Class level, including Class 3 and Class 4, the same level of 
detailed cost estimates is not available. This is appropriate in that these estimates are used for 
long term capital planning purposes at a stage where detailed project scope and estimates are 
not yet feasible. These estimates should include materials and labor assumptions details based 
on a typical installation. The typical installation Included engineering resources, craft labor, and 
material unit costs. As projects develop from an initial planning stage, towards conceptual design 
and then to detailed design and procurement before being executed, different levels of detail 
with respect to the cost estimates are reasonable and consistent with AACE definitions. 
Appendix 8.10 of IPL's TOSIC Plan is an example of Class 4 Estimate Worksheet developed by 
collaboration between Black & Veatch and IPL to support IPL with consistent AACE Estimate 
Classifications System. 

For all Class 2, Class 3 and Class 4 cost estimate reviews Black & Veatch used a combination of its 
professional judgment and experience with similar projects and assets, and review of the IPL 
estimating process using historical databases and cost estimating tools, and its understanding of 
the scope of the projects to determine if estimates were reasonable. 

The Black & Veatch team performing this review included a team of: 

■ Senior power delivery cost estimators with 20+ years of experience and expertise in cost 
estimating for electric transmission and distribution projects. 

■ AACE certified cost estimator with 15+ years of industry estimating experience. 

■ Senior power industry project manager with 20+ years of experience planning and 
managing substantial projects. 
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Black & Veatch's initial review shows that the IPL cost estimates and cost estimating process are 
reasonable and consistent with AACE guideline classification. Based on Black & Veatch's review 
of the process and documentation developed to support each of the project estimates, IPL has 
utilized the correct AACE Class level to characterize what level of detail the cost estimates are 
developed to. The level of detail IPL uses to estimate T&D project cost estimates in its long-term 
T&D investment plan is consistent with good estimating practice within the industry. 
Additionally, Black & Veatch noted for several project categories, the IPL estimating process for 
projects in plan years 3-7 utilize a detailed unit cost basis to ensure best estimate of Class 4 
project cost. 

Table 2 below provides a summary of the AACE Class estimate used by year in the IPL TOSIC Plan. 

Table 2 - AACE Class Estimate Used by Year 

AACE CLASSIFICATION REVIEW BY PLAN YEAR 

Project Category Year 1 &2 Year3 - 7 Estimate Template 
Check Completed 

1. Circuit Rebuilds Class 2 Class4 YES 

2. Substation Assets Class 2 Class4 YES 

3. XLPE Cable Replacement Class 3 Class4 YES 

4. 4 kV Conversion Class 2 Class 4 YES 

5. Tap Rellabllity Improvement Class 2/ Class 4 YES 
Program Class4 

6. Meter Replacement Class 2 Class4 YES 

7. CBD Secondary Network Class 2 Class 4 YES 

8. Static Wire Performance Class 2 Class 4 YES 
Improvement 

9. Remote End - Breaker Class 2 Class 4 YES 
Relay/Upgrades 

10. Pole Replacements Class 3 Class 4 YES 

11. Steel Tower Life Extension Class 3 Class 4 YES 

12. Distribution Automation - Class 3 Class 4 YES 
Reclosers 

13. Deliverabillty - Substation Class 2 Class 4 YES 
Upgrades 
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When evaluating the Class 2 estimates In comparison to the Black & Veatch independent 
estimate many factors can cause significant changes In material and labor costs from month to 
month and year to year. In today's global economy, market forces impact major equipment 
suppliers and their costs frequently. These market impacts to costs are then passed on to 
equipment customers with resulting routine changes to material price quotes. Similarly, contract 
labor costs can fluctuate significantly In the energy industry based on demand. From a labor cost 
standpoint, many situations can change the level of effort required to complete a project. 
Unforeseen site conditions can increase the project duration significantly for one project, when 
at the same time on a similar project elsewhere the conditions are ideal, and the project duration 
can be less. This results in a variety of labor costs depending on a variety of factors. 

It is in this context that Black & Veatch performed its review. No two cost estimators will arrive 
at the same cost estimate, even when given the same general scope description of a project. 
Differences can result from a variety of factors, including the following: 

• When the cost estimate was developed - as discussed, market forces impact material 
prices every day and contract labor costs can fluctuate as demand for experienced labor 

changes. 
• Understanding of site conditions and assumptions. Not all site conditions can be defined 

fully when estimating a project cost. 

These uncertain factors with respect to cost estimates are important to keep in context, and It is 
with an understanding of this context that Black & Veatch performed its reasonableness review. 
For the review, IPL provided Black & Veatch "issue for construction" level project packages 
providing detailed design drawings, line item quantities and site-specific assumptions required 
to support development of an independent estimate. Additionally, where applicable, contract 
costs for material and labor estimates for specific planned projects were provided. Black & 
Veatch independently developed detailed cost estimates, using Black & Veatch estimating tools 
and historical labor and material costs and the same detailed breakdown used by IPL to compare 
with the Class 2 estimates provided for review. After the line item estimates were developed, 
Black & Veatch compared the total estimate to IPL's estimates to calculate a percent difference 
and assess the reasonableness of the estimate. 

The Table 3 below is a summary of Black & Veatch's Independent review effort of IPL's Class 2 

estimates by project. 

BLACK & VEATCH I Error I No text of specified style In document. 6 



Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 
Exhibit A 
Page 186 of 237

Indianapolis Power & Light Company 
TDSIC Plan Filing 

IPL Attachment BJB-2 (Public ) 
Appendix 8.6 

Page 10 of 11 

Table 3 - Summary of Black & Veatch's Independent Review of IPL Class 2 Estimates 

CATEGORY 

4kv 

Conversion 

CBD 

Circuit 

Rebuilds 

Circuit 

Rebuilds 

Substation 

Substation 

T-llne Static 

Wire 
Replacement 

TRIP 

PROJECT 

DESCRIPTION 

Stuart 4kv 

Conversion 

Pierson St 

Phase #1 

Crestview #3 

Northwest #9 

Edison 

Substation 

Gardner Lane 
Substation 

132-84 
Mooresville 
tocamby 

Lafayette 5 
Tap 192-141 

ESTIMATE 

COMPARISON 

% (BVTO IPL 

ESTIMATESt 

Within+/- 5% 

Within+/- 5% 

Within+/-

10% 

Within+/-

15% 

Within+/· 

15% 

Within+/-

10% 

Within+/-

10% 

Within +/· 5% 

REASONABLENESS 

REVIEW 

COMPLETED 

181 

181 

181 

181 

181 

181 

181 

I 
2 

2 

2 

2 

2 

2 

2 

2 

B&V REVIEWED 

ESTIMATE 

DOCUMENTATION 

181 

181 

181 

181 

Table 4 below shows the actual independent estimate results for each of the Class 2 projects in 

the sample set. 

Table 4 - Summary of Black & Veatch and IPL Class 2 Estimate Comparison for 5% Sample Set 

CATEGORY 

4kV Conversion 

CBD 

Circuit Rebuilds 

Circuit Rebuilds 

Substation 

Substation 

PROJECT 
DESCRIPTION 

Stuart 
Conversion 

Pierson St. #1 

Crestview #3 

Northwest #9 

Edison 
Substation 

Gardner lane 
Substation 

$ 

$ 

$ 

$ 

$ 

$ 

BLACK & 
VEATCH 

3,159,632 

1,062,441 

2,437,759 

2,534,184 

3,248,160 

1,289,338 

BLACK & VEATCH I Error I No text of specified style In document. 

$ 3,234,494 

$ 1,026,967 

$ 2,200,000 

$ 2,202,593 

$ 3,719,828 

$ 1,414,020 

% 

DIFFERENCE 

+2.4% 

-3.3% 

-9.8% 

-13.1% 

+14.S% 

+9.7% 

7 



Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 
Exhibit A 
Page 187 of 237

T-Llne Static Wire 
Replacement 

TRIP 

Mooresvllle -
Camby 

Lafayette S Tap 
192-141 

$ 

$ 

1,691,672 $ 

815,337 $ 
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1,805,664 +6.7% 

859,608 +5.4% 

As shown by Table 4, independent cost estimate verification for the 5% sample set of projects 

validated estimates for Class 2 projects are within +/-15% which are consistent with the range of 

accuracy defined in the AACE guidelines shown in Table 1. All project packages reviewed had 

adequate documentation to meet good practice standards for the defined Class of estimate. 

1.5 CONCLUSIONS 

Black & Veatch's review of the process, templates and systems used to develop the IPL TOSIC 
Plan project cost estimates concludes that the project cost estimates reviewed are reasonable 
and within the typical band of uncertainty seen across the industry for capital planning and cost 
forecasting. Further, Black & Veatch concludes that the AACE Class levels reported by IPL are 
valid. Independent cost estimate verification of a 5% sample set of projects validated estimates 
for Class 2 projects are within+/- 15% providing a high confidence level these projects meet the 
expected accuracy range defined in the AACE guidelines. All project packages reviewed had 
adequate documentation to meet good estimating practice standards for the defined Class of 
estimate. Additionally, Black & Veatch concluded IPL has developed good estimating practice for 
labor cost estimates to reduce uncertainty through contracts and detailed unit cost reviews for 
Class 2, Class 3 and Class 4 level estimates. 
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(Al (Bl 
une 
No. .. - Project Type 

~ 
2020 

Age & Condition ProJects 

1 Circuit Rebuilds s 27,175,955 

2 Substation Assets Replacement s 16,731,642 

3 XLPE Cable Replacement s 12,185,638 

4 4 kV Conversion s 19,709,314 

5 Tap Reliability Improvement Projects s 10,896,034 

6 Meter Replacement s 10,735,674 

7 CBD Secondary Network Upgrades s 4,585,019 

8 Static Wire Performance Improvement s 4,765,917 

9 Remote End • Breaker Relay/Upgrades s 3,042,255 

10 Pole Replacements s 3,256,134 

11 Steel Tower Life Extension s 1,138,320 

12 Age & Condition Projects Total s 114,221,902 

Dellverablilty ProJects 

13 Distribution Automation s 18,815,340 

14 Substation Design Upgrades s 3,795,549 

15 Delfverablllty Projects Total s 22,610,889 

16 Total capital Costs $ 136,832,791 

17 Amount of Transmission s 22,446,929 

18 Amount of Distribution s 114,385,862 

19 Total Capita! Costs $ 136,832,791 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

s 
$ 

s 

-$ 

s 
s 
$ 

Indianapolis Power & light Company 

7-Year TOSIC Plan by Project 

(CJ (DI (El 
·.· 

:,2021 2022 2023 

25,345,895 s 45,810,667 s 52,812,143 

27,023,779 s 39,896,631 s 39,220,541 

11,768,208 s 12,501,788 s 12,354,210 

13,824,988 s 15,422,783 s 15,541,783 

10,404,000 s 10,612,080 s 10,824,322 

10,950,388 s 11,169,395 s 11,392,783 

5,918,264 s 5,311,051 s 5,888,219 

6,881,909 s 9,502,181 s 11,200,958 

2,017,899 s 5,578,433 s 1,608,007 

3,321,256 s 3,387,682 s 3,455,435 

1,111,147 s 1,082,432 $ 850,792 

118,567,733 s 160,275,123 s 165,149,193 

19,191,646 s 13,644,103 s 13,916,985 

16,213,025 s 15,809,877 s 32,905,072 

35,404,671 s 29,453,980 s 46,822,057 

· - '153,972,404 $ 189,729,103 $ 211;971,250 

27,575,438 s 33,681,491 s 36,425,292 

126,396,966 s 156,047,612 s 175,545,958 

153,972;404 $ -.· 189,729,103 $ . 211,971,250 

(Fl (GI 

2024 2025 

s 47,773,667 s 49,882,752 s 
s 34,451,705 s 44,283,282 s 
s 12,297,234 s 12,829,535 s 
s 7,583,329 s 12,385,359 s 
s 11,040,808 s 11,261,624 s 
s 11,620,639 s s 
s 5,001,613 s 5,892,283 s 
s 11,497,320 s 10,679,473 s 
s 6,234,867 s 3,110,142 s 
s 3,524,544 s 3,595,035 s 
$ s s 
s 151,025,726 s 153,919,485 s 

s 14,195,325 s 14,479,231 s 
s 6,323,236 s 16,777,568 s 
s 20,518,561 s 31,256,799 s 

$ 171,544;287 $ 185,176,284 $ 

s 33,644,659 s 29,295,176 s 
s 137,899,628 s 155,881,108 s 
$ 171,544,287 $ 185,176;284 $ 
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(HI (II 

2026 7-Year Total 

49,913,886 s 298,714,965 

46,536,273 s 248,143,853 

12,301,534 s 86,238,147 

7,520,673 s 91,988,229 

11,486,857 s 76,S25,72S 

s 55,868,879 

6,373,447 s 38,969,896 

7,601,921 s 62,129,679 

6,42S,834 s 28,017,437 

3,666,935 s 24,207,021 

s 4,182,691 

151,827,360 s 1,014,986,522 

14,768,816 s 109,011,446 

2,632,615 s 94,456,942 

17,401,431 s 203,468,388 

169,228,791 $ 1,218,454,910 

30,641,731 s 213,710,716 

138,587,060 $ 1,004,744,194 

169,228,791 $' . 1,218,454,910 
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(Al (B) 
Line 
No. ProJect TvDe . 2020 

Transmission 

l 352 • Structures and Improvements s 
2 353 • Station Equipment s 16,542,692 

3 354 • Towers and Fixtures s 1,138,320 

4 356 • OverhHd Conductors and Devices s 4,765,917 

5 Transmission Total s 22,446,929 

Distribution 

6 362 • Station Equipment s 7,026,754 

7 364 •Poles, Towers, and Fixtures s 39,069,911 

8 365 • Overhead Condustors and Devices s 28,815,380 

9 366 • Underaround Conduit s 2,250,626 

10 367 • Underaround Condustors and Devices s 13,966,103 

11 368 • Line Transformers s 12,521,414 

13 370.01 •Meters• Smart Meters s 10,735,674 

14 Dellverabnlty Total s 114,385,862 

15 Total C.pltal Costs $ 136,832.791 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 
s 
s 
s 

$ 

Indianapolis Power & Light Company 
7-Year TOSIC Plan by FERC Account 

(C) (DI IE) 

2021 2022 2023 

s s 2,300,385 

19,582,382 s 23,096,878 s 22,073,157 

1,111,147 s 1,082,432 s 850,792 

6,881,909 s 9,502,181 s 11,200,958 

27,575,438 s 33,681,491 s 36,425,292 

25,672,321 s 38,188,063 s 49,360,078 

34,048,557 s 47,918,689 s 52,531,374 

27,771,432 s 26,078,201 s 27,620,140 

2,346,110 s 2,40S,220 s 2,690,012 

13,407,560 s 14,443,018 s 14,226,294 

12,200,598 s 15,845,026 s 17,725,277 

10,950,388 s 11,169,395 s 11,392,783 

126,396,966 s 156,047,612 s 175,545,958 

153,972.404 $ 189,729,103 $ 211,971,250 

(F} (G) 

2024 2025 

s 2,844,940 s s 
s 19,302,399 s 18,615,703 s 
s s s 
s 11,497,320 s 10,679,473 s 
s 33,644,659 s 29,295,176 s 

s 24,862,469 s 45,555,289 s 
s 44,678,960 s 49,169,935 s 
s 25,686,598 s 27,204,806 s 
s 1,809,774 s 2,715,S91 s 
s 14,093,313 s 14,938,612 s 
s 15,147,875 s 16,296,875 s 
s 11,620,639 s s 
s 137,899,628 s 155,881,108 s 

$ 171,544,287 $ 185,176,284 $ 
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IHI (I) 

2026 7-Year Total 

2,632,615 s 7,777,940 

20,407,195 s 139,620,406 

s 4,182,691 

7,601.921 s 62,129,679 

30,641,731 s 213,710,716 

32,554,913 s 223,219,887 

46,385,522 s 313,802,948 

26,696,855 s 189,873,412 

2,769,903 s 16,987,236 

14,497,783 s 99,572,683 

15,682,084 s 105,419,149 

s 55,868,879 

138,587,060 s 1,004,744,194 

169,228,791 $ 1.218,454,910 
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IAI IBI 
line 

No. Pto!KtTltne 2020 

Al• & Condlllon Projects 

1 Circuit Rebuild, s 
2 Subnatlon Aueu Replacement s 9,704,881 

3 XLPE Coble Replacement s 
4 4 kV Convenlon s 
5 Tep Reliability Improvement Projecu s 
6 Meter Replacement s 
7 CBO Secon~ry Network Up1r1dH s 
8 Static Wire Performance lmprowment s 4,765,917 

9 Remote End• Breaker Rel1y/Up1r1dH s J,042,255 

10 Pole Replacements s 
11 Steel Tower Life uten,lon s 1,138,320 

12 Al• a Condition Pro)effl Total s 18,651,380 

Dellvtrablllty, Projem 

13 Dinrtbution Automation s 
14 Submllon DHlgn UPl'ldn s 3,795,S49 

IS DellvflabDlty Projem Total s 3,795,549 

16 !Total caprut Cos1s $ 2J,441,12t 

17 Amount of TraMmluiofl s 22,446,929 

18 Amount of Distribution s 114,385,862 

19 Total C.pltal Cos1s $ 139,BJZ.791 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

s 
s 
s 

$ 

s 
s 
$ 

lndlenepolls Power & Light Company 
7-Year TOSIC Plan by Project• Transmission 

(Cl IOI (El 

2021 2022 ZOZJ 

s s s 
18,155,018 s 17,779,934 s 6,715,036 s 

s s s 
s s s 
s s s 
s s s 
s s s 

6,881,909 s 9,502,181 s 11,200,958 s 
1,427,294 s 5,316,944 s 809,503 s 

s s s 
1,111,147 s 1,012,432 s 850,792 s 

27,575,438 s 33,611,491 s 19,646.294 s 

s s s 
s s 16,778,998 s 
s s 16,778,998 s 

27,575,W s JJ,181.,491 $ 16,425,2'2 $ 

27,575,438 s 33,611,491 s 36,425,292 s 
126,396,966 s 1S6,047,612 s 175,S45,951 s 
15J,972,A04 $ tlt,72t,10J $ 211,,n,250 $ 

(Fl (GJ 

2024 2025 

s s 
11,161,933 s 16,408,152 s 

s s 
s s 
s s 
s s 
s s 

11,497,320 s 10,679,473 s 
4,655,170 s 2,207,551 s 

s s 
s s 

27,321,423 s 29,295,176 s 

s s 
6.323,236 s s 
6,323,236 s s 

Jl,Me,651 $ ·zt,215,171 $ 

33,644,659 s 29,295,176 s 
137,899,621 s 155,181,101 s 
171,544,297 $ US,176,214 $ 

IHI 

202& 

15,296,241 

7,601,921 

5,II0,9S4 

28,009,116 

2,632,615 

2,632,615 

J0,141,7J1 

30,641,731 

138,587,060 

16',228,791 

Indl•n•pol 1• PO"tter • 1..ight Cor.;,•ny 
TDSIC Plan Fil !119 

IPL Attachl:lent BJB-2 (Public! 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

s 
s 
s 

$ 

s 
s 
$ 

Ill 

7•'1'-■rTotal 

95,291,272 

62,129,679 

22,569,676 

4,182,691 

184,180,318 

29,530,398 

29,530,398 

zu,no,n, 

213,710,716 

1,004,744,194 

1.21~10 
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(Al (Bl 
UM 
No. - Projectlwe 2020 

Ac• a Condlllaft Pro}Kts 

1 Circuit Rebuilc!s s 27,17S,9SS s 
2 Sub1ta!ion A1HU Replacement s 7.026.754 s 
3 XlPE ~ble Replacement s 12,llS,631 s 
4 4 kV Conwnion s 19,709,314 s 
s Top Reliability lmprc,vement Project, s 10,896,034 s 
6 Meter Replacement s I0,73S,674 s 
7 CBD Secondary Network Up1radt1 s 4,585,019 s 
a Static Wire Performance Improvement s s 
9 Remote End• Breaker Rtl1y/UP1rade1 s s 
10 Pole Replacemenu s 3,256,134 s 
11 Steel To.ttr Ufe E.llen'1on s s 
12 Ac• a Condition Pro}Kts Total s 95,S70,S22 s 

Dell¥1Rblllty Pro}Kts 

13 Dll!ribution ~~lion s 18,81S,J40 s 
14 Sub1ta!lon DHlgn Upgradt1 s s 
IS DellwrabDl1y Projects Total s l8,81S,340 s 

16 Total Capital Costs $ 114,315,812 $ 

17 Amount of Transminion s 22,446,929 s 
18 Amount of Dlstrl!)utlon s 114,385,862 $ 
19 !Total Cacltal Costs $ 136,832,791 $ 

lndlanapolls Power & Ught Company 
7-Year TOSIC Plan by Project • Distribution 

(Cl (DI (El 

2021 2022 Z02J 

25,34S.19S s 4S,810,667 s S2,812,143 

l,&68,691 s 22.116.697 s 32,43S,50S 

11,768,201 s 12,501.788 s 12,354,210 

13,824,981 s lS,422,783 s lS,541,783 

10,404,000 s 10,612,0!0 s 10,124,322 

10,950,388 s 11,169,39S s 11,392,783 

S,918,264 s 5,311,051 s S,888,219 

s s 
S90,605 s 261,489 s 798,499 

3,32l,2S6 s 3,387,682 s 3,4SS,43S 

s s 
90,992.295 s 126.S93,632 s l4S,502,199 

19,191,646 s 13,644,103 s 13,916,98S 

16,213,02S s 15,809,877 s 16.126,074 

3S,404,67I s 29,4S3,980 s 30,043,059 

128,998,ffS $ 155,047,612 $ 175,545,951 

27,S7S,438 s 33,681,491 s 36,425,292 

126,396,966 s 156,047,612 $ 175,545,9S8 

lSJ,972,404 $ 119,729,103 $ 211.971,250 

(Fl (GI 

2024 2025 

s 47,773.667 s '9.882,7S2 

s 23,282.772 s 27,17S,130 

s 12,297.234 s 12,829,S3S 

s 7,S83,329 s 12,38S,3S9 

s 11,040,808 s 11,261,624 

s 11,620,639 s 
s S,001,613 s S,892,283 

s s 
s 1,S79,697 s 902,S9I 

s 3,S24,S44 s 3,S9S,03S 

s s 
s 123,704,303 s 124,624,309 

s 14,l95.32S s 14,479,231 

s s 16,777,568 

s 14,195,32S s 31,256,799 

$ U7,899,121 $ 155,881,lOI 

$ 33,644,6S9 s 29,29S,176 

$ 137,899,628 s ISS,881.108 

$ 171,544.287 $ 115,176,284 

IHI 

21121 

s 49,913,886 

s 31,240.032 

s 12,301,S34 

s 7,S20,673 

s 11,486,857 

s 
s 6,373,447 

s 
s 1,314,880 

s 3,666,93S 

s 
s 123,818,244 

s 14,768,816 

s 
s 14,768,816 

$ ua.sa1.ceo 

s 30,641,731 

$ 138,587,060 

$ lH,228,791 

lndlan.apol 1 ■ Power • L1ght COft'i).sr.y 
TIJSIC Pion Filing 
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(II 

7•Year Total 

s 298,71•.96S 

s 1S2.14S,Sl1 

s 16.238.147 

s 91,988,229 

s 76,S2S,72S 

s SS,868,879 

s 38,969,896 

s 
s S,447,761 

s 24,207,021 

s 
s 130,806,204 

s 109.011,446 

s 64,926,544 

s 173,937,990 

$ t.004,7"4,114 

s 213,710,716 

s 1,004,744,194 

$ l,lll,454,910 



Indianapolis Power & Light Company
2020 - TDSIC Project Detail - Capital Dollars Only

(A) (B) (C) (D) (E) (F) (G) (H)

Line
No.

Age & Condition
 or 

Deliverability Project Type project Year
Plan Project Cost 
(Capital Dollars)

AACE Cost 
Estimate Quantity Units

1  Age & Condition Circuit Rebuilds CASTLETON NO.  4 2020 $ Class 2 Miles
2  Age & Condition Circuit Rebuilds CENTER NO.  7 2020 $ Class 2 Miles
3  Age & Condition Circuit Rebuilds CRESTVIEW NO.  6 2020 $ Class 2 Miles
4  Age & Condition Circuit Rebuilds CRESTVIEW NO. 10 2020 $ Class 2 Miles
5  Age & Condition Circuit Rebuilds MAYWOOD NO.  1 2020 $ Class 2 Miles
6  Age & Condition Circuit Rebuilds MAYWOOD NO.  2 2020 $ Class 2 Miles
7  Age & Condition Circuit Rebuilds MILL ST. NO.  7 2020 $ Class 2 Miles
8  Age & Condition Circuit Rebuilds MOORESVILLE NO.  6 2020 $ Class 2 Miles
9  Age & Condition Circuit Rebuilds NORTHEAST NO.  3 2020 $ Class 2 Miles

10  Age & Condition Circuit Rebuilds NORTHEAST NO.  4 2020 $ Class 2 Miles
11  Age & Condition Circuit Rebuilds NORTHWEST NO.  9 2020 $ Class 2 Miles
12  Age & Condition Circuit Rebuilds WEST NO.  9 2020 $ Class 2 Miles
13  Age & Condition Circuit Rebuilds WESTLANE NO.  7 2020 $ Class 2 Miles

Circuit Rebuilds Total 27,175,955$  
199  Age & Condition Substation Assets Replacements BRIDGEPORT 2020 $ Class 2 Units
200  Age & Condition Substation Assets Replacements CAMBY 2020 $ Class 2 Units
201  Age & Condition Substation Assets Replacements CRAWFORDSVILLE 2020 $ Class 2 Units
202  Age & Condition Substation Assets Replacements EDGEWOOD 2020 $ Class 2 Units
203  Age & Condition Substation Assets Replacements GARDNER LANE 2020 $ Class 2 Units
204  Age & Condition Substation Assets Replacements GEIST 2020 $ Class 2 Units
205  Age & Condition Substation Assets Replacements GLENS VALLEY 2020 $ Class 2 Units
206  Age & Condition Substation Assets Replacements INDIAN CREEK 2020 $ Class 2 Units
207  Age & Condition Substation Assets Replacements LILLY SOUTH 2020 $ Class 2 Units
208  Age & Condition Substation Assets Replacements METHODIST HOSPITAL 2020 $ Class 2 Units
209  Age & Condition Substation Assets Replacements MONON TRAIL 2020 $ Class 2 Units
210  Age & Condition Substation Assets Replacements POST ROAD 2020 $ Class 2 Units
211  Age & Condition Substation Assets Replacements RIVER ROAD 2020 $ Class 2 Units
212  Age & Condition Substation Assets Replacements ROCKVILLE 2020 $ Class 2 Units
213  Age & Condition Substation Assets Replacements SANITATION BELMONT 2020 $ Class 2 Units
214  Age & Condition Substation Assets Replacements SHEFFIELD 2020 $ Class 2 Units
215  Age & Condition Substation Assets Replacements SOUTHEAST 2020 $ Class 2 Units
216  Age & Condition Substation Assets Replacements ST. VINCENT 2020 $ Class 2 Units
217  Age & Condition Substation Assets Replacements STOUT GT YARD 2020 $ Class 2 Units
218  Age & Condition Substation Assets Replacements TOBEY 2020 $ Class 2 Units
219  Age & Condition Substation Assets Replacements UNITED AIRLINES 2020 $ Class 2 Units
220  Age & Condition Substation Assets Replacements WILLIAMS ST 2020 $ Class 2 Units

Substation Assets Replacements Total 16,731,642$  
272  Age & Condition XLPE Cable Replacement XLPE Cable Replacements - 2020 2020 $ Class 3           Feet

XLPE Cable Replacement Total 12,185,638$  

Indianapolis Power & Light Company
TDSIC Plan Filing
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Indianapolis Power & Light Company 

2020 - TOSIC Project Detail - Capital Dollars Only 

{AJ (Bl (C) (OJ (f ) (GJ (HJ 

a• on 1 100 

Une or AACE Cost 

No. OelivuabRlty Project Type proJect Year Estimate Units 

279 Age & Condition 4 kV Conversion CONVERT KRISTEN TIE 2020 Cla.u 2 Umu 

280 Age & Condlhon 4 W Corweruon CONVERT MUNTER 2020 Class 2 Units 

281 Age & Condit ion 4 WConverslon CONVERT KILDARE TIE 2020 Clus2 Units 

282 Ag«' & CondlhOn 4 kV Conversion CONVERT VERNON ACRES TIE 2020 Clas.i; 2 Umt.li 

283 Age & Condllkm 4 ltV Conversion CONVERT MARDEN NA 2020 Class 2 Un11s 

284 A.a«' & Condit,on d kV Conversion CONVERT FOREST MANOR llE 1010 Class 2 Units 

4 kV Conversion Total 19.709,3141 

324 Age & Condition lap RellabilltV Improvement Projects Lawrence# 313458-91) 2020 Class 2 Units 

325 Age & Condition Tap Rellab1lity Improvement Projects Post Rd ,1 (281·8·61 2020 aass2 Units 

326 Age & Condtuon Tap Rellabilltv Improvement Projecu Poke •3 (395-A-G) 2020 Class 2 Units 

)27 Aee & Condition Tap Rellab1llty Improvement Projects Moor.sev1Uc na (M20·X·61 2020 Cl;m2 Unit.s 

328 Age & Condition Tap Rellabillty Improvement Projects Laravette n5 252-3.6 2020 Class 2 Units 

329 Age & CondfUon hp Rellablllty Improvement Projects Nonheast ,t 6 (340-A-159) 2020 s Class 2 Units 

330 Ase & CondltrOn Tap Rellablltty Improvement Projects Parker ,n 1269-8-192) 2020 s Clus2 Units 

331 Age & Condition Tap Relfabllitv Improvement P,ojecl s Northeast #l 11372-72) 2020 s Class 2 Units 

332 Age & Condrtion Tap Rell.abrllty Improvement ProJects Ge ist 1M (Pl09·208·8) 2020 Clas.s2 Vruu 

333 Age & Condl110n Tap Rellabllity Improvement Projecls Tremonl Pl2 (4•200·8) 2020 Class2 Umts 

334 Aae & Condition lap Rel1abihty Improvement PrOJMts GelSI ,6 (22l •BJ 2020 Cla)s 2 Unrts 

ns Age S Condition Tap Rell;,b11tty Improvement Projects Pa,ker iiG (315-39) 2020 Class 2 UM~ 

336 t,ge & Condition T3p Rel1abi11ty Improvement Projetl~ Guion #8 (360-A-156) 2020 Class 2 Units 

337 Aee & Condttlon Tap Rtllablllly lmp,ovement ProJecl) Guion P8 (12-360·AI 2020 Clas.s2 Unns 

338 Age&. Condltkln Tap Rellablllty Improvement Projects Guion lf8 (361-B-10 11 2020 Class 2 Unfts 

339 Age&. Cond,tk,n Tap Rellabllitv Improvement Projects Northeast IH 11372•1'11) 2020 aass 2 Units 
340 Age & Condition Tap Reliabi11ty Improvement Projects lob•v ,1 (420-8-45J 2020 Cl;m2 Units 
341 Age & Cond11lon hp Reliabl11t-y Improvement Projects South •6 (700-A-140) 2020 Cl.us 2 Units 
3,: 2 Ace & Condi\iori Tap Reliability Improvement Project~ C•st leton #4 (P62•24S•BJ 2020 Class 2 
343 Age & Condttlon Tap Reliability Improvement Proiecu Cast leton #4 (Pl 17-245-B) 2020 Class 2 

Tap Relli!bllity Improvement Projects Total 

350 Age & Condition Mete, Replacement Meter Replacement. 2020 2020 Clas.s3 

Meter Replecement Total 10,135,67• I 
355 Aae & Condit ion CBD Secondary Ne1work Upgrades Pierson :tl 2020 Class 2 Units 
356 Age & Condfllon CBO Second.ary Network Upgrades OAS Rout e l 2020 Class 2 Units 
357 Age & Condition CBO Secondary Network. Upgrades Feeder 621 Cable Replacement 2020 Class 2 Un1U 

358 Ati:e & Condition CBO Secondary Network Upgrades 36 W Vermont Vault Upsrade 2020 Clas.i; 2 Units 
)59 Age & Condit ion CBO Second;ary Network Upgrade.i; 431 N Penn Vault Upgrade 2020 Class 2 Un1ts 
360 Age S CondiHon CBD Secondary Network Upgradei Pierson #2 2020 Class 2 Un,u 
361 Age 8,. Condition CBO Secondary Network Upgrades Pier.son #3 2020 Class 2 Units 

CBD Secondary Network Uperades total 4,585,019 j -SlO Age & Condit ion St al le W ire Performance Improvement 132-411 Crestview- Northeast 2020 Class 2 Mfles 



Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 
Exhibit A 
Page 195 of 237

line 
No, 

51 l 

512 

535 

536 

531 

5)8 

539 

S40 

541 

590 

591 

604 

608 

615 

617 

618 

Indianapolis Power & Light Company 

2020 • TOSIC Project Detail · Capita l Dollars Only 

(Bl (C) 

or 
Oeliverability Project Type project 

Age & Cond11ion Sl ,llic Wire Performance Improvement 132•84 Mooresville. Camby 

Age & Condition Static Wire Performance Improvement 132-24 MV Tap Switch• Mooresvllle 

Age & Condition 

A.ge & Condition 

/.\ge & Condition 

Age & Condition 

Age & Condition 

Age & Condition 

Age & Condit ion 

Age & Condition 

Age & Condition 

Age & Condlt,on 

Oel!verc1b1fity 

Deliverability 

Ochverabfllty 

OelNerability 

Static Wire Performance lmprovemc!nt Total 

Remote (nd • Breaker Relay/Upgrades CASTLElON-132-54 BKR • Relay 

Remote End• Breaker Relay/Upgrades CASTLETON-l32·SS BKR • Relay 

Remote End • Breaker Relav/Upgr-ades Mill STREET •132·6S LINE SKA..· Relay 

Remote End• Breaker Relay/Upgrades SUNNYSIOE-132-46 BKR • Relay 

Remote End· Breaker Relay/Upgr.ides SANITATION BLMT •138 BUSllE OCB • Breaker 

Remote End• Break.er Relay/Upgrades ROCKVILLE-132•64 Bl(R • 8reaker 

Remote End· Breaker Relay/Upgrade\ GLENS VALLEY-BUS TIE AKR . Breaker 

Remote End• Breaker Relay/Upgrades Total 

Pole Replacements 

Pole Replacements 

Polr Repl,cemt?nts Total 

S1eel Tower life Eictension 

Steel Tower life Utensfon Total 

Dl.s1r1but lon Automation 

Distribution Automation 

Distribution Automation Total 

Substatk>n Design Upgrades 

Subs1atk>n Design Upgrades 

Substation Design Upgrades Total 

Gr;,nd Total 

Pole Replacement• 2020 

Pole Treatment. 2020 

Slee I Tower life Extension • 2020 

Reclosers - 2020 

Advanced Dis1rlbuUon Management System• 2020 

Rockville Sub· Add Breake, & Cre;,te R(ng Bus 

Prospect. Add 138kv Breaker 

(D) 

Year 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

(E) 

3,042,2s5 I 

18,815,340 -3,795,549 

136,832,791 

lndl.anapol a i'o..,~ r 4 Light Co-pa.ny 
T:JSlC Pla n F!. 1 iM 

J?l. Attc1Ch"'11!':'lt 8.10 1 IPt.:bhC) 

App,.ntli x II 1 

Page ti ot • ., 

(F) 

MCECost 
Estimate 

Class 2 

Cius 2 

Clns2 

Clus2 

Cl.us2 

Clan2 

Class 2 
Clan 2 
Class 2 

Clan l 

Class] 

Clan) 

Clus4 

Clan 3 

Class 2 
Clus2 



Indianapolis Power & Light Company
2021 - TDSIC Project Detail - Capital Dollars Only

(A) (B) (C) (D) (E) (F) (G) (H)

Line
No.

Age & Condition
 or 

Deliverability Project Type project Year
Plan Project Cost 
(Capital Dollars)

AACE Cost 
Estimate Quantity Units

14  Age & Condition Circuit Rebuilds CENTER NO.  3 2021 $ Class 2 Miles
15  Age & Condition Circuit Rebuilds CENTER NO.  6 2021 $ Class 2 Miles
16  Age & Condition Circuit Rebuilds CRESTVIEW NO.  1 2021 $ Class 2 Miles
17  Age & Condition Circuit Rebuilds CRESTVIEW NO.  3 2021 $ Class 2 Miles
18  Age & Condition Circuit Rebuilds CRESTVIEW NO.  8 2021 $ Class 2 Miles
19  Age & Condition Circuit Rebuilds LAWRENCE NO.  3 2021 $ Class 2 Miles
20  Age & Condition Circuit Rebuilds LAWRENCE NO.  4 2021 $ Class 2 Miles
21  Age & Condition Circuit Rebuilds MILL ST. NO.  4 2021 $ Class 2 Miles
22  Age & Condition Circuit Rebuilds MILL ST. NO.  9 2021 $ Class 2 Miles
23  Age & Condition Circuit Rebuilds NORTHEAST NO.  1 2021 $ Class 2 Miles
24  Age & Condition Circuit Rebuilds NORTHEAST NO.  2 2021 $ Class 2 Miles
25  Age & Condition Circuit Rebuilds NORTHWEST NO.  1 2021 $ Class 2 Miles
26  Age & Condition Circuit Rebuilds NORTHWEST NO.  3 2021 $ Class 2 Miles
27  Age & Condition Circuit Rebuilds NORTHWEST NO.  5 2021 $ Class 2 Miles
28  Age & Condition Circuit Rebuilds NORTHWEST NO.  7 2021 $ Class 2 Miles
29  Age & Condition Circuit Rebuilds WEST NO.  2 2021 $ Class 2 Miles
30  Age & Condition Circuit Rebuilds WEST NO. 10 2021 $ Class 2 Miles

Circuit Rebuilds Total 25,345,895$  
221  Age & Condition Substation Assets Replacements ALLISON #4 2021 $ Class 2 Units
222  Age & Condition Substation Assets Replacements CENTER 2021 $ Class 2 Units
223  Age & Condition Substation Assets Replacements CRESTVIEW 2021 $ Class 2 Units
224  Age & Condition Substation Assets Replacements EDISON 2021 $ Class 2 Units
225  Age & Condition Substation Assets Replacements GUION 2021 $ Class 2 Units
226  Age & Condition Substation Assets Replacements HANNA 2021 $ Class 2 Units
227  Age & Condition Substation Assets Replacements I.C.E. 2021 $ Class 2 Units
228  Age & Condition Substation Assets Replacements I.U.CAMPUS SOUTH 2021 $ Class 2 Units
229  Age & Condition Substation Assets Replacements LILLY CORP 2021 $ Class 2 Units
230  Age & Condition Substation Assets Replacements MOORESVILLE 2021 $ Class 2 Units
231  Age & Condition Substation Assets Replacements PARK FLETCHER 2021 $ Class 2 Units
232  Age & Condition Substation Assets Replacements QUEMETCO 2021 $ Class 2 Units
233  Age & Condition Substation Assets Replacements WATER CO WHITE RIV IND SUB 2021 $ Class 2 Units
234  Age & Condition Substation Assets Replacements WESTLANE 2021 $ Class 2 Units

Substation Assets Replacements Total 27,023,779$  
273  Age & Condition XLPE Cable Replacement XLPE Cable Replacements - 2021 2021 $ Class 3              Feet

XLPE Cable Replacement Total 11,768,208$  
285  Age & Condition 4 kV Conversion CONVERT MILLERSVILLE TIE 2021 $ Class 2 Units
286  Age & Condition 4 kV Conversion CONVERT GALE TIE 2021 $ Class 2 Units
287  Age & Condition 4 kV Conversion CONVERT EUCLID TIE 2021 $ Class 2 Units
288  Age & Condition 4 kV Conversion CONVERT STUART 2021 $ Class 2 Units

Indianapolis Power & Light Company
TDSIC Plan Filing

IPL Attachment BJB-2 (Public)
Appendix 8.7
Page 9 of 27

Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 
Exhibit A 
Page 196 of 237

jxn
Typewritten text
(Revised)



Indianapolis Power & Light Company 
Cause No. 45264 TDSIC 1 
Exhibit A 
Page 197 of 237

Indianapolis Power & Light Company 

2021 • TOSIC Project Detail · Capital Dollars Only 

IAI 1B} IC} 
gc .gn 1 10n 

Line or 

No. Dellverabllity Project Type project 

4 kV Conversion Total 

3'4 Age & Condhton Tap RelLJb1llty Improvement ProJecu TRIP - 2021 

Tap Rellabnlty Improvement Projects Tot.1I 

351 Age & Condition Meter Replacement Meter Replacement• 2021 

M eter Replacement Total 

362 Age & Condhk>n CBO Secondary Network Upgrades 128 W Georgia St Vault Upgrade 

363 Age & Condlttan CBD Secondary Network Uparades Feeder 661 Cable Replacement 

364 Age & Condrt,on CBD Secondary Network Upgr,1dt!s Feeder t1Sl Cable ReptacemenI 

365 ,\ge & Condition CBO Sccond;u y Network Upgradf'.!i Feeder 4fil Callie Replacement 

366 i\Qe & Condition CBO Secondary Network Upgrades 25 W Georgia St. Vault Upgr 

367 Age & Condition COO Secondary Network Upgrades 19 N, Meridian St. Vault Upgrade 

368 Age & Condition CBO Secondary Network Upgrades 21S W. New York S1. Vaull Upgrade 

369 Age & Conditk>n CBO Secondary Network Upgrades 108 [ Markel St Vault Upgrade 

370 Age & CondMon CSO Secondary Nel wo,lc. Upgr.1des 121 Monument Clrcle VauJ1 Upgrade 

371 Age & Condition CBO Secondary Network Upgrades 108 [ Maryland St Vault Upgrade 

372 Ale & Condit ion CBC Secondary Network Upgrades 1S0 E Market St Vault Upgrade 

373 Age & Condttlon CBO Secondary Network Upgrades 26 E Ohio St Vault Upgn1de 

374 Age 6 Condrtion CBD Secondary Network Upgrades 110 N Scioto St Vault Upgrade 

375 Age & Condftlon CBO Secondary Network Upgrades Pierson 116 

376 Age & Condition CSO Secondary Network Upgrades Pierson as 
377 Age & Condition CBO Secondary Network Upgrades 117 £ MlcM1an St Vault Upgrade 

378 Age & Condition CSO Secondary Network Upgrades Pierson IM 

379 Age & Condition CSD Secondary Network Upgrades OlS Rout e l Extension 

CBD Second.iry Network Upgrades Total 

513 Age & Condftlon Stal k Wire Performance Impro vement 132-35 Pike• Crawfordsville Rd 

514 Age & Condition Static W ire Per formance lmpro11ement 132·05 StouI • Glenns Valley 

SIS Age & Condition Stal k Wire Performance Improvement 132-59 Southwest• SanitaI ion Southport 

Sl6 Age & Condition Stat ic Wire Performance Improvement 132-70AUIson 114 • West 

517 Age & Condition Stat ic Wire Performance Improvement 132·61 Center - Lilly South 

518 Age & Condit.on Stat ic Wire Performance Improvement 2451-J Cent er-Litty Corp 

Sta tic Wire Perform ance Improvement Total 

5.:2 Age S Condit.an Remote End· Breaker Relay/UPSrades LILLY-SOUTH-D2·61 BKR • Relay 
54 3 Age & Condition Rt!mole End • Breaker Rel.iy/Upgrades llllY CORP-2451•1 BKR - Rel.iy 

'" Age & Condition Remote End - Breaker Relay/Uptradt!.s ENGLISH AVE•2471-l BREAKER -Relay 
54S Age & Condition Remel e End - Breaker Relay/Upgrades STOUT SOUTH YARD· Relay 

5'6 ,-\ge & Condit ion Remel t! End - Brt!aker Relay/Upgrades I.C.E.•BUS TIE BREAKER· Relay 

5 47 Age & Condltfon Remote [nd • Breaker Relay/Upgrades CR[STVIEW• 138KV BUS TIE BKR · Bre,1ke1 & Relay 

548 Age & Condit/on Remote End · Breaker Relay/Upgrades WEST-132-70W BKR • Re lay 

S49 Age & Condition Remote End - Breaker Relay/Upgrades W[5T• l32-63 BKR • Relay 

ID} {El 

Plan Project Cost 

Year !Capital Collars) 
13,824,988 

2021 

10,404,000 I 
2021 

10,950,388 I 
2021 

2021 

2021 

2021 

2021 

2021 

2021 

2021 

2021 

2021 

2021 

1021 

2021 

2021 

2021 

1021 

2021 

2021 

2021 

2021 

2021 

2021 

2021 

2021 

6,881,909 J 

2021 

2021 

2021 

2021 

2021 

2021 

2021 

2021 
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Poq~ lO o~ ~-

IF} IH) 

AACECost 

Estimate Units 

Clan4 Unlu 

Class 3 Mt:tea 

Class 2 Units 

Class 2 UMS 

Class 2 UMs 

Clan2 Units 

Class 2 Units 

Class 2 Units 

Class 2 Uniu 

Class 2 Units 

Class 2 Unlu 

Class 2 Unr.s 

Class 2 Unlu 

Clas.s2 Units 

Class 2 UniU 

Class 2 Units 

Class 2 Uniu 

Clas.s 2 Units 

Class 2 Umu 

Class 2 Units 

Class 2 M Iies 

Clas~ 2 Miles 

Class 2 Miles 

Oass 2 M1le1 

Class 2 M iles 

Class 2 M iles 

Class 2 Uniu 

Class 2 Units 

Cla.ss 2 Un!t.s 

Class 2 Units 

Class 2 UntU 

Class 2 Unil s 

Clcm 2 Unlu 

Class 2 un,u 
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lfne or 

No. Oellvttabillty 

592 Age & Condition 

S93 Age & Condition 

605 Age & Condition 

609 Ochverability 

616 Oeliverab1!1ty 

619 Oehverabillrv 

620 Oeliverab1!1tv 

Indianapolis Power & Light Company 

2021 - TDSIC Project Detail - Capital Dollars Only 

(B) (C) 

Project Type project 

Remote End. Breaker Relay/Upgrades Total 

Pole Replacements 

Pole Repbcemenu 

Pole Replacements Toul 

Steel Tower life Extension 

Steel Tower life htt!nslon Total 

Oist ributK>n AutomaUon 

Dist ribution Automation 

Olstribu11on Automation Total 

Substatk>n Oes11n Upgrades 

Substation Design Upgrades 

Substation Design Uparades Total 

Grand Total 

Pole Replacement • 2021 

Pole Treatment· 2021 

Steel Tower Life Extension. 2021 

Reclosers • 2021 

Advanced Oimitnilion Management System• 2021 

Center Sub• Rebu1ld and Rl'configure 

Mooresville • Sub Reconflgu,e 

ID) 

Year 

2021 

2021 

2021 

2021 

2021 

2021 

2021 

(E) 

Plan Project Cost 

(Capital Dollars} 

2.017,899 -3.321.256 I 

l.lll.1471 -19,191.646 I -16.213.025 

153.972.404 

I!'ldii1:1apol 1s ?ower , Light CO"'F,Ji~Y 
TDSlC Plan f'1l:n'} 

I PL AtUC:h,.e n.t. BJB · 2 tPublle! 
;.pp~n11x e ., 

Pagf! U o! :7 

(F) (G) (HJ 

A.ACE Cost 

Estimate Units 

Class3 Potes 

Clan3 Polu 

Clns3 Structures 

Class.a ReclO\fU 

Class 3 Units 

Class 2 Un!U 

Class 2 Units 
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line 

No. 

31 

31 

33 

34 

35 

36 

37 

38 

39 

40 

41 

41 

43 .. 
45 

46 

47 

48 
49 

50 

51 

52 
53 

54 

55 

56 

57 

58 

59 
60 

61 

61 

63 

64 

65 

66 

67 

68 
69 

(A) 
on 1 10n 

or 
Delr.'erabllity 

Age & Condition 

Age & Condition 

Ase & Condition 

Ase & Condition 

Age & Condit ion 

Age & Condit.on 

A8e & Condition 

Age & Condition 

Aje & Condition 

Age & Condition 

Age & Condi11on 

Age & Condition 

Age & Condition 

Age & Condition 

Age & Condition 

Age & Condition 

Age & Condition 

Age & Condition 

Age & Condftlon 

Age & Condition 

Age & Condition 

Age & Condition 

Age & Condition 

Ace 8 Condition 

Age & Condition 

Age & Condition 

Age & Condition 

A[le & Condition 

Ase & Condition 

Age & Condition 

Age & Condition 

Age & Condition 

Age 8 Condition 

Age & Condit ion 

Age & Condition 

Age & Condition 

Age & CondiUon 

Age & Condition 

Age & Condition 

IB) 

Project Type 

C{rcuit Rebullds 

Circuit Rebulkh 

Circuit Rebuilds 

Clicuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuild1 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

C!rcult Rebullds 

Circuit Rebuilds 

Circult Rebuflds 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

Clrcuft Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebullds 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebulkh 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

Circuit Rebuilds 

Indianapolis Power & Light Company 

2022 - TOSIC Project Detail - Capi tal Dolla rs Only 

CENTER NO. 8 

CENTER NO. 10 

EAST NO. l 

EDGEWOOD NO. 

GERMAN CHURCH NO. 9 

GUION NO. 5 

GUION NO. 6 

GUION NO. 7 

INDIAN CREEK NO. 3 

UIWRENC[ NO. 8 

Mill Sf. NO. 1 

MILL ST.NO. 3 

MILL ST. NO. S 

MONON TRAIL NO. I 

MONROVIA NO. l 

MOORESVILLE NO. l 

NORTH NO. 1 

NORHlEASTNO. 11 

NORTHWEST NO. 1 

NORTIIWEST NO. 4 

PARK FL(TCIIER NO. 4 

PARKER NO. 2 

PROSPECT NO. 5 

QUEMHCO NO. l 

RCA [ 30TII NO. I 

RCA E 30TH NO. 2 

RIVER ROAD NO. 5 

ROCKVILLE NO. 2 

ROCKVILLE NO, 4 

ROCKVILLE NO. 7 

ROCKVILLE NO. 8 

ROCKVILL£ NO. 9 

ROCKVILLE NO. 10 

ROCKVILLE NO. 16 

SHEFFIELD NO. 1 

SHEFFIELD NO. 4 

51l EFFIELD NO. 

sount NO. 11 

SOUTH NO. 6 

(C) 

project 

(D) 

Year 
2022 

2012 

2012 

2011 

1022 

1021 

2022 

2011 

1011 

1012 

1011 

1011 

1011 

2011 

2022 

2021 

1011 

1012 

1011 

1012 

1022 

1011 

2012 

1011 

2012 

2022 

1022 

2022 

1011 

2022 

1022 

1012 

1012 

2012 

1011 

2021 

2022 

2022 

2011 

tnd:a:HJ.pcl 1e ?o..,e r & L19h=. co- pa:.;· 
TOS I C ? l a n F! J ::,g 

I ?L At:.acr--~ :'lt SJB-2 ( P1.1l:l lC1 

/..pr,e :id1x a .. 
?~ge 12 o!" n 

(Fl 

AACE Cost 

Estimate 

Class4 

Class 4 

Class 4 

Class 4 

nns4 

Class 4 

Class 4 

Class4 

Class 4 

Class 4 

Class4 

Class4 

Class4 

Class4 

Cloiss4 

Class 4 

Class a 
Class 4 

Class 4 

Class 4 

dass4 

Class4 

Class4 

Clau 4 

Class a 

Class4 

Class 4 

Class 4 

Class4 

Cli1SS4 

Class4 

Class4 

Class 4 

Class4 

Class4 

Class4 

Class 4 

Class 4 

Clan4 

IH) 

Units 

Miles 

MOes 

Mf!es 

M iles 

Miles 

M iles 

Miles 

Ml!es 

Miles 

MOes 

Mnes 

Miles 

Miles 

Miles 

Miles 

Miles 

Miles 

Mtles 

Miles 

Miles 

Miles 

Mfles 

Miles 

Miles 

Miles 

MIies 

Mites 

Miles 

M iles 

Miles 

Miles 

Mlles 

M iles 

Miles 

MIies 

Miles 

Miles 

M1IPS 

Miles 
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(A) (B) (C) (D) (E) (F) (G) (H)

Line
No.

Age & Condition
 or 

Deliverability Project Type project Year
Plan Project Cost 
(Capital Dollars)

AACE Cost 
Estimate Quantity Units

70  Age & Condition Circuit Rebuilds SOUTH NO. 10 2022 $ Class 4 Miles
71  Age & Condition Circuit Rebuilds SOUTHPORT NO.  6 2022 $ Class 4 Miles
72  Age & Condition Circuit Rebuilds THOMPSON NO.  3 2022 $ Class 4 Miles
73  Age & Condition Circuit Rebuilds THOMPSON NO.  5 2022 $ Class 4 Miles
74  Age & Condition Circuit Rebuilds TOBEY NO.  7 2022 $ Class 4 Miles
75  Age & Condition Circuit Rebuilds TOBEY NO. 10 2022 $ Class 4 Miles
76  Age & Condition Circuit Rebuilds TREMONT NO.  2 2022 $ Class 4 Miles
77  Age & Condition Circuit Rebuilds TREMONT NO.  7 2022 $ Class 4 Miles
78  Age & Condition Circuit Rebuilds TREMONT NO. 10 2022 $ Class 4 Miles
79  Age & Condition Circuit Rebuilds WEST NO.  1 2022 $ Class 4 Miles
80  Age & Condition Circuit Rebuilds WILLIAMS NO.  2 2022 $ Class 4 Miles
81  Age & Condition Circuit Rebuilds WILLIAMS NO.  5 2022 $ Class 4 Miles

Circuit Rebuilds Total 45,810,667$  
235  Age & Condition Substation Assets Replacements CASTLETON 2022 $ Class 4 Units
236  Age & Condition Substation Assets Replacements CUMBERLAND 2022 $ Class 4 Units
237  Age & Condition Substation Assets Replacements GEORGETOWN 2022 $ Class 4 Units
238  Age & Condition Substation Assets Replacements GERMAN CHURCH 2022 $ Class 4 Units
239  Age & Condition Substation Assets Replacements LAFAYETTE ROAD 2022 $ Class 4 Units
240  Age & Condition Substation Assets Replacements DOW ELANCO 2022 $ Class 4 Units
241  Age & Condition Substation Assets Replacements I.U. MED. CENTER 2022 $ Class 4 Units
242  Age & Condition Substation Assets Replacements ROACH CHEM. 2022 $ Class 4 Units
243  Age & Condition Substation Assets Replacements STOUT 2022 $ Class 4 Units
244  Age & Condition Substation Assets Replacements PETERSBURG 2022 $ Class 4 Units
245  Age & Condition Substation Assets Replacements PIKE 2022 $ Class 4 Units
246  Age & Condition Substation Assets Replacements STOUT SOUTH YARD 2022 $ Class 4 Units
247  Age & Condition Substation Assets Replacements THOMPSON 2022 $ Class 4 Units
248  Age & Condition Substation Assets Replacements TREMONT 2022 $ Class 4 Units

Substation Assets Replacements Total 39,896,631$  
274  Age & Condition XLPE Cable Replacement XLPE Cable Replacements - 2022 2022 $ Class 4          Feet

XLPE Cable Replacement Total 12,501,788$  
289  Age & Condition 4 kV Conversion CONVERT DOUGLAS 2022 $ Class 4 Units
290  Age & Condition 4 kV Conversion CONVERT SANGSTER 2022 $ Class 4 Units
291  Age & Condition 4 kV Conversion CONVERT FLAKE 2022 $ Class 4 Units
292  Age & Condition 4 kV Conversion CONVERT OXFORD 2022 $ Class 4 Units
293  Age & Condition 4 kV Conversion CONVERT CAROLINE TIE 2022 $ Class 4 Units
294  Age & Condition 4 kV Conversion CONVERT CAROLINE - EMER 2022 $ Class 4 Units
295  Age & Condition 4 kV Conversion CONVERT RALSTON 2022 $ Class 4 Units

4 kV Conversion Total 15,422,783$  
345  Age & Condition Tap Reliability Improvement Projects TRIP - 2022 2022 $ Class 4 Units

Indianapolis Power & Light Company
TDSIC Plan Filing

IPL Attachment BJB-2 (Public)
Appendix 8.7
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Indianapolis Power & Light Company 

2022 - TOSIC Project Detail - Capital Dollars Only 

(Bl (C) (D) (E) (F) (G) (H) 

line or Plan Project Cost AACE Cost 

No. 0,11..,,rability Project Type project Year (Capital Dollars) Estimate 

Tap Reli1billty lmpro'tlement Projects Total 10,612,080 

352 Age t. Condit ion M eter Replacement Meter Replacement • 2022 2022 Clan 4 

M eter Replacement Total 11,169,395 J 

380 Age & Condit ion CBD Secondary Network Upgr.ides New Pt(!-Cast M anhoh.• (locat ion vie. P!eaon and M lchig.tn) 2022 Class d Uniu 

381 Age & Condition CBD Secondary Network Upgrades New Pre-C.-ut Manhole (location vie. Illinois and M ichigan) 2022 Clan 4 Unru 

352 Ase t. Condition CBO Secondarv Network Upgrades New Pre-Cast Manhole (Locatk,n vie. 535 N. IIUnols) 2022 Clan4 Un1u 

383 Age & Condi1K>n CBD St>Condary Network Upgrades Rebuild MH 11S-11 2022 Cl.us4 Units 

3S4 A&:l' & Condition CBD Secondary Network. Upgrades Rebuild Mt-i 115·00 2022 Clan 4 Units 

385 AGl' & Condition CBO Secondary Network Upgudes Rebulld MH 116-02 2022 Oass 4 Units 

386 Age & Condition CBD Secondary Network Upgrades Rebuild Mfl 116-03 2022 Class 4 Units 

387 Age & Condition COO Secondary Network Upgrades Duct line WRl ( 186 ft .) l oca tion vlc. Pierson and Mlch!can 2022 Class 4 Uniu 

388 Age & Condition COO Secondary Network Upgrades Duct line WR2 (87 ft.) location vie. Illinois and Michigan 2022 Class4 Unlu 

389 Age S Cond1tioo CBD Secondary Network Upgrades Duct line WR3 (239 ft.) location vie. Ullnols and Mkhigan 2022 Class 4 Units 

390 Age & Condit ion COO Secondarv Network Upgrades Duct Line WR4 l1 10 ft ,) location vie. SlS N. 111/nols 2022 s Class4 Units 

391 Aee & Condr.10n CBD Secondary Network Upgrades Duct line WRS 1294 It ) locatfon vie. Pierson and M ichigan 2022 s Cl.us4 UM1 

392 Age & Condition CBO Secondarv Network UpsrJdes Netwo,k Protec1or Replace 108 E. Markel, UG417 2022 Class a Un1u 

393 Ase & Condition CBD Secondary Nelwork Upgrades Netwo,k Protector Replace 121 M onumcnl Circll', UG422 2022 Class 4 Units 

39,1 Age & Condit ion ceo Sccond.iry Network Upgrades Network Pro tector Replace 128 W, Georgia, UG 641 2022 Class 11 Units 

395 Age & Condition CBO Second;uy Network Upgrades Replace Network Trnnsf. 120/208, UG462 108 L M a,kel 2022 Class 4 u,uu 
396 Age & Condition CBD Secondary Network Upgrades Replace Network Tr;,nsf. 120/208, UG-122121 Monume11t Circle 2022 Class 4 U0111 

397 Age&. Condition CBO St'condary Network Upgrades Al'place Network Tran1t. 277/480, UG432 2 W. W.l)hlngton 2022 Clan4 UnlU 

398 Age & Condl'ltOn CBO Secondary Nelw orlc Upgrades Replace Network. Transf. 277/480, 317 W. M ichigan 2022 Class 4 Unlt1, 

399 Age & Condition C8D Secondary Network Upgrades Replace Secondary Cable (leng1h S72 ft) MH 115.00 to MH 116-02 2022 Clan4 Units 

400 Age & Condrtion CBO Secondar,, Network Upgr1des Replace Secondary Cable (lcmglh 907 ft) MU l1S-01 to MM 115-97 2022 Clan.a Un,ts 

401 Age & Condition CBD Sl'Condar,, Network Upe;rades Replace Secondary C1blc (ll'ng1h 1128 ft) MU 11 S-02 to M►i 114-00 2022 Clan4 UntU 

402 Age & Condition CBO Secondary Network Upsrades Replace Primary Cable Gardner lane Clcuit 631 (length 1,924 ft) 2022 Class 4 Uniu 
403 Age & Condilion C80 Secondary Network Upgr'ildes Replace Primary C.1ble Edison Circuit 4S3 (Lenglh 4,612 ft) 2022 Clan 4 Un1u 
404 Age~- Condition CBD Secondary Network Upe;rades Replace PtlmaryCable wtth Manholes (lengt h 1,294 ft) MU in Yea, 2022 Class 4 UMs 
405 Agl!' S. Condition CBD Secondary Network Upgrades Real Time OTS Monitoring (Man. Ave. network Qu.tdrant) 2022 Cl.m 4 UM1 
406 A&e & Condition CBO Secondary Network Upgrade1 Vault Technology• 400 W. W;uhfngton, 44 N. Senate 2022 Clu14 Unhs 
40) Age & Condition CBO ~condarv Network Upg~de1 Vault Technology· 110 N. St"nal e. 46 N. Up1UI 2022 Clas.s 4 Un1U 
,oa ASe & Condition CBD Secondarv Network Upgr.1dei Vault Technology• 330W. Washington, 309 W. Washington 2022 Cla)s 4 Units 

• 09 Age & Condrtlon CBD Secondary Network Upg1ades Vault Technology - 10 S. Capital, 202 W. Maryland, 128 W. Georgia 2022 Class4 Unta 
CBD Secondary Network Upgrades To tal 

519 Age & Condit ion Stat ic Wire Performance Improvement 132-36 Edi5on • Brookwood 2022 Class 4 MIies 
S20 Age S Condition Static Wrre Performance lmprovl'ment 132-41 Westlane • Geo,Qetown 2022 Class 4 M1lu 
521 /lge & Condition Static Wire Performance Improvement 132-28 Prospect • f'.ord 2022 Clan ,1 Miles 

St.n lc Wire Performance Improvement Total 9,so2,181 I 
sso Age & Condrt10n Remote [nd • Breaker Relay/Upg,adu jGLENS VALLEY•BUS Tl[ OKR • Rl"lay 2022 Clau4 Units 
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(A) 
ge on I on 

lint' or 

No, Delivtrablllty 

551 Age & Cond,don 

552 Age & Cond/Uon 

553 Age & Condftlon 

554 Age & CondrUon 

555 Age & Condltk>n 

556 Age & Condition 

557 Ace & CondiUon 

59J Age & Condition 

595 Age & Corid1Uon 

6-06 Age & Condrtion 

610 Delh1e,abilit\l 

621 Dellvcrablhty 

(B) 

Project Type 

Remote End• Bruker Relay/Upgrades 

Remote End• Breaker Relav/Upgrades 

Remote End• Brtaket Rl'lay/Upgrades 

Remote End - B,eaker Relay/Upgrades 

Remote End - Bre;iker Relay/UPerades 

Remote End• Breaker Relay/Upgrades 

Remote End• Breaker Relay/Upgrades 

Indianapolis Power & Light Company 

2022 · TDSIC Project Detail· Capital Dollars Only 

(C) 

prefect 

IU CAMPUS N-3331-l BKR • Re~y 

LAWRENC(-132-48 BREAKER- Breaker 

STOUT N-132-l tl WESl OCB • Breaker 

STOUT N-132-14 [AST OCB · Breaker & Relay 

Mill STREfT-132-65 LINE Bl<R. · Breaker 

STOUT N-138·99 EAST OCB · Breaker & Rcl;iy 

~TOUT N-138-99 WEST OCB- lheakcr 

Remote End • Break.tr Relay/Upgrades Total 

Pole Replacement s 

Pole Repl.ilcementl 

Pole Replacements Total 

Steel Tower Life bunslon 

St eel Tower life E•tenslon Total 

Distribut ion Au1om,nlon 

Distribution Automation Total 

Substation Design Upgrades 

Substation De.sign Upgrades Total 

Grand Total 

Pole Replacement • 2022 

Pole Treatment• 2022 

Steel Tower life Extension· 2022 

Recloscrs • 2022 

New 13.2kv Sub ror 4kv Conversion 

(DI IE) 

Year 

2022 

2022 

2022 

2022 

1022 

2022 

2022 

s ,51a,•JJ I 
2022 -2022 

J,ia1,6a2 I 
2022 

1,082,432 I 
2022 

13,M•. 1oi I 
2022 

15,809,877 

189,729,103 

tnd i (tnapo l to Power £. L1qht C~p.iny 
'i'CStC il l.'ln Fl l ln'] 

I PL All •c~-ent DJS·.. f ? ,~011,: 
;",ppenou. " 7 

?• 9t- t fl' ... 

IF) (G) 

Class 4 

Class4 

Cl.us4 

Class4 

Class 4 

(HI 

un,u 
Units 

Units 

un1a 
Unlh 

Poles 

Po'es 

Units 
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Indianapolis Power & Light Company 

2023 • TOSIC Project Detail • Capital Dollars Only 

(A) (B) (C) (O) IE) (F) (H) 

g• on i on 
lin e or AACE Cost 
No. Oellvenibility Project Type project Year Eitlmate Units 

82 Ag~ & Condition Chcuit Rebuild!!' CASTLETON NO. 2 2023 Clan 4 Miles 

83 Age & Conditk>n Circuit Rebulkh CASTLrTON NO. 8 2023 Class4 Miles 

s• Age S Condi\>on Circuit Rebuikb CASTLETON NO. I 7 2023 Class4 Miles 

85 Age & Condition Circuit Rebuilds CRAWFOIID5VlllE ND. 2023 Clais 4 Mile, 

86 Age & Condrtk>n Circuit Rebulkh EAST NO. 4 2023 Clan4 Miles 
87 Age & Conditk,n Circuit Rebuilds EAST NO. 8 2023 Class a Miles 
88 Age & Condhion Circuit Rebuild~ EDGEWOOD NO. 2023 Clns4 Miles 

89 Age & ConditiQn Circuit Rebu1kh FRANKLIN TWNSHP NO. 2023 Clns4 Miles 
90 Age & Condition Circuit Rebul!ds GERMAN CHURCH NO. 4 2023 Class 4 Miles 
91 Age & Condit10n Clrcurt Rebullds GLENNS VALLEY NO. 2 2023 Clan4 Miles 
92 Age & Condit10n Circuit Rebuikh LAFAYITTE ROAD NO. 3 2023 Clan 4 Milu 
93 Age & Condition Circuh Rebuilds LAWRENCE NO. I 2023 Class 4 Miles 
9• Age & Condition Circuit Rebuikh LAWRENCE NO. 6 2023 Clau.: M Iies 

95 Age & Condition arcu/1 Rebuilds MOORESVILLE NO. 2023 Class 4 Miles 
96 Age & Condition Circuit Rebu,lds NORTlt NO. 4 2023 Clan4 Miles 
97 Age & Condition Circuit Rebufkh NORTIIEAST NO. 6 2023 Clau-4 Miles 

98 Age & Conditk>n Circuit Rebuilds NORTlttASTNO. I I 2023 Class4 Miles 
99 Age & Condition Circuit Re:bulk:ls NORTHEAST NO. 1• 2023 Cl,1ss4 Miles 

JOO Age & Condition Circuit Rebutlds. NORTHWEST NO, 8 2023 Cl~ss 4 Milrs 
JOI Age & Condition Circuit Rebullds PARK HETCHER NO. 2023 Class 4 Miles 
102 Age & Conditk>n Cltcutt Reborlc:hi PARK HrlCHER NO. 2023 Cla»4 M ites 

103 Age & Condition Circuit Rebuilds PARKER NO. I 2023 Class4 Miles 
104 Age & Conditk>n Circuit Rebuilds PIKE NO. 6 2023 Clus 4 Mlle1 
105 Age & Condit ion Circurt Rebwkh POST RDNO. 5 2023 Closs.a MIies 
106 Age & Condition Circuit Rebullds ROCKVILLE NO. 3 2023 Class 4 Miles 
107 Age & Condition Circuit Rebuilds ROCKVILLE NO. 6 2023 Class 4 Miles 
108 .\ge & Condition Circuit Rebuilds SHEHltlD NO. I 2023 Cl,nsa Mites 
109 Age & Condition Circuit Rebullds SOUTH NO. 1 2023 Class 4 Miles 
110 Age & Condit ion Circuit Rebuilds SOUTH NO. 8 2023 Clau4 Miles 

111 Age & Condit ion Circuit Rebuilds SOUTHEAST NO. 2023 Clan4 Miles 
112 Age S Condition Circuit Rebuilds SOUTHPORT NO. I 2023 Class 4 M1lei 
11) Age & Condition Circuit Rebufkls SOllTHPORT NO. 3 2023 Class4 M~e, 
I 14 Age & Condition crrcurt Rebuilds SOUTHPORT NO. 7 2023 Class 4 Mil,s 
11S Age & Condit ion Circuft Rebuilds THOMPSON NO. 8 2023 Clau4 Miles 
116 Age & Condition Circuit Rebullds TOBEY NO. I 2023 Cl~ss 4 M 1IH 

I I 7 Ase & Condition Circuit Rebulkh TREMONT NO. 2023 Class 4 Miles 
118 .Ag, & Condit ion Orcuit Rebwl<h TREMONT NO. 2023 Clan 4 M il,~ 

119 .Age & Condition Circuit Rebuilds WtST NO. 4 2023 Class 4 Ml\u 
120 Age & Condition Circuit Rebuilds WEST ND. 8 2023 Class '1 Miles 
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(A) (B) (C) (D) (E) (F) (G) (H)

Line
No.

Age & Condition
 or 

Deliverability Project Type project Year
Plan Project Cost 
(Capital Dollars)

AACE Cost 
Estimate Quantity Units

121  Age & Condition Circuit Rebuilds WESTLANE NO.  3 2023 $ Class 4 Miles
Circuit Rebuilds Total 52,812,143$  

249  Age & Condition Substation Assets Replacements GUION 2023 $ Class 4 Units
250  Age & Condition Substation Assets Replacements LAWRENCE 2023 $ Class 4 Units
251  Age & Condition Substation Assets Replacements PARKER 2023 $ Class 4 Units
252  Age & Condition Substation Assets Replacements SOUTHPORT 2023 $ Class 4 Units
253  Age & Condition Substation Assets Replacements SUNNYSIDE 2023 $ Class 4 Units
254  Age & Condition Substation Assets Replacements WEST 2023 $ Class 4 Units

Substation Assets Replacements Total 39,220,541$  
275  Age & Condition XLPE Cable Replacement XLPE Cable Replacements - 2023 2023 $ Class 4          Feet

XLPE Cable Replacement Total 12,354,210$  
296  Age & Condition 4 kV Conversion CONVERT HEMLOCK TIE 2023 $ Class 4 Units
297  Age & Condition 4 kV Conversion CONVERT COLUMBIA 2023 $ Class 4 Units
298  Age & Condition 4 kV Conversion CONVERT McPHERSON TIE 2023 $ Class 4 Units
299  Age & Condition 4 kV Conversion CONVERT RUCKLE TIE 2023 $ Class 4 Units
300  Age & Condition 4 kV Conversion CONVERT COLLEGE 2023 $ Class 4 Units
301  Age & Condition 4 kV Conversion CONVERT WATSON 2023 $ Class 4 Units
302  Age & Condition 4 kV Conversion CONVERT 36th ST TIE 2023 $ Class 4 Units

4 kV Conversion Total 15,541,783$  
346  Age & Condition Tap Reliability Improvement Projects TRIP - 2023 2023 $ Class 4 Units

Tap Reliability Improvement Projects Total 10,824,322$  
353  Age & Condition Meter Replacement Meter Replacement - 2023 2023 $ Class 4 Meters

Meter Replacement Total 11,392,783$  
410  Age & Condition CBD Secondary Network Upgrades Rebuild MH M54-01 2023 $ Class 4 Units
411  Age & Condition CBD Secondary Network Upgrades Rebuild MH M54-02 2023 $ Class 4 Units
412  Age & Condition CBD Secondary Network Upgrades Rebuild MH M45-02 2023 $ Class 4 Units
413  Age & Condition CBD Secondary Network Upgrades Rebuild MH M45-99 2023 $ Class 4 Units
414  Age & Condition CBD Secondary Network Upgrades Rebuild MH M45-03 2023 $ Class 4 Units
415  Age & Condition CBD Secondary Network Upgrades Rebuild MH M54-97 2023 $ Class 4 Units
416  Age & Condition CBD Secondary Network Upgrades Rebuild MH M55-08 2023 $ Class 4 Units
417  Age & Condition CBD Secondary Network Upgrades Duct Line (300 ft.) Location (vic. Michigan St. and Mass. Ave.) 2023 $ Class 4 Units
418  Age & Condition CBD Secondary Network Upgrades Network Protector Replace 108 E. Maryland, UG412 2023 $ Class 4 Units
419  Age & Condition CBD Secondary Network Upgrades Network Protector Replace 215 W. New York, UG411 2023 $ Class 4 Units
420  Age & Condition CBD Secondary Network Upgrades Network Protector Replace 535 Mass. Ave., UG422 2023 $ Class 4 Units
421  Age & Condition CBD Secondary Network Upgrades Replace  Network Transf. 120/208, UG432 227 E. Market 2023 $ Class 4 Units
422  Age & Condition CBD Secondary Network Upgrades Replace Network Transf. 120/208, UG412 108 E. Maryland 2023 $ Class 4 Units
423  Age & Condition CBD Secondary Network Upgrades Replace Network Transf. 120/208, UG411 215 W. New York 2023 $ Class 4 Units
424  Age & Condition CBD Secondary Network Upgrades Replace Network Transf. 277/480, UG442 2 W. Washington 2023 $ Class 4 Units
425  Age & Condition CBD Secondary Network Upgrades Replace Network Transf. 277/480, UG432 126 E. Market 2023 $ Class 4 Units
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Indianapolis Power & light Company 
2023 • TDSIC Project Detail• Capital Dollars Only 

(Bl ICI 

Une or 

No. Deliver11bOlty Project Type project 

426 Age & Condhion CBD Secondary Network Upgrades Replace NetworkTransf. 277/480, UG611 301 W. Maryland 

, 27 J\ge. & Condition CBO Secondary Network Upgrades Replace Secondary Cable (Length 686 ft) MH M5'1·00 l o MH M54-02 

4 28 Age & Condition ceo Secondary Network Upgrades Replace Secondary Cab~ (length 828 ft) MH MS4•00 to MH MS4-03 

429 Age & Condition CBO Secondary Network Upgrades Replice Secondary Cable (Length 914 h) MH M45-03 to MH M45•99 

430 Age & Condit ion CBD Secondary Network Upgrades Repl;,ce Primary Cable Gardner lane Cfcult 641 (Length 1,988 ft) 

43 1 Age & Condition CBO Secondary Networl,;. Upgrades Replace Pr imary Cable Edison Circuit 463 (l ength 4,023 ft) 

432 Age & Condit,on CBD Secondary NetWOfk Upg~des Replace Primary Cable wlth Manholes (1307 ft.) MU In Year 

433 Age & Condition CBO Secondary Netwo1k Upgr.:1des Real Time OTS Monilorlng (vie. lndlo1na Ave. network Quadrant) 

434 Age & Condi1ion CBO Secondary Network Upgrades Vault Technology• 321 W. New York, 215 W. New York 

>35 Age & Condltton CSO Secondary Network Upgrades Vault Technology. 229 W. M ichigan, 210 w. North 

4]6 A.ge & CondfUon CBO Secondary Network Upgrades Vault Technology• 212 W. Mkhlgan, 139 W. Vermont, 143 N lllinols 

'37 Age & Condltk>n CBO Secondary Network Upgrades Vault Technology• 6Sl N. Pierson, 421 N. llllnois, 31S N. Pierson 

CBO Second.iry Network Upgrades Total 

522 Age & Condition Static Wire Performance Improvement 132-•16 Sunnyside • Geist 

523 Age & Condition Stalk Wire Performance Improvement 132·51 German (hutch • Cumberland 

524 Age & Condlt10n Stalk Wire Perform:ance Improvement 132-43 Guion • Crestview 

Static Wire Performance Improvement Toi al 

558 Age & Condit ion Remote End • Breaker Relay/Upgrades IMITHODl5T HD5PITAL·3131-1 BKR -Rcl•y 
559 Age & Condit10n Remote End - Breaker Relay/Upgrades ALLISON #3-451·1 BREMER· Breaker 

560 Age & Condit ion Remote End• Breaker Relay/Upgrades SUNN't'SI0[-132-46 BKR - Breaker 

Remote End- Breaker Re lay/Upgrades Total 

596 Ase & Condition Pole Replacements Pole Replacement • 2023 

597 Ase & Cond~lon Pole Replacement_s Pole Tteatment • 2023 

Pole Replacements Total 

607 Age & Condit ion Steeliower lifo Extension Steel Tower Llfe Extension - 2023 

S1ecl Tower Life Extension Total 

611 Oeliver-abflity Oistnbution Automalion Reclosers - 2023 

Distribution Automation Total 

622 Deliver ability Substat ion Design Uperades Guion -3'15/138kv Au to Xf1nr Ring Dia 

623 Oeliverability Substat ion Design Upcrades New Retail Substat ion 

624 OeliverabTilt~ Substation Design Upgrades Northwesl Control House 

Substation De.sign Upgrades Total 

Gr.,nd Total 

(DJ (El 

Veer 

2023 

2023 

2023 

2023 

2023 

2023 

2023 

2023 

2023 

2023 

2023 

2023 

2023 

2023 

2023 

11,200,958 I 
2023 

2023 

2023 

1.GOs,001 I 
2023 -2023 

3 ,455,4 35 I 
2023 

850,792 j 
1013 

13,916,985 I 
2023 

2023 

2023 

lndi,1,n.,po l 1 ■ Pcw~r , Ligtt Co"'pi\ny 
7=SlC' Plan F~l!~ 

IPL At.tac!"l:-enl SJB-2 (Publlc! 

(Fl (G) 

Clan4 

Ct,ns .C; 

Class 4 

Class 4 

Cius .: 

Cl;ns 4 

Class 4 

Class 4 

Class 4 

Class.: 

Cl.1u a 
Class r. 

Class 4 

App~ndix I! 7 
Page 18 ot '1 

IHI 

Units 

Units 

Units 

Units 

Units 

Umts 

Units 

Units 

Units 

Units 

Units 

UntU 

Units 

Mi1es 

Mile.s 

M11es 

Un1u 

Unft1, 

Units 

Poles 

Peles 

Structures 

Re-closers 

Units 

Units 

Units 



Indianapolis Power & Light Company
2024 - TDSIC Project Detail - Capital Dollars Only

(A) (B) (C) (D) (E) (F) (G) (H)

Line
No.

Age & Condition
 or 

Deliverability Project Type project Year
Plan Project Cost 
(Capital Dollars)

AACE Cost 
Estimate Quantity Units

122  Age & Condition Circuit Rebuilds CENTER NO.  9 2024 $ Class 4 Miles
123  Age & Condition Circuit Rebuilds CRESTVIEW NO.  2 2024 $ Class 4 Miles
124  Age & Condition Circuit Rebuilds CUMBERLAND NO.  2 2024 $ Class 4 Miles
125  Age & Condition Circuit Rebuilds CUMBERLAND NO.  6 2024 $ Class 4 Miles
126  Age & Condition Circuit Rebuilds EAST NO.  9 2024 $ Class 4 Miles
127  Age & Condition Circuit Rebuilds GEIST NO.  4 2024 $ Class 4 Miles
128  Age & Condition Circuit Rebuilds GERMAN CHURCH NO.  8 2024 $ Class 4 Miles
129  Age & Condition Circuit Rebuilds NORTH NO.  3 2024 $ Class 4 Miles
130  Age & Condition Circuit Rebuilds PARK FLETCHER NO.  1 2024 $ Class 4 Miles
131  Age & Condition Circuit Rebuilds PARK FLETCHER NO.  2 2024 $ Class 4 Miles
132  Age & Condition Circuit Rebuilds PARK FLETCHER NO.  6 2024 $ Class 4 Miles
133  Age & Condition Circuit Rebuilds PARKER NO.  7 2024 $ Class 4 Miles
134  Age & Condition Circuit Rebuilds PROSPECT NO.  1 2024 $ Class 4 Miles
135  Age & Condition Circuit Rebuilds QUEMETCO NO.  2 2024 $ Class 4 Miles
136  Age & Condition Circuit Rebuilds ROCKVILLE NO.  5 2024 $ Class 4 Miles
137  Age & Condition Circuit Rebuilds SHEFFIELD NO.  9 2024 $ Class 4 Miles
138  Age & Condition Circuit Rebuilds SHEFFIELD NO. 10 2024 $ Class 4 Miles
139  Age & Condition Circuit Rebuilds SOUTH NO.  3 2024 $ Class 4 Miles
140  Age & Condition Circuit Rebuilds SOUTHEAST NO.  1 2024 $ Class 4 Miles
141  Age & Condition Circuit Rebuilds SOUTHEAST NO.  7 2024 $ Class 4 Miles
142  Age & Condition Circuit Rebuilds SOUTHPORT NO.  2 2024 $ Class 4 Miles
143  Age & Condition Circuit Rebuilds SOUTHPORT NO.  4 2024 $ Class 4 Miles
144  Age & Condition Circuit Rebuilds SOUTHPORT NO.  8 2024 $ Class 4 Miles
145  Age & Condition Circuit Rebuilds SOUTHWEST NO.  3 2024 $ Class 4 Miles
146  Age & Condition Circuit Rebuilds TOBEY NO.  6 2024 $ Class 4 Miles
147  Age & Condition Circuit Rebuilds WESTLANE NO.  4 2024 $ Class 4 Miles
148  Age & Condition Circuit Rebuilds WILLIAMS NO.  1 2024 $ Class 4 Miles
149  Age & Condition Circuit Rebuilds WILLIAMS NO.  4 2024 $ Class 4 Miles

Circuit Rebuilds Total 47,773,667$  
255  Age & Condition Substation Assets Replacements ALLISON #3 2024 $ Class 4 Units
256  Age & Condition Substation Assets Replacements MAYWOOD 2024 $ Class 4 Units
257  Age & Condition Substation Assets Replacements MILL STREET 2024 $ Class 4 Units
258  Age & Condition Substation Assets Replacements SOUTHWEST 2024 $ Class 4 Units

Substation Assets Replacements Total 34,451,705$  
276  Age & Condition XLPE Cable Replacement XLPE Cable Replacements - 2024 2024 $ Class 4              Feet

XLPE Cable Replacement Total 12,297,234$  
303  Age & Condition 4 kV Conversion CONVERT 32nd ST TIE 2024 $ Class 4 Units
304  Age & Condition 4 kV Conversion CONVERT CROWN HILL 2024 $ Class 4 Units
305  Age & Condition 4 kV Conversion CONVERT SALEM 2024 $ Class 4 Units
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(A) (B) (C) 

1• on , I0n 

Line or 
No, Oelfverablllty Project Typ, proJett 

306 Age & Condition 4 kV Conversion CONVERT SUMMIT 

307 Age & Condi11on 4 kV Conversion CONVERT 33rd ST TIE 

308 Age & Condit ion 4 kV Conve,,lon CONVERT COOP 

309 Age & Condi1ion 4 kV Convenlon CONVERT TRENTON 

310 Age & Condition 4 kV Convcrsk>n CONVER! ETIIYL 

311 Age & Cond1hon 4 kV Conversion CONVERT TALBOTT 

4 kV Conversion Total 

)47 Age & Condl1 ion Tap Reli.lbilfty Improvement Projecls !RIP· 2024 

Tap Rl.'!llabilltv lmprovl.'!ment Projects To1,1I 

3S4 Age & Condition Meter Replacement Meter Replacemcnl • 20211 

Mete r Rt'placement Total 

438 Age & Condition cao Secorldary Network Upgrades New Pre-Cast Manhole (locatHJn vie. M ichigan and Pennsylvania) 

439 Age & Condit ion CBO Seconda,y Ne1work Upgrades New Pre-Cast Manhole (locution vie. 420 N. Pennsylvania) 

J40 AJie & Condition CBO Secondary Network Upgrades Rebuild MH 135·03 

f.41 Age & Condition ceo Secondary Network Upgrades Rebuikl MIi M34•08 

4'2 A,ge & Condition CBO Secondary Network Upgrade1 Rebuild Mil M311-09 

443 A&e & CondiHon CBO Secondary Network Upgrades Rebulld Mil M44-19 

'44 Age & Condttlon CBO Secondary Network Upgrade1 Ouc.t line WRl (200 ft) (vie. Alabama and M au. Ave.) 

44S Age & Condfllon CBD Secondary Network Upgrados Network. Protector Replace 326 ( , New York, UG442 

446 Age & Condit ion ceo Secondary Network Upgr.1des Network Protector Replace 117 E. Michigan, UG431 

447 Age & Condition CBO Secondary Network Upgrades Network Protector Replace 150 [. Market, UG442 

•1118 Age & Condition COO Secondary Network Upgrades Replace Network T,ansf, 120/208, UG652 120 W. Washington 

449 Age & Cond!Uon CBO Secondary Network Upgrades Replace Network Transf, 120/208, UG442 326 [. New York 

450 Age & Condition ceo Secondary Network Upgrades Replace Network Transf. 277/480. UG41 l 119 E. Vermont 

4S1 Age & Condition CBO Secondary Network Upgr3des Replace Network Tran.sf, 277/1180, UG422 227 E. Market 

452 Age & Condition CBO Secondary Network Upgrades Replace NetworltTransf 177/480, UG442 19 N. Meridian 

453 Age & Condition CBO Secondary Network Upgrades Replace Network Transl. 277/480, UG44212l Monument Circle 

454 Age & Condition COO Secondary Network Upg,adei Replace Secondary Cable (length 153 ft) MH M 34-08 to MH M44•13 

45S Age & Condition CBO Second.ry Network Upgrades Replace Secondary Cable. (length 97 h} MH M34•09 to MH M34-08 

4S6 Age & Condit.On ceo Secondary Network Upgrades Replace Secondary Cable (length 216 hi MIi M34•08 to MH M114-18 

457 Age & Condition COO Secondary Network Upgrades Replace Primary Cable Gardne, lane Cicu lt 6'12 {length 1116 ft) 

•58 Age & Condition CBO Secondary Network Upgrades Repl.lce Primary Cable Gardner lane Cicuit 641 (length 3357 ft) 

459 Age & Condltten CBO Seconda~ Network Upgrade!. Replace Primary Cable with Manholes (300 II.) MH In Ye;ir 

460 Age & Condlllon CBD Secondary Netwo,k Upgrades Real Time OAS Monitoring (Gardner ln. north Quadrant) 

461 Age & Condition CBO Secondary Network Upgrades Vault Technology - 28 W. Michigan, 602 N. Alabama 

462 Age & Condition CBO Secondary Netwo,k Uparades Vault Technology- 529 N. Ogden, 525 N. New Jer1ey 

463 Age & Condition CBO Secondary Network Upgrades Vaut1 Technology-535 Mass. Ave., 428 Mass Ave., 390 Mass. Ave. 

064 A.ge & Condition CBO Secondary Nelwotk Upgrades V.Jut1 Technology• 333 Man. Ave., 326 E. New York, 1125 E. Vermont 

CBD Secondary Network Upgrades Tot.ti 

(D) (E) 

Year 

202• 

2024 

202• 

2024 

2024 

2024 

2024 

11.040.sos I 
2024 

11.620,639 I 
2024 

2024 

202,1 

2024 

2024 

2024 

2024 

2024 

2024 

2024 

2024 

2024 

2024 

202:1 

2024 

2024 

2024 

2024 

2024 

2024 

2024 

2024 

2024 

2024 

2024 

2024 

2024 
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2024 - TDSIC Project Det ail - Capital Dollars Only 

1B) IC) 

Line o, 
No. Oelfverabftity Project Type project 

121 Age & Conditk>n Stat ic Wirt' Performance Improvement 132-57 North • Rivet Road 

126 Age & Condition Stiltlc Wire Pttrformance lmprovC!ment 132·SS C;utleton - RivC!r Road 

121 AgC! & Condition St.it le WhC! Perfo rmance lmprnvenlC!nt 132-S2 Cumberland. rord 

128 Ag<!' & Condition Static WJre Performance Improvement 132·50 German Church• Sunnyside 

Static Wire Performance Improvement Total 

S61 Age & Condition Remote End - Breaker Relay/Upg~des NORTll· l 32•71-86 TIE OKR 17) · Relay 

162 Age & Condition Remote End - Breaker Relav/llpgrades CRtSTVIEW-138KV BUS TIE BKR • Relay 

163 Age & Condition Remote End • Breaker Rt lily/Upgrades SANITATION BLMT-138 BUITIE OCB · Relay 

164 Aae & Condition Remote [nd • Breaker Relay/Upgr.tde.lo U>Sllf!ON• 132-66 BKR. Relay 

165 Age & Condition Remot e End • Brealr:er Relay/Upgrade.5 LAW RENC[-132-45 BREAKER- Relay 

166 Age & Condition Remote End• Breaker Relay/Upgrades Sf GT Y0-132-02 BKR - Relay 

567 Age & Condition Remote End• Breaker Relay/Upgradei IU CAM PUS N-437-1 BKR • Relay 

568 Ase & Condition Remote End · B,eakcr Relay/Upgrades PERRY K-34.SKV 2839·1 BKR • Relay 

569 Age & Condition Remote End• Breaker Relay/Upgrades 1U CAMPUS W-391·1 OKR • Relay 

170 Ajc & Condition Remote End • Breaker Rclav/upgradcs BROOKW000-1571·5 BKR · Breaker & Relay 

571 Age & Condition Remott End• Breaker Relay/Upgrades BROOKW000-132·36 BKR • Breilker 

172 Age & Condition Remote (nd - Breaker Relay/Upgrades NORTHW[ST•l32·04 BKR · Brealr:er & Relay 

173 Age & Coridrtlon Remote End• Bruktt Rclay/Upgriides NORHiWE!.T•lJ2-39 BKR • Brca'ce r t. Rel.Iv 

Remot e End• Bruktr Relay/Upgrades Tot al 

198 Age & Condit10n Pole ReplacemenIs Pole Replac.ement • 2024 

199 Age & Condit ion Pole Replacements Pole Treatment• 2024 

Pole Replacements Total 

611 Ocllvcrability Dislribution Automation Reclose,s • 202.-1 

Distribution Automc1tlon To tal 

621 Oelivetability Substation Design Up&rildcs St out Sub ~ Add Breaker & Create AlnQ Bus 

616 Othvtrabihty Subst ation Design Upsrades Soulhwc1t Conl rol House 

Substati on Deslcn Upgrades Total 

Grand Total 

(D) 

Year 

202• 

202• 

202• 

202• 

11. 91.320 I 
2024 

2024 

2014 

1014 

2024 

1014 

2024 

1024 

2014 

2024 

1014 

1014 

2024 

6.234.867 I 
2024 -2024 

3,524,544 J 

2014 

14,191,321 I 
1024 -1024 

6,323.236 

171,S44,287 
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Indianapolis Power & Light Company
2025 - TDSIC Project Detail - Capital Dollars Only

(A) (B) (C) (D) (E) (F) (G) (H)

Line
No.

Age & Condition
 or 

Deliverability Project Type project Year
Plan Project Cost 
(Capital Dollars)

AACE Cost 
Estimate Quantity Units

150  Age & Condition Circuit Rebuilds BROOKWOOD NO.  6 2025 $ Class 4 Miles
151  Age & Condition Circuit Rebuilds BROOKWOOD NO.  8 2025 $ Class 4 Miles
152  Age & Condition Circuit Rebuilds CASTLETON NO.  9 2025 $ Class 4 Miles
153  Age & Condition Circuit Rebuilds CENTER NO.  5 2025 $ Class 4 Miles
154  Age & Condition Circuit Rebuilds CRAWFORDSVILLE NO.  1 2025 $ Class 4 Miles
155  Age & Condition Circuit Rebuilds CRESTVIEW NO.  5 2025 $ Class 4 Miles
156  Age & Condition Circuit Rebuilds CRESTVIEW NO.  7 2025 $ Class 4 Miles
157  Age & Condition Circuit Rebuilds EAST NO.  2 2025 $ Class 4 Miles
158  Age & Condition Circuit Rebuilds GERMAN CHURCH NO.  5 2025 $ Class 4 Miles
159  Age & Condition Circuit Rebuilds GLENNS VALLEY NO.  8 2025 $ Class 4 Miles
160  Age & Condition Circuit Rebuilds LAWRENCE NO.  7 2025 $ Class 4 Miles
161  Age & Condition Circuit Rebuilds MILL ST. NO.  6 2025 $ Class 4 Miles
162  Age & Condition Circuit Rebuilds MILL ST. NO. 10 2025 $ Class 4 Miles
163  Age & Condition Circuit Rebuilds PROSPECT NO.  3 2025 $ Class 4 Miles
164  Age & Condition Circuit Rebuilds SHEFFIELD NO.  8 2025 $ Class 4 Miles
165  Age & Condition Circuit Rebuilds SOUTH NO.  1 2025 $ Class 4 Miles
166  Age & Condition Circuit Rebuilds SOUTHEAST NO. 10 2025 $ Class 4 Miles
167  Age & Condition Circuit Rebuilds TOBEY NO.  3 2025 $ Class 4 Miles
168  Age & Condition Circuit Rebuilds WEST NO.  5 2025 $ Class 4 Miles
169  Age & Condition Circuit Rebuilds WESTLANE NO.  2 2025 $ Class 4 Miles
170  Age & Condition Circuit Rebuilds WESTLANE NO.  9 2025 $ Class 4 Miles
171  Age & Condition Circuit Rebuilds WILLIAMS NO.  6 2025 $ Class 4 Miles

Circuit Rebuilds Total 49,882,752$  
259  Age & Condition Substation Assets Replacements EAST 2025 $ Class 4 Units
260  Age & Condition Substation Assets Replacements NAVAL AVIONICS 2025 $ Class 4 Units
261  Age & Condition Substation Assets Replacements NORTHWEST 2025 $ Class 4 Units
262  Age & Condition Substation Assets Replacements SOUTH 2025 $ Class 4 Units
263  Age & Condition Substation Assets Replacements SOUTHEAST 2025 $ Class 4 Units

Substation Assets Replacements Total 44,283,282$  
277  Age & Condition XLPE Cable Replacement XLPE Cable Replacements - 2025 2025 $ Class 4          Feet

XLPE Cable Replacement Total 12,829,535$  
312  Age & Condition 4 kV Conversion CONVERT BECKWITH 2025 $ Class 4 Units
313  Age & Condition 4 kV Conversion CONVERT CORNELL 2025 $ Class 4 Units
314  Age & Condition 4 kV Conversion CONVERT ALVORD 2025 $ Class 4 Units
315  Age & Condition 4 kV Conversion CONVERT INDUSTRIAL CENTER 2025 $ Class 4 Units
316  Age & Condition 4 kV Conversion CONVERT MANLOVE 2025 $ Class 4 Units
317  Age & Condition 4 kV Conversion CONVERT ROOSEVELT 2025 $ Class 4 Units

4 kV Conversion Total 12,385,359$  
348  Age & Condition Tap Reliability Improvement Projects TRIP - 2025 2025 $ Class 4 Units
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Indianapolis Power & light Company 
2025 - TOSIC Project Detail - Capital Dollars Only 

(Bl (C} 

line or 
No. DellverabUity Project Type project 

Tap Rcllabillty Improvement Projects Total 

<65 Age & Condition CBD Secondary Network Upgrades Rebuild MH M44-12 

466 Age & CondrUon CBO Secondary Network Upgrades Rebuild Mil M44-10 

467 Age & Cond11.0n CBD Secondary Network Upgrades Rebuild MH M44-0B 

468 Age & Cond11'on CBO Secondary Network Upgrades Rebulld MH M44-07 

469 Age & Condltton CBO Secondary Network Upgrades Rebulld MU M44-0d 

470 Age & Condition CBO Secondary Network Upgrades Rebuild Mil M 114-98 

471 Age & Condition CBO S<'condary Net work Upgrades Robulld MIi M55·98 

472 Age & Condttlon CBO Secondary Network Upgrades Duct Une VJRl (200 ft.) (vie. New Jersey and Mass, Ave) 

473 Age & Condit ion COO Secondary Networ\t Upgrades Network Protector Rep~ce 409 N, Piers.on, UG441 

474 Age & Condit ion CBD Secondary Network Upgrades Network Protector Replace 409 N, Pierson, UG4S 1 

i!7S Age & Condrtion CBD Secondary Network Upgrades Network Protector Replace 110 N. Scioto, UG422 

476 Age & Condhion CBO Secondary Network Upgrades Rpl Network Transf. 120/208, UG6S1 60 W. Maryland 

071 Age & Condition CBO Secondary Network Upgrades RplNe:twork Transf. 277/480, UG1132 19 N. Merid ian 

,178 Age & Condllion CBO Secondary Network Upgrades Rpl Ne1work Tran.sf. 277/1180, UG61 t 25 W. Georgia 

•179 Age & Condllion CBO Secondary Network Upgr.Jdes Rpl Network Tran.sf. 277/480, UG641 21 S. Capital 

480 Age & Condltk>n CBO Secondary Network Upgrades Replace Primary C..ble Gardner Lane Clcuit 633 llength 4265 ft) 

<81 Age & Condldon CBO Secondary Network Uparades Replace Primary Cable G,rdner lane Cicu1t 611 (llmgth 2535 ft) 

4S2 Age & Condition CBD Secondary Network Upgrades Re.JI Time DAS Monitoring ((dison £a.st Quadrant) 

483 Age & Condltkm CBD Secondary Network Upgrades Vauh Technology. 115 E. Market, Jt7 N. Pennsylvania 

484 Age & Condttion CBO Secondary Network Upgrades v auU Technology. 150 E. Market, 227 E. Market, 132 E. Washington 

485 Age & Cond it ion CBO Secondary Nctwo,lt Upgrades Vault Technology 129 E. Washington, 21 Virginia Ave., 133 S. Delaware 

Ceo Secondary Net work Up1rades Tot;il 

529 Age & Condition S1atic Wire Performance Improvement 132·38 Brookwood - Lawrence 

530 Age & Condition Stat ic Wire Performance Improvement 132-49 E,Ut • Tobey 

531 Age & Condition Stitlc Wire Performance Improvement 132·68 Tobey - German Church 

532 Age & Condition S1atic Wire Performance Improvement 132·32 Mill Street - Edison 

Stalic Wire Performance Improvement Total 

S7<1 Age & Condition Remote End• Breaker Relay/Upgrades CRAWFORDSVILLE RD. -132-3S DKR -Relay 

575 Age & Cond fHon Remote End • !Jrealter Relay/Upgrades WILLIAMS ST·l 32-7S BREAKER - Relay 

576 Age & Conditk>n Remote End - Breaker Relay/Upgrades LILLY CORP-4151-3 BKR • Relay 

577 Age & Cond1t K,n Remote End - Breaker Relay/Upgrades NAVAL AVIONICS-1771· 1 • Breaker & Relay 

578 Age & Condftbn Remote End - 81ealter Relay/Upgrades MAYWOOD-132-13 BREAKER - Breaker 

579 Age & Cond1t 10n Remote End· Brukt'r Rel1y/Upgr.1des MAYWOOD-132-11 BREAKER - 8rca~er 

Remot e End - Breaker Relay/Upgrades Totnl 

600 Age & Condi1lon Pole Replacements Pole Replacement - 2025 

601 Age & Conditk>n Pole Replac<.?ments Pole Trc,1tment • 2025 

Pole Replacements Total 

6ll Oeliverablllty Dist ribut ion Automo1t10n Recloscrs - 2025 

(D) (El 

Plan Project Cost 

Year (Capit al Dollars) 

11,261,624 

2025 

2025 

2025 

2025 

2025 

2025 

2025 

2025 

2025 

1025 

2025 

2025 

2025 

2025 

2025 

2025 

1025 

2025 

2025 

2025 

2025 

5,892, 83 j 
2025 

2025 

2025 

2025 

10.679,47 

2025 

2025 

2025 

2025 

2025 

2025 

3,1 10,142 I 
2025 -2025 

3,595,035 I 
2025 

tnd1anapol 1• Po,..er & L19r.:. Co.-p,1:,y 
TOSI C ?1"n F11ln9 

I PL Att. ach,.,en:. BJ B•2 IP\.Lbllel 
llppendt x a 7 
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(Fl (H) 

AACECost 

Estimate Units 

Class 4 Unrt, 

Cfass4 Units 

Class 4 Units 

Clan4 Units 

Class 4 Uniu 

Class 4 UniO 

Cl.us4 UniB 

Class 4 Un1u 

Class4 Unlu 

Class -1 UnlO 

Class4 Uniu 

Class 4 Un1U 

Class 4 Uf\lls 

Class 4 Unh, 

Class4 Units 

Class 4 Um!~ 

Class.: Units 

Oas.s4 Umu 

Class4 Units 

Class 4 Unit\ 

Class 4 Units 

Class 4 M Iies 

Class 4 M ,les 

Class-< M iles 

Class 4 M iles 

Class4 Units 

Class4 Units 

Class£; Un1U 

Classi1 Ur,lts 

Class4 Units 

Class4 Units 

Class 4 Poles 

Class 4 Potei 

Class4 Reclo\e1$ 
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(A) (Bl (Cl (Dl 
"II ...... numon 

line or 
No. Dellverablllty Project Type project Year 

Distribution Automation Total 

627 Oeliverablllty Substation Oesi11n Up11rades New Riverside Sub 2025 

Substation Design Upgrades Total 

Grand Total 

(El 

I Plan ProJect Cost 
(Capita! Dollars) 

$ 14,479,231 I 
$ 

$ 16,777,5681 
$ 185,176,284 

Indiannpolio Power 1, Light Company 
TOSIC Plan Fl l lng 

IPL Attachment BJB·2 (Pubilcl 
Appendix 8. 7 

Page 24 or 27 

(F) (G) (Hl 

I AAaCost 
Estimate . Quantity Units 

Class4 111111 Units 

I 
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2026 - TDSIC Project Detail - Capital Dollars Only

(A) (B) (C) (D) (E) (F) (G) (H)

Line
No.

Age & Condition
 or 

Deliverability Project Type project Year
Plan Project Cost 
(Capital Dollars)

AACE Cost 
Estimate Quantity Units

172  Age & Condition Circuit Rebuilds BROOKWOOD NO.  1 2026 $ Class 4 Miles
173  Age & Condition Circuit Rebuilds BROOKWOOD NO. 10 2026 $ Class 4 Miles
174  Age & Condition Circuit Rebuilds CAMBY NO.  3 2026 $ Class 4 Miles
175  Age & Condition Circuit Rebuilds CAMBY NO.  6 2026 $ Class 4 Miles
176  Age & Condition Circuit Rebuilds CENTER NO.  1 2026 $ Class 4 Miles
177  Age & Condition Circuit Rebuilds CENTER NO.  2 2026 $ Class 4 Miles
178  Age & Condition Circuit Rebuilds EDGEWOOD NO.  3 2026 $ Class 4 Miles
179  Age & Condition Circuit Rebuilds GUION NO.  8 2026 $ Class 4 Miles
180  Age & Condition Circuit Rebuilds INDIAN CREEK NO. 10 2026 $ Class 4 Miles
181  Age & Condition Circuit Rebuilds LAWRENCE NO.  2 2026 $ Class 4 Miles
182  Age & Condition Circuit Rebuilds LAWRENCE NO.  9 2026 $ Class 4 Miles
183  Age & Condition Circuit Rebuilds MILL ST. NO.  8 2026 $ Class 4 Miles
184  Age & Condition Circuit Rebuilds MOORESVILLE NO.  2 2026 $ Class 4 Miles
185  Age & Condition Circuit Rebuilds NORTH NO.  5 2026 $ Class 4 Miles
186  Age & Condition Circuit Rebuilds NORTHWEST NO.  6 2026 $ Class 4 Miles
187  Age & Condition Circuit Rebuilds PARKER NO.  4 2026 $ Class 4 Miles
188  Age & Condition Circuit Rebuilds POST RD NO.  2 2026 $ Class 4 Miles
189  Age & Condition Circuit Rebuilds SOUTH NO.  2 2026 $ Class 4 Miles
190  Age & Condition Circuit Rebuilds SOUTH NO.  9 2026 $ Class 4 Miles
191  Age & Condition Circuit Rebuilds SOUTHEAST NO.  3 2026 $ Class 4 Miles
192  Age & Condition Circuit Rebuilds SOUTHEAST NO.  8 2026 $ Class 4 Miles
193  Age & Condition Circuit Rebuilds SOUTHWEST NO.  2 2026 $ Class 4 Miles
194  Age & Condition Circuit Rebuilds SOUTHWEST NO.  4 2026 $ Class 4 Miles
195  Age & Condition Circuit Rebuilds WEST NO.  6 2026 $ Class 4 Miles
196  Age & Condition Circuit Rebuilds WEST NO.  7 2026 $ Class 4 Miles
197  Age & Condition Circuit Rebuilds WESTLANE NO. 10 2026 $ Class 4 Miles
198  Age & Condition Circuit Rebuilds WILLIAMS NO.  7 2026 $ Class 4 Miles

Circuit Rebuilds Total 49,913,886$  
264  Age & Condition Substation Assets Replacements BROOKWOOD 2026 $ Class 4 Units
265  Age & Condition Substation Assets Replacements ENGLISH 2026 $ Class 4 Units
266  Age & Condition Substation Assets Replacements EVANS MILLING INDUSTRIAL SUB 2026 $ Class 4 Units
267  Age & Condition Substation Assets Replacements GLIDDEN 2026 $ Class 4 Units
268  Age & Condition Substation Assets Replacements NATIONAL STARCH 2026 $ Class 4 Units
269  Age & Condition Substation Assets Replacements NORTH 2026 $ Class 4 Units
270  Age & Condition Substation Assets Replacements NORTHEAST 2026 $ Class 4 Units
271  Age & Condition Substation Assets Replacements PROSPECT 2026 $ Class 4 Units

Substation Assets Replacements Total 46,536,273$  
278  Age & Condition XLPE Cable Replacement XLPE Cable Replacements - 2026 2026 $ Class 4          Feet

XLPE Cable Replacement Total 12,301,534$  

Indianapolis Power & Light Company
TDSIC Plan Filing

IPL Attachment BJB-2 (Public)
Appendix 8.7
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Indianapolis Power & Light Company 
2026 • TOSIC Project Detail· Capita l Dollars Only 

(Al (B) IC) 
ge on I on 

line or 
No. Oc:!lr.lerablllty ProfeC1 Type profect 

318 Age & Condition 4 W Conversion CONVERT JEFFERSON 

319 Age & Condition 4 ~V Conversion CONVERT LUDLOW 

320 Age&. Cond1Uon 4 kV Con11enk>n CONVERT SUTHERLAND 

321 Age & Condition 4 kVCon~nlon CONVERT BRIGHT 

322 Age & Cond1Uon 4 kV Conversk>n CONVERT SCHWITZER NO 1 

313 Age & Condit,on 4 kV Conversion CONVERi SCHWITTER NO 2 

4 kV Con11enion Tot31 

349 Age E. Condlhon Tap RellabOity Improvement ProJecu TRIP· 2026 

hp Reliability Improvement Projects Total 

086 Age & Condition CBO s«ondary Networlii. Upgr.1des Rebuild MH M32-14 

<87 Age & Condition CBD Secondary Network Upgrades Rebulld MU M33-94 

488 Age & Condit.on CBO Secondarv Network Upgrades Rebuild MU M.33-95 

489 Age & Condition CBD Secondary Network Upgrades Rebuild MH M33-08 

490 Age & Conditt0n CBO Secondary Network Upgrades Rebuild MH M 33-06 

'91 Age t. Condttlon CBO Secondary Network Upgrades Rebuild MH M33-05 

492 Age & Condition COO Secondary Network Upgrades Rebuild MH Mll-93 

493 Age & Condftlon CBD Second;uy Network Upgrades Duct lfne (200 ft.) (vie. Delaware and Mo.ss, Ave, ) 

d94 Age & Condl1lon COO Secondary Network Upgrades Network Protector Replace 110 N, Scioto, UG432 

49S Age & Condition CBO Second;uy Network Upgrades Network Protector Replace 126 E. Markel, UG432 

496 Age & Condition COO Secondary Networ~ Upgrades Network Protector Replace 119 £. Vermo111, UG4 l l 

497 Age & Condition cao Secondary Network Upgrades Replace Network Transf. 120/208, UG6S 1 21 S. C.tp1U1I 

49S Aje & Condition COO Secondary Network Upgrades Replace Network Transf. 120/208, UG432 30 £. Markel 

499 Age & Condition COO Seconda,y Network Upgrades Replace Network Transf. 120/208, UG633 46 N. Capital 

soo Age & Condition CBO Sccond11ry Netw ork Upgrades Replace Network Transf. 277/480, UG4 l 2 I SO£. Ohio 

501 Age & Condition CBO Secondary Network Upgradei Replace Netwotklransf. 277/480, UG442 22S C. M lchiQan 

S02 Agf' & tondltk>n CBO Secondary Network Uogr3dcs Replace Network Transf. 277/480, UG461 S25 N. Pennsytvanla 

503 l•e:e & Condition CBO Secondary Network Upg,-..dei Replace Primary Cable Gardner Lane Clcu!t 613 (length 3991 h ) 

504 Age & Cond1t1on CBO SC!'condary Network Upgrades Replace Primary Cable Girdner lane Cku!t 622 (Length 2681 ft) 

S05 Age & Condition CBO Secondary Network Upgrade.s Real Time OAS Monitor ing (Edison West Quadrant) 

506 Age & Condit10n CBO Secondary Network Upgrades Vault Technology• 123 S. lllinols, 32 W. Gcorgi.J 

50) Age & Condition CBO Secondary Network UP&rades Vault Technology• 26 5, M eridian, 38 S. Meridian 

sos At:e & Condition ceo Seconduy Ne1work Upgrades Vault Technology. 20 £. Maryland, 30 S. Pennsylvanla 

S09 Age & Cond ltkm CBD Secondary Network Upgrades Vault Technology • 30£. Georgia, 3 1 E. Georgia, 211 S. Meridian 

CBO Secondary Network Upgrades Total 

SJJ Age & Condit ion St atk Wire Performance Improvement 132-54 Castleton - Gcfst 

SJ< Age & Cond it ion Statk W ire Performance Improvement 132-64 Rockville • Allison #4 

Static Wire Performance Improvement Tot.ii 

S80 Age & Conditlon Remote End - Breaker Relay/Upgrades ISOUTHEASl •132•72 BKR • Relay 
SS! Age & CondiUon Remote End• Breaker Relay/Upsrades 50UTHEAST•132-18 OKR- Rel3y 

ID) IE) 

Veer 

1016 

1016 

1016 

1026 

2026 

1026 

2026 

1026 

1016 

2026 

2016 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2016 

6.313,•41 I 
1016 -2026 

1.601,921 I 
2026 -2026 

Jm1l ,1r1111 pc1 ; • Po,...,r , L1c3~.- Co-p<Jnf 
70SlC Pl.l:i F . l.:"19 

I PL At.t ,1ch'"l,..:lt. llJB-2 IP,.:t>1 ;.c 
Append1:( a 1 

r .:.9e .;& o! Z"" 

IF) IG) (H) 

Unlu 

Uniu 

Unla 

Unih 

Unia 

Unit1 

Units 

Untts 

Clu5 4 Umu 

Clas.s4 Units 

Clau>1 Un1a 

Class 4 UMs 

Class4 Units 

Class 4 un,ts 

Class4 Unlt.s 

Clan 4 Units 

Clau 4 Uni11 

Class 4 Unlu 

Class 4 Unio 

Class 4 Units 

Class 4 Units 

Cl,1u4 Unlu 

Clau d Umts 

Clau 4 Umt.s 

Clus4 Un111 

Clau4 Units 

Clan A Units 

Clan~ Units 

Class4 Units 

Class4 Units 

Clan.d Units 

Claiu4 Units 

Clan .d M;lu 

Cl3SS 4 Miles 

C1ass4 UruU 

Class '1 Units 
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Indianapolis Power & Light Company 

2026 - TDSIC Project Detail · Capital Dollars Only 

(A) (8) (C) 
ge on I ion 

line or 
No. Deliverablllty Pr0Jee1 Type project 

582 Age & Condltfon Remote End• Bre.1ker Rel.1y/Upgrad" PROSPECT-1751-1 BRE.AKER · Bre.1ker 

583 Age & Condhk>n Remote End • BrealuH Relay/Upgrades IU CAMPUS N-491·3 BKR • Rel3y 

584 Age & Condftlon Remote End• Bre3ker Relay/Upgrades IU CAMPUS W-431-l BKR • Rol•v 

585 Age & Condition Remote End - Breaker Relay/Upgrades EAST-132.07 W BKR. B,eaker 

586 Age & Condition Remote End• Breaker Relay/Upgrades WEST -132-70W BKR · Breaker 

587 Age & Condition Remote End • Breaker Relay/Upgrades WEST-132-06 BKR . Breaker & Relay 

588 Age & Condition Remote End• Breaker Relay/Upgrades WEST-132-63 BKR • Breaker 

589 Age & Condition Remote End - Breaker Relay/Upgrades EAST-132-07 E BKR • Breaker & Relay 

Remote End• Breaker Relay/Upgrades Total 

602 Age & Condit ion Pole Repl.lcements Pole Replacement • 2026 

603 Age & Condition Pole Replacements Pole Treatment• 2026 

Pole Replacements Tot.ii 

614 Oeliverabihty 0ist ribuI ion Automat ion Rcclosers . 2026 

Distribution Automation Total 

628 Dellvet3billty SubstaUon Design Upgrades Northeast Control House 

Substatron Desl&n Upgradu Total 

Grand Total 

(D) 

Year 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

2026 

6,425.sl4 I 
2026 -2026 

l,666.935 j 

2026 

14.768,816 I 
2026 

2,632.615 

169.228.791 

lndianapol 1 ■ Power & Light. Cor-pany 
TOS I C Plan Fl l ln9 

IPL Attacl"',-:-.ent. 8JB•2 IPubl lei 
ApFcndlx 8 7 

P119e 21 o! 21 

(F) (H) 

AACE Cost 
Estimate Units 

CJass4 Unhs 

aass4 Unlu 

Class4 Units 

Class4 Units 

Class 4 Units 

Class 4 Units 

Class 4 Units 

Class .: UnlU 

Class4 Poles 

Class 4 Poles 

Class 11 Reclosers 

Class 4 Unia 
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Public Appendix 8.8 Class 2 Estimate Example 
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Indiana poli s Power & Light Company 
TDSIC Pl an Filing 

Indianapolis Power & Light Company IPL Attachment BJB-2 (Pub i c) 
. 8 
5 

PROJECT ESTIMATE SUPPLEMENT :Anpendi x 8 
Prolect# r age 2 cf 

PROJECT NAME: Mavwood No 1 WMIS # 517721 

MATERIAL LABOR INSTALLATION COSTS 

MATERIAL DESCRIPTION UOM QTY CONTRACTOR NAME OR IPL DEPT. 

UNIT PRICE TOTAL HOURS RATE TOTAL 

,_IIL\ ,E - a.OR l,IIL\ 

_j Cons1ruc:1 labor houn frcm WMS fo, ov..- labor, lnclUde - ight lobof. 

U..lo,_"'"""""_11 _,., houri- labot ond 
COH 0 equlpmonl 1.829 82 -- Traffic: control crew houn.. COnstrud 

:~ 
0 llours/S · - 365 96 COH 

0 Hydrovac • pole "'""11 •- 37 00 COH 

HydtovllC Misc .edcf odci1onai boHd on 

0 lob apedlca (ru lo sa,., ho<.w) 500 COH 

Uno Clntfng • Tolal -!..!!!!F' gel -
0 crewhouts (crewru•- 53,444 COH 

E,v.-ng dollgn end-. Hoon• -
0 -Hoonto~ IFC•- 17200 COH 

I 'l 
0 
0 SWPP pion elev~ (!Ill-) 100 COH 

SWPP -.-(edmalo l)IO'llded) -
0 Tocaf/sa,,ge111oun 10000 COH 

lngnu/ R/W ~ ~olal - gel 
43 33 COH 0 hours) 

R/W ,__ (esl-. l)IO'llded) T'"°I 

, ..., gel houro. I--
COH 0 provided .-lal. (bed<II dil1) 23 33 

0 
0 0 

0 0 

0 0 

0 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 C 

0 0 

0 0 

0 IPL~ 
0 D ·- - ----
0 0 

0 0 
0 D 
0 0 

0 0 
0 0 
0 0 
0 G 

0 0 l'I ., _ 
IIATEIUAL a. ECIIIP IPL~- •~ 

UN lo, IPL suppled -.rlel. Input ■ 
■i,,gielneltom-alnc<l•WMS ---•tolrMdy--- 1 COH 0 
T,_ LOT 1 CON 0 

0 
0 C 

0 0 
D 0 

-- 0 - - -- - _o 
0 0 
0 0 
0 0 

TOTAL flDII :JSTII TOTAL IIEIIOVAlaALVAGE COSTS 
IPL SlorN Eqllp. Materi■I UH fo, C■sh Flow Wb 

ConuKt« s~ Mate~ - ,_ UH for Cash Flow~ ,_ - Conloactor Sv~ Material ~~~ : Contractor Swcs. Labor UH for Cash Flow Wb Contrac::tor Svcs. Labo, 
-

UH fo, Cah Flow Wies 
IPL L.ebor..,__., ($) UH fo, Cn h Flow Wb IPLL■bor...,,._.,m UH for Cash Flow Wlcs SIi 
IPL L.ebor-s■l■ri ed ($) UH for Cash Flow Wb IPL L■bor-Sal■ried m UH for Cash Flow Wu -S-.T■>< C■lc frcm Cuh Flow Wies Incited> Cole hom C■sh Flow Wlcs so 
lrdrects C■lc from C..h Flow Wu 
AFIJOC C■lc: fn,m C■sh Flow Wu 
CONSTRUCTION TOTAL RETIREMENT TOTAL so cw: C■lc: fn,m C■sh Flow Wu SALVAGE/PROCEEDS C■lc kom C■sh Flow Wu .. 
NET CAPITAL Cak: fromCash Aow\'Yks 
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COftlJIYSiD9!! COfD 
IPL.,_'4,o"-"" 
Ccd'ldrlr9- ....... 
c-,e,..,91,QLl!Oal 
T....O.t,-~ .., __ 
,-~~ -~ S..1'• 
~ - MC.S... -"'-OCCOl:STIIVCTlOHTOtH. 
cu,c ;n.c... .. 

UIIWWtC9111 
eor. .... 9roaut. 
T,-0- l.-. PhpQI 

"'"'"' r-0•O•1no.~ w• lfl.,IC&o,t, 
~ - A&Q.ao
~IIOfllOTH. ...._._ 
iaTC#ffALc»s'tl 

S9StDWSDPff CO!D 
IPL.,_""--.._,.. ~--..-.. 
c--9roa~ 
T,-..o.eL,-~ 

"'°""'T,_OnO'\'f,....,,. 
..... flofiti~ 
~ T• ,__,MG,._.. ----~TOTAL 
cu,c;rv10.l!III 

P!IIIWMtSPID 
eor..-9roa LMtD 

t-...O.i-~ 

"'"'"' ,_o..c,YT _____ _ ..,... 
---•A&.O.-R£Tlltft,l(IIT TOTAL ..... ..,......,.... 
iaTCAl'ffM.c:ocrs 

-ti.....o.eu-.~ -~ "'-OC""' 

""""Ill'\.-~ ....... ......_,. RCA_ 
,,...ir-'-"'" 

- --0401111 """' o,c,a1111 ~ 10l l24 1:0, 

OY>l /11 ayJ,,,, 
01.Clt,,, 

04911,S 

uux....,..r,.,.., ... ~ ....... ---·----

-r,_o,,.,,c,v,~ 

"'"""' Tr-CoN-Klal'Utlol ... ,.~ 

~ 

~t111n 
Mar.POC:C-. 
c--,,-~h#Mb 

Indlanapol 1• Power- ~ Lt9hc ~y 
TD$lC Pl&e Pi llD!J 

I PL Att.K~t BJli· l ( ~ llc:J 
A,ppeftdlx • •• 
P.g.J o f ~ 
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TOSIC Efeqlbl• C- Estlmete 
Material 

Construction Contract Labo< 
Engineering. Ops 0< Other Labor 

lndrecls / AFUDC 

Sib-Total 
~ Contingency 

Sales Tax 

TOTAL COSTS 

Maywood No 1 
Assumptlonl/Quallflcatlons 

Indianapolis Power & Light Company 
TOSIC Plan Pil ing 

IPL Attachment BJB-2 (Public) 
Appendix 8 . 8 

Page 4 of s 

Note all details and assumplions related lo project estimate development indudlng: 

-
Access to facilities 

Weather/seasonal affects 

Labor availability 

Project ruration 

Basis tor cost estimates 0< units of measl.l'e 
Contingency 8$$Ulllptions and tt applied at project total 0< component level 
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Ma ood No 1 
Modernization Pl'qfect Batimate Summary 

WO Number (If Applicable) Financial Number 

517721 Maywood No. I 

ofWork 

Total Project Cost 

Planned Year 
TDSIC Prog,-am Category 

arcuit Rebuilds 

Upgrade and Rehabilitate 13.2.KV Overhead Distribution Circuit to current design standards. Location: Along alley from Farmsworth Road and Rybolt Road to Raymond 
(Airport) 

Cost Category 

Contract Labor 

IPL Labor 

Materials 
IndirecbJ/AFUDC 

Sales Tax 

Total Project CostSummary 

Project Cost Calculations 

Subtotal 
Contingency 

Subtotal + Contingency + Sales Tax 
E&Sl..oading 

A&GI..oading 

Total Loadings 

Subtotal + Contingency + Loadings 

Total Project Cost 
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Average Type 

Type Annual Replaced 
Percent failures AnnuaUv 

13.2kv l•Phase 75.00% 330 248 

13.2kv 3.Phase 20.00% 330 66 
13.2kv Double Ckt 1.25% 330 
34.Skv 3.Phase 1.25% 330 
34.Skv Double Ck! 1.25" 330 
34.Skv 13.2kv UB 1.25% 330 

Sub Total 100% 1,980 330 

Treatment of Poles 16,500 330 16,170 

Total Annual Cost Total 

Unit 
Replacement 

Cost 

Pole Replacement Project• Clan 3 Estimate 

Indianapolis Power & Light Company 
TOSIC Plan Filing 

IPL Attachment BJB-2 (Public) 
Appendix 8.9 

Page 2 of 2 

Replacemnt Escalation 2.0% Estimate Vear 2019 
Cost 

Plan Vear 

Vear 2020 2021 2022 2023 2024 2025 2026 
Cost $3,256,134 $3,321,256 S3,387,682 $3,455,435 S3,524,544 S3,S95,035 53,666,935 

Approx Number of Distribution poles on system 165,000 
Approx Number of Annual Distribution Pole Inspections 16,500 
Average failure rate 2.0% 
Approx number of reject poles per vear 330 

S3,192,288 
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Description 

Switchgear 

Throat Addapter 

DC Distribution Upgrade 

Foundation Replacement 

Stone 

Relay/SCADA communication 

Relay Engineering Access 

Cabling 

Control Cables & conduits 

Exit Cables 

Ducts 

New Manhole 

Freight 

Moving / Off loading 

Sub Total 

Project Engineering 10% 

Project Management 5% 

Project Safety 5% 

Sub Total 

Project Contingency 10% 

AFUDC & Indirect Capital 10% 

Total 

15 kV Switchgear Replacement Cost Breakdown (6 feeders) 

6 Feeders 

Qty UoM Unit/Mhr 
Total 

Mhrs 

6 ea 80 480 

1 ea 80 80 

1 ea so so 
1 ea 200 200 

1 ea 20 20 

1 ea 150 150 

1 ea 40 40 

500 ft 0.4 200 

300 ft 0.94 282 

300 ft 1 300 

1 ea 300 300 

ea 

1 ea 20 

2122 

Indianapolis Power & Light Company 
TDSIC Plan F1l1ng 

I PL At tachment BJB-2 (Public ) 
Appendix 8. l O 

Page 2 of 2 
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Appendix 8.11 Risk Reduction Benefit Monetization Report 
I 
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Risk Reduction Benefit 
Monetization Report 

Indianapolis Power & Light Company 

IPL TOSIC Risk Reduction Benefit Monetization Report 
Project No. 104713 
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Risk Reduction Benefit 
Monetization Report 

prepared for 

Indianapolis Power & Light Company 
IPL TOSIC Risk Reduction Benefit Monetization Report 

Indianapolis, Indiana 

Project No. 104713 

prepared by 

Burns & McDonnell Engineering Company, Inc. 
Kansas City, Missouri 

COPYRIGHT© 2019 BURNS & McDONNELL ENGINEERING COMPANY, INC. 
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1.0 INTRODUCTION AND OVERVIEW 

Indianapolis Power and Light (IPL) engaged the services of Bums & McDonnell Engineering Company, 

Inc. (Burns & McDonnell) to monetize some of the risk reduction benefits of the Risk and Investment 

assessment (see IPL TOSIC Risk & Investment Report). This report outlines the approach Bums & 

McDonnell employed in monetizing risk reduction and the results of the analysis. The monetization 

analysis leverages a significant portion of the Asset Risk Model. For brevity, this report assumes the 

reader has read the IPL Transmission, Distribution and Storage System Improvement Charge (TOSIC) 

Risk & Investment Report to understand the more detailed analysis rather than duplicate sections here. 

However, it has been written to also communicate the general approach and results without the need to 

read the more detailed report. 

The risk reduction benefit monetization was performed on the following projects: Substation Assets 

Replacement, Circuit Rebuilds, 4kv Conversion, XLPE Cable Replacement, and Remote End - Breaker 

Relay/Upgrades. At a high level, the risk reduction benefits were monetized at the asset level based on the 

following: 

► 20 year evaluation profile 

► Likelihood of Failure Profile calculated using the survivor curves and effective age based on the 

asset health algorithms 

► Monetizing Consequence of Failure 

o Customer Reliability - using the DOE ICE Calculator 

o Reactive Failure Costs - assuming 40 percent cost adder to proactive replacement 

► Monetized Risk Profile = Likelihood ofFailure x Monetized Consequence of Failure 

► A voided cost calculated as the difference between the "Do Nothing" and Investment Scenario 

monetized risk profiles 

The following sections outlines the risk reduction benefit monetization approach and results. 
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The monetization approach described herein assumes the following discounted cash flow assumptions: 

► An analysis period of20 years 

► Escalation rate of 2% 

► A discount rate of 6.6% 

2.2 Likelihood of Failure 

The likelihood offailure (LOF) portion of the asset risk monetization utilized the developed survivor 

curves and effective age using Asset Health Indices outlined in the Asset Risk and Investment 

Assessment Report (see Section 2.2). The evaluation covered 1,690 substation assets and 218,175 

overhead (OH) and underground (UG) sections. For each asset the LOF profile was estimated for the ' Do 

Nothing' and Investment scenarios. 

Figure 2-1 shows the annual discrete LOF forecasts for an example survivor curve of an asset for various 

ages. The area of under each likelihood density function equals 100 percent. As the figure shows, younger 

assets have LOF profiles similar to normal distribution curves. But as assets age and the 100 percent is 

divided over fewer and fewer years, the annual discrete LOF increase dramatically, especially for assets 

past the average service life. 
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Figure 2-1: Likelihood of Failure Profiles for Various Asset Ages 
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The monetization approach considers the first 20 years of the LOF profile. It should be noted, that the 

likelihood of failure approach utilized in the Asset Risk Model and described in Burns & McDonnell's 

lPL TOSIC Asset Risk & Investment Assessment Report is over a IO year period as outlined in Section 

2.2.2. The asset risk monetization approach employs the same methodology for likelihood of failure using 

Survivor curves and asset health indices to estimate effective age. The main difference is the term used, 

IO years versus 20 years. 

Figure 2-2 shows the annual probabilities of failure over a 20-year period for Guion 132-39, a 138kV oil 

circuit breaker. The figure includes the LOF forecasts for both the 'Do Nothing' scenario and an 

Investment scenario where the asset is replaced in Year 4 of the TOSIC plan. With this approach, the 

monetization evaluation includes res idual risk of the asset after it has been replaced. The difference 

between the area under each LOF forecast curve (82.9% and 29.1 %) provides the benefit for the 

likelihood of failure component (53.8% benefit). 
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Figure 2-2: 'Do Nothing' and Investment Scenario Likelihood of Failure Forecasts 
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2.3 Monetized Consequence of Failure 

The Asset Risk Model includes consequence scoring for 6 categories. Figure 2-3 provides a summary of 

the consequence of failure (COF) framework used in the Asset Risk Model. Section 2.3 of the Burns & 

McDonnell Asset Risk Model & Investment Report provides additional details on this COF framework. 

For this monetization evaluation the subcategories highlighted in green, Customer Reliability and Failure 

Repair Cost of the Restoration, were monetized. The sections below describe the approach to monetize 

these two subcategories. 
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Figure 2-3 Asset Risk Model: Consequence of Failure Criteria 
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This consequence category represents a direct cost to the utility that is passed through to customers. Both 

the Asset Risk Model and Monetization Analyses assume reactive replacement costs are approximately 

40 percent more than proactive. Factors that contribute to this increase include: 

► Overtime 

► Premiums to make last minute purchase of equipment and materials 

► Mobilization and rework related to making temporary fixes and returning to effect permanent 

repairs / replacements 

► Schedule disruption in reassigning crews, previously deployed on other work, on emergent 

activities 

2.3.2 Residential and Small C&I Customer Reliability 

The Asset Risk and Investment Analysis scores customer reliability consequence for residential and small 

commercial and industrial (C&D customers by using the DOE ICE Calculator and converts the 

interruption costs to a consequence score consistent with the holistic and integrated COF framework. The 

monetization analysis uses the same interruption costs for primary and transmission conductor, while 

utilizing a conservative assumption that pole and tower failures will not results in a monetized reliability 

cost to customer. 

The interruption costs were first determined by developing outage scenarios, which were then assigned to 

each asset. The scenarios were developed by analyzing historical system outages for the various asset 
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classes taking into account the number of customers an asset would serve. Additionally, the scenarios 

assume deployment of the advanced control system. Each outage scenario was modeled within the DOE 

ICE Calculator to determine the interruption costs on an asset by asset basis. 

The Interruption Cost Estimate (ICE) Calculator is an electric reliability planning tool developed by 

Freeman, Sullivan & Co. and Lawrence Berkeley National Laboratory. This tool is designed for electric 

reliability planners at utilities, government organizations or other entities that are interested in estimating 

interruption costs and/or the benefits associated with reliability improvements in the United States. The 

ICE Calculator was funded by the Office of Electricity Delivery and Energy Reliability at the U.S. 

Department of Energy (DOE). 

The analysis includes 23 outage scenarios. One example scenario is a 3-phase overhead primary on the 

backbone. This example scenario assumes 875 customers would be out of service for 5 minutes before the 

advanced control system sectionalizes the circuit. Following the sectionalizing, the scenario assumes 400 

customers to be out of service for an additional 55 minutes (60 minute outage in total). Review of outage 

records for this scenario indicates an average time to restore service of 60 minutes. 
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Figure 3-1 shows the annual cash flows (escalated nominal) profile by cash flow type for the monetized 

benefits and TOSIC investment. The figure shows net positive benefits by year 5. 
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Figure 3-1 Annual Cash Flow Profile 

N1 .,. 
N N 
0 0 
N N 

N 
N1 
0 
N 

- Toste Investment 

-Reactive FaUure Cost Reduction Benefit 

- Reiktentlil & SrNII C&I RelabUity Benefrt 

- - •Net Monetlz~ Benefit 

N1 
N1 
0 
N 

.,. 
N1 
0 
N 

U'l 
N1 
0 
N 

"' N1 
0 
N 

,-.. 
N1 
0 
N 

00 
N1 
0 
N 

"' N1 
0 
N 

Figure 3-2 provides an alternative view showing the cumulative annual cash flows to date. The monetized 

benefits provide a net benefit of approximately $658 million over the 20 year period. Additionally, the 

profile shows a break-even point by year 8. 

Figure 3-3 provides a summary of the 20 year escalated nominal cash flows and Net Present Value (NPV) 

by cash flow type. The monetized benefits provide total (or gross) NPV benefits of $840 million and net 

benefits of $268 million. 
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Figure 3-2 Cumulative Annual Cash Flow Profile 
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Figure 3-3 Cash Flow and NPV Summary 
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