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DIRECT TESTIMONY OF LYNNAE K. WILSON

INTRODUCTION

Please state your name, business address and occupation.

My name is Lynnae K. Wilson. My business address is One Vectren Square, Evansville,
Indiana, and | am Vice President of Energy Delivery for Vectren Utility Holdings, Inc.
(“VUHI").

What are your duties in your present position?

I have responsibility for electric and gas utility operations and engineering for all VUHI
utilities located in the states of Indiana and Ohio, including Southern Indiana Gas and
Electric Company d/b/a Vectren Energy Delivery of Indiana, Inc. (“Vectren South” or the
“Company”). My specific responsibilities include the leadership and oversight of electric

and gas field operations, system operations and engineering.

Please describe your professional experience.

I have been employed by Vectren since May 2003 when | joined the layout and design
engineering team. Since that time, | have held several positions at Vectren including
Field Supervisor, Regional Supervisor, Division Manager — Southwest Field Operations,
Director — A.B. Brown Power Plant, Director — Electric Engineering and System
Operations, and Director — Engineering and System Operations. In June 2016, | was

appointed to my current position.

Prior to my experience with Vectren, | was employed by United States Gypsum

Company as a project engineer and with NuVox Communications as an engineer.
Please describe your educational background.
| received a Bachelor of Science in Mining Engineering from the University of Missouri —

Rolla (now known as Missouri University of Science & Technology) in 1998.

What is the purpose of your testimony in this proceeding?
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My testimony describes the seven-year plan (the “TDSIC Plan”) Vectren South has
developed to make transmission, distribution, and system improvements to its electric
transmission and distribution system. Specifically, | present the TDSIC Plan, explain
how it was developed, describe components of the TDSIC Plan and explain the need for
flexibility in the TDSIC Plan. | will also explain why the benefits justify the estimated
costs for the TDSIC Plan, how public convenience and necessity and public safety
require the TDSIC Plan, and what Vectren South customers can expect from the TDSIC

Plan.

Are you sponsoring any exhibits in this proceeding?
Yes. | am sponsoring the following exhibits:
e Petitioner’'s Exhibit No. 2, Attachment LKW-1: Electric TDSIC Plan

e Petitioner’s Exhibit No. 2, Attachment LKW-2: Program Descriptions

TDSIC PLAN OVERVIEW

Please describe the TDSIC Plan’s purpose?

Vectren South understands that its customers depend upon the electric services that we
provide and that we must provide them in a safe, resilient and reliable manner. Over the
years, Vectren South has consistently invested in its distribution and transmission
system to provide safe and reliable power for its customers. Even as this work is
completed, Vectren South’s assets continue to age, and new and even more reliable and
efficient technologies emerge. In order to preserve system reliability, Vectren South
carefully considers improvements and upgrades to its electric system. These
improvements, upgrades, and in some cases entirely new technologies and approaches,
will reduce the probability of equipment failures and unplanned, and perhaps lengthy,
outages. This, in turn, enhances the reliability and safety of our distribution and
transmission system while better serving our customers. Vectren South recognizes its
responsibility to address aging assets proactively, reduce unplanned outages, and
prevent degradations of service for our customers. In addition, the Vectren South
TDSIC Plan includes benefits such as enabling integration of other new technologies,

supporting enhanced reliability and safety, and positioning Vectren South to respond
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efficiently to the dynamic needs of its evolving electric system, all of which result in a

safer, reliable and more resilient system for its customers.

The State of Indiana, too, recognizes these needs, having enacted Senate Bill 560!
("SB5607), in 2013. This law encourages investment in the electric grid by providing
ratemaking provisions that facilitate the recovery of costs for projects related to safety,
reliability, modernization, and economic development. Indiana, and Vectren South,
recognizes the safety and reliability risks inherent in an aging distribution and
transmission system. As we consider a future likely to include increasing amounts of
solar generation, energy storage capabilities, electric vehicles, and other similar
technologies, Vectren South realizes that its customers will expect the electric grid to
accommaodate their use of those new technologies. The upgrades necessary to create
such a grid bring with them a host of new technical, security and safety challenges.
Vectren South’s TDSIC Plan is twofold — focusing on both modernization and flexibility
while maintaining the safety and reliability that Vectren South’s customers have come to

expect.

Please describe the TDSIC Plan that Vectren South is presenting for approval in
this proceeding.
Petitioner’'s Exhibit No. 2, Attachment LKW-1 is the TDSIC Plan Vectren South presents

for approval. Vectren South’s TDSIC Plan focuses on Transmission and Distribution

(“T&D") system investments that enhance system reliability, reduce system risk, improve
customer experience, and optimize the electric grid to accept new technology. In this
TDSIC Plan, transmission system investments improve that part of the electric system
operating at 69kV and higher, and distribution system investments improve that part of
the electric system operating below that voltage — the part of the system that brings
power directly to the homes and businesses of Vectren South customers. The TDSIC
Plan’'s programs are categorized as reliability-focused or modernization-focused.
However, there are modernization benefits to many of the reliability-focused programs,
and reliability benefits to many of the modernization-focused programs. The programs
include the projects that comprise the TDSIC Plan. Vectren South has looked carefully

at the specific benefits of these projects to ensure continued reliability of the system

! Indiana Code Chapter 8-1-39 (“TDSIC Statute”).
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used to serve its customers. Implementation of the TDSIC Plan should result in
enhanced customer experience which we define to include improvements such as
reduced numbers of unplanned outages, reduced duration of unplanned outages, and
improved overall system reliability and resilience. Customers rely on the electric service
we provide, and we are committed to improving that service and preparing for the new

demands that modern technologies will require of that service.

Please explain the reliability and modernization aspects of the TDSIC Plan.

Within the reliability programs, Vectren South proposes to add new lines and equipment
and upgrade existing T&D infrastructure to maintain system performance and enhance
system response to unplanned events. Vectren South targets specific T&D assets at, or
nearing the end of their useful lives with new or rebuilt elements to reduce risks of failure
and minimize costly impacts to reliability, performance, and safety. Reliability of service
is an expectation shared by Vectren South and its customers. These programs and

projects serve the primary purpose of improved system performance.

The modernization programs add T&D infrastructure to enhance system control, real
time monitoring, and response to facilitate system performance, reduce outage duration

and improve the overall customer experience.

Many of Vectren South’s T&D projects incorporate the latest technology to enhance
functionality or asset performance and ensure asset and system reliability. For example,
the primary purpose of a substation transformer replacement is to maintain reliability
(i.e., reduced risk of failure); modern substation transformers are constructed using the
latest technology (e.g. 65°C insulating paper, improved quality due to Dbetter
manufacturing practices and improved core material), which, in addition to reducing risks

of failure also maximizes performance.

Grid modernization is a key aspect of Vectren South’s overall modernization strategy. A
modernized grid will position Vectren South to better meet its customers’ future energy
needs by ensuring electric reliability and providing a flexible, resilient, secure,
sustainable and adaptable platform for Distributed Energy Resources (“DER”) integration

and other consumer benefits.
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Does your testimony detail each of the listed programs?
Yes. Vectren South has prepared a description of each program in the TDSIC Plan.

These descriptions are attached to my testimony as Petitioner's Exhibit No. 2,

Attachment LKW-2. Details related to Advanced Metering Infrastructure (“AMI”) will be
discussed in the testimonies of Vectren South witnesses Daniel C. Bugher and Andrew

L. Trump.

How are Vectren South’s T&D projects categorized?

Vectren South categorizes projects as reliability or modernization depending on their
primary purpose. This approach is consistent with the language in SB560. Vectren
South would note that although a project may be categorized primarily as “reliability” or

“modernization”, many projects benefit both.

How did Vectren South develop the TDSIC Plan?

Vectren South maintains a talented, highly trained group of employees who serve as
subject matter experts (“SMEs”) in Engineering, Field Operations, and System
Operations. Vectren South challenged those employees to identify and prioritize
potential programs and individual projects to meet the following identified goals:

e Enhance customer experience and prepare for our customers’ energy future;

e Maintain and enhance system reliability; and

e Manage our assets as good stewards of Vectren South’s portion of the electric

system.

Following an internal review of the potential programs and projects identified by Vectren
South’s SMEs, Vectren South partnered with Black & Veatch (“B&V”) to review internal
assessments and prioritizations and identify additional programs and projects. In a joint
effort, the potential programs were subjected to a screening process to validate that they
met the requirements of SB560. This process ensured that each program met the
eligibility criteria of new or replacement transmission, distribution, or storage utility
projects and defined purposes such as safety, reliability, system modernization, or
economic development. Further analysis and review ensured that Vectren South could

provide necessary estimates and cost benefits. Lastly, Vectren South considered
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whether each proposed program met criteria including sufficient detail, significant

benefit, non-duplicativity, and feasibility. If a program met all the preceding criteria, it
advanced to the TDSIC Plan.

For those discrete assets for which Vectren South had sufficient data, B&V facilitated
prioritization analyses using a tool called a Risk Model. This tool evaluates electric utility
assets for consequence and likelihood of failure. Vectren South focused on the assets
with an identified high likelihood of failure and high consequence of failure, integrating
strategies to protect those assets in the next refinement of TDSIC Plan programs.
Vectren South’s SMEs then reviewed the output of the Risk Model to confirm validity.
Details related to the Risk Model will be discussed in Vectren South witness William D.

Williams’ testimony.

For those programs that did not fit the Risk Model methodology (e.g. new installations,
non-discrete assets), Vectren South subject matter experts applied similar principles to
prioritize the projects considering risk reduction, enhanced public and system safety, and
improved reliability and customer experience. Examples of non-risk modeled programs
include Distribution Automation, Substation Physical Security, and Mobile Asset Data

Collection.

What programs identified in the TDSIC Plan were assessed through B&V’s Risk
Model?
Programs with assets that were identified through the Risk Model include:
Reliability Programs:
Transmission and Substation
e Transmission Line Rebuilds

e Transmission Line Looping

Substation Transformer Replacements

Substation Circuit Breaker Replacements

Substation Battery System Replacements

Distribution

e Underground Cable Replacements and Looping
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Having identified these projects through risk modeling, has Vectren South

grouped projects together to maximize efficiencies?

Yes. There are productivity gains from reduced mobilization and demobilization of the

workforce when work is grouped together at the same location. There are advantages

from coordinating work to minimize planned outages and reduce customer interruptions.

Also, work packaged together based on asset dependencies reduces the duplication of

engineering work such as changing out a relay because of the need to engineer the

settings of a relay each time a circuit breaker or substation transformer is replaced.

What programs identified in the TDSIC Plan were not assessed through B&V’s
Risk Model?

The following projects were not identified through the Risk Model.

Reliability Programs:

Transmission and Substation

East West Transmission Line
Geomagnetic Disturbance Protection
Instrument Transformer Replacements
Mobile Asset Data Collection
Substation Arrester Replacements
Substation Physical Security Upgrades
System Protection Relay Upgrades

Transmission Capacitor Replacements

Distribution

Distribution Capacitor Replacements
Underslung Replacements
Wood Pole Replacements

PCB Transformer Replacements
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Modernization Programs:
Transmission and Substation
e Optical Ground Wire

e Supervisory Control and Data Acquisition Upgrades

Distribution
e Distribution Automation
e Advanced Metering Infrastructure

¢ Advanced Distribution Management System

Why were these programs not prioritized through B&V’s Risk Model?

As witness Williams explains in detail, B&V's Risk Model gathers information from
Vectren South’s system to evaluate the likelihood of failure. Several of the assets were
not risk modeled due to small sample sizes or insufficient data to appropriately model
the risk. Other projects are investments in new technology, and, while important to
reliability, are not replacements for infrastructure that might fail and therefore cannot be

modeled.

How did Vectren South identify programs that were not evaluated through B&V’s
Risk Model?

Vectren South’s subject matter experts (Engineers, Planners, Field Operations, System
Operations) identified and challenged programs based on criteria such as historic
strengths and weaknesses of Vectren South’s electric system, latest technologies,
needed system upgrades, preventative maintenance and understanding of how industry

advancements can enhance customer experience.

For example, the East West Transmission Line Program was identified through our 2016
Integrated Resource Plan. The installation of the electric line will be needed with the
planned 2024 retirement of the existing generating units at Vectren South’s A.B. Brown
Power Plant coupled with Vectren South’s plans to exit the joint operation of Warrick Unit
4 (currently co-operating with Alcoa) by 2020. The AMI Program rationale is explained

in witness Bugher’s testimony.
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Are any TDSIC Plan investments and costs currently reflected in Vectren South’s
rate base in its most recent base rate proceeding?
No.

What information is presented in Petitioner’s Exhibit No. 2, Attachment LKW-1 as
the TDSIC Plan?

The TDSIC Plan provides a brief project description, the anticipated year of construction,

the estimated cost, the location of the project and the program. As Vectren South
implements the TDSIC Plan, this exhibit will be updated annually to identify changes to

projects such as timing or cost.

Are there projects for which discrete locations can't be identified?

Yes. For some of the programs, Vectren South cannot identify specific project locations
by year. These programs are the Wood Pole Replacements Program, Substation
Battery System Replacements Program and Geomagnetic Disturbance Protection
(“GMD") Program.

Why can’t Vectren South identify specific locations for these projects?

These programs do not have specific locations because they are intended to inspect and
replace equipment that is found to be faulty; therefore, these programs focus on
inspection and replacement of a certain number of assets each year. Although Vectren
South cannot identify which specific assets might be replaced until inspections have

been completed, we have provided detail about the anticipated replacement level.

Vectren South has provided a replacement budget that was developed based on the
likelihood of the inspection finding failure of particular equipment. Similarly, Vectren
South will engage in ongoing review of GMD standards and monitoring results to
determine if a change in potential GMD protection is necessary. Detailed information on

the programs can be found in Petitioner’'s Exhibit No. 2, Attachment LKW-2.

Does the TDSIC Plan include both capital costs and operation and maintenance
("O&M") expense?

No. This plan includes only capital costs.
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What is the estimated cost of the TDSIC Plan?
The estimated cost of the TDSIC Plan is approximately $514 million.

Has Vectren South included projects in the TDSIC Plan that are not included in the
estimated cost?

Yes. Vectren South has developed a detailed TDSIC Plan that identifies specific
projects with a strategy to complete those projects in specific years. However, Vectren
South considers flexibility to be an essential component of the TDSIC Plan, to stay
responsive to changing risks and circumstances and to maximize the value of
investments Vectren South is making. Vectren South plans to evaluate and, as
circumstances warrant, re-prioritize our proposed projects each year, and, as required
by the TDSIC Statute, update the TDSIC Plan annually to reflect that. Projects may shift
to different years as Vectren South assesses risks and reprioritizes investments and
system needs. Particularly in the later years of the TDSIC Plan, Vectren South may
decide to delay a project beyond the seven-year period of the TDSIC Plan and replace it
with another project from its list of potential substitution projects designated in the TDSIC
Plan. These potential substitution projects may be selected for implementation as an

outcome of Vectren South’s continuous evaluation of system conditions and risks.

Please describe the type of projects listed as potential substitution projects.

B&V’'s Risk Model output and Vectren South’s subject matter experts identified
numerous assets that had a similar risk score (i.e. high consequence/likelihood of
failure). Most of those high risk score assets were identified as projects for the TDSIC
Plan. Although the assets and projects were prioritized on the best available data, there
is the potential for other similar high risk score assets to fail at or near the same time.
Therefore, the potential substitution projects were developed for the other high risk

assets that were not part of projects scheduled in the seven year plan.

These potential substitution projects could be used to substitute high risk score assets
into the TDSIC Plan if the associated asset were to fail or conditions indicate the
substitution project should be re-prioritized ahead of the projects scheduled for

completion during the seven-year period. System changes that cause an increase in
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consequence or likelihood of failure for a specific asset may result in the reprioritization
of that asset. The projects in this list were subjected to the same engineering and
estimation process as the projects in the TDSIC Plan. Vectren South witness Steven A.

Hoover describes in detail the methodology used to estimate the costs of these projects.

Are the substitution projects aligned with specific projects in the TDSIC Plan?

No. The potential substitution projects would be incorporated into the TDSIC Plan based
upon their increased risk relative to other scheduled TDSIC Plan projects that may be
rescheduled or rotated out of the seven-year period as part of Vectren South’s annual

evaluation and reprioritization review.

How will Vectren South decide whether a potential substitution project needs to
be substituted for another project?

If there is a failure or an increased risk of failure to an asset, a potential substitution
project may be selected in lieu of a project scheduled to be completed during the seven
year period of the TDSIC Plan. The increased risk may be identified through inspections
or degradation of performance or as part of the reprioritization resulting from the required

annual reviews and updates of the TDSIC Plan.

Will the potential substitution projects be a dollar-for-dollar match of the project it
is substituted for?
No. Every project has a unique cost, and it is unlikely that a potential substitution project

will have the same estimated cost as the project it is replacing.

Will the potential substitution projects necessarily increase the cost of the TDSIC
Plan?

No. Vectren South will attempt to reprioritize the TDSIC Plan so that the investment in a
given year and for the overall Plan remains consistent with this filing. Foremost in
Vectren South’s analysis and planning was maintaining system reliability, safety and
resilience during the TDSIC Plan. Vectren South will continue to assess risks and re-
prioritize projects and programs during the TDSIC Plan, as circumstances require
reprioritization. Flexibility remains an essential component of Vectren South’s TDSIC

Plan, so that the TDSIC Plan is responsive to identified needs and can provide the
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benefits that Vectren South and its customers require. These projects have been
identified and cost estimated such that they could be placed in the seven-year period of
the TDSIC Plan but for the current assessment that the timing of asset replacement can
fall outside the seven-year period. If that assessment changes, the projects move into
an “active” status ahead of other projects currently selected to be performed in a given
TDSIC Plan year. As eligible projects to be included as needed, the substitution projects

should be considered to be a part of the TDSIC Plan.

Will Vectren South make additional investments to its T&D system that are not
included in the TDSIC Plan?

Yes. Vectren South anticipates that investments related to new business and public
improvement projects, storm restoration, public facility damages and other needs will
continue to be made outside this TDSIC Plan. These activities include new T&D
infrastructure extensions and locations and the installation of new customer service

lines.

BENEFITS

What are the benefits of the TDSIC Plan?

As discussed above, Vectren South categorizes it programs as reliability or
modernization depending on their primary purpose. Some of the key reliability benefits
include reduction in number and duration of unplanned outages, as well as overall
improvements to system reliability through the replacement of aging, poor-performing
assets, and enhanced abilities to monitor real time system performance. Vectren South
understands the cost effectiveness and value of replacing aging and poorly performing
assets before they fail. Planned work creates fewer customer disruptions and reduces
after-hours work and emergency work. Preventative work can also be conducted in a

planned manner that represents a safer approach for employees and general public.

Vectren South also recognizes the importance of system protection components, which
protect electric facilities, employees, and customers, and reduces system fault impacts

to power quality for our customers. All of these programs are designed to strengthen
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Vectren South’s system and prepare the system to meet customers’ future expectations
for interconnections, including, for example, solar power interconnections. These
reliability and modernization programs prepare Vectren South to be compliant with
evolving North American Electric Reliability Corporation (‘“NERC”) Standards, many of

which are under development.

Key modernization programs' benefits include improved system ability to serve
customers even during times of high system stress, faster location identification and
isolation of customer interruptions and outages, improved accuracy with estimated
restoration times and faster outage restoration, all of which add up to increased system
resiliency and overall improved customer experience. A more resilient system maintains

service to customers even when some system components fail.

Are these benefits incremental?
Yes. Each project and each program completed in Vectren South’s TDSIC Plan will

bring customers enhanced system reliability, safety, resilience, and modernization.

Do the incremental benefits justify the costs of the TDSIC Plan?

Yes. Vectren South’s TDSIC Plan is justified by an overall risk reduction of 40% as
discussed in detail in witness Williams' testimony. When evaluating TDSIC Plan
benefits, those benefits must be correlated against customer needs and the risks of
degradation of the system if those investments are not made. This TDSIC Plan is
prudent, and its benefits exceed its costs and reduce system risks, which enhances the

overall safety and reliability of the electric grid.

There is a separate cost benefit evaluation for AMI and the program details related to

AMI will be discussed in witness Bugher’s and Trump’s testimonies.

How are the public convenience and necessity furthered by the TDSIC Plan?

This TDSIC Plan directly enhances system reliability and system resilience, public safety
and employee safety and overall quality of service for Vectren South customers. It
ensures that Vectren South’s electric infrastructure continues to perform in the safe,

efficient and reliable manner that our customers rely upon. Vectren South’s existing
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assets and equipment have served our customers reliably and safely. But, Vectren
South recognizes that reliability and safety are dynamic aspects of its system, and that
Vectren South must always work and think ahead to continue to meet reliability and
safety expectations. These TDSIC Plan programs and system enhancements maintain
and assure future reliability, safety and system resilience. For all of these reasons, this
TDSIC Plan serves public convenience and necessity, and the programs and projects

described in the TDSIC Plan must be implemented.

CONCLUSION

Does this conclude your direct testimony?

Yes.



VERIFICATION

I, Lynnae K. Wilson, Vice President of Energy Delivery for Vectren Ultility
Holdings, Inc., under penalty of perjury, affirm that the foregoing representations are

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

SOUTHERN INDIANA GAS AND ELECTRIC
COMPANY D/B/A VECTREN ENERGY
DELIVERY OF INDIANA, INC.

By: . IW s MD{Q%W\J

Lynnae KY Wilson
Vice President, Energy Delivery

Dated: February 22, 2017
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P D1014, D1004, D1036 ) determined
PSP- Future value

Underslung Electric Distribution switch to A GOAB
llllllllllllllllllllllllllllll

DDDDDDDDDDDDDDDDD

1111111111111111
determined

/ _
Unders| Convert Ex Inline r PSP- Future value
415 Mt.Vernon | 7R Electr ic Distribution  |switch to a GOAB / can not be
eplacements |7 T | e . D1970 _ determined
Convert Ex Inline %
p

:;]dlzrcilrj:fnts Electric Distribution |D2118, D2120, D2121,
2222222222222222222

11111111111111111

determined

nnnnnnnnnn

60416 B
|
Convert Ex Inline W PSP- Future value
Evansville |0 | cements  |Electr ic Distribution  |switch to a GOAB // can not be
pacements 1 |sesmy , ABS288 | determ ined

T M P 5 %////////////% "S:Fmbd'




Petitioner's Exhibit No. 2

eeeeeeeeeeee

Maximo Work . TDSIC Plan Maximo Short | Current

Order Number City Program Vel ST Description

Engineered |Future Value of Final
ated Project Engineered
Cost (in 2016 Estimated Project
Year
I Dollars Cost
’
Convert Ex Inline
switch to a GOAB
2 |Underslung ... . |D3016 , D3083 , D1299, PSP- Future value
Evansville |~~~ °  |Electric Distribution can not be
eeeeeeeeeeee D1839, D3004, D1256, determined
00000 ,D1259, D1298, etermine
00000 , D3007, D3013
_
nnnnnnnnnn

ttttttttttttt

60436
Convert Ex Inline W
i PSP- Future value
Bvansville |0 olacements |t ic Distribution  |D1840, , D1253 , D1846, can not be
D1250 , D1251, D1844, determined
44444 )

Buansile | OEE | Jaear ///////////% "S:Fmbd'

9
60447
N 7 1
Cof‘vert ExInline / PSP- Future value
. |Underslung . ... .. |switch to a GOAB
Evansville |~~~ ° |Electric Distribution can not be
Replacements |~~~ |D1979, , D1271, D1270, determined
00000 , D1979 / ) €
Convert Ex Inline W
PSP- Future value

switch to a GOAB
..............
lllllllllllllllllllllllllllllllllllllllllllllll

1111111111111111111

DDDDD

determined

13960453 M
nnnnnnnnnn Convert Ex Inline . / PSP- Future value
1111111111111111111111 ic Distribution  |switch to a GOAB can not be
Replacements |~ "0 s % determined

ttttttttttt
naersiung Electric Distribution |0 o1 0 @

1111111111111111
eeeeeeeeeeeeeeeeeeeeeeeeeeeee

N 7 /
Cof‘vert Exnline / PSP- Future value
. |Underslung . ... .. |switch to a GOAB
11111111 Evansville Electric Distribution can not be
Replacements |~ |D1955 , D1278, D1279, determined
00000 , D1281 ) €
» 7
Convert Ex Inline // PSP- Future value

777777777777777777777777777

nnnnnnnnnn

1111111111111111
eeeeeeeeeeee

EEEE //////

Underslung switch to a GOAB
''''''''''''''''''''''

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
DDDDDDDDDDDDDDDDDDDDDDDD

nnnnnnnnnn

111111111111111111
eeeeeeeeeeee

Convert Ex Inline ’ PSP- Future value
EEEEEE ic Distribution  [switch to a GOAB / can not be
D1066 i determined
Convert Ex Inline D PSP- Future value
Electric Distribution |switch to a GOAB

nnnnnnnnnn

1111111111111111
eeeeeeeeeeee

D1791, D1792, D3131 determined
nnnnnnnnnn

eeeeeeeeeeeeeeeeee cOstrivution Ewng '2;11 i//////////// Psr;ftmtbdl

6666666666666666

switch to a GOAB
nnnnnnnnnn

00000000000000000
eeeeeeeeeeee

Electric Distribution  |D3201, D2320, D2345,
D2135, D2138, D2057, determined

DDDDDDDDDDD

Unders| Convert Ex Inline r PSP- Future value
66666666 Boonville " Iers une Electric Distribution |switch to a GOAB / can not be
Replacements | Ip3eg , D1439 , D3011 | determined

Unders| Convert Ex Inline o PSP- Future value
11111111 Evansville R: IZ::erJr:legnts Electric Distribution  |switch to a GOAB / can not be
pocemens | |pusr , D1283 | determ ined

66666666 T




Petitioner's Exhibit No. 2

eeeeeeeeeeee

Maximo Work . TDSIC Plan Maximo Short | Current

Order Number City Program Vel ST Description

66666666

Engineered |Future Value of Final
ated Project Engineered
Cost (in 2016 Estimated Project
Year
I Dollars Cost
nnnnnnnnnn Convert Ex Inline 7 PSP- Future value
Evansville | " " "°  [Electri ic Distribution  [switch to a GOAB can not be
Replacements | " |p3gs1 , D3030, D1275 % determined

: 7
Cofwert ExInline % PSP- Future value
66666666 Evansville Underslung Electric Distribution switch to a GOAB can not be
eeeeeeeeeeeeeeeee , D1289, D1290, ;
00000 , D1942 ) determined
Convert Ex inline D PSP- Future value

...............
ttttttttttttttttttttttttttttttttttttttttttt

eeeeeeeeeeee
eeeeeeeeeee

D2405, D2404, D1702 0
nnnnnnnnnn Convert Ex Inline . PSP- Future value
eeeeeeeeeeeeeeeeee ic Distribution  [switch to a GOAB can not be

D1724, D2065 , D3121 ) determined

111111111111111

U
Convert Ex Inline /
Underslung switch to a GOAB PSP- Future value
66666666 Dale Replacements Electric Distribution D1796, D3128, D1700, gatn no't bz
DDDDD , D1734, D3129 etermine
|

.

Convert Ex Inline /
switch to a GOAB

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ic Distribution | +432, D1481, D2206, PSPc_a':\ur:l:)rteb\(/aalue

eeeeeeeeeeeeeeee , D1747, D1776, determined
22222 , D1748, D2310, etermine
11111
_

i Y
convert Ex nfine / PSP- Future value
00000000 Evansville Underslung Electric Distribution switch to a GOAB can not be
Replacements |~ [D1297 , D1295 , D1296, determined
ooooo _

0
Convert Ex Inline /
) PSP- Future value

00000000 Evansville Underslung Electric Distribution switch to a GOAB can not be

eeeeeeeeeeeeeeeee , D1833, D1304, determined

DDDDD , D1307, D1917 etermine
|

13960804 H

i U
Cof‘vert ExInline / PSP- Future value
nnnnnnnnnn o switch to a GOAB
aubstadt |~~~ °  |Electric Distribution can not be
eeeeeeeeeeeeeeeee , D1745, D1692, determined
DDDDD % etermine
; 7
Convert Ex Inline // PSP- Future value

13960806 Fvansville | Undersiung Electric Distribution |°V1tch t0 3 GOAB
eeeeeeeeeeeeeeeee
eeeeeeeeeeee

nnnnnnnnnn

Electric Distribution  |switch to a GOAB
eeeeeeeeeeee

DDDDDDDDDDDDDDDDD

33333333333333333
determined

switch to a GOAB
000000000000000000

Undersl
ndersiung Electric Distribution |D2082, D2082, D1726,

333333333333333333
eeeeeeeeeeee

) A determined
111111111111111111
00000000000000000

13960839 Fvansville | Undersiung Electric Distribution |°1tch t0 8 GOAB
5555555555555555555555555555555
eeeeeeeeeeeeeee

nnnnnnnnnn

eeeeeeeeeeeeeeeeee ///////%

Winslow

: | C fomnioacom -
%//////
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eeeeeeeeeeee

Maximo Work Git TDSIC Plan Maximo Short | Current

Order Number "ty Program Vel ST Description

Engineered |Future Value of Final
ated Project Engineered
Cost (in 2016 Estimated Project
Year
- Dollars Cost
Convert Ex Inline /
Underslung switch to a GOAB PSP- Future value
8 Bvansville |0 blacements |0t ic Distribution  |D3032 , D3033 , D1511, / can not be
D1593, D1596, D1606, determined
11111 , D2301 %

1396084
Convert Ex Inline W
Undersiun switch to a GOAB PSP- Future value
00000000 Evansville Re Iacemegnts Electric Distribution  [D1993, D1192, D1302, can not be
pacements | Ip14o , D1835 , D2008, determined
22222 %

. 7 Z
Convert ExInline / PSP- Future value
11111111 Mt. Vernon Underslung Electric Distribution switch to a GOAB can not be
UETPN |Replacements | o 0T |D2398 , D1625 N e ined
00000 % etermine

- 7 a
convert Ex nfine / PSP- Future value
Evansville  |O"9eTSUNE e ic Distribution | °itch to 3 GOAB can not be
Replacements |~~~ [D1087 , D1323 , D1325, determined
ooooo _

33333333

0
Convert Ex Inline /
switch to a GOAB PSP- Future value
. |Underslung N
4 Boonville [~ "7 "° |Electric Distribution [D3202, , D1990, D3190, can not be
eeeeeeeeeeee )
DDDDD , D2152, D2153, determined
DDDDD , D2184
_

1396098
7
Convert Ex Inline /
Underslung switch to a GOAB PSP- Future value
11111111 Dale Replacements Electric Distribution D1755, D1753, D2092, gatn no't bz
DDDDD , D2315, D3106 etermine

nnnnnnnnnn Convert Ex Inline W / PSP- Future value
11111111 Evansville Replacements Electric Distribution  |switch to a GOAB / can not be
P D1033, D1631 _ determined
1396

Convert Ex Inline /
switch to a GOAB PSP- Future value
nnnnnnnnnn i
1040 Ft.Branch | @ oments |Electric Distribution |D1686 , D1267 , D1683, can not be
placements 1 |piess4 , D1685 , D1687, determined
D1688, D1690, D2590
_

. 7 1
Corwert ExInline / PSP- Future value
11111111 Evansville Underslung Electric Distribution switch to a GOAB can not be
eeeeeeeeeeeeeeeee , D2668, D1242, determined
00000 , D3089 _ etermine
nnnnnnnnnnnnnnnnnnnnnnn

COpvert Ex Inline W PSP- Future value
eeeeeeeeeeeeeeeeeeeeeeeeeeee o gannatbe
ooooo ' = |
PS

||||||||||||||||||||
switch to a GOAB

nnnnnnnnnn

111111111111111111
eeeeeeeeeeee

Electric Distribution |D1855, D1001, D1154,
determined

DDDDDDDDDDD

Convert Ex Inline W PSP- Future value
nnnnnnnnnn e .
tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt / can not be
placements | |p1706 ,D1723 % determined
Convert Ex Inline W PSP- Future value

13961098 Fvansville | Undersiung Electric Distribution |°1tch t0 3 GOAB
000000000000000000000000000000

eeeeeeeeeeeeeee

2
Convert Ex Inline D PSP- Future value
13961120 Newburgh  [S19IE - ejecty ic Distribution  |switch to a GOAB / / can not be
eplacements |lecic Drioeion. iy oat90, 02312 | etermines

11111111 Evansville ::derslung Electric Distribution ZI;EZIEEI,:;EE3§§/L:‘E‘1330, % / PSPC_a':]urt‘IL(J)rteb\éalue
placements | Ipi33; , D1333 ,01869,|  t ///;’db~4kk////l determ ined
DDDDD _
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eeeeeeeeeeee

Maximo Work

rrrrrrrrrrr

rrrrrrr

rrrrrrrrr

Maximo Short
Description

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
111111111111111111
333333333333333333
333333333333333333
DDDDDDDDDDDDDDDDDD
55555

11111111

NNNNNNNN

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
00000

11111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB

111111111111111111
,,,,,,,,,,,,,,,,,,
11111111111111111

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB

11111

11111111

NNNNNNNN

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDDDDDDDDD
22222

11111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
666666666666666666
00000

11111111

NNNNNNNN

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDDDDDDDDD
DDDDD

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
111111111111111111
00000000000000000

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
111111111111111111

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

111111111111111111
DDDDDDDDDDDDDDDDD

11111111

NNNNNNNN

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDDDDDDDDD

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
111111111111111111
DDDDDDDDDDDDDDDDDD
222222222222222222
DDDDD

66666666

IIIIIII

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution  |switch to a GOAB

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDDDDDDDDD
33333

=

=
//// i
///% v
//// i
%% e

L=

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined




Petitioner's Exhibit No. 2

eeeeeeeeeeee

Maximo Work . TDSIC Plan Maximo Short | Current

Order Number City Program Vel ST Description

Engineered |Future Value of Final
ated Project Engineered
Cost (in 2016 Estimated Project
Year
Dollars Cost
Cohvert ExInline _ PSP- Future value
. |Underslung . ... .. |switch to a GOAB
11111111 Evansville Electric Distribution can not be
eeeeeeeeeeeeeee , D1386, D1387, determined
11111 % etermine

Convert Ex Inline ’ PSP- Future value
. |Underslung e .
11111111 Evansville Electric Distribution  [switch to a GOAB can not be
eeeeeeeeeeee )
11111 , D1085, D1912 i determined
i U
Convert Ex Inline / PSP- Euture value

Underslung Electric Distribution switch to a GOAB
222222222222222222222222222222

11111111111

11111111111111111
determined

switch to a GOAB

222222222222222222
Electric Distribution |D2325, D2326, D1634,
666666666666666666

nnnnnnnnnn

3333333333333333
eeeeeeeeeeee

determined

DDDDD

nnnnnnnnnn

Electric Distribution |switch to a GOAB
eeeeeeeeeeee

DDDDDDDDDDD

1111111111111111
determined

switch to a GOAB
000000000000000000
...............
1111111111111111111111111111111111111111111111111111111111111111111
P D1393, D1399, D1400, determined

00000000000

switch to a GOAB
DDDDDDDDDDDDDDDDDDDDDDDDDDD

111111111111111111
eeeeeeeeeeee

Electric Distribution

DDDDDDDDDDDDDDDDDDDDDDDDDDDD

DDDDD

nnnnnnnnnn

eeeeeeeeeeee NI et

nnnnnnnnnn

13961316 Francisco
eeeeeeeeeeee

13961315 Mt. Vernon Electric Distribution |switch to a GOAB
Convert Ex Inline D PSP- Future value
EEEEEE ic Distribution  [switch to a GOAB / can not be
D3168, D3167 ) determined
Convert Ex Inline W
switch to a GOAB PSP- Future value

Electric Distribution  |D1193, d1235, D1236,
,,,,,,,,,,,,,,,,,,

nnnnnnnnnn

111111111111111111
eeeeeeeeeeee

determined
DDDDD

nnnnnnnnnn
eeeeeeeeeeee

EEEEEE //////////////

111111111111111111

11111111

Convert Exinline % PSP- Future value
Evansville  |O"9eTSUNE e ic Distribution | °itch to 2 GOAB can not be
11111111111111111111111111111 h
00000 . determined

switch to a GOAB

13961322 Evansville Underslung Electric Distribution | =" "~ "7 -’
5555555555555555555555555555555555
2222222222222222222222222

DDDDD

Unders| Convert Ex Inline o PSP- Future value
11111111 Evansville Rn lers une Electric Distribution  |switch to a GOAB / can not be
eplacements | |pj499 , D2003 , D1421 _ determined

1111111111111111

e e | D] e




Petitioner's Exhibit No. 2

eeeeeeeeeeee

Maximo Work

rrrrrrrrrrr

rrrrrrr

rrrrrrrrr

Maximo Short
Description

rrrrrrr

333333333333333333

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDDDDDDDDD
DDDDD

11111111

oooooooo

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDDDDDDDDD
33333333333

aaaaaaaaaaaaaaaaaaa

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDDDDDDDDD
DDDDD

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
00000000000000000

11111111

NNNNNNNN

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDDDDDDDDD

DDDDD

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

switch to a GOAB

Electric Distribution |D1095, D1514, D1567,

111111111111111111
DDDDDDDDDDD

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB

DDDDDDDDDDD

11111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution  |switch to a GOAB

11111111111

111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
88888888888

111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDDD
111111111111

DDDDDDDDDDDDDDDDDDD

1111111111

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
44444444444444444

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
111111111111111111
llllllllllllllllll
11111111111

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
111111111111111111
llllllllllllllllll
11111

00000000000000000

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

DDDDDDDDDDDDDDDDDD
DDDDDDDDDDD

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDDDDDDDDD
11111

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
11111111111

/////// P e

- B

=

j//////////% P emnore

/////////////: enone

////%

e

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined




Petitioner's Exhibit No. 2

eeeeeeeeeeee

rrrrrrrrrrr

rrrrrrr

rrrrrrrrr

Maximo Short
Description

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDD

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDDDDDDDDD
111111111111111111
000000000000000000
DDDDDDDDDDDDDDDDDD
DDDDDDDDDDD

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
,,,,,,,,,,,,,,,,,,
111111111111111111
66666

//// P P e

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
000000000000000000
DDDDDDDDDDDDDDDDD

11111111

nnnnnnnnn

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
111111111111111111
22222222222

11111111

nnnnnnnnn

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
11111

///% PSP e e

1111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
11111

% O e

11111111

NNNNNNNN

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
777777777777777777
DDDDD

%/////// o s

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
44444444444444444

333333333333333333

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
22222

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
111111111111111111
DDDDD

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
111111111111111111
DDDDD

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
lllll

11111111

NNNNNNNN

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
77777777777

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDDDDDDDD
22222222222222222

00000000000000000

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution  |switch to a GOAB

22222222222

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDD

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
11111111111

B =
//////// e
//////// |

|
//////// |

determined

determined

determined

determined

/ can not be

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

//////// AR

determined

s

determined
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eeeeeeeeeeee

Maximo Work

rrrrrrrrrrr

rrrrrrr

rrrrrrrrr

Maximo Short
Description

rrrrrrr

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDDDDDDDDD

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDDDDDDDDD
DDDDDDDDDDD

11111111

NNNNNNNN

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
11111111111111111

333333333333333333

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
,,,,,,,,,,,,,,,,,,
11111111111

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
22222222222222222

11111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
11111111111

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDD

Francisco

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB

DDDDD

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
111111111111111111
11111111111111111

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
,,,,,,,,,,,,,,,,,,
DDDDDDDDDDD

11111111

oooooooo

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
777777777777777777
DDDDDDDDDDDDDDDDDD
33333

11111111

Hatfield

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDDDDDDDDD
333333333333333333
33333

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
333333333333333333
333333333333333333
DDDDDDDDDDDDDDDDDD
DDDDDDDDDDDDDDDDDD
DDDDD

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
333333333333333333
DDDDD

111111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
DDDDDDDDDDDDDDDDDD
77777

1111111111111111

nnnnnnnnnn
eeeeeeeeeeee

Electric Distribution

switch to a GOAB
,,,,,,,,,,,,,,,,,,
DDDDDDDDDDDDDDDDDD

55555

e
////%

////%

.
PSP- Future value
can not be
_

7////////% e
/////////// S

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined

determined
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eeeeeeeeeeee

Maximo Work it TDSIC Plan Maximo Short | Current

Order Number City Program Vel ST Description

| Engineered |Future Value of Final
ated Project Engineered
Cost (in 2016 Estimated Project
Year
I Dollars Cost
nnnnnnnnnn Convert Ex Inline 7 / PSP- Future value
11111111 Evansville Electric Distribution  |switch to a GOAB can not be
Replacements |~ |pjep , D2215 % determined

Convert Ex Inline D | PSP- Future value
nnnnnnnnnn e .
11111111 Santa Clause Replacements Electric Distribution  |switch to a GOAB can not be
placements | |p3018 . D3124, D3125 _ determined

Unders| Convert Ex Inline r PSP- Future value
11111111 Boonville " lers une Electric Distribution  |switch to a GOAB // can not be
Replacements | = |p3139 , D1782 , D1781 _ determined

Cofwert Exnline / PSP- Future value
11111111 Evansville Underslung Electric Distribution switch to a GOAB can not be
eeeeeeeeeeeeeeeee , D1824, D1825, determined
00000 % etermine
Convert Ex Inline // PSP- Future value

Underslung switch to a GOAB
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

eeeeeeeeeeeeeee
nnnnnnnnnn

33333333 /////////////: dd'

13963074 Mt. Vernon Underslung Electric Distribution switch to a GOAB
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

eeeeeeeeeeeeeeeeeeeeeeeeeee

7
Convert Ex Inline /
Underslun switch to a GOAB PSP- Future value
33333333 Evansville Re Iacemegnts Electric Distribution  |D1550, D1548, D1549, can not be
placements | |p1ss1 , D1552 , D1553, determined
55555 ,D2413
, .
PSP- Future value

Convert Ex Inline /
switch to a GOAB
33333333 Evansville Underslung Electric Distribution D2042, D2043, 2085, PSPc-aI?\urt]L:)rteb\(/aalue
eeeeeeeeeeeeeeeee , D1436, D1560, determined
11111 , D1968, D2084, etermine
DDDDD , D3150
|

Unders| Convert Ex Inline D PSP- Future value
33333333 Evansville R: IZ::erJr:legnts Electric Distribution  |switch to a GOAB can not be
placements | |pyom2 % determined
i 7
Convert Ex Inline / PSP- Euture value

Underslung switch to a GOAB
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
222222222222222222

2
. V.
Corwert ExInfine % PSP- Future value
33333333 Evansville Underslung Electric Distribution switch to a GOAB can not be
lllllllllllllllll ,D18142, )
DDDDD 02221 | determined
PSP- Future value

Underslung switch to a GOAB
'''''''''''''''''''''''
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12kV Circuit Rebuilds and Looping

Program Details
e Estimated Cost: $30.7M
e Expected Timeframe for Project Execution: Years 2017 - 2023

Customer Benefits

¢ Increased system reliability and integrity, including:
0 Reduced risk of poles breaking and falling during storms
0 Reduced risk of wire breaking and falling during storms
0 Reduced risk of electrical hazards related to storm damage
o0 Decreased number of unplanned outages
0 Reduced outage times

e Savings in reduced number of emergency repairs/emergency work

This Program was validated by the Black & Veatch Risk Model analysis.

Program Description

The circuit rebuild program includes the replacement of obsolete and aged conductors with higher
capacity and stronger aluminum cables, aging poles with poles based on current, more robust
construction standards, and other hardware and equipment as needed to satisfy current construction
standards and improve reliability. In addition, Vectren South will incorporate looping (circuit ties) with
modern switches that will improve grid resilience by providing alternate feeds for reenergizing customers
during extended outages.

Rationale

Replacing outdated conductors and improving looping schemes brings the circuits and supporting
infrastructure in this program up to current construction standards. Vectren South has identified outdated
urban and rural three phase overhead copper conductors and wood poles for replacement as part of our
continual system improvement practice. The copper conductor was phased out of new construction
standards approximately 30 years ago. Each project will require the replacement of the copper conductor
with an aluminum conductor and wood poles, 32 years or older, with new stronger poles, per Vectren
South standards. All substandard or dilapidated equipment along the project’s route will be replaced as
well.

Looping, otherwise known as circuit ties, for radial circuits is the most cost effective way to provide
contingency for transferring customer load during a prolonged outage. The projects will identify radials
circuits, starting with worst performing circuits, which could benefit from a circuit tie with adjacent circuits.

The rebuilt lines and added loops with new switches will position Vectren South to modernize electrical
service with future enhancements such as Distribution Automation (DA) and fault location isolation and
service restoration (FLISR). Vectren South prioritized these projects based on an internal worst
performing circuit list and Distribution Automation projects.
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Figure 1. Example of aged copper conductors with multiple splices from past repairs

Figure 2. Aluminum conductors (left) became the industry standard approximately 30 years ago.
This program focuses on replacing outdated conductors (such as the copper conductor on the
right) to enhance safety, reliability, and capacity.
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4kV Conversions

Program Details
e Estimated Cost: $46.0M
e Expected Timeframe for Project Execution: Years 2017 - 2023

Customer Benefits

e Shorter restoration times due to enhanced operational flexibility — more switching points with
adjacent 12kV systems

e Elimination of 4kV system reduces outages caused by 4kV system failures and 4kV substation
equipment failures (i.e. for which spare and replacement parts are not readily available) resulting
in improved reliability

e Increased system integrity and improved electric system performance, and reduced operational
costs

This Program was validated by the Black & Veatch Risk Model analysis.

Program Description
Vectren South will convert its aging and isolated 4kV system to a standardized and modern 12kV system
with looping and tie capability.

Rationale

Vectren South’s remaining 4kV system is nearly 70 years old and well past its useful life. As Vectren
South expands and ties together its 12kV system, the older 4kV facilities become isolated without
adequate support from adjacent circuits. This means that when a 4kV circuit sustains a fault, all
customers on that circuit will lose power service until the repair is completed. In comparison, customers
connected to modern, looped 12KV circuits can be re-energized long before the fault is repaired because
these customers can be fed from adjacent circuits.

Replacing 4kV circuits with modern 12kV systems will improve operational efficiencies and service to
customers. Procuring parts for the obsolete 4kV system is costly and difficult. Replacing 4kV circuits with
12kV voltage and equipment standardizes and streamlines Vectren South’s construction, equipment and
maintenance procedures. This will enhance safety, reduce inventory and facilitate faster service
restoration from adjacent circuits/loops in the event of a failure.

Replacing the 4kV circuits with the 12kV systems also enhances conservation. 4kV circuits can only
deliver approximately 20 percent of the power that can be delivered by a modern 12kV circuit due to the
physical limitations of its cable, conductors, and equipment. In addition, line losses on 4kV circuits are
approximately nine times greater than those from a 12kV circuit supplying an equivalent load over the
same conductors. The reason for this is 4kV circuits require approximately three times more current
(amps) to supply the same amount of power as a 12kV circuit.

Prioritization of the 4kV to 12kV conversion projects is based on the age of the assets, likelihood of
failure, consequence of failure and contingency options. Completing the replacement of the 4kV system
through planned and completed projects will cost-effectively reduce the number of 4kV assets and the
risk associated with them. Reducing the 4kV system foot print faster will also support system stability and
reduce the need for maintaining inventory of obsolete equipment.
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Figure 1. Pole location where a 12kV feeder and 4kV feeder meet. After converting the 4kV
system to 12kV, this location and others will be outfitted with switches enhancing operational
flexibility in support of increased reliability.
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Advanced Distribution Management System

Program Details
e Estimated Cost: $8.2M
e Expected Timeframe for Project Execution: Years 2017 - 2019

Customer Benefits
e Faster identification of outages, improved accuracy with estimated restoration times and faster
outage restoration
o Faster isolation of outages to specific problem areas (example — tree on power line, wildlife
intrusion or car hitting a pole)
e Improved tracking of field crews for faster response times

This Program was validated by Vectren South, based on analysis of the Vectren South system,
knowledge of system strengths and weaknesses, assessment of utility best practices and understanding
of emerging utility technologies that can enhance system safety and reliability. Vectren South chose this
approach for programs for which risk model validation was not suited.

Program Description

Vectren South plans to replace its current Outage Management System (OMS) and install a Distribution
Management System (DMS) to form what the industry now calls an Advanced Distribution Management
System (ADMS).

Rationale

A new ADMS will provide a full portfolio of tools (described more fully below) that modernize distribution
grid operations and satisfy rising customer expectations in demand side management. Core functionality
will provide a technology platform with a shared network model and common user experience for all roles
that are required to monitor, control and optimize the secure operation of the electrical distribution
network.

Currently, the utility industry depends on OMS technology to support emergency response and ensure
customer service quality. In addition, an OMS contributes to improving labor efficiency and maintaining
revenue expectations by faster service restoration. A typical DMS is made up of a number of modules
that support AMI, demand response, distributed generation and mobile integrations, at the same time
improving analytics and reliability reporting. Integrating OMS products with advanced metering
infrastructure (AMI) for outage notification and the callback function, as well as including the automated
switching operation, which is intended to minimize an affected area through the use of advanced
protection systems and local automation, pushes OMSs into the realm of ADMS. In addition, access to
up-to-date consumption data, via the meter data management (MDM) component of AMI, provides
network-loading data for system analysis, which is required to study the planned switching actions' impact
on circuit overload or to model price-sensitive load as a result of utility-deployed demand-response
programs.

Vectren South expects its ADMS to support engineering and customer service in providing accurate
information to customers and to operations staff in their day to day switching and restoration efforts. This
system will enhance Vectren South’s situational awareness of the entire Vectren South electric
distribution system. The system will be implemented in two phases. Phase 1 will improve the outage
system, predictive outage engine and reporting and phase 2 will bring in the DMS modules and further
integration to other systems.



Petitioner's Exhibit No. 2
Attachment LKW-2
Vectren South

o~ Page 6 of 53
% VECTREN
Live Smart
Appendix
G5 CIS
Al . J _ « SCADS,
- 2
A DS
(OMS+DMS)
» b
Mabile ~ l -~ VR
Reports

Figure 1. ADMS future state: Operators will have a centralized application at which the
electric distribution system can be monitored and controlled.

Legend

e Advanced Distribution Management System (ADMS)
Outage Management System (OMS)
Distribution Management System (DMS)
Geographic Information System (GIS)
Customer Information System (CIS)
Supervisory Control and Data Acquisition (SCADA)
Interactive Voice Response (IVR)
Advanced Metering Infrastructure (AMI)
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Distribution Automation

Program Details
e Estimated Cost: $13.9M
e Expected Timeframe for Project Execution: Years 2017 - 2023

Customer Benefits
o Faster outage restoration
0 Quickly isolate outages to specific problem areas (example — tree on power line or car
hitting a pole)
0 Better system reliability through replacement of aging and poor performing equipment
e Real time equipment monitoring leads to improved efficiency of labor, improved preventative
maintenance scheduling (i.e. through better information on line status), enhanced safety, and
better data for system planning

This Program was validated by Vectren South, based on analysis of the Vectren South system,
knowledge of system strengths and weaknesses, assessment of utility best practices and understanding
of emerging utility technologies that can enhance system safety and reliability. Vectren South chose this
approach for programs for which risk model validation was not suited.

Program Description

Vectren South plans to install Distribution Automation (DA) to enable remote operation of certain
switches, called gang operated air break (GOAB) switches, so that they can be opened and closed
remotely from Vectren South’s Control Room. The program includes new switches with motor operators,
communication radios, and other supporting equipment.

Rationale

Vectren South’s ability to open and close switches remotely will allow system operators to assess the
situation, isolate the fault, and quickly restore power to as many customers as possible before field crews
arrive on the scene. Prior to the installation of DA equipment, restoration times were dependent on the
response times of the field crews. With DA, many of the affected customers can be restored within
minutes. The installation of DA equipment also prepares Vectren South for additional fault location,
isolation, and service restoration (FLISR) technologies and systems that will ultimately automate power
restoration and further improve reliability. The remote switching and monitoring provided by DA also
improves the efficiency of maintenance procedures and enhances system planning. Vectren South
prioritized these projects based on an internal worst performing circuit list, other DA projects, availability
of supervisory control and data acquisition (SCADA) in substations, number of 3-phase circuit ties and the
number of circuits tied.
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Figure 1. Example of new motor operator and controls for GOAB switch



Petitioner's Exhibit No. 2
Attachment LKW-2
Vectren South

v Page 9 of 53

%2 VECTREN

Live Smart

-.-\ =
.
_&‘

: Fﬂl
|
Iy

Figure 2. Example of entire DA switch installation showing GOAB switch at top of pole
and motor operator/controls cabinet with connecting linkage to switch
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Distribution Capacitor Replacements

Program Details
e Estimated Cost: $3.8M
o Expected Timeframe for Project Execution: Years 2017 - 2023

Customer Benefits
e Reduce power losses on distribution circuits
e More reliable capacitor bank switching
¢ Reduces the risk of back feed and damage to customer equipment

This Program was validated by Vectren South, based on analysis of the Vectren South system,
knowledge of system strengths and weaknesses, assessment of utility best practices and understanding
of emerging utility technologies that can enhance system safety and reliability. Vectren South chose this
approach for programs for which risk model validation was not suited.

Program Description

Vectren South plans to update its power factor correction on certain 12kV circuits, selected for their low or
lagging power factors. This program involves the replacement of aging capacitor banks and installation of
new capacitor banks where needed.

Rationale

The primary objective of the capacitor replacement program is to improve the power factor on Vectren
South's distribution system, thereby reducing the amount of power needed on each circuit. Vectren
South’s distribution system contains over 300 capacitor banks and many are nearing or have exceeded
their useful lives. In addition, many of these banks contain tanks with low rupture strength installed in
ungrounded configurations. A capacitor bank failure can cause low voltage issues for customers, oil spills
and line losses. Because many of Vectren South’s older capacitor installations were installed as
ungrounded banks, certain outage events can result in back feed and damage to customer equipment.
Because the tanks of modern capacitors have higher rupture strength, they can be installed in a grounded
configuration, which prevents the potential for back feed during outages and reduces the risk of damage
to customer equipment.

Vectren South will complete a detailed engineering study for all circuits in this program. Each study will
include a detailed model with historical load data to determine how best to improve power factor at each
specific location. This program aligns with industry best-practice for improving power factor on overhead
distribution circuits by adding capacitor banks at strategic locations.
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Figure 1. Example of switched capacitor bank with oil switches
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East West Transmission Line

Program Details
e Estimated Cost: $59.3M
e Expected Timeframe for Project Execution: Years 2019 - 2022

Customer Benefits
o Allows reliable operation during N-1 events as required by NERC Reliability Standards TOP-002-
2.1b Normal Operations Planning and TPL-001-4 Transmission System Planning Performance
Requirements
e Improved reliability and power quality

This Program was validated by Vectren South, based on analysis of the Vectren South system,
knowledge of system strengths and weaknesses, assessment of utility best practices and understanding
of emerging utility technologies that can enhance system safety and reliability. Vectren South chose this
approach for programs for which risk model validation was not suited.

Project Description

Vectren South plans to build an approximately 37 miles long, 138kV line in existing rights of way occupied
by an existing 69kV line. The existing 69kV line will be reconstructed to accommodate the new 138kV
line on the same structures. The line route is from east to west, from Vectren South’s FB Culley
generation station, through the Pigeon Creek transmission substation, terminating at the AB Brown
generation station. In addition to the new line, Vectren South plans several upgrades to its 69kV system
in Evansville metro and four new 138KV line terminals: one at AB Brown, two at Pigeon Creek, and one
at FB Culley. 69 kV system upgrades include replacement of 69 kV switches, and upgrades and
replacements to portions of the existing 69 kV lines.

Rationale

As Vectren South studied the effects of adding generation (as described in Vectren South’s 2016
Integrated Resource Plan filed with the IURC) to serve its projected load by 2024, Vectren South
identified a need for an additional 138 kV line to reduce the congestion that this additional generation
would create. This new line will provide a parallel path to the only existing 138kV path through Evansville
metro. Without this additional line and upgrades to Vectren South’s 69kV system in Evansville metro,
system studies projected that the Vectren South system would not meet North American Electric
Reliability Corporation (NERC) N-1 standards. (N-1 [N minus 1] standards refer to the effect of the failure
of a single element like a transformer or generator on system reliability, and the requirement that the
system be able to maintain operation in the event of the failure of a single element). The line is
necessary to ensure system reliability and power quality under Vectren South’s new generation structure.
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Figure 1.

Proposed Route of New East West 138kV Transmission Line
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Geomagnetic Disturbance Protection

Program Details
e Estimated Cost: $1.2M
e Expected Timeframe for Project: Year 2023

Customer Benefits
e Increased reliability and reduced risk of certain kinds of large scale power outages (e.g.
geomagnetic disturbance related outages), affecting a large number of customers
o Reduced risk of geomagnetic disturbance related outages requiring emergency repairs

This Program was validated by Vectren South, based on analysis of the Vectren South system,
knowledge of system strengths and weaknesses, assessment of utility best practices and understanding
of emerging utility technologies that can enhance system safety and reliability. Vectren South chose this
approach for programs for which risk model validation was not suited.

Program Description

Vectren South installed a monitoring device to gather geomagnetically-induced current (GIC) data from
one of its 345kV transformers to assist in the evaluation of the geomagnetic disturbance (GMD) risk.
Vectren South will analyze this data and will take additional measures necessary to protect the
interconnected Bulk Electric System from the effects of GMDs reducing the risk of large scale, long
duration power outages.

Rationale

GMDs caused by the sun's solar flares can harm some devices (i.e. particularly devices like transformers
operating at 300kV and above) connected to the electric transmission system. Based on these GMD
risks, the North American Electric Reliability Corporation (NERC) has developed a GMD standard, NERC
Reliability Standard TPL-007-1 Transmission System Planned Performance for Geomagnetic Disturbance
Events. This requires utilities to assess the potential risk of GMD events on the electric system through
vulnerability assessments and thermal impact assessments of transformers. (Although research
suggests that geographic position may affect the severity a GMD, NERC and FERC directives do not
distinguish among the geographic regions.)

In addition to this NERC GMD Standard, FERC has also directed NERC to develop modifications to
require the collection of GIC monitoring and magnetometer data to further guide utilities’ GMD protection
and enhance grid resiliency. Vectren South has already installed a monitor on one of the three
345/138KkV transformers in our system. Data from this monitor will help Vectren South identify and track
the effects of GMDs on the Vectren South system, particularly the 345kV transformers.

While Vectren South has already taken steps to monitor for GMDs and reduce the risks of GMD related
outages on Vectren South’s system (i.e. Vectren South can fully operate without our 345/138kV
transformers, assuming Vectren South generation is operating), the loss of a high voltage transformer
would limit Vectren South system resiliency and increase the risk of large scale long duration power
outages, until that damaged high voltage transformer has been replaced.
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Figure 1. Display of monitor that is connected to SCADA RTU

Figure 2. Current Transformer (CT) installed to measure transformer neutral to ground.
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Instrument Transformer Replacements

Program Details
e Estimated Cost: $2.7M
e Expected Timeframe for Project Execution: Years 2017 - 2022

Customer Benefits
e Reduction in unplanned outages and related efficiencies concerning reduction in emergency work

This Program was validated by Vectren South, based on analysis of the Vectren South system,
knowledge of system strengths and weaknesses, assessment of utility best practices and understanding
of emerging utility technologies that can enhance system safety and reliability. Vectren South chose this
approach for programs for which risk model validation was not suited.

Program Description
Vectren South plans to replace selected aging instrument transformers and add instrument transformers
in specific locations in the Vectren South system.

Rationale

Instrument transformers provide vital system information concerning voltage, loading, and other metrics.
Instrument transformers are often paired with metering and relay equipment to facilitate system
monitoring and protection. Vectren’s system includes instrument transformers called current transformers
(CTs) and potential transformers (PTs). CTs are often embedded within the equipment they are
monitoring (e.g. breakers, transformers, etc.). When the asset is replaced, the CTs are replaced as well.
However, PTs are typically stand-alone devices and those are generally not replaced unless they fail.

When an instrument transformer fails, it can cause an electrical fault and an outage. If an older
instrument transformer fails, porcelain fragments may be ejected that can cause injury or equipment
damage. Instrument transformers for high voltage systems present additional safety hazards when they
fail, because they are typically filled with oil, which can be a fire hazard or environmental issue.

Vectren South regularly performs infrared surveys of substations to identify equipment displaying
abnormal heating. Abnormal heating is an indicator of risk for failure, and those instrument transformers
that show abnormal heating will be replaced.
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Figure 1. Example of three aged instrument transformers

Figure 2. Example of three new modern instrument transformers
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Mobile Asset Data Collection

Program Details
e Estimated Cost: $1.1M
e Expected Timeframe for Project Execution: Year 2021

Customer Benefits
e Improved asset management strategy which will promote fewer interruptions and equipment
failures and provide better system reliability
¢ Improve operational efficiency through enhanced maintenance practices
¢ Reduced or avoided emergency repairs and cost avoidance from after-hours work

This Program was validated by Vectren South, based on analysis of the Vectren South system,
knowledge of system strengths and weaknesses, assessment of utility best practices and understanding
of emerging utility technologies that can enhance system safety and reliability. Vectren South chose this
approach for programs for which risk model validation was not suited.

Program Description

Vectren South plans to evolve its asset management strategy from a “time based” maintenance program
to one based on real-time asset health information. This asset health information will populate an asset
index that Vectren South will use for asset risk analysis, moving forward.

Rationale

Vectren South plans to upgrade its asset health data collection processes by improving our ability to
collect new data, monitor and analyze asset data in real-time. This will help reduce risks and data quality
issues. Electronic asset information can be inputted into other systems automatically for better overall
system analyses. A single data depository will allow Vectren South to have better management of these
assets. Access to this kind of mobile data in the field will lead to shorter outage durations, due to
improved troubleshooting.

Vectren South’s current manual maintenance and location testing efforts are set out in Table 1.

Table 1. Current Manual Maintenance & Location Testing Inspections

Aerial Patrols Overhead Reliability Program (ORP)
Infrared Pole Inspections (Loading, Condition)
Transformer Inspections Fault Indicators"

Battery Charger Inspections Asset Placement"

Breaker Inspections Underground Fault Placement/Location*
Hot Qil Testing Inventory of Assets/Switching Schedules

Note: All items are maintenance inspections unless notated with “L.” Those notated with “L” are location
testing inspections.
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Optical Ground Wire

Program Details
e Estimated Cost: $8.2M
e Expected Timeframe for Project Execution: Years 2017 - 2018

Customer Benefits
e Faster outage restoration, through real-time identification of equipment issues and outages
e Improved overall power quality and reliability
e Establish real-time, two-way communications with line equipment, thereby reducing the need to
dispatch skilled personnel and specialized equipment, thereby reducing related costs
¢ Enhanced capabilities for physical and cyber security of assets within the Vectren South system

This Program was validated by Vectren South, based on analysis of the Vectren South system,
knowledge of system strengths and weaknesses, assessment of utility best practices and understanding
of emerging utility technologies that can enhance system safety and reliability. Vectren South chose this
approach for programs for which risk model validation was not suited.

Program Description
Vectren South plans to expand its existing Optical Ground Wire (OPGW) network to provide a reliable
and secure communications backbone, supporting planned and future Smart Grid improvements.

Rationale

Vectren South currently uses a combination of leased land lines, radio and fiber optic (via OPGW) cable
systems for communicating between control centers and assets located throughout the Vectren South
service territory. Expansion of Vectren South’s OPGW network will reduce dependence on certain legacy
communication systems which cannot serve the expanding needs of today’s technology. OPGW
supports future programs, including substation physical security surveillance data and Advanced Metering
Infrastructure (AMI) data collection and transfer. OPGW provides a private network for secure
communications that improve protection from cyber threats. As Vectren South implements intelligent
assets at substations and throughout the electric grid, Vectren South’s need for a secure OPGW
communication system increases.

OPGW is a dual functioning cable, meaning it serves two purposes. It is designed to replace traditional
static wires on overhead transmission lines with the added benefit of containing optical fibers. OPGW
fibers are used for communication and carry protection and control signals between electrical substations
and provide asset condition and system status data to control centers for monitoring real-time system
parameters. OPGW provides superior communication system reliability compared to radio (traditional
microwave point-to-point) systems since fiber is not affected by weather or topography. In addition, the
speed of communication is significantly improved enabling greater levels of real-time system capabilities
and rapid response to system events, and data transfer capability (bandwidth) is also improved.

This program installs OPGW using existing transmission lines within existing right-of-ways, reducing the
expense of expanding the communication system. Projects have been identified based on the existing
OPGW implementation plan. The plan is based on creating multiple OPGW loops for redundancy and
reliability by using a systematic approach in closing in the holes of the loops and combining with rebuild
schedules of those transmission lines.
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Figure 1. The illustrations above show a cross section of the cable. An OPGW is primarily placed in
the secure topmost position of the transmission line where it “shields” the phase conductors from
lightning while providing a telecommunications path for internal as well as third party communications.
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PCB Transformer Replacements

Program Details
e Estimated Cost: $2.3M
e Expected Timeframe for Project Execution: Years 2017 - 2018

Customer Benefits
e Reduced safety hazards from PCBs for the general public and Vectren South personnel
e Reduced risk of environmental impacts from a transformer failure
¢ Risk management: Reduce risk of unplanned events and outages from failed transformers

This Program was validated by Vectren South, based on analysis of the Vectren South system,
knowledge of system strengths and weaknesses, assessment of utility best practices and understanding
of emerging utility technologies that can enhance system safety and reliability. Vectren South chose this
approach for programs for which risk model validation was not suited.

Program Description
Vectren South plans to replace approximately 310 transformers located near schools, parks and daycare
facilities that may contain polychlorinated biphenyls (PCBs).

Rationale

Manufacturing and use of PCB was banned by the Toxic Substances Control Act in the 1970s due to
known health and environmental risks. Until the ban, some manufacturers used PCBs in their transformer
oil and other materials. Vectren South has a number of operating transformers old enough to have PCBs
in their transformer oil. Although the EPA does not require utilities to proactively replace PCB
contaminated transformers, Vectren South prefers to replace these transformers.

Currently, Vectren South classifies any transformer with a manufacturing date of 1985 or earlier as a PCB
contaminated transformer until testing verifies otherwise. And, this program will replace those
transformers within Vectren South’s system located near schools, parks and daycare facilities.
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Figure 1. Examples of transformers manufactured before PCB ban
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Substation Arrester Replacements

Program Details
e Estimated Cost: $138.9K
e Expected Timeframe for Project Execution: Years 2017 - 2023

Customer Benefits
e Reduced risk of unplanned outages
e Increased protection against faults and lightning for certain Vectren South equipment
e Reduced risk of safety hazards to the general public and Vectren South personnel

This Program was validated by Vectren South, based on analysis of the Vectren South system,
knowledge of system strengths and weaknesses, assessment of utility best practices and understanding
of emerging utility technologies that can enhance system safety and reliability. Vectren South chose this
approach for programs for which risk model validation was not suited.

Program Description

Vectren South plans to replace substation arresters that are at or beyond their expected life to reduce the
risk of arrester failures and consequent damage to other substation facilities. These devices protect
electrical equipment in substations from over voltages caused by lightning strikes and other system
events.

Rationale

During its service, an arrester is exposed to repeated lightning strikes and other voltage surges, and, with
each exposure, its effectiveness decreases, in turn increasing its risk of failure. An arrester failure at a
substation can cause a system outage and depending on the arrester type, the failure can also result in
collateral damage to surrounding equipment. Many of the arresters targeted in this program have
porcelain housings. The catastrophic failure of a porcelain housed arrester can be especially damaging
to nearby equipment and pose a safety risk to maintenance personnel and the public.

This program replaces arresters at increased risk of failing due to time in service, thereby reducing the
risks of arrester failures, including reduction in risks of injuries to workers and the public and of damage to
other substation equipment.



Petitioner's Exhibit No. 2
Attachment LKW-2
Vectren South

- Page 24 of 53
% VECTREN

Live Smart
Appendix

‘,f,rfrfxrffqm’m :;

Figure 1. Example of a failed porcelain housed arrester

Figure 2. Example of aged porcelain arrester (left) and modern polymer arrester (right)
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Substation Battery System Replacements

Program Details
e Estimated Cost: $374.3K
o Expected Timeframe for Project Execution: Years 2017 - 2023

Customer Benefits
e Reduced risk of unplanned outages related to battery failures
e Reduced risk of unplanned/emergency battery repairs and replacements
e Reduced risk of environmental impacts due to battery-related transformer or breaker failure
¢ Enhanced compliance with battery maintenance and testing at the identified transmission
substations as required by NERC standards (PRC-005)

This Program was validated by the Black & Veatch Risk Model analysis.

Program Description

Vectren South plans to identify and replace substation battery systems (i.e. including the cells, wiring,
racks and chargers) using existing data to identify battery systems most likely to fail. In addition, Vectren
South plans to add battery and monitoring equipment to its supervisory control and data acquisition
(SCADA), so that Vectren South can monitor voltage and battery/charger condition remotely with early
detection of potential battery related issues.

Rationale

Battery systems provide an uninterruptable back up power supply to substation equipment. Protective
relaying equipment relies on this energy source to operate properly and protect equipment. At
substations with SCADA, batteries also provide the backup energy supply that allows Vectren South to
monitor and remotely operate equipment during a system disturbance. If a substation battery system
fails, protection schemes cannot be properly set, posing risks to employee safety and to substation
equipment.

Approximately 120 Vectren South substations have battery systems and each system has a 10-20 year
expected service life. The age of each asset and historic replacement per year were used to determine
the replacements within the Plan. Vectren South inspects its batteries, chargers, and racks every four
months. Using that existing data for prioritization, Vectren South will identify the battery systems most at
risk of failure and replace them.
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Substation Circuit Breaker Replacements

Program Details
e Estimated Cost: $41.9M
o Expected Timeframe for Project Execution: Year 2017 - 2023

Customer Benefits
e Reduced risk of unplanned outages resulting in improved reliability
e Reduced risk of environmental impacts due to breaker failure
e Reduces risk of safety hazards to the public and Vectren personnel

This program was validated by the Black & Veatch Risk Model analysis.

Program Description

Vectren South plans to replace outdated circuit breakers with standardized vacuum or gas technology
circuit breakers, depending on the use of the circuit breaker. Most of the assets identified for replacement
are aged oil circuit breakers and air circuit breakers.

Rationale

Vectren South’s system includes nearly 700 circuit breakers. Approximately 220 of these assets are oil
circuit breakers, more than half of which have been in service for 40 years or more. Another 65 circulit
breakers are air circuit breakers, many of which have been in service 45 years or more. Vectren South
will replace, on average, approximately 20 circuit breakers per year with standardized vacuum or gas
technology, depending on the application.

Circuit breakers function as primary protective devices for substation transformers and other substation
and transmission assets. A circuit breaker protects by quickly disconnecting equipment from a fault and
safely interrupting the associating high fault currents. By design, operating times are very fast - typically
between 50 and 100 milliseconds. The fast reaction time limits the time an asset is exposed to potentially
damaging fault current. Circuit breakers also function as switches for interrupting or rerouting electricity
under normal operating conditions. System operators rely heavily on circuit breakers to clear lines for
maintenance and manage system power flows.

Replacement of oil circuit breakers is a high priority to minimize risk of environmental and safety hazards
associated with the oil. Although catastrophic failures are rare, such events can result in shrapnel, fire
and a substantial oil discharge.
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Figure 1. Example of an aged 12kV oil breaker (left) and a new 12kV vacuum breaker (right)
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Figure 2. Example of new 69KV gas breaker (left) and aged 69kV oil breaker (right)
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Program Details
e Estimated Cost: $2.9M
e Expected Timeframe for Project Execution: Years 2019 - 2023

Customers Benefits
e Improved overall distribution grid power quality (i.e. potential reduction of theft) and reliability
¢ Reduced safety hazards to the general public and to Vectren South personnel
¢ Reduced dispatch of skilled personnel and specialized equipment for emergency/unplanned work
¢ Improved overall substation physical security and enhanced compliance

This Program was validated by Vectren South, based on analysis of the Vectren South system,
knowledge of system strengths and weaknesses, assessment of utility best practices and understanding
of emerging utility technologies that can enhance system safety and reliability. Vectren South chose this
approach for programs for which risk model validation was not suited.

Program Description
Vectren South plans to upgrade physical security at substations identified by Vectren South as critical to
its system.

Rationale

Vectren South developed a methodology to assess the risk level at each of its substations, incorporating
industry critical utility infrastructure guidelines, information and guidance from North American Electric
Reliability Corporation (NERC) related to recent events (e.g. attacks, vandalism and thefts at substations
in the US). Based on these analyses, Vectren South identified substations critical to the reliability of the
Vectren South electrical system. And, based on that determination, Vectren South proposed certain
upgrades to physical security at those substations. These proposed security upgrades align with current
industry standards for securing critical system infrastructure and include installation of enhanced fencing,
access control devices, video surveillance cameras and perimeter motion detection systems.
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Figure 1. Additional lighting added to structures
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Figure 2. Cameras to be added to monitor activity
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Substation Transformer Replacements

Program Details
e Estimated Cost: $68.5M
e Expected Timeframe for Project Execution: Years 2017 - 2023

Customer Benefits
e Reduced risk of unplanned outages and reliability
e Reduced risk of environmental impacts due to transformer failure
e Reduces risk of safety hazards to the public and Vectren South personnel

This Program was validated by the Black & Veatch Risk Model analysis.

Program Description
Vectren South plans to replace substation transformers at high risk of failure.

Rationale

The substation transformers or power transformers in this program change voltage levels between high
transmission voltages (69kV or 138kV) and lower distribution voltages (12kV or 4kV) and generally range
in size from 9.37MVA to 20MVA. Vectren South has approximately 200 substation transformers in its
system and many are well beyond their expected service life of 35 years.

The loss of a substation transformer can result in the interruption of power to several thousand customers
and restoration times can last for several hours. Vectren South works to minimize system impacts when
a transformer fails by using mobile substations, spare transformers and switching contingencies.
Although, these strategies will significantly shorten an outage, replacement is a more proactive approach
that helps eliminate outages.

This program will replace an average of 7 to 10 substation transformers per year. Transformers to be
replaced were identified using chronological age supplemented with Dissolved Gas Analysis (DGA).

DGA provides insights into the actual health of a transformer that are not possible examining age alone.
Assessing a transformer by age alone assumes a predictable decline in health over time regardless of
external factors. However, factors such as loading, exposure to fault currents, and other stimuli can result
in better or worse than expected health at a particular age. Using a combination of age and DGA allows
Vectren South to determine which transformers are at the greatest risk of failure.
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Figure 1. Example of an older substation transformer (left) and an example of a new substation
transformer (right)
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Supervisory Control and Data Acquisition Upgrades

Program Details
e Estimated Cost: $3.4M
e Expected Timeframe for Project Execution: Years 2017 — 2019, 2022

Customer Benefits
e Faster evaluation of outages and restoration of service, through improved circuit sectionalization
during storms
¢ Reduced risk of unplanned events from failed assets
¢ Real-time two way communications with line equipment to operate and acquire status and health
now and in preparation for enhanced distribution system automation and “smart technologies” as
those become available

This Program was validated by Vectren South, based on analysis of the Vectren South system,
knowledge of system strengths and weaknesses, assessment of utility best practices and understanding
of emerging utility technologies that can enhance system safety and reliability. Vectren South chose this
approach for programs for which risk model validation was not suited.

Program Description
Vectren South plans to update existing Supervisory Control and Data Acquisition (SCADA) and add new
SCADA capabilities where none exist.

Rationale

SCADA systems provide real-time system monitoring and control of assets at remote locations through a
protected communication network. Vectren South has installed SCADA at approximately 75% of its
substations that are delivering power to over 80% of its customers. The SCADA at these substations
provides asset monitoring and remote operating capabilities capable of significantly shortening outages
times. Unfortunately, a large portion of Vectren's existing SCADA equipment is no longer supported by
the manufacturers, so an upgrade is necessary. This program prioritizes (e.g. by manufacturer, locations
where assets are prone to failures, and locations where protection is inadequate in its current state)
Vectren South’s replacement of existing SCADA systems, and installs new SCADA to enhance grid
reliability and gain operational efficiencies.
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Figure 1. Example of SCADA monitoring screen in Distribution System Operations showing
instantaneous load readings and voltages for circuit breakers and substation transformer
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System Protection Relay Upgrades

Program Details
e Estimate Cost: $14.4M
e Expected Timeframe for Project Execution: Years 2017 - 2023

Customer Benefits
e Reduced customer interruption duration by sectionalizing the trouble area for operations to
service
e Improved system visibility and stability

This Program was validated by Vectren South, based on analysis of the Vectren South system,
knowledge of system strengths and weaknesses, assessment of utility best practices and understanding
of emerging utility technologies that can enhance system safety and reliability. Vectren South chose this
approach for programs for which risk model validation was not suited.

Program Description
Vectren South plans to upgrade its system relays and revise its protection schemes to improve reliability
for key customer groups and reduce the risk of unplanned outages.

Rationale

Vectren South has approximately 4,500 protective relaying and related control systems (systems that
monitor lines for short circuits) of which approximately 30-40% are beyond their useful life cycle. Of those
4,500 systems, approximately 1,100 have NERC compliance-related functions. And, of those 4,500
systems, approximately 25% are no longer supported by manufacturers (Figure 1), have a high failure
rate or have within them microprocessor devices with known software/hardware issues.

In addition to replacing these at risk assets, Vectren South plans to revise its protection schemes to
improve security and reliability, for example, isolating key customer groups (including hospitals, schools
and/or commercial and industrial facilities) from sustained outages. Vectren South also plans projects to
enhance current operational analysis (including time synchronization and oscillographic data) to minimize
outage duration, assist in calculation of fault location on transmission lines and sustain system reliability.
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Figure 1. This photo shows a relay system from 1939 that is still in service.
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Transmission Capacitor Replacements

Program Details
e Estimated Cost: $1.6M
e Expected Timeframe for Project Execution: Years 2019 - 2020

Customer Benefits
e Improved voltage regulation on the system which results in better power quality
e Reduced risk of unplanned power outages and improved system reliability
e Reduced system losses

This Program was validated by Vectren South, based on analysis of the Vectren South system,
knowledge of system strengths and weaknesses, assessment of utility best practices and understanding
of emerging utility technologies that can enhance system safety and reliability. Vectren South chose this
approach for programs for which risk model validation was not suited.

Program Description
Vectren South plans to replace identified transmission capacitor banks and related equipment at certain
substations.

Rationale

Transmission capacitors enable better control and equalize power flow across the system. Efficient
capacitor operations help conserve power by reducing line losses. Within Vectren South’s system,
transmission capacitor banks are typically installed at substations on the 69kV bus because a majority of
Vectren South’s load is served from 69kV. The capacitor banks are connected to the bus through a
circuit breaker with protective relaying to provide for protection of the capacitors and to allow the
switching of each bank in and out of service as needed for system load.

Vectren South plans to assess its transmission system to identify opportunities to enhance system
performance through the replacement of capacitor banks, associated breakers and relaying equipment.
The system assessment will use historical records, including, for example, the number of breaker
operations, the average load interrupted, age of equipment, physical appearance, maintenance
information and manufacturer information, to evaluate asset risk of failure. Assets with a high risk of
failure and/or consequence of failure will be replaced as part of this program.
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Figure 1. An added benefit of the new internally fused capacitor banks (right) verse the older externally
fused capacitor banks (left) are the reduced risk of outages due to birds nesting and other varmints
getting into the openings.
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Program Details
e Estimated Cost: $15.7M
o Expected Timeframe for Project Execution: Years 2019, 2021-2022

Customer Benefits
e Reduce risk of unplanned power outages
e Reduce the duration of unplanned power outages

This Program was validated by the Black & Veatch Risk Model analysis.

Program Description
Vectren South plans to increase the number of “transmission loops” to increase the reliability and
resilience of its electric system.

Rationale

While many of Vectren South’s transmission and distribution electric substations are connected to two or
more transmission lines, there are still several substations supported by a single transmission line.
Providing alternate sources of power in the event of an unexpected interruption on one of the
transmission lines can prevent an interruption. Substations with one transmission line source are
considered “radially-fed” and are more vulnerable to reliability issues. This program will reduce the
number of radial-fed substations within the Vectren South system by adding alternate transmission lines
(loops) to serve those substations.

Installing transmission line loops (i.e. multiple ways to serve a customer) provides greater flexibility and
more cost-effective maintenance of the electric transmission system. Substations with alternate feeds
can switch their source of power, enabling operators to take a line out of service for more efficient
troubleshooting and maintenance activities, with fewer impacts to customers and safer working conditions
for the employee.
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Figure 1. Example demonstrating radial feed transmission line to substation

If the tap or the main line fails, the substation will be deenergized and power will be
interrupted to all customers fed from the substation.

Substation

Figure 2. Example demonstrating looped transmission lines to substation

If one line fails, the substation will remain energized from the other line. Where possible,
lines are installed to follow different routes to increase redundancy of service.
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Transmission Line Rebuilds

Program Details
e Estimated Cost: $54.5M
e Expected Timeframe for Project Execution: Years 2017 - 2023

Customer Benefits
e Improved reliability and power quality
e Reduced risks of emergency repair or replacement (and unplanned losses of service) due to
deteriorated facilities through proactive rebuilds of identified lines

This Program was validated by the Black & Veatch Risk Model analysis.

Program Description
Vectren South plans to rebuild transmission lines to Vectren South’s current standard of construction.

Rationale

Nearly half of transmission lines across the Vectren South service territory have been in service for more
than 35 years, and those lines are subject to natural decay, animal damage and normal “wear and tear.”
Aging transmission lines are more susceptible to failure than new and upgraded lines. Rebuilds improve
line performance and extend line life, at less cost than building new lines. Transmission line rebuilds tend
to use existing easements and transmission structures (where feasible) and include improved conductor
capacity.

By identifying “at risk lines” based on line performance, maintenance histories and age, and by rebuilding
identified transmission lines to Vectren South’s current construction standards, Vectren South can
enhance line reliability, standardize its storage inventory (for maintenance and repairs). Vectren South
plans to coordinate these rebuilds with other system reliability and modernization programs for cost
efficiencies.
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Figure 2. Existing transmission structure with woodpecker damage and older style construction
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Underground Cable Replacements and Looping

Program Details
e Cost Estimate: $42.0M
e Expected Timeframe for Project Execution: Years 2017 - 2023

Customer Benefits
e Faster outage restoration
e Improved overall distribution grid power quality and reliability

This Program was validated by the Black & Veatch Risk Model analysis.

Program Description
Vectren South plans to replace deteriorating underground (UG) bare concentric neutral cable (Figure 1)
with jacketed primary conductor.

Rationale

Vectren South began installing underground bare concentric neutral cable in the late 1960s. The
expected life of this UG conductor is 20-to-30 years due to manufacturing technology at the time. This
vintage cable possesses an exposed concentric bare copper neutral that is in direct contact with the soil.
Over time, this results in corrosion and eventual failure. Because of the inability to visually assess the
condition of UG conductors, Vectren South has begun replacing these assets in areas that have
experienced multiple faults and have early installation dates. Vectren South has organized many UG
cable assets into UG analysis areas. These areas are based on existing subdivision boundaries and
other areas of collocated UG cables with similar installation dates. After identification, UG areas are
created and maintained in Vectren South’s Geographic Information System (GIS). Vectren South has
252 distribution circuits and of those, 130 have underground facilities contained in at least one of the 400
UG analysis areas.

Vectren South reviewed all the underground facilities within each of its 400 analysis areas and
determined the average installation date for that grouping. Projects were prepared to replace the
underground primary cable based on the earliest installation dates. Additional projects have been
identified within the analysis areas based on known faults.

While evaluating the fault and cable age data, Vectren South will also conduct a full engineering review of
the area to identify looping (alternate feed) opportunities. Looping of electric facilities greatly reduces
customer outage times by providing field personnel with an alternate source to re-energize customers and
isolate the faulted area until repairs can be made. This is particularly important with underground cables
because the most time-consuming part of a repair and restoration effort is locating the fault. In addition to
the long restoration times, the costs associated with locating and repairing underground cable exceed
those for overhead line repair.

The underground conductor replacement and looping program is designed to efficiently upgrade and
improve facilities that have a high risk or high consequence of failure. Vectren South replaces UG cables
with the latest UG cable technology that has an external covering protecting the copper concentric neutral
from corrosion.
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Figure 1. Pictures above show an example of an UG cable with a new bare concentric
neutral cable (left) and an example of corroded concentric neutral cable (right). Notice
that the corroded concentric neutral cable is missing most of its copper strands.
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Figure 2. Example of Vectren South’s GIS system showing a subdivision containing multiple UG
cable failures
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Underground Network Upgrades

Program Details
e Estimated Cost: $13.3M
e Expected Timeframe for Project Execution: Years 2017 - 2023

Customer Benefits
o Reduced risk of outages and increased system reliability
e Reduced risk of certain underground-related safety issues (included those related to manhole
covers) for the general public and Vectren South personnel

This Program was validated by the Black & Veatch Risk Model analysis.

Program Description
Vectren South plans to upgrade its downtown Evansville underground electric network to maintain safe
and reliable electric service.

Rationale

Vectren South's downtown Evansville underground electric network was installed in the late 1960s to
provide high reliability to the downtown area. It differs from the rest of Vectren South’s system by
providing parallel secondary feeds from 2 to 3 different distribution circuits. The redundancy of the
system and its unique protection scheme make the system very robust to cable faults and other
equipment failures. Because most of the equipment is below grade, failed equipment can be difficult to
replace or repair making proactive management vitally important to maintain reliability.

Vectren South upgrade plans include identification and replacement of transformers to add Remrack
systems for arc flash safety, vault manhole covers to be replaced with new, vented covers that release
pressure (keeping them in place during an underground fault), lead-covered primary cables and other
facilities on the downtown electric network, prioritized based on age, potential risks and condition.
Upgrades will enhance operations, provide Supervisory Control and Data Acquisition (SCADA)
capabilities and enhance public and employee safety.
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Figure 1. Although most network equipment is installed below grade, this example shows aged network
protector and transformer installed on an elevated platform.



Petitioner's Exhibit No. 2

Attachment LKW-2

Vectren South

- Page 49 of 53

% VECTREN

Live Smart

Underslung Replacements

Program Details
e Cost Estimate: $558.8K
e Expected Timeframe for Project Execution: Years 2017 - 2022

Customer Benefits
o Faster outage restoration and reliability
e Improved power quality for three phase customers during switching
e Enhanced safety for Vectren South personnel
¢ Increased operational flexibility

This Program was validated by Vectren South, based on analysis of the Vectren South system,
knowledge of system strengths and weaknesses, assessment of utility best practices and understanding
of emerging utility technologies that can enhance system safety and reliability. Vectren South chose this
approach for programs for which risk model validation was not suited.

Program Description
Vectren South plans to replace underslung switches in Vectren South’s distribution system with
standardized, three-phased Gang Operated Air Break (GOAB) switches.

Rationale

Vectren South has experienced a number of issues related to its use of underslung switches, including
age-related deterioration, arcing across the blade and corrosion. In addition, underslung switches are not
rated for opening under load, which restricts how they can be used. Replacement of underslung switches
with GOAB switches results in safer, more reliable, faster and more convenient switching.

Vectren South used existing Geographic Information System (GIS) data to identify and locate older three
phase underslung switches. The underslung replacement criteria were set based on the proximity to
other programs, such as Distribution Automation (DA) and 12kV circuit rebuilds. Additional switches were
then added based on circuit tie potential and grouped by circuit in order to optimize construction efforts.
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Figure 1. Example of three single underslung switches (left) and example of GOAB switch (right)

The single operating mechanism on the GOAB (red arrow on right) allows field crews to operate all three
switches simultaneously while standing on the ground.
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Figure 2. Example of closed underslung switch (left) and example of open underslung switch
(right). Since switches are not gang operated, they must be opened or closed one at a time.
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Wood Pole Replacements

Program Details
e Estimated Cost: $38.7M
e Expected Timeframe for Project Execution: Years 2017 - 2023

Customer Benefits
e Reduced risk of unplanned events from wood pole failures
o Reduced risk of pole-related safety hazards to the general public and Vectren South personnel
e Improved system reliability, particularly during weather events

This Program was validated by Vectren South, based on analysis of the Vectren South system,
knowledge of system strengths and weaknesses, assessment of utility best practices and understanding
of emerging utility technologies that can enhance system safety and reliability. Vectren South chose this
approach for programs for which risk model validation was not suited.

Program Description

Vectren South plans a wood pole treatment and replacement program that utilizes inspection data of
approximately 11,000 poles annually with the flexibility to address urgent and emergent situations as
those are identified.

Rationale

Wood pole inspection, treatment and replacements will improve the safety and reliability of Vectren
South's electrical system and strengthen it against storm damage. This program involves inspecting 10
percent of wood poles across the Vectren South system annually as part of a 10-year cycle.

Wood poles will be inspected and identified for replacement using RUS Bulletin 1730B-121 which is a
guideline for inspection and treatment of wood utility poles. Vectren South uses a contracting company
that specializes in pole inspections to determine which poles need to be replaced and to treat remaining
poles internally and externally to extend asset life and improve overall integrity.

As part of the process, poles that have structural issues will be identified (Figure 1) and those that can be
restored will be treated, both internally and externally, to extend pole life. Vectren South estimates
inspections will result in 6-9% replacement rate annually depending on age and condition of the poles.
These poles, and accompanying infrastructure, will then be replaced/ reinforced to meet National Electric
Safety Code (NESC) requirements and Vectren South construction standards.
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Figure 2. Pole with internal decay





