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Tampa Electric’s
2022-2031 Storm Protection Plan Summary

Tampa Electric’s 2022-2031 Storm Protection Plan describes the
company’s comprehensive approach to protect and strengthen 1its
electric utility infrastructure to withstand extreme weather
conditions as well as to reduce restoration costs and outage times
in a prudent, practical, and cost-effective manner. Protecting
and strengthening Tampa Electric’s transmission and distribution
electric utility infrastructure against extreme weather conditions
can effectively reduce restoration costs and outage times to

customers and improve overall service reliability for customers.

Tampa Electric’s 2022-2031 Storm Protection Plan will be its
second ten-year protection plan filed in response to Rule 25-
6.030, Storm Protection Plan. That Rule, which became effective
on February 18, 2020, requires utilities to file storm protection
plans. Tampa Electric has developed this Plan to comply with the
Rule. The majority of this Plan continues the company’s first
Commission approved Storm Protection Plan with the existing eight
Storm Protection Programs. Due to the Commission’s vote on
October 4, 2022, the company has removed the Transmission Access
Enhancement Program starting in 2023. The company has modified
some of the Storm Protection Programs slightly to take advantage
of lessons learned that were gained through the initial
development and implementation of the original Storm Protection
Plan Programs that was filed on April 10, 2020. This Storm
Protection Plan contains a description of the company’s Storm
Protection Programs, the specific supporting Projects to these
Programs and required detail as prescribed by Rule 25-6.030. This
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Plan also incorporates the continuation of those legacy Storm
Hardening Plan Initiatives that have been in place since 2006 and
wood pole inspections.
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1_Tampa Electric’s Service Area:

Tampa Electric’s Service Area covers approximately 2,000 square
miles in West Central Florida, including all of Hillsborough
County and parts of Polk, Pasco and Pinellas Counties as shown in
the Tfigure below. The company’s service area is divided into
seven “service areas” for operational and administrative purposes.
Tampa Electric provides service to 824,322 retail electric
customers as of January 1, 2022.

7 ~ES2.. SERVICE AREA

AN EMERA DOMPANY

Tampa Electric’s transmission system consists of more than 1,200
circuit miles of overhead facilities, including 24,689
transmission poles and structures. The company’s transmission
system also includes approximately nine circuit miles of
underground Tfacilities. The company’s distribution system
consists of approximately 6,235 circuit miles of overhead
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facilities and 422,500 poles. The company currently has
approximately 5,903 circuit miles of underground distribution
facilities. The company currently has 216 substations. Tampa
Electric also has approximately 317,370 authorized joint user

attachments on the company’s transmission and distribution poles.

The company’s service area map below shows how the system is
divided into the seven ‘“service areas” for operational and
administrative purposes. In addition, the customer counts of
customers served in the seven “Service Areas” as of December 31,
2021, are as follows:

Customer Count

Central Service Area “CSA” 215,086
Dade City Area “DCA” 15,873
Eastern Service Area “ESA” 131,248
Plant City Area “PCA” 64,369
South Hillsborough Area “SHA” 101,875
Western Service Area ““WSA” 214,077
Winter Haven Area “WHA” 81,794

A, T ECO

TAMPA ELECTRIC
AN EMERA COMPANY

[] western
[ ] central

% ::"}‘1_“ | Service Areas
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Tampa Electric developed the proposed 2022-2031 Storm Protection
Plan and its supporting Programs and initiatives by examining the
entire company’s service area TfTor the most cost-effective
enhancement opportunities. Tampa Electric did not exclude any
area of the company’s existing transmission and distribution
facilities fTor consideration for enhancement due to feasibility,

reasonableness, or practicality concerns.

2. References:

The following resources are referenced in this Plan:
a) 2017 National Electrical Safety Code
b) National Hurricane Center Database
c) Florida State Building Code
d) Hillsborough County Wind Maps
e) Tampa Electric’s prior Storm Implementation Plans
) Tampa Electric’s Distribution Engineering Technical Manual
g) Tampa Electric’s Standard Electrical Service Requirements
h) Tampa Electric’s General Rules and Specifications-Overhead
i) Tampa Electric’s General Rules and Specifications-Underground
J) Tampa Electric’s Approved Materials Catalog
k) Hillsborough County Flood Hazard Maps

3. Storm Protection Plan Overview
Tampa Electric’s Storm Protection Plan (*Plan” or *“SPP”) continues
to set out a systematic and comprehensive approach to storm
protection focused on those Programs and Projects that provide the
highest level of reliability and resiliency benefits for the
lowest relative cost. The company believes that these continued
activities will achieve the Florida Legislature’s goals of

“reducing restoration costs and outage times associated with
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extreme weather events and enhancing reliability” in a cost-

efficient manner.

In 2006 and 2007, the Florida Public Service Commission (“FPSC” or
“Commission™) 1issued two orders related to storm hardening and
enacted Rule 25-6.0342, Florida Administrative Code (“F.A.C.7"),
which requires utilities to prepare and submit a “Storm Hardening
Plan” every three years. Through these actions, the Commission
directed utilities to complete specific hardening activities, such
as equipment inspections, post-storm data collection, and
vegetation management cycles. In the years since, Tampa Electric
Company has consistently performed these required activities and

delivered significant storm resiliency benefits to customers.

In 2019, the Florida Legislature enacted a new law requiring
utilities to prepare a “transmission and distribution storm
protection plan.” &8 366.96(3), Fla. Stat. The statute requires
utilities to develop a “transmission and distribution storm
protection plan” setting out a ‘“systematic approach” to reducing
outage times and restoration costs associated with extreme weather
and enhancing reliability. 8§ 366.96(3), Fla. Stat. The Florida
Legislature clearly intended that utilities should examine all
options for achieving those goals, even those that go beyond the
Commission’s existing list of required Storm Hardening Plan

activities.

In response to the new requirement to develop a comprehensive SPP,
Tampa Electric evaluated its existing Storm Hardening Plan
activities and searched for potential additions and iImprovements.
The company began by consulting 1its internal subject-matter
experts to identify major causes of storm-related outages and
major barriers to restoration following storms. The company then
engaged three outside consultants to help i1t evaluate potential
solutions and to assist with estimation of costs and benefits for

those solutions which were included in Tampa Electric’s 2020-2029
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Storm Protection Plan.

In this Storm Protection Plan, Tampa Electric engaged 1898 & Co.
to reperform Project prioritization and benefits calculations for
several of the company”’s proposed Storm Protection Programs,
including:

e Distribution Lateral Undergrounding

e Transmission Asset Upgrades

e Substation Extreme Weather Hardening

e Distribution Overhead Feeder Hardening

e Transmission Access Enhancements

Tampa Electric and 1898 & Co. continued to use a resilience-based
planning approach to identify hardening Projects and prioritize
investment in the transmission and distribution (“T&D”) system
using 1898 & Co’s Storm Resilience Model. The Storm Resilience
Model consistently models the benefits of all potential hardening
Projects for an accurate comparison across the system. The
resilience-based planning approach calculates the benefits of
storm hardening Projects from a customer perspective. This
approach consistently calculates the resilience benefit at the
asset, Project, and Program level. The results of the Storm
Resilience Model are:
1. Decrease in the Storm Restoration Costs
2. Decrease in the customers impacted and the duration of the
overall outage, calculated as Customer Minutes of
Interruption (“CMI’")

The Storm Resilience Model employs a data-driven decision-making
methodology wutilizing robust and sophisticated algorithms to
calculate the resilience benefits. A detailed overview of the
Storm Resilience Model used to calculate the Project benefit and
prioritize Projects 1is included in Tampa Electric’s Storm
Protection Plan Resilience Benefits Report in Appendix “F.
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The storms database includes the future “universe’ of potential
storm events to impact the company’s service area. The Major
Storm Events Database contains 13 unique storm types with a range
of probabilities and iImpacts to create a total database of 99
different unique storm scenarios. Each storm scenario was modeled
within the Storm Impact Model to identify which parts of the
system are most likely to fail given each type of storm. The
Likelihood of Failure (“LOF”) was based on the vegetation density
around each conductor asset, the age and condition of the asset
base, and the wind zone in which the asset is located. The Storm
Impact Model also estimated the restoration costs and CMI for each
of the Projects. Finally, the Storm Impact Model calculated the
benefit iIn decreased restoration costs and CMI if that Project is
hardened per the company’s hardening standards. The CMI benefit
was monetized using the DOE’s Interruption Cost Estimator (“ICE”)
for Project prioritization purposes.

The benefits of storm hardening Projects are highly dependent on
the frequency, intensity, and Ilocation of future major storm
events over the next 50 years. Each storm type (i.e., Category 1
from the Gulf) has a range of potential probabilities and
consequences. For this reason, the Storm Resilience Model
employed stochastic modeling, or Monte Carlo Simulation, to
randomly trigger the types of storm events to iImpact Tampa
Electric’s service area over the next 50 years. The probability
of each storm scenario was multiplied by the benefits calculated
for each Project from the Storm Impact Model to provide a
resilience weighted benefit for each Project in dollars. Feeder
Automation Hardening Projects were evaluated based on historical
outages and the expected decrease in historical outages if
automation had been in place.

The Budget Optimization and Project Scheduling model prioritized
the Projects based on the highest resilience benefit cost ratio.

10
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The model prioritized each Project based on the sum of the
restoration cost benefit and monetized CMI benefit divided by the
Project cost. This was done for the range of potential benefit
values to create the resilience benefit cost ratio. The model
also 1incorporated Tampa Electric’s technical and operational
(Transmission outages) iIn scheduling the Projects.

This resilience-based prioritization facilitates the
identification of the hardening Projects that provide the most
benefit. Prioritizing and optimizing iInvestments in the system
helps provide confidence that the overall investment Ilevel is
appropriate and that customers receive the largest return on

investment.

The modeling tool continues to allow the company to understand the
Storm Protection Programs and the benefits that could be expected.
In addition, as in the last Storm Protection Plan justification,
Tampa Electric personnel factored the Ilegacy Program Storm
Hardening Plan Initiatives into these evaluations. Also, real-
world considerations were included that examined practical
realities of multi-year implementation, such as growing and
sustaining an external workforce, scheduled outages, coordination
of efforts and the ability to execute timely. Together, these
aspects were used alongside the modeling tool to develop the final
set of Programs, Program funding and ultimately individual Project
selection. A complete copy of Tampa Electric’s Storm Protection
Plan Resilience Benefits Report is included as Appendix “F”.

Finally, the company used the analyses provided by 1898 & Co. as a
basis for establishing the spending levels iIn the proposed 2022-
2031 Storm Protection Plan. This information was used in
conjunction with technical and operational constraints to renew
the selection of Storm Protection Programs, Program funding levels
and Project selection and prioritization. The company’s 2022-2031

SPP will continue to Tfully meet the goals, objectives and
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requirements of the Florida Legislature and the Commission.

Experience with Major Storm Events

Tampa Electric has significant experience preparing for,
responding to, performing restoration, and assisting other
utilities iIn recovery from major storm events. The company’s
response to major storms that have impacted Tampa Electric’s
service area and the mutual assistance trips to assist other
utilities have given Tampa Electric’s restoration crews
opportunities to gain valuable restoration knowledge and
experience in restoring service after a major storm event. This
knowledge includes the importance of conducting a damage
assessment immediately after the storm has passed and providing
customers with an accurate Estimated Time of Restoration (“ETR™).
In addition to this experience, Hurricanes Matthew (2016), Hermine
(2016), Harvey (2017), Irma (2017), Maria (2017) and Michael
(2018) further exposed how vulnerable coastal regions are to the
significant damaging effects of storm surge and the significant
effort required to restore a system that has been impacted by
coastal fTlooding. These experiences and industry best practices
were discussed, analyzed and used to improve Tampa Electric’s

storm response plan.
Table 1 below provides the details of named storms affecting Tampa

Electric’s service area since 1960. The data is from the National
Hurricane Center database.
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Table 1: Named Storms Affecting

Tampa Electric Service Area since 1960
Year Storm Name Size ! Wind Speed 2
1960 Donna Cat 3 115
1995 Erin TS 57
2004 Charley Cat 2 86
2004 Francis Cat 1 63
2004 Jeanne Cat 1 63
2005 Dennis TS 43
2005 Wilma TS 44
2006 Alberto TS 45
2007 Barry TS 31
2012 Debby TS 53
2012 Isaac TS 36
2013 Andrea TS 47
2015 Erika TS <39
2016 Colin TS <39
2016 Hermine Cat 1 37
2016 Matthew TS 20
2017 Emily TS <39
2017 Irma Cat 1 90
2018 Alberto TS 29
2019 Nestor TS 26
2021 Elsa TS 43

Note 1: Maximum category when the storm passed through the Tampa

Electric service area.

Note 2: Maximum sustained surface wind speed measured in miles per

hour (““mph) when the storm passed through the Tampa Electric

service area.
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5. Construction Standards, Policies, Practices and Procedures

Tampa Electric’s existing construction standards, policies,
practices and procedures were developed over time to promote the
ability of the company to provide safe and reliable electric
service at reasonable rates. The company has included these
standards, policies, practices and procedures in each of the
three-year Storm Hardening Plans filed with and approved by the
FPSC and is including these in this Plan document as important
background and context for the Program elements of 1its Storm
Protection Plan. The company will continue to evaluate and
enhance its standards, policies, practices and procedures to

incorporate new storm hardening and resiliency techniques.

5.1 National Electrical Safety Code Compliance
Tampa Electric’s construction standards and policies meet or

exceed all minimum National Electric Safety Code (““NESC”) Rule
requirements.
5.2 Wind Loading Standards

NESC Rule 250, which addresses pole loading requirements in the
United States, is divided iInto three loading districts; Heavy,
Medium and Light (see Figure 2 below). Tampa Electric’s service
area 1is 1iIn the Light loading district, which assumes no 1ice
buildup and a wind pressure rating of nine pounds per square foot.
The nine-pound wind corresponds to wind speeds of approximately 60
mph. The Light loading district wind speed corresponds to a wind
pressure of more than twice that in the Heavy or Medium districts
due to the strong (non-linear) dependence of the wind force on
wind speed (i.e., the wind pressure is proportional to the square
of the wind speed). Another part of the NESC Rule 250 requires
safety loading factors to be applied to the calculated wind forces
to provide a conservative margin of safety when selecting
appropriate pole sizes. A safety loading factor of 2.06:1 is
applied to Grade C construction and 3.85:1 is applied to Grade B
construction. The effective wind speed of Grade B new
construction is approximately 116 mph. According to the NESC,
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Grade B wind loading criteria must be applied when constructing
facilities less than 60 feet in height when crossing railroads,
bridges and highways.

Figure 2: NESC General loading map of United States with respect
to loading of overhead lines.

5.2.1 Extreme Wind Loading Criteria
The NESC also specifies an extreme wind pole loading criterion for

all facilities constructed that are 60 feet in height or greater.
The NESC provides a wind loading map that indicates the wind speed
criteria for each area of the country. These same criteria and
regional boundaries, developed by the American Society of Civil
Engineers (“ASCE”), are wused by the state of Florida and
Hillsborough County for building code requirements. Tampa
Electric’s service territory is divided into two wind regions (see
Figure 3 below). The western half is In the 120-mph zone and the
eastern half is in the 110-mph zone.
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Figure 3: ASCE 74-10 Eastern Gulf of Mexico and Southeastern U.S.

Hurricane Coastline

BTG MO U SR O Feee ) Wiriag wnunem

Notes:

1. Values are nominal design 3-second gust wind
speeds in miles per hour (mfs) at IR (10 m)
above ground for Exposure C categery.

2. Linvar interpolation between wind contours |s

1. Isiands and coastal areas outside the last
contowur shall use the last wind speed contour
of the coastal area.

4. Mountainous. terain, gorges. ocean
promontories, and tpecial wind regions shall
be sxamined for unusual wind conditions.

5.3 Distribution
This section of the Plan builds upon the design philosophy

discussed above and provides an overview of the design criteria,
construction standards and practices applicable to all new
distribution Tfacilities. This section also presents a broad
discussion of the distribution materials and structure types the

company uses.

Tampa Electric has developed and maintains a Distribution
Engineering Technical Manual (“DETM) which provides corporate and
field personnel the policies, procedures and technical data
related to the design of distribution facilities owned and
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operated by the company. Information contained iIn this manual
along with the Standard Electrical Service Requirements (“SERS”),
General Rules and Specification — Overhead (““GR&S-OH”), General
Rules and Specification — Underground (*“GR&S-UG’) and the Approved
Material Catalog (“AMC”) provide guidelines for designing,
constructing and maintaining Tampa Electric’s distribution system.

5.3.1 Design Philosophy
The basis of Tampa Electric’s construction standards, policies,

practices and procedures has been the NESC Grade B-Light since the
1980°s. All new overhead main feeder lines will be constructed to
meet the NESC Extreme Wind loading criteria for our area. All new
lateral lines will be constructed underground if doing so will
reduce storm restoration costs and outage times. From this
foundation, it supports the company’s philosophy of providing
safe, reliable and cost-effective service to its customers.

5.3.2 Overhead System

5.3.2.1 Voltage
Tampa Electric’s primary distribution system operates at a uniform

13.2 Kkilovolts (“kV”) at three-phase. Secondary voltage is
provided in conjunction with the primary distribution system.

5.3.2.2 Clearances
Primary voltage conductors are in the power space on the pole that

is the upper most portion of the pole as defined by the NESC.
Secondary and service conductors along with the neutral are
located approximately six feet lower than the primary conductors.
Joint use attachers are iIn the communication space on the pole
which is at a minimum 40 inches below the neutral cable or Tampa

Electric’s communication cable.

5.3.2.4 Pole Loading
The company’s design and construction standard for all new

construction, major planned work, expansions, rebuilds and
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relocations on the overhead distribution system will follow the
NESC construction Grade B criteria with the NESC Extreme Wind
loading criteria applied to all Feeder main lines. As described
above, the safety fTactors considered iIn the NESC construction
Grade B criteria provide for a system that is 87 percent stronger
than the NESC construction Grade C criteria which results In a
more robust design. The company’s experience has shown that this
design provides safe, reliable and cost-effective service. This
standard exceeds the minimum requirement of the NESC, which
requires distribution poles to be designed to construction Grade
C. While the NESC requirements related to extreme wind conditions
apply to only structures over 60 feet in height and rarely apply
to distribution structures, they will be used as a new design and
construction standard for all new feeder construction and priority
feeder hardening.

5.3.2.5 Materials
There are several types of poles that are used for distribution
structures. Tampa Electric’s distribution system uses wood,
concrete, steel, ductile iron, and fiberglass poles. The standard
for all new distribution construction is Chromated Copper Arsenate
(““CCA”) treated wood poles as these CCA poles meet the strength
requirements for most of the company’s distribution [line
construction, have excellent life expectancy iIn Tampa Electric’s
service area (30+ years), are readily available, and cost

effective.

The company’s standard conductor for circuit feeders is 336 kcmil
Aluminum Conductor, Steel Reinforced (*“ACSR”) with a 2/0 All
Aluminum Alloy Conductor (“AAAC”) neutral. Conductor sizes used
for distribution laterals (overhead takeoffs from feeders) may
either be #2, 2/0 or 4/0 AAAC with some older existing facilities
containing #6 copper conductor.

18
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5.3.2.6 Construction Types
Proper configuration selection is important for safety,

maintenance and economics. The company typically maintains the
existing line configuration for multi-phase line extensions.
Customer requests for alternative distribution pole and
construction types will be considered and if agreed upon, the
customer(s) requesting would incur the incremental expense from

standard service.

Triangular line configuration using Ffiberglass brackets is the
preferred construction standard. It is the most economical to
install and is particularly suited to situations involving
restrictive Rights-of-Way (“ROW”), easements and clearances.
Because of its narrow profile, it is also preferred for locations
with numerous trees. Other construction types that may be used
include vertical, modified vertical and wood, or fiberglass cross

arms.

5.3.2.7 Pole Loading Compliance
Tampa Electric uses ‘“PoleForeman,

a pole loading software program
to assure that Tampa Electric is Tollowing all NESC loading
requirements and company construction standards. The program uses
the company’s construction standards with templates to model each
pole and assist company distribution design technicians and
distribution design engineers. The technician or engineer inputs
the appropriate template, conductor, pole size and class, which
the program uses to determine all loads on the pole. The program
applies the loads to the structure and calculates the resulting

stresses as a percent utilization of the pole.

5.3.3 Underground Facilities

5.3.3.1 Standard Design
Tampa Electric’s standard underground distribution system consists

of normally looped circuits operating at 13.2kV three-phase or
7.6kV single-phase primary voltages. The standard cable is 15kV
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strand-filled jJacketed tree-retardant cross-linked polyethylene
insulated aluminum cable with a copper concentric neutral. Tampa
Electric’s standard 1is to place all underground distribution
cables in a conduit system buried at depths of 24 to 36 inches
from the ground surface to the top of the conduit.

5.3.3.2 Network Service
Tampa Electric has several types of underground services with

associated facilities. One is standard underground service that
is used in residential subdivisions and commercial areas, which
are described above. Another is network service, which provides a

higher level of reliability and operating flexibility.

Tampa Electric employs two types of network service. The first
type is an integrated secondary grid network that serves the high-
density load area in downtown Tampa. The second type is spot
network systems that also serves certain high-density loads in the

downtown Tampa network area.

The network systems provide redundant circuit feeds from a two-
transformer substation and thus are designed to maintain service
during a first contingency outage. The network systems are also
designed to resist water intrusion and the equipment is in vaults,
some of which are below-grade. However, the customer-owned
electrical panels are not necessarily waterproof and will likely
be severely impacted by saltwater intrusion. This will possibly
delay power restoration to network customers iIn the event of a

major storm with storm surge into the network areas.

5.3.4 Construction Standards in Coastal Areas
Tampa Electric’s service area 1is partially bounded by Tampa Bay
and has approximately 60 square miles of land in the Flood Zone 1
designated area as defined in Hillsborough County’s Hazard Flood
Maps and approximately 2.5 square miles of land in the Oldsmar

area iIn the Flood Zone 1 designated area as defined in Pinellas

20



TAMPA ELECTRIC COMPANY
DOCKET NO. 20220048-El
PAGE 21 OF 74

FILED: 04/11/2022
MODIFIED: 11/11/2022

County’s Hazard Flood Maps. There is increased risk of storm
surge, Tlooding and saltwater contamination along these coastal
areas. Since 2008, the company’s standard is that new underground
distribution facilities (padmounted transformers, switchgear and
load break cabinets) shall be of stainless steel or aluminum
construction and bolted to a concrete pad. Upgrading the material
from mild steel to stainless steel or aluminum makes it more
durable and typically extends equipment life after saltwater
contamination. While using stainless steel or aluminum has
significant benefits to storm hardening, the equipment is not
waterproof and may require cleaning prior to re-energizing after a
flooding event. In addition, Tampa Electric has begun using
submersible switchgear Tfor customers in Jlocations prone to
flooding or where the switchgear can be subjected to harsh
conditions. Since 2004, all primary switchgear has been specified
using 100 percent stainless steel enclosures, and since 2008 all
padmounted transformers have been specified using 100 percent
stainless steel enclosures to reduce the corrosive effects from
salt spray, effluent irrigation spray and to help harden the
equipment against the corrosive effects of a saltwater storm
surge.

In 2015, Tampa Electric began using submersible padmount
switchgear to harden the underground system in certain
applications. This switchgear is designed to withstand intrusion
from water, including salt-water, while remaining in
service. This gear will be specifically used for those critical
customers in areas where storm surge 1is expected to have a
significant impact or those low-lying areas where the environment

has caused non-submersible switchgear to fail.

5.3.5Location of Facilities
Tampa Electric’s policy as stated in the DETM is to ensure that

the route for new lines is located within the Public ROW or an
electric utility easement. New residential lines shall be front
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lot construction and truck accessible. Commercial lines may be
rear lot construction, but they must be truck accessible. This
approach Tfacilitates efficient access during installation and
maintenance of the facilities. Prior to 1970 when this policy was
instituted, some distribution facilities were constructed in rear
lot easements. Communities or homeowner associations occasionally
make 1dnquiries regarding the relocation of overhead TfTacilities
from rear lot locations to the front of customer’s properties.
Tampa Electric evaluates each iInquiry on a case-by-case basis for
feasibility, practicality and cost-effectiveness.

5.3.6Critical Infrastructure
Tampa Electric, 1in conjunction with local government emergency

management, has identified the company’s critical facilities and
associated circuits feeding loads which are deemed necessary for
business continuity and continuity of government. As such,
critical community facilities are identified based on being most
critical to the overall health of the community, including public
health, safety or the national or global economy. Such facilities
include hospitals, emergency shelters, master pumping stations,
wastewater plants, major communications facilities, flood control
structures, electric and gas utilities, EOC, as well as main
police and fire stations, and others. The circuits serving these
facilities have the highest restoration priority level. Tampa
Electric has hardened several circuits which feed some of the most
critical customers on the company’s system to extreme wind
criteria.

5.4 Transmission
This section of the Plan provides an overview of design

considerations and references when performing a transmission
structure analysis for new and existing facilities. This section
is a broad discussion of transmission structure types, foundation
design and design criteria.
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5.4.1Design Criteria
There are two types of methodologies used to analyze pole

strength. Tampa Electric uses the ultimate strength analysis for
all wood and non-wood structures. However, it is acceptable and

often recommended to use the working stress method for wood poles.

Tampa Electric designs and specifies all transmission facilities
in accordance with the latest version of the NESC. All designs
address NESC extreme wind and Grade B construction at a minimum.
The extreme wind loads are applied to all attachments on the

transmission structure regardless of attachment height.

Tampa Electric’s service area is largely within the 100 mph to 120
mph extreme wind contours referenced in the NESC. For design
consistency, the 120-mph wind standard is applied on all 69kV
structures throughout the service area. In addition, a 133-mph
wind standard 1is applied to all 138kV and 230kV structures
throughout Tampa Electric’s service area. The 133-mph wind
standard exceeds the NESC requirements for extreme wind loading.
This standard was adopted when Tampa Electric commissioned the
first 230kV line in the company’s service area. Tampa Electric
continues to support the 133-mph wind standard as the best
practice for 138kV and 230kV line construction.

Since the inception of the NESC extreme wind standard, it has been
applied to Tampa Electric transmission facilities. Tampa Electric
historically has applied the 133-mph wind standard to 230kV
facilities and iIn some cases an even higher wind speed has been
applied when the company determined that the circuit would be very
difficult to restore. An example of this higher wind standard is
when the company replaced the transmission structures crossing the
Alafia River. For these structures, a 150-mph wind standard was
used.
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5.4_.2 Transmission Structures

5.4.2.1 Voltage levels
Tampa Electric’s transmission system consists of circuits

operating at 230kV, 138kV and 69kV. These circuits consist of a
minimum of three phase conductors and (usually) a static wire
(ground). Additional facilities may exist or be incorporated in
the design of a transmission structure, including additional
transmission conductors, optical ground wire, communication
conductors, distribution conductors and an assortment of wire

attachments by joint users.

5.4.2.2 Material types
Tampa Electric’s transmission system consists of wood, concrete,

aluminum, steel and composite supporting structures. Since 1991,
Tampa Electric has used a standard that all new construction, line
relocations and maintenance replacements will use pre-stressed
spun concrete, steel or composite pole structures. Past practices
included wood pole, aluminum and lattice steel structure design.
Pre-stressed spun concrete, tubular steel and composite poles are
now the preferred structure material types Tampa Electric installs

when replacing or upgrading structures.

5.4.2.3 Configuration Types
Tampa Electric uses multiple transmission structure configurations.

Pre-stressed spun concrete poles and tubular steel poles are used in
single or multiple pole configurations. The advent of pre-stressed
spun concrete and tubular steel poles has permitted a more cost-
effective, lower maintenance and higher strength option.

The configurations will vary widely when considering the many
variables associated with transmission facilities. Some of these

variables are:
e Number of circuits
e Conductor size

e Structure strength
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e Span length

e Soil conditions

e ROW width

e Potential permitting requirements

e Utilization of adjacent land

e Environmental impacts

e Electric and magnetic field criteria
e Aesthetics

e Economics and cost—effectiveness

e Community input

Single pre-stressed spun concrete or tubular steel structure
configurations have proven to be the most economical and
maintainable choice given the work environment and constraints
encountered while engineering and constructing transmission
facilities. Prior to pre-stressed spun concrete and tubular steel
technology, typical structure configurations commonly consisted of
single wood pole or multiple wood pole structures, lattice

aluminum H-frames and lattice steel towers.

5.4 .3 Foundations
Direct embedment is the preferred foundation type used for pre-

stressed spun concrete, tubular steel or composite structures. A
direct embedded fToundation typically has a specified depth and
diameter. The direct embedded foundation also requires a segment
of the superstructure to be embedded below ground, acting as part
of the Tfoundation, along with natural soil, crushed rock or
concrete backfill.

When a structure location requires it, Tampa Electric uses an
industry accepted program for foundation design. Soil borings are
collected, or standard penetration tests are conducted to compile
the appropriate soil data for foundation analysis.
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5.5 Substation
Tampa Electric has developed and maintains a Substation

Engineering Technical Manual (“SETM”) which provides the company’s
personnel with the policies, procedures and technical date to the
design of substation facilities owned and operated by the company.
Information contained in the SETM along with the Standard
Electrical Service Requirements (“SESR”), GR&S-OH, GR&S-UG and
AMC, provide guidelines for designing, constructing and

maintaining Tampa Electric’s substation facilities.

Tampa Electric designs, constructs and maintains transmission and
distribution substations and switchyards ranging from 13.2kV to
230kV. This includes performing siting studies, physical design,
grading and drainage, fToundation design, layout and design of
control buildings, structure design and analysis, protection and
control systems, and preparation of complete specifications for
material, equipment and construction. The company currently has
216 substations.

5.5.1 Design Philosophy

5.5.1.1 Wind Strength Requirements
Tampa Electric designs the company’s substations in accordance

with the latest approved version of the NESC. Currently, all
distribution substation structures are designed to withstand a
wind load of 120 mph. AIl current design standards for 230kV
generation facilities and 230kV transmission stations call for
terminal line structures to withstand 133 mph wind loading along
with the line tension of the transmission circult.

The design standards summarized above meet the NESC loading
criteria for extreme wind, Grade B construction. As previously
stated, Tampa Electric’s service area is within the 100 mph to 120

mph extreme wind contours referenced in the NESC.
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5.5.1.2 Equipment Elevations
The company carefully evaluates equipment elevations when building

on existing sites or when selecting future sites in the Flood Zone
1 designated area. Information on past flooding in localized
areas and potential future storm surge levels are evaluated. Most
equipment is built on steel supports and is above expected flood
levels. Some equipment such as transformers can be submerged up
to the point of attached cabinets and controls. Therefore, the
major Tocus 1is on the elevation and water resistance of the
control cabinets and related equipment. The sites and/or
equipment are elevated based on the overall site permitting that
must be done with the governmental and environmental agencies
while taking into consideration the surrounding area.

5.5.1.3 Protection
Animal protection covers are installed on all new 13kV bushings,

lightning arrestors, switches and leads. This helps prevent
outages caused by animals and will also reduce damage from debris
that may get inside the substation during a major storm event.
Tampa Electric uses circuit switchers instead of fuses or ground
switches on new and upgraded transformer installations. This
design will clear a fault Tfaster which minimizes damage and
greatly reduces restoration time.

5.5.1.4 Flood Zones
The company carefully evaluates flood zones when building on

existing sites or when selecting future sites. The company will
continue to review existing sites in the Flood Zone 1 designated

area. The major focus will be on the elevation and water
resistance of control cabinets and related equipment. Prudent
modifications will be made. Consideration will be given to

whether there will be load to be served in the area of the
substation immediately after a storm and if any load can be served

from adjacent substations that are outside the flooded area.
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5.5.1.5 Other
When transformers are added to an existing substation or a

transftormer is upgraded, if needed, existing fences are removed,
and new fences are installed to meet or exceed current NESC wind
and height standards. At the same time, animal protection covers
are installed on all 13kV bushings, lightning arrestors, switches
and leads. This helps prevent damage from debris that gets inside
the substation.

5.5.2 Construction Standards
Tampa Electric uses galvanized tubular steel structures in new

distribution substations. The tallest structure is approximately
24 feet above grade, with most of the structures and equipment
being below 17 feet. Distribution feeder circuits are designed to
exit the substation via underground cables installed inside six-

inch conduit.

In 230kV substations and 69kV switching stations, control
buildings are used to house protection relays, communication
equipment, Remote Terminal Unit (“RTU”) monitoring equipment and
substation battery systems. Previous construction methods used
concrete block construction with poured concrete columns and
concrete roof panels, which are designed to withstand winds of 120
mph without any damage to the building or the equipment housed
inside. Control buildings currently being installed are
prefabricated metal buildings designed for 150 mph wind loading.
Tampa Electric installs eight-foot tall perimeter chain [link
fences designed to 120 mph or walls designed to 125 mph. This
provides additional protection from wind-blown debris. Tampa
Electric has determined that this TfTencing standard 1i1s most

effective in blocking debris and exceeds county codes.

5.6 Deployment Strategy
Tampa Electric’s 2022-2031 Storm Protection Plan’s deployment

strategy will reduce storm restoration costs and customer outage
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duration following major storm events and enhance system
reliability through the continuation of several core components of
the company’s Storm Hardening Plans. The deployment strategy
includes the continuation of the existing Storm Protection Plan
Programs and the legacy Storm Hardening Plan Initiatives.

Storm Protection Plan Programs
Tampa Electric’s proposed 2022-2031 SPP 1is designed with the

primary objective of enhancing the resiliency and reliability of
its transmission and distribution systems during extreme weather
events. Over the next ten years, Tampa Electric will build upon
the success of its initial Storm Protection Plan to materially
improve resiliency through targeted investments in seven Storm
Protection Plan programs: (1)Distribution Lateral Undergrounding;
(2)Vegetation Management; (3)Transmission Asset Upgrades;
(4)Substation Extreme Weather Hardening; (5)Distribution Overhead
Feeder Hardening; (6)Infrastructure Inspections; and (7)Legacy
Storm Hardening Initiatives. These programs will minimize the
impact of severe weather by hardening Tampa Electric’s
infrastructure. These Programs are described in this section and
will continue to collectively achieve the goals, objectives and
requirements of the Florida Legislature and the Commission.

Distribution Lateral Undergrounding
Tampa Electric’s Distribution Lateral Undergrounding Program aims

to continue to strategically underground existing overhead lateral
primary, lateral secondary and service lines. The expected
benefits from this Program are:
e Reducing the number and severity of customer outages
during extreme weather events;
e Reducing the amount of system damage during extreme
weather;
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e Reducing the material and manpower resources needed to
respond to extreme weather events;

e Reducing the number of customer complaints from the
reduction in outages during extreme weather events; and

e Reducing restoration costs following extreme weather
events.

In addition to the many benefits that should be realized from
distribution lateral undergrounding during extreme weather events,
it will also provide additional blue-sky benefits such as:
e Reducing the number of momentary and prolonged unplanned
outages;
e Reducing the number of customer complaints from outages;

and

e Improving customer reliability and power quality.

Tampa Electric’s Distribution System is currently comprised of the
following Key Metrics:

e Total Circuit Miles: 12,138

e Total Overhead Miles: 6,235 (51 percent)
e Total Underground Miles: 5,903 (49 percent)
e Total Overhead Lateral Miles: 4,441

e Total Overhead Feeder Miles: 1,794

e Total Underground Lateral Miles: 5,240

e Total Underground Feeder Miles: 662

e Customers served off Laterals: 94 percent
e (Customers served off Feeders: 6 percent

Tampa Electric and i1ts customers have been fortunate because the
company’s service area has incurred only one direct hit from a
large, strong, named storm in the last 15 years (Hurricane lrma in
2017). The table below reflects Tampa Electric’s distribution
system “OH versus UG” outage comparison across “day-to-day”, Major

Event Days, and Hurricane lrma.
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Tampa Electric"s Distribution System
Overhead versus Underground
Outage Comparison (in Percent)

Distribution Day-to-Day Major Event Day Irma

System Outages Outages Repair/Replace
Overhead 53 81 89 99.60
Underground 47 19 11 0.40

These metrics show that the underground system proves to be much
stronger and more resilient during extreme weather events. The
Distribution Lateral Undergrounding Program is projected to
receive the largest share of the SPP funding over the next ten
years. This SPP Program is also expected to provide similar
reliability improvements and restoration benefits (time and costs)
during normal day-to-day operations and summer thunderstorm

events.

As previously discussed, Tampa Electric used the 1898 & Co.
modeling tool to assist in the prioritization of individual
Projects and to set the overall Program funding levels for the
Distribution Lateral Undergrounding Program. Initial model runs
provided the optimal 10-year SPP spending levels and demonstrated
that this Program®s undergrounding Projects provided high net
benefits to customers in the form of reduced restoration costs and
CMI . Tampa Electric relied on the model output to confirm
appropriate Tunding levels in alignment with the Distribution
Lateral Undergrounding Program for the duration of the 2022-2031
SPP. The individual Projects, the prioritization of these
Projects and the annual Program funding levels are supported by
the model. One significant lessons learned that was changed for
this proposed SPP was the way laterals were grouped for
prioritization. In the company’s original SPP, laterals line
segments were prioritized between protection devices. While this
prioritized all of the company’s lateral line segments iIn a very

disciplined manner, this method was identified as a lessons
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learned that it would better from a strategic, construction,
operational, cost and customer satisfaction basis to prioritize
laterals based upon the entire lateral downstream of the feeder.
Laterals were then selected based on their ease of execution
(i.e., fewer joint use attachers, fewer rear lot spans, and no
major road or railroad crossings) balanced against their customer
benefits. The table of identified detailed Projects is included
in Appendix “A”.

For the SPP years 2025 to 2031, the modeling tool grouped laterals
by Feeder Circuit and prioritized them annually based on their net

benefit to customers.

The table below shows the Distribution Lateral Undergrounding
Program”s Projects by year and projected costs for the first three
years of the 2022-2031 SPP:

Tampa Electric”s
Distribution Lateral
Undergrounding Program Projects
by Year and Projected Costs (in millions)

Projects Costs
2022 646 $105.8
2023 399 $104.7
2024 436 $105.2

The  full detail of the supporting Distribution Lateral
Undergrounding individual Projects as required by Rule 25-
6.030(3)(2)1-5 is included as Appendix “A”.

Vegetation Management
Tampa Electric"s Vegetation Management Program (“VMP”) combines a

continuation of its existing filed and approved distribution and
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transmission VMP activities with three additional strategic VM

initiatives that were added in the company’s initial SPP.

6.2.1 Vegetation Management Activities
Tampa Electric currently trims the company’s distribution system

on a Tour-year cycle. This approach was approved by the
Commission in Docket No. 20120038-El, Order No. PSC 12-0303-PAA-
ElI, issued June 12, 2012. The four-year cycle is flexible enough
to allow the company to change circuit prioritization utilizing
the company®s reliability-based methodology. Since 2007, Tampa
Electric has partnered with a third-party consultant and used
their proprietary vegetation management software application. The
software analyzes multi-year circuit performance data, trim
cycles, and corrective and restoration costs to generate a
priority list for circuit trimming for the four-year distribution
trimming cycle. The software optimizes circuit selection in terms
of both reliability and cost-effectiveness.

The company also adheres to a comprehensive vegetation management
strategy for its transmission system. The company operates four
categories of transmission lines 230kV, 138kV, 69kV, and 34kV. For
the circuits with voltages above 200kV, the company complies with
Federal Energy Regulatory Commission (“FERC”) standard FAC-003-4.
This standard imposes performance-based, risk-based, and
competency-based requirements for vegetation management on these
circuits. The company iImposes a two-year vegetation management
cycle for 138kV circuits, and a three-year cycle for 69kV and 34kV
circuits. The company’s vegetation management strategy for its
transmission system includes the maintenance of the transmission
ROWs.

6.2.2 Supplemental VMP Initiatives
In addition to continuing its existing VMP plans, Tampa Electric

partnered with Accenture during development of the company’s
initial SPP to analyze various VMP strategies to further enhance
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the transmission and distribution facilities while reducing outage
times and restoration costs due to extreme weather conditions.
Accenture updated its existing vegetation management software to
include the most recent outage, cost, and trim data, and to add
functionality to estimate the value derived from activities that
address only part of a circuit at a time. Tampa Electric and
Accenture then analyzed and compared full and partial circuit
vegetation management activities based on their expected cost and
benefit during extreme weather events, as well as overall service
reliability. Based on this original analysis conducted less than
two years ago, Tampa Electric is proposing to continue the two
additional distribution VM initiatives and one additional
transmission VM initiative. The purpose of these additional VM
initiatives is to enhance the company”’s current cycles,
specifically for the purpose of system storm hardening. These
additional VM initiatives are:

Initiative 1: Supplemental Distribution Circuit VM

Initiative 2: Mid-Cycle Distribution VM

Initiative 3: 69 kV VM Reclamation

6.2.2.1 Initiative 1: Supplemental Distribution Circuit VM
Tampa Electric and Accenture evaluated the costs and benefits of

enhancing the current four-year distribution VM cycle by trimming
additional miles each year to reduce the proximity between
vegetation and electrical facilities. The team determined the
cost of supplemental trimming would be justified by significant
benefits including: (1) decreases in storm restoration costs; (2)
decreases in corrective maintenance costs and day-to-day outage
restoration costs; (3) improvements in day-to-day reliability; and
(4) a reduction in the cost of the baseline 4-year trim cycle.
Accenture analyzed multiple annual mileage increment scenarios.
The analysis showed that each incremental increase iIn trimming
will yield the above-described benefits, but these benefits
eventually hit a point of diminishing returns. Accenture
ultimately recommended 700 miles of supplemental VM would provide
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the greatest benefits for the estimated cost.

Circuit prioritization and selection will be centered around storm

resiliency and mitigating outage risk on those circuits most

susceptible to storm damage.- Accenture’s VM software will
generate annual circuit trim lists by emphasizing storm
resiliency. The Supplemental Circuit VM initiative schedule by

Tampa Electric’s Service Area and year for the affected miles and

customers is detailed below:
Supplemental Vegetation Management Project Schedule by Service Area
2022 2023 2024
Service Area Miles Customers Miles Customers Miles Customers
Central 113.5 20,418 127.1 19,538 202.0 26,880
Dade City 127.6 5,578 44 .9 681 100.4 4,627
Eastern 72.9 8,794 149.8 18,918 97.9 9,524
Plant City 202.2 8,347 31.1 3,579 174.0 5,645
South Hillsborough 20.2 3,236 138.9 28,399 16.4 2,874
Western 112.4 20,376 155.8 27,165 88.2 10,391
Winter Haven 43.2 5,784 53.2 7,950 24.8 1,276
Total 692 72,533 700.8 106,230 703.7 61,217
The total Supplemental Circuit VM initiative costs are detailed

below for the 2022-2031 SPP:

Supplemental Vegetation
Management Project Costs
(in thousands)

2022 $6,100
2023 $7,100
2024 $4,800
2025 $5,300
2026 $6,500
2027 $5,900
2028 $5,900
2029 $5,900
2030 $6,200
2031 $6,500
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6.2.2.2 Initiative 2: Mid-Cycle Distribution VM
Tampa Electric’s experience with existing VM activities is that

some trees cannot be effectively maintained within the four-year
distribution VM cycle because of their rapid growth rate. For
instance, the company estimates that up to twenty-five percent of
trees grow sufficiently quickly to merit additional trimming prior
to the next scheduled cycle trim. Additionally, some trees
develop into a threat to distribution facilities due to an evident
defect or hazard trees. The current four-year cycle has limited
tree removal potential. Fall-in trees were determined to be a

major damage factor in recent storms.

The Mid-Cycle VM initiative 1s inspection-based and designed to
identify and selectively mitigate these trees. Tampa Electric and
Accenture’s analysis showed that this initiative will lead to
reductions in both extreme weather outages and restoration costs
as well as day-to-day outage costs. For the first three years of
the Storm Protection Plan, the company will inspect feeders that
have not been trimmed in the last two years and then prescribe
additional VM work based on the inspection findings. After the
first three years, the company plans to expand the initiative to
include laterals. The Mid-Cycle VM initiative schedule by Tampa
Electric’s Service Area and year for the affected miles and

customers is detailed below:
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Mid-Cycle Vegetation Management Project Schedule by Service Area
2022 2023 2024

Service Area Miles Customers Miles Customers Miles Customers
Central 36.0 9,488 176.8 25,321 138.1 18,058
Dade City 5.1 904 0.0 0 0.0 0
Eastern 34.5 12,007 115.3 16,234 129.3 15,835
Plant City 12.0 7,191 231.0 12,380 174.9 6,627
South Hillsborough 23.0 13,900 82.1 3,925 108.6 3,446
Western 53.3 19,073 171.2 27,479 156.8 22,301
Winter Haven 32.1 14,565 241.5 7,779 293.0 10,032
Total 196.0 77,128 1,017.9 93,118 1,000.7 76,299

The total Mid-Cycle VM Project costs are detailed below for the
2022-2031 SPP:

Mid-Cycle Vegetation
Management Project Costs
(in thousands)

2022 $3,500
2023 $4,000
2024 $5,600
2025 $6,000
2026 $5,700
2027 $6,200
2028 $7,300
2029 $6,300
2030 $6,600
2031 $6,900

6.2.2.3 Initiative 3: 69kV VM Reclamation
The 69kV Reclamation Project is designed to “reclaim” specific

areas of the company’s 69kV system that are particularly
problematic due to vegetative conditions. These areas are
difficult and expensive to maintain and frequently contain hazard
trees. While the company’s robust trim cycles are effective
against vegetation to conductor encroachments on 90 percent of the

69KV circuits, the remaining portion are in areas that are either

37



TAMPA ELECTRIC COMPANY
DOCKET NO. 20220048-El
PAGE 38 OF 74

FILED: 04/11/2022
MODIFIED: 11/11/2022

low-lying or restricted by vegetation overgrowth. The focus of
this Project is to clear the vegetation undergrowth and remove the
hazard trees. The company plans to clear the vegetation within
the boundaries of the easement or property but outside of the
current 15-foot vegetation-to-conductor clearance specification.
The extent of trimming will be driven by the rights set forth in
the company’s property deeds and easements, so the company plans
to research existing easements and deeds and survey where
necessary. Affected customers and property owners will be kept
abreast of work occurring in their area.

An additional benefit to the Project is improved access. One of
the VM lessons learned from recent storm recovery efforts is that
unobstructed access to transmission Tacilities is critical to
minimizing restoration times. Clearing these vegetation-
obstructed areas will reduce outage potential, allow for faster
restoration times, and Jlower restoration costs due to the
following:

e Improving vegetation to conductor clearances will reduce
blow-in outages;

e Removing hazard trees will reduce fall-in outages;

e Removing vegetation overgrowth will allow the ground to
dry faster, promoting deeper tree roots and iImproving
accessibility, reducing the need for access matting;

e Qutage locations can be identified much easier, up to 200
percent faster;

e Damage assessment can be completed more accurately;

e Safer work sites reduce the number of personnel and

equipment needed to restore; and

e Normal 1line and vegetation inspection and maintenance
costs will be reduced by the improved clearances and
unobstructed access.

The time to restore transmission outages is dependent on several
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factors, such as voltage, switching, design, and other facility
impacts, but the key factor to restoration 1is accessibility.
Outages that occur in areas obstructed by vegetation, on average,
take up to 75 percent longer to restore. Tampa Electric has
identified areas along the 69kV system where these vegetative
conflicts and obstructions exist and mapped them to determine
Project scope, cost, and schedule. The Project scope and cost
detail for the 69kV Vegetation Reclamation Initiative is listed
below.

Project ScopeLen o Total Project Costs
Circuits | Customers . 9 (in thousands)
(miles)
170 84,000 83.2 $2,185

.3 Estimated Costs — VMP
Tampa Electric and Accenture estimated that, in total,

approximately 270 VM contract trimmers and six contract forestry
inspectors were needed for all distribution VM initiatives once
the new iInitiatives are scaled up to their future steady state.
The 69kV Reclamation initiative will require approximately 40 VM

total contract trimmers to complete.

Transmission Asset Upgrades
The Transmission Asset Upgrades Program 1is a systematic and

proactive replacement Program of all Tampa Electric’s remaining
transmission wood poles with non-wood material. The company
intends to complete this conversion from wood transmission poles to
non-wood material poles during the timeframe of this initial ten-
year SPP. Tampa Electric has approximately 26,000 transmission
poles and structures with approximately 1,350 circuit miles of
transmission Tfacilities. Of these transmission structures,
approximately 15.8 percent are supported with wood poles.
Historically, the company’s transmission hardening Program focused

on replacing existing wood transmission poles with non-wood
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material upon a Tfailed inspection. During replacement, the
company would also upgrade existing hardware and insulators. From
2007 through 2021, the company hardened 9,789 wood transmission
structures with non-wood material as a part of the Storm Hardening
Plan and first two years of the company’s initial SPP. The
company will continue to use the ongoing multiple transmission
inspection methods to prioritize the replacement of existing wood
transmission poles that fail inspection. Tampa Electric will also
prioritize the systematic and proactive replacement of all other
remaining wood transmission poles.

In the early 1990s, Tampa Electric made the decision to begin
building all new transmission circuits with non-wood structures.
Replacing all existing transmission wood poles with non-wood
material gives Tampa Electric the opportunity to bring aging
structures up to current, and more robust, wind loading standards
than required at the time of installation. The Transmission Asset
Upgrades Program will reduce restoration cost and outage times as
a result of the anticipated reduction in the quantity of poles
requiring replacement from an extreme weather event. OFf the ten
transmission poles replaced due to Hurricane Irma in 2017, nine
were wood poles with no previously identified deficiencies that
would warrant the pole to be replaced under the existing

transmission hardening Program.

Tampa Electric used the 1898 & Co.’s resilience-based modeling to
develop the initial prioritization of Projects. This 1initial
prioritization is based upon the transmission circuit’s historical
performance relative to criticality of the transmission line,
reducing customer outage times and restoration costs, age of the
transmission wood pole population on a given circuit, and its
historical day-to-day performance. In order to account for
technical and operational constraints like access and the long
lead time for permits, the list was reviewed by Tampa Electric

personnel for feasibility.
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Once this review was complete a revised prioritization that
incorporated access challenges, 1long Qlead time fTor permit
requirements and scheduling constraints was developed. The revised
prioritization is reflected in this ten-year SPP with Projects
that are most feasible to implement accelerated into the Tfirst
three years of the SPP. The remainder of the SPP years were
scheduled by 1898 & Co.’s resilience-based model beginning in year
2023 through 2029 to allow for scheduling, permitting and access
issues to be addressed.

The table below shows the Transmission Asset Upgrades Program’s
Projects by year and projected costs for the first three years of
the 2022-2031 SPP:

The Tull detail of the supporting Transmission Asset Upgrades
Projects as required by Rule 25-6.030(3)(2)1-5 is included as
Appendix “B”.

Tampa Electric®s
Transmission Asset Upgrades
Program
Projects by Year and Projected Costs
(in millions)

Projects Costs
2022 37 $17.0
2023 26 $18.0
2024 10 $18.1

Substation Extreme Weather Hardening
Tampa Electric’s Substation Extreme Weather Hardening Program is

designed to harden existing substations to minimize outages,
reduce restoration times and enhance emergency response during
extreme weather events. Hardening Projects within this Program

could involve the installation of extreme weather protection
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barriers; installation of flood or storm surge prevention
barriers; additions, modifications or relocation of substation
equipment; modification to the designs of the company’s
substations; or other approaches identified to protect against
extreme weather damage in or around the company’s substations.

Tampa Electric engaged 1898 & Co. to perform preliminary analysis
and prioritization of the company’s 216 substations. The SLOSH
model, described in the 1898 & Co. report included as Appendix
“F”, identified 59 of these 216 substations with some level of
flooding risk and the height of a wall needed to mitigate that
risk. The 59 substations were evaluated and prioritized in the
model using only the single solution of building a flood wall
around the perimeter of each substation. Tampa Electric began
this Program as planned, in early 2021, by engaging an additional
third-party consultant that specializes in substation engineering
and asset management to further identify and evaluate other
potential hardening solutions beyond the single solution that was

modeled.

This study was designed to examine the potential for flooding for
each substation, flood mitigation options, and provide an
engineering recommendation for station flood protection or
mitigation, if applicable. The study was estimated to cost
$250,000 and was expected to provide the following deliverables:
e High level cost estimates for the installation of a flood
wall or other hardening solutions;
e Mitigation approaches and a scorecard based on prioritization
of the hardening strategies intended to increase reliability;

and

e An updated and refined prioritization list.

The study was expected to include the 11 identified substations in
the company’s initial SPP and would also include any other
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substations that Tampa Electric subject matter experts would
determine to have potential vulnerability to extreme weather. The
company narrowed this list of substations to be studied further to
24 based on their location by being near or at the coast of Tampa
Bay. These substations are in low-elevation areas and are a mix
of both transmission and distribution stations. The greatest risk
to these substations would be from the impact of water intrusion
due to storm surge into the substation control houses and
equipment.

In 2021, the company solicited an engineering firm to perform the
substation extreme weather hardening study on these 24 substations
selected. The substation hardening study was conducted iIn three
phases (discovery, evaluation, and recommendation). A scorecard
was developed for all 24 substations and special attention was
paid to substations where outages could impact the grid stability
or reliability of service. Out of the 24 substations evaluated,
nine (9) substations were recommended for extreme weather

hardening with the first proposed projects to start in 2023.

The table below shows the Substation Extreme Weather Hardening
Program”®s Projects by year and projected costs for the first three
years of the 2022-2031 SPP:

Tampa Electric”s
Substation Extreme Weather
Hardening Program
Projects by Year and Projected Costs
(in millions)

Projects Costs
2022 0 $0.0
2023 1 $0.7
2024 1 $4.3
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6.5 Distribution Overhead Feeder Hardening
Tampa Electric’s Distribution Overhead Feeder Hardening Program

will strengthen the company’s distribution system to withstand
increased wind-loading and harsh environmental conditions
associated with extreme weather events. This Program will provide
the ability to reconfigure the electrical system to minimize the
number of customers experiencing prolonged outages that may occur
as a result of un-forecasted system conditions and unplanned
circuit outages. The Distribution Overhead Feeder Hardening
Program will focus on increasing the resiliency and sectionalizing
capabilities of the distribution electrical system to better
withstand extreme weather and minimize outages, outage durations
and affected customer counts through two primary enhancements:
Distribution Feeder Strengthening and Distribution Feeder

Sectionalizing and Automation.

6.5.1 Distribution Feeder Strengthening
These enhancements will 1incorporate changes to the Company’s

distribution design standards to focus on the physical strength of
Tampa Electric’s distribution infrastructure. The company plans to
harden selected feeders to meet NESC construction Grade B criteria
with the Rule 250C (Extreme Wind) loading and strength criteria
applied. This will involve the evaluation of the feeder,
including a thorough review of the poles, conductor and equipment
to determine the upgrades necessary to ensure the feeder meets new

hardened design and construction standards.

6.5.2 Distribution Feeder Sectionalizing and Automation
These enhancements involve increasing the installation of

automation equipment, reclosers, trip savers and other supporting
sectionalizing infrastructure on existing distribution circuits.
These devices provide many benefits that will 1improve the
performance of the overall distribution system during extreme

weather events such as:

e Allowing for the automatic transfer of load to neighboring
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feeders in the event of unplanned outages that can occur
during both normal and extreme weather events;

e Allowing for the network to be re-configured automatically
to minimize the number of customers experiencing prolonged
outages during both normal and extreme weather events; and

e Reducing restoration time by isolating only those parts of
the electrical system that contain faults that require
assessment, investigation, follow-up and repair.

Upgraded conductor size will support the increased loading that
could occur from such activity and provide additional ability to
reconfigure the distribution system. Upgraded additional
transformer capacity at strategic substations will ensure maximum

load restoration capacity.

Combined, these design and standards changes will iIncrease the
overall resiliency of the company’s feeder distribution system to
withstand all ranges of extreme weather events.

Tampa Electric has approximately 800 distribution circuits, which
were prioritized based on their reliability performance and
priority customer count to identify the target circuits for 2022.
Reliability performance was considered for both extreme weather
and blue-sky days with a higher weighting factor assigned to
circuit reliability under extreme weather conditions. Prioritized
circuits are evaluated individually to identify improvements on
each circuit that would result in increased sectionalizing of the
system with the following measures:
e Target a 200-500 maximum customer range on each segment;

e Limit segment distance to two to three miles; and

e Limit serving between two to three MW of load on each

segment.

The remainder of the SPP years (2023-2031) were prioritized by the
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model .

Tampa Electric is also proposing to add three applications to the
Overhead Feeder Hardening Program that will add the ability to
leverage the data coming from the company’s advanced metering
infrastructure system (“AMI”’) to prevent outages during extreme
weather events, reduce the Ilength of outages during extreme
weather events, and reduce the amount spent on extreme weather
restoration. The three applications include:
Locational Awareness: determines the electrical connectivity
above the meter within the distribution grid and provides the
ability to accurately assess the connectivity of the system,
from the meter to the transformer, transformer to the feeder,
and the phase connectivity which will increase the
opportunity for quicker restoration during extreme weather
events.
Vegetation Contact Detection: identifies feeder sections
that have repeated vegetation contact, iIndicating that
vegetation management should be prioritized to those areas to
minimize customer interruptions and the likelihood of damage
caused by vegetation during extreme weather events.
Storm Mode: 1is a mechanism for maximizing outage and
restoration reporting performance during widescale outages by
minimizing and prioritizing outage and restoration messages.
Storm mode provides faster and more accurate indication of
feeder and feeder section energization state during widescale
outages.

The table below shows the Distribution Overhead Feeder Hardening

Program”s Projects by year and projected costs for the first three
years of the 2022-2031 SPP:
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Tampa Electric"s
Distribution Overhead Feeder Hardening
Program Projects by Year and Projected

Costs (in millions)

Projects Costs
2022 36 $33.4
2023 31 $30.7
2024 23 $30.7

The Tull detail of the supporting Distribution Overhead Feeder
Hardening individual Projects as required by Rule 25-6.030(3)(2)1-
5 is included as Appendix “D”.

Infrastructure Inspections
Tampa Electric’s Infrastructure Inspection Program continues the

comprehensive inspection Program which includes: Wood Pole
Inspections, Transmission Structure Inspections, and the Joint Use
Pole Attachment Audit.

The company originally developed the wooden pole inspection
initiative to comply with Order No. PSC-06-0144-PAA-EIl, which
requires each investor-owned electric utility to implement an
inspection Program for its wooden transmission and distribution
poles on an eight-year cycle based on the requirements of the
NESC. The company developed the transmission structure inspection
and joint-use attachment audit initiatives to comply with
Commission Order No. PSC-06-0351-PAA-EI.

Tampa Electric has not historically attempted to quantify the
benefits of these inspection activities because they were required
by Commission Order. In those Orders, the Commission found that
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these activities offered significant storm resiliency benefits.
For instance, the Commission found that wood pole inspections and
corrective maintenance “can reduce the impact of hurricanes and
tropical storms upon utilities’ transmission and distribution
systems.” Order No. PSC-06-0144-PAA-EI. The Commission also
found that wood pole iInspections reduce restoration times because,
in the named storms in Florida in 2004 and 2005, “the number of
failed poles resulting from a storm [were] correlated with the
number of days required to restore service to customers.” Order
No. PSC-06-0144-PAA-EI. The Commission later found that a
transmission structure inspection program would offer similar
benefits. Order No. PSC-06-0351-PAA-EI. The Commission also found
that a joint use attachment audit would provide storm resiliency
benefits because “[u]tility poles that are overloaded or
approaching overloading are subject to TfTailure 1In extreme
weather.” Order No. PSC-06-0351-PAA-EI. Tampa Electric believes
that iInfrastructure inspection activities still offer these

benefits.

Tampa Electric also believes that the costs of these activities
are outweighed by their benefits. In Order No. PSC-06-0144-PAA-
ElI, the Commission analyzed the potential costs of a mandatory
wooden pole inspection program and concluded: “The cost of
conducting these inspections, while not insignificant, must be
compared to the storm restoration costs incurred iIn 2004 and
2005.” Order No. PSC-06-0144-PAA-EI. Tampa Electric agrees with
this assessment and concludes that the costs of these continued
infrastructure inspections are outweighed by the associated
reduction in restoration costs and outage times identified by the

Commission.

6.6.1 Wood Pole Inspections
Tampa Electric’s Wood Pole Inspection Initiative is part of a

comprehensive program initiated by the FPSC for Florida investor-
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owned electric utilities to harden the electric system against

severe weather.

This inspection program complies with Order No. PSC-06-0144-PAA-
El, 1issued February 27, 2006 1in Docket No. 060078-ElI which
requires each investor-owned electric utility to implement an
inspection program of its wooden transmission and distribution
poles on an eight-year cycle based on the requirements of the
NESC. This program provides a systematic identification of poles
that require repair, reinforcement or replacement to meet strength
requirements of the NESC.

The wood pole inspections will be conducted on a substation
circuit basis with a goal of inspecting the entire wood pole
population every eight years. An average of 36,000 wooden
distribution poles will be inspected annually with each pole
receiving a visual inspection, a sound & bore procedure and a
groundline/excavation inspection (except for chromated copper

arsenate “CCA” poles less than 16 years of age.)

Tampa Electric estimates that this initiative will cost
approximately $1,040,000 annually over the ten-year horizon of
this SPP.

Tampa Electric’s wood pole inspection strategy takes a balanced
approach and has produced excellent results in a cost-effective
manner. The future inspections coupled with the company’s pole
replacement activities will ultimately harden Tampa Electric’s
distribution system.

6.6.2 Transmission Inspections
Tampa Electric will continue to conduct the multi-pronged

inspection approach the company has historically applied to the
system which has led to the transmission system having a history
of strong reliability performance. This approach includes the
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eight-year above ground structure inspection cycle, eight-year
ground line wood inspection cycle, annual ground patrol, annual
aerial infrared patrol, annual substation inspection cycle and the
pre-climb inspection requirement. Tampa Electric will continue
these inspections and will also continue the company”s ongoing
efforts to monitor and evaluate the appropriateness of 1its
transmission structure inspection program to ensure that any cost-
effective storm hardening or reliability opportunities found are
taken advantage of.

Tampa Electric estimates the annual cost of this initiative is
approximately $430,000 over the ten-year Plan horizon. Tampa
Electric believes this continued cost is justified because the
Commission previously found that a robust transmission inspection

program was necessary.

.2.1 Groundline Inspections
Tampa Electric conducts groundline inspections in compliance with

the Commission’s order requiring groundline inspection of wooden
transmission structures. A groundline inspection includes
excavation, sounding and boring wood poles. Excavation requires
removing earth at the base of the pole around the entire
circumference to a minimum depth of 18 inches below groundline.
All poles passing the excavation inspection will then be sounded
with a hammer. |If sounding provides evidence of possible interior
voids or rot, at least one boring shall be made where the void is
indicated. If rot or voids are detected, enough boring shall be
made so that the extent can be determined. Poles set in concrete,
or otherwise inaccessible below groundline, shall be bored at
least twice at groundline at a 45-degree downward direction. All
bored holes shall be plugged with treated dowels. Groundline
inspections are performed on an eight-year cycle. Each year
approximately 12.5 percent of all wooden transmission structures
are scheduled for inspection. For 2022 through 2024, the company
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plans to perform approximately 1,500 groundline inspections over

the three-year period.

.2.2 Ground Patrol
The ground patrol 1is a visual inspection Tfor deficiencies

including poles, insulators, switches, conductors, static wire and
grounding provisions, Cross arms, guying, hardware and
encroachment. The ground patrol will include identification of
vegetation encroachment as well as all circuit deficiencies. All
transmission circuits are patrolled by ground at least once each

year.

.2.3 Aerial Infrared Patrol
The aerial infrared patrol 1is planned annually on the entire

transmission system. It is performed by helicopter with a
contractor specializing in thermographic power Qline inspections
and a company employee serving as havigator and observer. This
inspection identifies areas of concern that are not readily
identifiable by normal visual methods as well as splices and other
connections that are heating abnormally and may result in
premature failure of the component. This 1nspection also
identifies obvious system deficiencies such as broken cross arms
and visibly damaged poles. Since many of these structures are on
limited access ROW, this aerial inspection provides a frequent
review of the entire transmission system and helps identify

potential reliability issues in a timely manner.

.2.4 Above Ground Inspections
Above ground inspections are performed on transmission structures

on an eight-year cycle; therefore, each year approximately 12.5
percent or one-eighth of transmission structures are inspected.
This inspection will be performed by either an internal team
member or contractor specializing in above ground power pole
inspections and may be performed by climbers, bucket truck,
helicopter or Unmanned Aerial Systems (“UAS” or Drones). The
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above ground inspection is a comprehensive inspection that
includes assessment of poles, insulators, switches, conductors,
static wire, grounding provisions, cross arms, guying, hardware
and encroachment issues. This program provides a detailed review
of the above ground condition of the pole and the associated
hardware on the structure. Due to advances in technology, the
capabilities of UAS has allowed the company to complete the Above
Ground Inspections in conjunction with the Ground Patrol utilizing
the UAS for an aerial view of the structures identified for the
comprehensive inspection.

For 2022 through 2024, annual above ground inspections are planned
on approximately 10,500 structures. This is in line with the
company’s petition that changed the above ground inspection cycle
from a six-year cycle to an eight-year cycle which was approved in
Docket 20140122-El, Order No. PSC-14-0684-PAA-El and confirmed by
Consummating Order No. PSC-15-0017-CO-EI.

6.6.3 Substation Inspections
Tampa Electric performs inspections of distribution substations

annually and inspections of transmission substations quarterly.
The substation inspections include visual inspection of the
substation fence, equipment, structures, control buildings and the
integrity of grounding system for all equipment and structures.

Tampa Electric estimates that the annual cost of these inspections

is approximately $150,000 over the ten-year horizon of the SPP.

6.6.4 Pre-Climb Inspections
Tampa Electric crews are required to inspect wooden transmission

and distribution poles prior to climbing. As part of these
inspections, the employee is required to visually inspect each
pole prior to climbing and sound each pole with a hammer if deemed
necessary. These pre-climbing iInspections serve to provide an

additional safety-oriented integrity check of poles prior to the
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employee ascending the pole and may also result in the

identification of any structural deterioration issues.

There are no costs associated with this activity since it occurs
only when an employee is climbing a pole for another purpose.

6.6.5 Joint Use Pole Attachments Audit
Tampa Electric will continue to conduct comprehensive loading

analyses to ensure the company’s poles with joint use attachments
are not overloaded and meet the NESC or Tampa Electric Standards,
whichever is more stringent. These loading analyses are a direct
effort to lessen storm related issues on poles with joint use
attachments. All current joint use agreements require attaching
entities to apply for and gain permission to make attachments to
Tampa Electric’s poles. Once the application is received, an
engineering assessment of every pole where attachments are being
proposed will have a comprehensive loading analysis performed. IT
the 1loading analysis determines that additional support is
necessary, all upgrades will be made prior to notifying the joint

use attacher that their construction is ready for attachments.

Tampa Electric’s audit of joint use attachments is an important
step in documenting all pole attachments. A critical component of
the audit is Tinding pole attachments that the company is not
aware of. I an unauthorized attachment is found, the company
can perform a comprehensive pole loading analysis to ensure the
pole is not overloaded and ensuring that all safety, reliability,
capacity and engineering requirement are met.

The necessity for the audit arises due to the significant wind
loading and stress that pole attachments can have on a pole and
the fact that some attachments are made without notice or prior

engineering.
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There i1s no iIncremental cost of this initiative as each audit is

ultimately paid for by the joint attacher.

.6 Infrastructure Inspections Summary

The Infrastructure Inspection Program has no estimated completion
date because the inspection activities are continuous and ongoing.
The infrastructure Iinspection activities are either part of an
ongoing cycle - such as wood pole and transmission structure
inspections — or only occur when triggered by a specific event -
such as pre-climb and joint use inspections. Given the nature of
this Program, Tampa Electric concluded that it was not practical
or feasible to identify specific Storm Protection Projects under

this Program. Instead, the table below shows the number of

infrastructure inspections the company

2022-2024 storm Protection Plan period.

is projecting over the

Projected Number of Infrastructure Inspections
2022 2023 2024
Joint Use Audit Note 1

Distribution

Wood Pole Inspections 35,625 35,625 16,625
Transmission

Above Ground Inspections 3,386 2,641 2,702

Aerial Infrared Patrols Annually Annually Annually

Ground Patrols Annually Annually Annually

Substation Inspections Annually Annually Annually

Note 1:
Attachment Audit

Tampa Electric completed

its most recent Joint Use Pole
in the first quarter of 2020 and projects the

next Joint Use Pole Attachment Audit to occur in 2024.

The table below provides the annual 0O&M expenses for each of the
inspection programs for the 2022-2024 period.
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Projected Costs of Infrastructure Inspections
(in thousands)
2022 2023 2024
Distribution
Wood Pole Inspections $1,020 $1,040 $1,061
Transmission
Wood Pole/Ground!lne $62 $64 $65
Inspections
Above Ground Inspections $10 $11 $11
Aerial Infrared Patrols $114 $117 $119
Ground Patrols $201 $154 $157
Substation Inspections $146 $146 $148

Legacy Storm Hardening Plan Initiatives
The Final category of storm protection activities consists of

those legacy Storm Hardening Plan Initiatives that are well-
established and steady state and for which the company does not
propose any specific Storm Protection Projects at this time.
Tampa Electric will continue these activities because the company
believes they continue to offer the storm resiliency benefits
identified by the Commission in Order No. PSC-06-0351-PAA-EI,
which required the company to perform these activities. Tampa
Electric cannot offer an estimated completion date for this
Program because the initiatives are still mandated by the
Commission and because the initiatives are all integrated into the
company’s ongoing operations. Historically, Tampa Electric has
not performed a formal cost benefit analysis for these activities
because they were mandated by the Commission. Instead, the
company evaluated projects under these initiatives based upon
potential negative impacts on public safety and health, magnitude
of impact on customers likely affected by an outage, environmental

impacts, and access constraints that may exist following a
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potential major storm. Once the company selected a storm
hardening project, Tampa Electric would then perform an internal
formal cost analysis prior to initiating the project. In this
internal analysis, the company would project the costs and
estimate the benefits that should be realized. Tampa Electric
recognizes that assigning a monetary value to customer benefits is
challenging due to the lack of specific information about the
financial 1impacts of outages, and because assigning value to
public safety and health may skew the project’s benefit analysis.

.1 Geographic Information System
Tampa Electric’s Geographic Information System (“GIS”) will

continue to serve as the foundational database for all
transmission, substation and distribution facilities. Development
and improvement of the GIS continues. All new computing technology
requests and new initiatives are evaluated with a goal to
eliminate redundant, exclusive and difficult to update databases
as well as to place emphasis on full integration with Tampa
Electric’s business processes. These evaluations further cement

GIS as the foundational database for Tampa Electric’s facilities.

Tampa Electric does not propose any GIS Storm Protection Projects
over the ten-year planning horizon. The company will, however,
continue ongoing activities to improve the functionality and ease
of use of the GIS for the company’s GIS users. Two examples of
these ongoing activities include the GIS User’s Group, which meets
to review, evaluate and recommend enhancements for implementation.
The second ongoing activity is the annual publication of the Tampa
Electric GIS Annual Report. Tampa Electric does not propose any
specific Storm Protection Projects due to the reasons identified
above.

Tampa Electric estimates the annual cost of maintaining and
operating the GIS Program is $0 because the company’s GIS system
is an integral system used by the company to maintain its
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transmission and distribution asset information. Tampa Electric
will continue to update and make iImprovements/enhancements to its
GIS as needed.

.2 Post-Storm Data Collection
Tampa Electric has implemented a formal process to randomly sample

system damage following a major weather event in a statistically
significant manner. This information will be used to perform
forensic analysis to categorize the root cause of equipment
failure. From these reports, recommendations and possible changes
will be made regarding engineering, equipment and construction
standards and specifications. A hired third party of data
collection specialists will patrol a representative sample of the
damaged areas of the electric system following a major storm event
and perform the data collection process. At a minimum, the
following types of information will be collected:

Pole/Structure — type of damage, size and type of pole,
and likely cause of damage;

e Conductor — type of damage, conductor type and size, and
likely cause of damage;

e Equipment — type of damage, overhead or underground, size,
and likely cause of damage; and

e Hardware — type of damage, size and likely cause of
damage.

Third party engineering personnel will perform the forensic
analysis of a representative sample of the data obtained to
evaluate the root cause of failure and assess future preventive
measures where possible and practical. This may include
evaluating the type of material used, the type of construction and
the environment where the damage occurred including existing
vegetation and elevations. Changes may be recommended and
implemented i1f more effective solutions are 1identified by the

analysis team.
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The company does not propose any specific post-storm data
collection Projects under this Program because there will only be
post-storm data collection activity if a major weather event
occurs, and the company cannot predict when or if those events
will occur during the ten-year planning horizon.

The 1incremental cost of this initiative 1iIs estimated to be
approximately $125,000 per storm and will depend on the severity
of the storm and extent of system damage.

6.7.3 Outage Data - Overhead and Underground Systems
Tampa Electric tracks and stores the company’s outage data for

overhead and underground systems in a single database called the
Distribution Outage Database (““DOD"). The DOD is linked to and
receives outage data from the company’s EMS and OMS. The DOD tracks
outage records according to cause and equipment type and can support
the following functionality:

e Centralized capture of outage related data;

e Analysis and clean-up of outage-related data;

e Maintenance and adjustment to distribution outage database
data;

e Automatic Generation and distribution of canned reliability
reports; and

e Generating ad hoc operational and managerial reports.

The DOD is further programmed to distinguish between overhead and
underground systems and 1is specifically designed to generate
distribution service reliability reports that comply with Rule 25-
6.0455, F.A.C.

In addition to the DOD and supporting processes, the company’s
overhead and underground systems are analyzed for accurate

performance. The company also has established processes in place
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for collecting post-storm data and performing forensic analysis to
ensure the performance of Tampa Electric’s overhead and underground
systems are correctly assessed.

The company does not propose any specific DOD Projects because there
will only be DOD activity when there are storm related outages, and
the company cannot predict when storm-related outages will occur

during the ten-year planning horizon.

Tampa Electric does not forecast any annual DOD-related expenditures
over the ten years of the SPP because costs are only incurred during
a storm. The cost of this initiative is estimated to be

approximately $100,000 per storm.

6.7.4 Increase Coordination with Local Governments
Tampa Electric representatives will continue to focus on

maintaining existing vital governmental contacts and participating
on disaster vrecovery committees to collaborate in planning,
protection, response, recovery and mitigation efforts. In
addition, Tampa Electric representatives will continue to
communicate and coordinate with local governments on vegetation
management, search and rescue operations, debris clearing, and
identification of critical community facilities. Tampa Electric
will participate with 1local and municipal government agencies
within its service area, as well as the FDEM, in planning and
facilitating joint storm exercises. In addition, Tampa Electric
will continue to be involved iIn improving emergency response to
vulnerable populations.

The company does not propose any specific local government
coordination Projects because these activities occur
intermittently and often on an unplanned basis before, during, and

after severe weather events.

There are no incremental costs associated with this activity.
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6.7.5 Collaborative Research
Tampa Electric will continue the company’s participation in

collaborative research effort with Florida’s other investor-owned
electric utilities, several municipals and cooperatives to further
the development of storm resilient electric utility infrastructure
and technologies that reduce storm restoration costs and outages

to customers.

This collaborative research is facilitated by the Public Utility
Research Center (“PURC”) at the University of Florida. A steering
committee comprised of one member from each of the participating
utilities provides the direction for research initiatives. Tampa
Electric signed an extension of the memorandum of understanding
with PURC in December 2018, effective January 1, 2019, for two
years. The memorandum of understanding will automatically extend
for successive two-year terms on an evergreen basis until the

utilities and PURC agree to terminate the agreement.

The company does not propose any specific collaborative research
Projects over the ten-year period of the SPP. Tampa Electric does
not estimate that there will be any collaborative research costs
over the same ten-year horizon.

6.7.6 Disaster Preparedness and Recovery Plan
A key element in minimizing storm-caused outages is having a natural

disaster preparedness and recovery plan. A formal disaster plan
provides an effective means to document lessons learned, improve
disaster recovery training, pre-storm staging activities, and post-
storm recovery. The Commission®s Order No. PSC-06-0351-PAA-E1,
issued on April 25, 2006, within Docket No. 20060198-E1 required
each investor-owned electric utility to develop a formal disaster
preparedness and recovery plan that outlines its disaster recovery
procedures and maintain a current copy of its utility disaster plan
with the Commission.
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Tampa Electric will continue to be active in many ongoing activities
to support the restoration of the system before, during and after
storm activation. The company will continue to lead or support
disaster preparedness and recovery plan activities such as planning,
training and working with other electric utilities and local
government to continually refine and improve the company’s ability

to respond quickly and efficiently in any restoration situation.

Tampa Electric’s Emergency Management plans address all hazards,
including extreme weather events and are reviewed annually. Tampa
Electric follows the policy set by TECO Energy for Emergency
Management and Business Continuity which delineates responsibilities
at the employee, company and community levels.

Tampa Electric will also continue to plan, participate in, and
conduct internal and external preparedness exercises, collaborating
with government emergency management agencies, at the local, state
and federal levels. Internal company exercises focus on testing
lessons learned from prior exercises/activations, new procedures,
and educating new team members on roles and responsibilities in the
areas of 1incident command, operations, logistics, planning and
finance. The scope and type of internal exercises vary from year to
year based on exercise objectives defined by a cross-functional
exercise design team, following the Homeland Security Exercise and
Evaluation Program (““HSEEP’). External preparedness exercises are
coordinated by local, state and federal governmental emergency
management agencies. Tampa Electric personnel participate in these
exercises to test the company’s internal emergency response plans,
including coordination with Emergency Support Functions (“ESF”) to
maintain key business relationships at local Emergency Operation
Centers (“EOC”). Like Tampa Electric, the exercise type (tabletop,
functional or full-scale) and scope varies from year to year, and
depending upon the emergency management agencies’ exercise

objectives, Tampa Electric participants may not be included.
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Annually, Tampa Electric participates in the State of Florida’s
hurricane exercise with the FPSC, which often coincides with
exercises conducted by Hillsborough, Pasco, Pinellas and Polk
counties. In addition, municipalities within Tampa Electric’s
service area (Oldsmar, Plant City, Tampa and Temple Terrace) may

also host exercises and/or pre-storm season briefings.

The total cost to support all Emergency Management activities and
initiatives is estimated to be $300,000 annually.

6.7.7 Distribution Pole Replacements
Tampa Electric’s distribution pole replacement initiative starts

with the company’s wood pole inspections and includes designing,
utilizing conductors and/or supporting structures, and
constructing distribution facilities that meet or exceed the
company’®s current design criteria for the distribution system.
The company will continue to appropriately address all poles

identified through its Infrastructure Inspection Program.

Given that this is a reactive activity (poles are replaced or
restored only when they fail an inspection), Tampa Electric
concluded that it was not practical or feasible to identify
specifTic distribution pole replacement Storm Protection Projects.

Tampa Electric estimates the annual capital and 0&M costs of this
initiative is approximately $82,928,000 over the ten-year Plan

horizon.

6.7.8 Legacy Storm Hardening Plan Initiatives Costs
The table below shows the projected costs for the first three

years of the 2022-2031 SPP for the Legacy Storm Hardening Plan

Initiatives:
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Tampa Electric”™s
Legacy Storm Hardening Plan Initiatives
Projected Costs(in millions)

Disaster Preparedness Distribution Pole
and Recovery Plan Replacements
2022 $0.3 $13.3
2023 $0.3 $13.7
2024 $0.3 $14.1

7. Storm Protection Plan Projected Costs and Benefits

Tampa Electric developed the projected 2022-2031 SPP costs by
examining the time, the scope of work, and reasonably expected
costs for each of the SPP Programs. To develop the company’s
estimations of costs, Tampa Electric relied upon the following key
underlying assumptions:

1. Initially, the company identified the level of work and
associated costs that could be successfully managed and
physically performed annually to improve storm
performance. This initially was determined to be between
100 to 200 million dollars on an annual basis, based upon
work constraints.

2. Recognizing the sustained amount of work it would take for
external resource companies to physically build or obtain
a work force that could support several ongoing Storm
Protection Programs.

3. Recognizing that there will be some competition for
resources between utilities which could push costs upward.

4_ ldentification of the range of work necessary for each
Storm Protection Program and the Tfeasibility of success
with external resources.

5. The costs that make up the capital and 0&M costs for each
of the proposed Storm Protection Programs and their
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associated Projects.

6. Tampa Electric and 1898 & Co. ran unconstrained modeling
which optimized the company’s 2022-2031 spend at
approximately $1.59 billion over the ten-year Plan.

7. Tampa Electric and 1898 & Co. ran constrained modeling
which further supported the annual optimal spend to be
between 100 to 200 million on an annual basis.

8. Actual historical costs would be used where the company
has significant history and vrecent experience in
developing the cost for each type of Project. Costs were
also analyzed for impacts for potential competition and
future contractor capacity iImpacts.

9. Costs were validated for reasonableness and range by a
variety of means, either in discussions amongst internal
team members with this experience, discussions with 1898 &
Co., HDR Engineering, or discussions with neighboring
utilities.

10. Costs were used to complete SPP programs within the
designated proposed timeline as described in the
Transmission Asset Upgrade Program.

11. Costs were projected based upon modeling, project
equipment, permits, testing and commissioning costs and
team members experience for projects identified within
the Substation Extreme Weather Hardening Program.

12. The company will continue the components of the
Commission’s legacy Storm Hardening Plan and will seek
recovery of the costs associated with these activities
through the SPPCRC, with the exception of the
Geographical Information System, Post-Storm Data
Collection, Increased Coordination with Local
Governments, Disaster Preparedness and Recovery Plan,
Distribution Pole Replacements, and unplanned (reactive)
vegetation management.

13. The company would show with transparency the total costs
for the proposed 2022-2031 SPP, the total revenue
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requirements for the proposed 2022-2031 SPP, and the
total revenue requirements which would be recoverable

through the Storm Protection Plan Cost Recovery Clause.

The table below provides Tampa Electric’s updated projected 2022-

2031 Storm Protection Plan total costs (capital and O0&M) by
Programs:
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Tampa Electric developed the 2022-2031 SPP projected costs and
benefits for each of the proposed SPP Programs through the
thorough and comprehensive analysis the company performed with
1898 & Co. Tampa Electric and 1898 & Co.
continuing SPP Programs during extreme weather and evaluated

modeled the proposed
the
quo
the
the
the

10-year benefits of these SPP Programs against a status
Both the

in

restoration costs and
of
percentage improvement expected during major event days from

scenario. reduction 1in

reduction customer minutes interruption show

SPP Programs when compared to the status quo.

Tampa Electric - Proposed 2022-2031 Storm Protection Plan
Projected Costs versus Benefits
Projected
Projected Costs Projected Reduction Reduction in
Storm (in Millions) in Restorat!on Customer Mlnqﬁes Program Program End
Protection Costs (Approximate | of Interruption
_ - _ Start Date Date
Program Benefits in (Approximate
_ Percent) Benefits in
Capital 0&M Percent)
Distribution
Lateral
Undergrounding| $1,070.2 $2.0 32 45 Q2 2020 | After 2031
Vegetation
Management
$0.0 $324.8 21 22 to 29 Q2 2020 After 2031
Transmission
Asset Upgrades
$139.1 $5.6 85 14 Q2 2020 2029
Substation
Extreme Weather
Hardening $28.8 $0.0 20 to 25 12 to 45 Q1 2021 | After 2031
Distribution
Overhead Feeder
Hardening $316.9 $7.9 54 46 Q2 2020 | After 2031
Transmission
Access
Enhancements $2.4 $0.0 28 55 Q1 2021 Q4 2022
Tampa  Electric developed the updated estimated annual

jurisdictional revenue requirements with cost estimates for each
of the proposed 2022-2031 SPP Programs plus depreciation and
SPP, Rule 25-6.030 F.A.C. The
estimated annual jJurisdictional revenue requirements include the
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annual depreciation expense calculated on the SPP capital
expenditures using the depreciation rates from Tampa Electric’s
most current depreciation study. In addition, the depreciation
expense has been reduced by the depreciation expense savings
resulting from the estimated retirement of assets removed from
service during the SPP capital Projects. Lastly, in accordance
with the FPSC Order No. PSC-2021-0423-S-El, from the company’s
2021 Stipulation and Settlement Agreement, Tampa Electric
calculated a return on the undepreciated balance of the asset
costs at a weighted average cost of capital using the return on
equity from the 2021 Stipulation and Settlement. Only capital
expenditures for SPP Projects after April 10, 2020, were
included in the depreciation and return on asset calculations
included in the estimated annual jurisdictional revenue

requirements.
The table below provides Tampa Electric’s updated projected

2022-2031 Storm Protection Plan total revenue requirements

(capital and 0&M) by Program:
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8. Storm Protection Plan Estimated Rate Impacts

Tampa Electric prepared estimated rate impacts of the Storm
Protection Plan for 2022, 2022, and 2023.

Each year’s costs derive from the SPP Programs described in this
Plan and are the capital and 0&M costs combined into a revenue
requirement. For each year, the SPP Programs were itemized and
identified as to whether they are substation, transmission or
distribution costs.

Tampa Electric applied the same methodology that was shown in
Exhibit “K” of the company’s 2021 Settlement Agreement (‘2021
Agreement”) that was approved by Final Order No. PSC-2021-0423-
S-El on November 10, 2021, in Docket No. 20210034-El to allocate
the revenue requirements to the appropriate rate classes. This
methodology establishes a base amount of revenue requirement to
be allocated, based upon the 2021 baseline amount, that utilizes
the cost of service methodology that was approved by the
Commission in Docket No. 20130040-El and the incremental revenue
requirement (if applicable) above this base amount to be
allocated that utilizes the methodology from the company’s 2021
Settlement.

The company then applied the appropriate Revenue Tax Factor to
determine the complete base and incremental revenue
requirements. Tampa Electric then applied the 2022 billing
determinants to each of the revenue requirements amounts (base
and incremental revenue increase) to determine the Storm
Protection Plan Cost Recovery Factors by rate class for each of
these revenue requirements amounts. The two resultant Storm
Protection Plan Cost Recovery Factors are then combined to
determine the appropriate total Storm Protection Plan Cost
Recovery Factor by rate class as if these costs were being

recovered through the Storm Protection Plan Cost Recovery Clause
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(““SPPCRC™).
For Residential, the charge 1is a kWh charge. For both
Commercial and Industrial, the charge is a kW charge. These

clause charges were then applied to the billing determinants
associated with typical bills for those groups to calculate the
impact on those bills.

and 2024 for those bills.

This was done for each year 2022, 2023,

This same process is used to derive the actual SPPCRC charges in
the clause cost recovery docket with the exception that only

appropriate SPPCRC charges are included in the SPPCRC cost
recovery docket.

The following updated table with the Transmission Access
Enhancement Program removed as of the beginning of 2023, shows

the full rate impact of the SPP on typical bills:

Tampa Electric®s Storm Protection Plan "Total Cost"
Customer Bill Impacts (in percent)

Customer Class

Commercial Industrial
Residential | Residential 1 MW 10 MW
1000 kWh 1250 kWh 60 percent | 60 percent
Load Factor | Load Factor
2022 2.70% 2.70% 1.17% 1.08%
2023 4_.11% 4_11% 1.28% 1.19%
2024 5.27% 5.27% 1.35% 1.29%
The rate impacts presented above reflect the total cost of the
SPP, even though some of the costs in the Plan are currently
being recovered through base rates and the incremental cost of

the Plan to customers will be less than shown above.
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9. Storm Protection Plan Alternatives and Considerations

Tampa Electric considered several “implementation alternatives
that could mitigate the resulting rate impact for each of the
first three years of the plan” as required by Rule 25-
6.030(3)(1).-

The company started the development of the proposed SPP by
briefly considering a ‘“do nothing” scenario that would have
resulted iIn no incremental iInvestments iIn the transmission and
distribution systems. This initial discussion was based upon on
the company’s historical performance and the current ongoing
Storm Hardening and Storm Protection Plan activities. This
alternative was good for level setting in that it identified the
analyses that would be performed would need to examine the
entire service area Tor opportunities for enhancement. In
addition, this alternative was quickly dismissed as the statute
is clear in that it requires all Florida investor-owned
utilities to submit a storm plan with the express purpose of
hardening the system to reduce outage restoration costs and
outage times. The statute emphasizes vegetation management,
overhead hardening, and the undergrounding of overhead
distribution lines, so the company began its planning with these
activities at the forefront.

As described iIn the overview, the company engaged Accenture to
evaluate several IiInitiatives in the company’s initial SPP to
enhance existing vegetation management plans and performance.
As part of this analysis, several increments of activity and
spending were evaluated. The company is proposing to continue
with the option that yielded the most customer benefits.

Tampa Electric and 1898 & Co. used the resilience-based planning

approach to establish an overall capital budget level and to

72



TAMPA ELECTRIC COMPANY
DOCKET NO. 20220048-El
PAGE 73 OF 74

FILED: 04/11/2022
MODIFIED: 11/11/2022

identify and prioritize resilience investment in the company’s
T&D system. The budget optimization analysis was performed in
$250 million increments up to $2.5 billion. The analysis showed
significantly increasing levels of net benefit from the $250
million to $1.25 billion budget scenarios with the benefit level
flattening from $1.25 billion to $1.75 billion and decreasing
from $1.75 billion to $2.5 billion. The company’s overall
investment [level is right before the point of diminishing
returns, which demonstrates that Tampa Electric’s SPP has an
appropriate level of investment over the 2022-2031 ten-year
period capturing the Storm Protection Projects that provide the

most value to customers.

In addition to the Programs included in the 2022-2031 SPP, Tampa
Electric evaluated other capital Programs and Projects for
inclusion in the Plan. Examples of things considered, but not
included in this initial ten-year SPP are as follows:

e Undergrounding Distribution Feeders — The majority of
customers are on laterals and analysis demonstrated
higher cost-benefit to harden fTeeders and underground
laterals.

e Upgrading wood distribution poles to non-wood materials —
The company will continue to evaluate this option as
manufacturing capabilities improve. At this time, the
upgraded wood materials provide the best cost-benefit
ratio for customers.

e Purchasing additional temporary access solutions such as
increasing the number of mats — The solutions proposed in
this Plan are more cost-effective and sustainable

As iIn the first two years of the company’s current SPP, Tampa
Electric will continue to examine and analyze the processes and
procedures used to implement the company’s proposed 2022-2031
SPP Programs for any ongoing continuous improvement
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opportunities. This examination will assist iIn mitigating the

resulting rate iImpact and ensure the benefits from the proposed
SPP are realized.

74



TAMPA ELECTRIC COMPANY
DOCKET NO. 20220048-El
FILED: 04/11/2022

Tampa Electric’s
2022-2031
Storm Protection Plan

Appendices

75



TAMPA ELECTRIC COMPANY
DOCKET NO. 20220048-El
APPENDIX A

FILED: 04/11/2022

Appendix A
Project Detail
Distribution Lateral Undergrounding

76



TAMPA ELECTRIC COMPANY

DOCKET NO.

20220048-E1

APPENDIX A

PAGE 1 OF 14

04/11/2022

FILED

9227955 2207 - €0 | ¢e0z - 10 [ 1202 - 1O 0 9% 0 LT (22 96 SLT0 89VET 8LEBZT09 89VET WSO ONT
Sh6 '167S zz0z - €0 | 2z0z - 10 | 120 - 10 0 6LT 0 43 LT 8¢ €570 89VET Z9€82109 89FET ¥SO 9AT
00976593 €z0z - 10 | 220z - €0 [0zZ0Z - ¥O 0 06 T 8¢ 19 €€ Ly"0 8IVET 88TLSEC6 BIVEL WSO ONT
656 '€2€S zz0¢ - ¥0 | ¢e0Z - 20 | 1te0z - 10 9 58 T S 6L T €€°0 BIVET 06181026 8TVEL ¥SO 90T
8810225 2z0zZ - ¥0O | 220z - €0 [ 1202 - 10 0 L€ 0 43 Sz [ 2270 8IVET G6GPZ616 8TVEL ¥SO ONT
92070075 2202 - €0 | 220z - 20 | 1e0z - 10 1T 9¢ v €1 61 61 6170 66€E€T L86LE£009 66EET VSO ONT
08T 0%$ zz0z - €0 | 220z - 10 [ 1202 - 10 0 962 0 ST 182 T 61 0 pGeeT 69028501 FSEET ¥SO 90T
79 708€5 2202 - €0 | 220z - 20 [ 1tz0z - 10 0 €5 z 61 43 ST 0Z°0 GOZET 18162606 G0ZET VSO ONT
€7G ‘9068 €20z - 10 | 220z - €0 [120T - 10 0 €9 € 0 09 4 SZ°0 S0ZET 0€Z2Z7706°S0ZET ¥SD 9NT
72€'2925 220z - €0 | 220z - 20 [ 120z - 10 9 97 T S 0z 8T 0Z°0 GOZET 20822006 °S0ZET ¥SO ONT
6LL7225% 2207 - €0 | ¢e0z - ¢0 [ 1202 - 10 T zz1 T 8 €TT T€ 8€ 0 v0ZET 70S0LT09 F0OZET ¥SO 90T
1€87€8S €z0z - 10 | 220z - ¥0 [ 1202 - 10 0 61 0 z LT TT LT"0 88TET G690L026 88TET ¥SO ONT
00T’9TTS zz0¢ - ¥0 | ¢c0z - €0 [0z0Z - ¥0 6 5] € ST 9% ST Z1°0 8BTET €G9GG90T 88TET ¥SO 90T
000 “TETS 2202 - 20 | te0z - ¥0 | 120Z - 10 0 ve € S 9z [ 870 9LTET 8YTSLEOT 9LTIET ¥SO ONT
85978LS €z0¢ - 20 | ce0z - ¥0 | 120z - 10 8 Z01T v 6 68 15 Z9°0 9LTET TPTSLEOT 9LTIET ¥SO oOT
796 129% zz0z - ¥O | 220z - 20 [ 1202 - 10 z 1€ TT 6 TT LS 99°0 9LTET 9€ETSLEOT 9LTET ¥SO ONT
86T FIES 2202 - ¥0 | 220z - 20 [ 1z0z - 10 0 [z 0 € 6€ 0€ €€°0 8STET Z8LT9F 16 8STET VSO ONT
8%G‘Z19s €70z - 10 | 220z - €0 [120T - 10 0 87T T v €21 8T SZ°0 8GTET €7€91806"8GTET ¥SO 9NT
9Ly 'S¥Cs 220z - 20 | 220z - 10 [ 120z - 10 T L€2 T 0T 92¢C 96 9L°0 8STET 0T8TT009 8STET ¥SO 9AT
TL8'0ETS 720z - ¥O | 220z - €0 [ 120T - 10 0 6 0 T 8 0T €T°0 LOTET TOZ9LEOT LOTET VSO 90T
000782$ 2z0Z - 10 | 1202 - ¥0 [ 1202 - 10 0 €81 0 b 6LT 0T 2170 LOTET 98T9LEOT LOTET ¥SO ONT
L25'68€ES zz0¢ - ¥0 | ¢ec0z - 20 [ 0z0Z - ¥O 0 8y z LT 61T 8C 770 LOTET €LT9LEOT LOTET ¥SO 90T
986 6525 z20¢ - €0 | 220z - 20 [ tzoz - 10 0 LLT T 0T 99T 6 170 90TET 0TGZZLT6 90TET ¥SO ONT
GGT’88TS zz0z - zO | T2oz - vO | 120Z - 10 0 S62 0 12 VLT 43 SL"0 90T€T TO6T9€0T 90TET ¥SDO 90T
0€C'%0TS zz0Z - €0 | ¢z0z - 20 [ 1Z0z - 10 0 G8 T S 6L 0T T1°0 GOTET T0679T09 GOTET ¥SD 50T
L¥878€ZS 2202 - v0O | 20z - €0 [ Tz0oz - 10 0 8cT T ST zet Tz €270 GOTET 06908G0T GOTET ¥SO 90T
ZvL702TS 2202 - 20 | 220z - 10 [ tzoz - 10 0 Ly 0 € [22 0T €170 GOTET 68908501 GOTET ¥SO 90T
000%T$ z202¢ - 10 | 120z - €0 [ tzoz - 10 0 L1 0 € 71T €T €10 GOTET 9L908G0T GOTET ¥SO AT
Zve’L8TS zz0z - €0 | 220z - 20 [ tzoz - 10 0 vz 0 8 9T LT 0Z°0 VOTET 16289916 VOTET ¥SO HNT
ZrL0EYS €20z - 10 | 220z - €0 [ 120T - 10 0 v6 T 61 VL €€ ve0 FOTET 80TEPIT6 FOTET VSO 90T
2698V TS 220z - vO | ¢e0z - €0 [ 1202 - 1O 0 €z z z 61 8T ST°0 VOTET ZEOTVZI6 POTET ¥SD 5AT
925 L67S €202 - 10 | 220z - €0 [ Ttz0oz - 10 0 06 € 0z L9 0€ 8€°0 POTET 698Z9€0T 70TET ¥SO 90T
809 €ZTS z20¢ - €0 | 220z - 20 [ tzoz - 10 T 7o 7 €T Ly 0T 170 Z0TET G06€6216 ¢OTET ¥SO 9AT
G588 717585 zz0¢ - v0 | ¢20Z - €0 [ 1z0z - 20 0 z€ T Z 62 €z €270 Z0TET 75278VL06 COTET ¥SO HNT
000‘65$ zz0z - 10 | 120Z - €0 [0z20Z - €0 0 SL z T ZL ST 6T°0 Z0TET FS9€2T09°Z0TET VSO 90T
TIL'PSTS €20z - €0 | ¢e0z - v0 [0zZ0T - ¥O 0 €TV € L €0b 8¢z 17°0 00TET 7PSSOPET6 00TET VSO 90T
€00°LLSS 2207 - €0 | zzoz - z0 | 0Z0C - €0 0 6ET Z 6 82T 8T ¥z 0 660€T 71928806 °660€T ¥SD 90T
L8 LYLS €202 - 20 | 220z - €0 [ tzoz - 10 0 €L 0 S 89 vz €770 660€T 88E€GZT09 660€T ¥SO ONT
S9% '8€Cs z20¢ - v0 | 220z - €0 [ 1tzoz - 10 0 S 0 € z €T ¥Z°0 660€T €7689€0T 660€T ¥SO ONT
5027995 220z - O | ¢e0z - 10 [020Z - €0 81 SLT € 62 €V LT 6170 €60€T LEBFOOT6 E€60ET WSO DNT
9.8718YS €z0z - 10 | <20z - €0 [ 1z0oZ - 10 0 871 0 €T STT 91 6170 920€T 72565009 9¢0€T ¥SO 90T
762°98% 2202 - ¥O | zzoz - €0 | 120T - 10 0 L6 z 1T 78 8 60°0 9Z0€T 60565009 °9Z0€T ¥SD 9NT
08L780ZS$ 2202 - €0 | zzoz - z0 | T20C - 1O 0 LE 0 €1 %4 ST TZ°0 9Z0€T LS?6G009°9C0ET ¥SD 9NT
TL872STS 2202 - €0 | zzoz - z0 | T20C - 10 0 cL z L 59 1T 9T1°0 9C0ET 2S5%65009°920€T ¥SDO 50T
005 0% TS 2202 - 10 | 1202 - %0 | 120C - 1O Z1 ¥4 0 1T [an LZ ze"0 TZOET 2820G€C6"TC0ET ¥SDO 9N1
60T‘7E9S 270z - ¥0 | zzoz - €0 | I¢0C - 10 3 ZhT 1 1T 0€T 8Z T€°0 TZ0ET €8985009 "TZ0ET ¥SD 9NT
(seTTw)
2202 MMW uwwmw 130 szowo Te3oL wmwwq ﬁmwmw TeT3USPTSaY | soT0qd vwwmwmwwu .
uT 3s0D 3xe3s 3SR oN ar 3oesloxag
. KytaoTag o0 °3 HO 3TNOITD
309lfoag 3o09lfoxg ; ; v ;
TTe3=ada
uoT3ONI3SUOD sIswo3sn)

309foxg oT3yToads

STTe3Sd Z2Z0Z IeSx - burtpunozbispupn Texeje] uoT3NTIISTA S,O0TIJOoSTH edurey

77



TAMPA ELECTRIC COMPANY

DOCKET NO.

20220048-E1

APPENDIX A

PAGE 2 OF 14

04/11/2022

FILED

000’GTS ¥20z - 10 | £¢0¢ - ¢0 | 020C - ¥O LT 36 8 i [ 8€ by 0 0€ZET VSETLVOT 0ECET ¥SHE DNT
006 2Z$ ¥20z - 10 | €¢0C - 20 | 1202 - 10 v 791 z T 71 T TZ°0 62CET €6€52526 6¢¢EL ¥SA 90T
000‘€1Z$ zz0Z - v0O | 220z - 20 [0z20Z - €0 0 LS S ST LE €T 0Z°0 9ZzZ€T 0660L926°92ZE€T ¥Sd 9NT
00076$ vz0z - 10 | €20C - ¢0 [ 0202 - €0 6 LT z z €T S 600 9ZzZET 6€559926°92Z€T vSd 90T
000°TT$ €207 - ¢O | €¢0T - 10 [ 020 - %O 0 Z5¢€ 0 v 8v€ 91 €0 92CET 16579926 9¢CET ¥SH ONT
778 0€TS 2207 - €0 | ¢¢0¢ - ¢0 | 020Z - ¥O 0 112 z 61 061 61 Z1°0 9ZZET €8G2970T 9¢¢ET ¥Sd ONT
000“T0TS ¥20Z - 10 | €20 - 10 [ 020 - €0 8 €L 9 9z v 7S T80 GTTET €L66ET09 GZZET ¥SH 9AT
007 1255 220z - ¥0 | 220z - 20 [0z0Z - €0 0 SZh € LT S6€ €7 €5°0 TIZET 61077009 TIZET ¥Sd ONT
000769T$ 2207 - €0 | ¢e0Z - 20 | 020Z - €0 T 60 T Ve pLE ST 620 PLIET GZ288509 pLIET ¥SE 90T
65€£°609°Ts | czoz - 10 | 2202 - €0 ]| 0202 - €0 b 652 2 [ TvC 8 TZ 0 VLIET 96TET60T VLIEL ¥Sd ONT
000°TT$ €20z - v0 | €202 - 2¢O [0zoz - %O v z5 4 4 8 1z 9€°0 TLIET S09V0TE6 TLIET ¥SH HOT
000°€5% €20z - vO | £¢0C - ¢0 | 020 - €0 ST z6¢ € 61 0LE TT TZ°0 TLIET 68€86G06 TLIET ¥SHE 9AT
6vv '0€S v20Z - 10 | €¢0¢ - ¢0 | 1202 - 10 0 Ve T 8T S 11T Z1°0 TLIET T8EGSPOT TLIET VSHE ONT
00S‘8Z$ 720z - 10 | €202 - 10 [ 120T - 10 0 ¥ T L €€ [47 2970 LZTIET 08T€9926 LZTIET ¥SH 9NT
000°62$ €207 - €0 | €¢0C - 10 | 020Z - ¥O T €LT 0 € 0LT 7€ €5°0 LZIET 89L19926 LZIET VS ONT
8EZ 'HEVS 2207 - €0 | ¢e0T - 20 [ 120 - 10 € LS 0 T 95 44 770 LZTET TELVEE06 LCTIET ¥SH ONT
SHET095 yz0z - 10 | €20C - ¢0 [ 1202 - 1O 11 ¥S1T 0 b 0GT [ 9€°0 LZIET LOLVEE06 LZIET ¥SHE ONT
009°502°T$ |[zzoz - €0 | 120z - ¥O [ 020 - €0 0 62 0 [ LT ST 670 STI8ET 6979Z0€6"ST8ET ¥Od 9NT
86712835 2207 - vO | ¢c0¢ - 10 | 120 - 2O 0 0€ T 8 12 8¢ 121 ZEVET LSZT9L0T ZEVET ¥Od ONT
786 97SS €207 - €0 | ¢e0Z - €0 | 1202 - 10O z 9% € z v 8% 621 900€T 00767626 900€T ¥od 90T
67’8125 220z - €0 | 220z - 20 [ 120z - 10 0 [ 0 9 9€T 8T 0€°0 Z0Th T 21928516 C0TPT ¥SO DNT
056 €125 2207 - €0 | ¢e0z - 10 [ 020Z - 2O 0T 90T z 9 86 €1 €2°0 0v0FT Z8€98L0T 0F0FT ¥SO 0T
€6L7LETS 2207 - €0 | ¢e0z - 10 | 120 - 10 0 ST 0 € Z1 61 €70 0v0vT 85€98L0T 0V0FT ¥SO 90T
81G'06% 2207 - 20 | ¢e0z - 10 | 120 - 10 9 Sz1 0 z €C1T 0T Z1°0 €66€T PPTEEPOT €66E€T VSO ONT
628°62VS 7z0Z - €0 | 220z - 10 [ 120T - 10 T 9¢ 4 € 1€ Lz v 0 €66€T PIPCLEOT €66ET VSO 90T
$6879925 2207 - €0 | ¢¢0¢ - ¢0 | 120Z - 10 0 62 0 9 €2 €1 ZZ°0 8Y6ET T6E€ZVP0T 8V6ET VSO ONT
206 'LETS 2207 - vO | ¢e0T - €0 [ 120 - €0 T 9 T 0 S 1T 7170 8V6€T 6LECYPOT 8F6ET ¥SO OAT
0007L6% 2207 - 10 | 1¢0¢ - ¥0 | 120Z - 10 0 3 z b 4 ST ST°0 6E6ET ZLTPYT09 6E€6ET VSO ONT
6EL'ZTTS 2207 - €0 | ¢e0Z - 20 | 1202 - 10 S 8% v 9 8¢ 8 Z1°0 6€6€T POTPPT09 6€6ET VSO DNT
6EY G255 220z - ¥0 | 220z - 20 [ 1202 - 10 T €g z 0 15 0€ 9570 VEGET L6GL9V0T VEGET WSO ONT
00G'€€S 2207 - 10 | 1¢0Z - ¥0 | 1202 - 10 € L € € T 9 600 PE6ET GLGL9VOT PEGET ¥SO OAT
T70‘20T$ €70z - 10 | 220z - vO [020Z - €0 6 00€ z [44 9LT v 6570 9€8€T FPY6LLET6 9E8ET VSO ONT
8¥S 0TS €207 - 10 | ¢¢0Z - ¥0 | 120 - 10 0 LT T ST e 8T TZ°0 GEBET 0L9PTE09 GEBET VSO OAT
90€’S12’T$ [czoz - 1O [220Z - 20 [ 120z - 10 T LT T 8 €91 v 69°0 GEBET 22562701 GEBET ¥SD oNT
vy 19SS 2207 - vO | ¢c0¢ - ¢0 | 120Z - 10 0 8% z S i LT 0Z°0 GEBET G0G62V0T GEBET VSO ONT
L99°€€TS 720z - €0 | 220z - 2O [ 120T - 10 9 1ce 0 81 €1€ 8T SZ°0 TEBET LLILZYOT TESET VSO 90T
LTZ'188 2207 - vO | ¢c0c - €0 | 120C - 2O T 292 z LT €7C €1 LZ°0 9Z8€T 089LZT09 9Z8ET ¥SO ONT
G8T'GS £z0z - 20 [2zoz - ¥0 [ 1202 - TO S T1 0 0T T L 60°0 €€9€T SGPELYBT6 €E€9ET ¥SO OAT
SH6 7095 2202 - 20 | ¢c0z - 10 | 120Z - 2O 0 3 0 T z € L0 0 €€9€T ZPTP9506 €€9E€T VSO ONT
80€ 9615 €207 - ¢O | ¢e0Z - ¥0 | 1202 - 10O 0 85 0 ST €V €€ 070 ZE9€ET 878S0€09 ZE9ET ¥SO ONT
15878765 €207 - €0 | ¢e0c - ¥0 | 120C - 10 0 S5z 0 0T SHT SS 20T ZE9ET 06280701 ¢E9ET ¥SO ONT
€79 7665 €207 - 10 | ¢e0Z - ¥0 | 1202 - 10O 0 0z 0 8 T 6 010 ZE9ET ZLZ80F0T ZE9ET ¥SO HNT
007 ‘89€$ 7z0Z - €0 | 220z - 10 [020Z - %O 0 6€T 2 [ €8 6€ SV 0 €6G€T Z06L50€6°€6GET VSO 90T
879195 €207 - 10 | ¢c0z - €0 | 1202 - 10 0 cetT 0 43 121 Sz €0 Z6GET €€2S9€16 ¢6GET VSO 9NT
0002V TS zz0zZ - 10 | 1202 - ¥0O [ 120T - 10 0 09 [4 11T Ly 6C V€0 06G€T €€9TECT6 06SET ¥SO 9NT
€6 E€TTS €207 - 10 | ¢¢0¢ - ¥0 | 120Z - 10 0 01 0 b 9 L T1°0 89VET Z6T0V916 89VET VSO ONT
(soTTW)
2202 30 30 130 Te30L %9 130 TeT3uspTIsSay | soTod pe3eaued
pud 3xe3s sIawo3sn) sbxet TTRWS y3bus ‘ON
ut 3s0D 3axe3s Katzotia 50 °3 HO 2Tn0ITD ar 3osloag
309loxg 3o09loag
TT®3=Q
UOT3IONIJFSUO) saswo3sn)

3o0efoxg otzToeads

sSTTe3ad ZzZ0Z Iedx - burpunoazbaspun Texsjze]T UOTINQTIIISTQ S,0TI3ooTH edue]

/8



TAMPA ELECTRIC COMPANY

DOCKET NO.

20220048-E1

APPENDIX A

PAGE 3 OF 14

04/11/2022

FILED

005 °€2$ ¥20Z - vO | v¢0Z - 10 | 1202 - 10 0T 9¢ € z 1€ 0% 890 906€T 79696001 906€T ¥SE DNT
005195 ¥20z - 10 | £¢0¢ - ¢0 | 120Z - 10 0 09 0 b 95 9t 80 906€T 09696001 906€T ¥Sd ONT
050799% 2207 - vO | ¢e0Z - €0 | 0202 - €0 0 [ T 0 € 8 900 €88ET £8L80026 €88ET ¥SE ONT
005°09% 2207 - 20 | 1e0z - v0 [ 020C - €0 0 6ST T L 1GT 9 800 €88ET 90G6LT16 €88ET ¥Sd ONT
966 /655 ¥20z - 10 | €¢0C - 20 | 1202 - 10 0 9z 0 0 9z 71 €2°0 8LBET 8ZLSOTOT 8LBET VSHE ONT
000°¥Z$ €70z - €0 | €20z - 10 [ 1202 - 10 4 6T 0 [ LET vy ¥S 0 8L8ET 9ZLGS0T0T 8LBET ¥SHE 9AT
005 °2Z$ v20z - 10 | €¢0¢ - ¢0 | 120Z - 10 7 16 8 LE 9% SC €0 8LBET €ZLGOTOT 8L8ET ¥SE ONT
L9€798% ¥20Z - 10 | £¢0C - ¢0 | 120 - 10 z 15¢€ 0 S 9V E €2 €0 8L8ET LTLSOTOT 8L8ET ¥SH oAT
000°€7S €207 - €0 | €¢0¢ - 10 | 020Z - ¥O 0 112 T 91T 092 Sh 9% 0 66LET 89GG6€09 " 66LET VSH ONT
0967599 2202 - v0 | ¢e0z - 20 [ 020 - ¥O 0 €91 S 9 25T 05 99°0 L6LET 6TG88TE6 L6LET ¥SHE OAT
SL8709% €20z - 10 | ¢c0¢ - €0 | 120Z - 10 0 3 T 0 z S v0°0 L6LET €0LG8TE6 L6LET ¥SE ONT
000°9% v20Z - 10 | €20 - 10 [020Z - €0 T 89 T ST Z5 7S 0€° 1T 96LET €2978826 96LET VST 90T
000°€TS ¥20z - 10 | £¢0¢ - ¢0 | 020C - ¥O 0 Sze T 9 8T€ Ve Sy 0 96LET G0L8ZLZ6 96LET ¥SE ONT
986 '50ZS 2207 - vO | ¢e0z - €0 | 1202 - 10 L 01T € T 9 V1 920 96LET T8T9GEZ6 96LET VSE ONT
000‘9ST$ 7z0Z - vO | 220z - €0 [020Z - %O 0 79¢ 0 T €5€ €T ST°0 96LET 928Z780T 96LET ¥SH 9NT
006 °99%$ €207 - 10 | ¢c0Z - €0 [ 020Z - €0 0 i 0 0z 1 3 S7°0 96LET €28Z780T 96LET ¥SE OAT
052 7LSS 2202 - v0 | ¢e0c - €0 [ 120C - 10 0 06 T b S8 b €0°0 €6LET 9€L98926 €6LET ¥SHE ONT
vZL 998 2207 - vO | ¢c0C - €0 | 120 - 10 0 L8 0 z S8 [ 700 €6LET 21198926 €6LET VSE ONT
vLL'GZS ¥20Z - 10 | £¢0C - ¢0 | 120 - 10 0 [ 9 L T LT €2°0 €6LET 20098926 €6LET ¥SH ONT
08879028 2207 - vO | ¢¢c0¢ - ¢0 | 120Z - 10 0 0€ z z 9¢ 9 61 0 €6LET GGZ58926 €6LET ¥SE ONT
22279859 2202 - v0 | ¢e0T - ¢0 [ 020z - €0 0 SLT 0 LT 86T 43 5770 0TLET GhP18826 OTLEL ¥SE 90T
697 695 ¥20Z - 10 | £¢0¢ - ¢0 | 120Z - 10 v cve z 43 62C 0€ 870 0TLET PPTPSEC6 0TLET ¥SHE ONT
005 °€2$ ¥20Z - 10 | €¢0C - 20 | 1202 - 10O T [ 0 0 v 71 070 989¢€T 970L69€6 989€T ¥SE ONT
000°8TS ¥20z - 10 | £¢0¢ - ¢0 | 120C - 10 0 5 T T L 0€ €€°0 60GET 09806826 60GET ¥Sd ONT
000°76% 2207 - v0 | ¢c0z - €0 [ 020Z - €0 T €z T 0 43 8 S0°0 60GET €ETZLLT6 60GET ¥SE 90T
000°L% ¥z0z - 10 [ €202 - 20 [020Z - ¥O 7 169 T 0Z 9L9 95 960 60G€T 67870506 60GET ¥SHE 95T
000°8TS ¥20z - 10 | £¢0¢ - ¢0 | 120Z - 10 0 91 T T 7T 0T ST°0 60GET G6G97€09 60GET ¥SE ONT
000‘G$ 720z - 10 | €202 - 2O [020T - €0 0 8ST 0 7T A 7T ST°0 60S€T 9€7.8209°60SET ¥SH 9NT
000°€LS v20z - 10 | €¢0¢ - 10 | 020Z - €0 0 (13 0 L LE €€ TS0 60GET 0GTTOG0T 60GET ¥SE 9AT
000‘8T$ 720z - 10 | €202 - 2O [ 120T - 10 0 ST [4 0 €1 ST 9T°0 60S€T TPTITOSOT 60GET VSH 90T
00€0TS ¥20z - 10 | £¢0¢ - ¢0 | 020C - ¥O T 0¥ TT [43 L 9 170 60GET ZETTOS0T 60GET ¥SHE ONT
vLE'GES 2207 - vO | ¢e0Z - €0 | 1202 - 10 0 [ 0 T € 9 600 60GET OTTTOG0T 60GET ¥SE 90T
90L 78815 2207 - €0 | ¢e0c - ¢0 | 020 - ¥O 0 SL 0 Sz 05 9T 81 0 Z0GET 1986L926 C0SET ¥SHE DNT
000°97$ €207 - €0 | €¢0C - 10 | 020Z - ¥O 0 Z€5 0 8T PIS 07 Z9°0 Z0GET PP6EL526 C0SET VSE ONT
96L°Vh$ 720z - 10 | €202 - ¢O [ 120T - 10 0 ZL 0 4 0L [44 0€°0 Z0GET 96€L6V0T Z0SET ¥SH 9NT
005°LZ% v20z - 10 | €¢0¢ - ¢0 | 1202 - 10 z LST 0 z SGT 81 €0 LSYET T6G9LT06 LSPET ¥SE ONT
6700€% ¥z0Z - 10 | £¢0C - ¢0 | 120Z - 10 0 LvT z 8 LET 6 V10 LSYET €6G¢8Y0T LSVET ¥SHE 9NT
6687655 2207 - vO | ¢c0¢ - €0 | 120Z - 10 T 05 0 € Ly 6 700 PSYET (8622516 ySPET ¥SHE ONT
056 ‘91C$ zz0z - 20 | 1202 - v0 [0zZ0T - €0 0 jas T 1z 6C 4 0€°0 SPET 7G6GGL06 ¥SYET ¥SE 5NT
005°90T“T$ [e€zoz - 10 | 220 - €0 [020Z - €0 v 95T z 9 8v 1T vE ¥9°0 PSYET GS16¢706 ySPEL ¥SE ONT
0LE'EVES 720z - €0 | 220z - 10 [020T - €0 0 0€ T 0T 61 9¢ 670 SPET 69€L6€06 7SVET ¥SH ONT
020°59% ¥20Z - 10 | £¢0¢ - ¢0 | 120Z - 10 0 6E 0 z LE €1 T2°0 PSYET TSG88T06 ¥SPET ¥SHE ONT
00079T$ €207 - €0 | €¢0C - 10 | 020Z - €O z 01 z € S LE T9°0 €EVET TGG69€€E6 EEPET VSE ONT
008°6€ELS 2z0Z - ¥0O | 220z - 20 [0z0Z - ¥O 0 161 0 z€ 6GT Ly TL70 €EVET TT699V0T €EVET ¥SHE ONT
000°ZT1S €207 - €0 | €¢0C - 10 | 020Z - ¥O 8 062 v LT 69¢C 3 750 TECZET 8ETB980T TE€ZET VSHE ONT
12€°85% ¥z0Z - 10 | €202 - ¢O [ 120Z - 10 0 Sz 0 4 €2 z LZ°0 TEZET TZ18980T TEZET VSH 90T
0LT’€SS €207 - 20 | €¢0¢ - 10 | 120 - 10O 8 0z 0 8 T €z 620 0€ZET 75296726 0€ZET VS ONT
008°998% €20z - 10 | 220z - €0 [020Z - €0 0 vL 0 9T 8S 1z 820 0€ZET 72208126 0€ZET VSH 90T
000‘8T$ €707 - €0 | €202 - 10 [ 120 - 10 0 8G 4 4 7S 1€ 870 0€CET LLETLYOT 0€CET ¥SHE 5NT
(soTTW)
130 130 I30 130 pe3I2Auo0)
©30,
RWMWWU pud =S u“wmm saswo3lsny R sbae TTRUWS TETatopTSSy | seted u3buet "ON C
uwwnoum 30eloag Aaraoraa 90 °3 HO |3wmoamd o aeeen
uoT3ONI]3Ssuo) sI{wojlsny TTE3ed

3o0efoxg otzToeads

sSTTe3ad ZzZ0Z Iedx - burpunoazbaspun Texsjze]T UOTINQTIIISTQ S,0TI3ooTH edue]

79



TAMPA ELECTRIC COMPANY

DOCKET NO.

20220048-E1

APPENDIX A

PAGE 4 OF 14

04/11/2022

FILED

00G792$ ¥20z - vO | ve0¢ - 10 | 120Z - 10 0 3G T 43 Sv (43 €€°0 ZVEET V6052601 CVEET YHS DNT
000°7Z$ €207 - vO | €¢0C - 10 | 1202 - 10O A v1e T Ve 6LT 911 Ly Z €00€T T1256801 €00€T VHS 50T
YIT LYS vz0z - vO | ¥20Z - 10 [ 1202 - 10 S 805 € (44 €8% 87 180 TO0ET €LV9VEE6 TOOET VHS ONT
€z 'veES v20Z - vO | v¢0Z - 10 | 1202 - 10 0 25T 0 ST LET LT ¥Z 0 TO0ET 69287026 T00ET VHS 90T
020°09% %20¢ - v0 | ¥¢0C¢ - 10 | 120 - 10 T [ T TT 6ET 0€ 9€°0 TO0ET T616LT09 TO0ET VHS 50T
000“8ETS v20Z - vO | v¢0¢ - 10 | 120Z - 10 7 8LT z V1 291 42 L9°0 TO0ET PPT6LT09 TO0ET VHS 0T
VLL'ETS vz0zZ - v0O | ¥20Z - 10 | 1202 - TO 0 0z 0 2 9T 8 Z1°0 TOOET 69Z€990T TO0ET VHS 9NT
006 “12% ¥20z - vO | v¢0¢ - 10 | 120Z - 10 0T L9 0 b €9 8 600 TO0ET 292€990T T00ET VHS 5NT
LT ErS ¥20¢ - ¥0O | ¥¢0Z - 10 | 120 - 10 0 € z S 9T 9z Sy 0 TOOET 07Z€990T TOOET VHS 50T
769 68LS 2202 - vO | ¢c0¢ - 10 | 120Z - 10 0 3z T b €2 LE ZL°0 T96€T €89V€826 196€T vod ONT
7657655 €207 - €0 | €¢0Z - 10 | 020Z - €0 0 5% z € Lv¥ Sz 7€ 0 T96€T €576¢826 196€T vod 90T
7LT'96T5 220z - €0 [¢z0z - 10 [020Z - €0 0 125 z 0T 605 9C 670 T96€T 87802826 T96€T ¥Od DNT
86€ LSTS 2207 - €0 | ¢e0z - 10 | 1202 - 10 0 cc T v 8C 43 670 T96€T 80€L9616 T96E€T VOd HNT
ZEL'STTS 720z - €0 | 120z - ¥O [0zZ0Z - €0 0 cet v €1 8TT GE 870 T96¢€1T Z87€6109 196€1 vod 90T
0L57L92S 2207 - vO | ¢¢0z - 10 | 1202 - 10 0 €y 0 S 8¢ 43 750 T96€T 98796901 196€T vod 90T
ZELTHSS €207 - €0 | €¢0¢ - 10 | 120 - 10 7 9 z 0 b 8 910 T96¢€1T TEP9690T 196€1 vod HNT
v0Z858¢ 2207 - vO | 1¢0C - ¥0 [ 020Z - €0 0 98 T €1 ZL € ZL"0 G8LET 05299726 G8LET ¥od 50T
682°'100'T$ | zzoz - 0 [ 1202 - ¥O [ 120Z - 10 0 781 0 0T VLT LS 80T G8LET G7266226 GBLET ¥0od 9AT
8Y9C1S €20z - €0 | €20z - 10 [ 1202 - 1O 0 91T z LT L6 €0T 661 VZLET GEV6Y0T6 yZLET ¥od ONT
8L8°0FES €207 - ¢0 | ce0z - €0 [ 020 - €0 9 Se 0 v € 43 7570 YZLET LB0TT606 ¥ZLET ¥Od DOT
S9T'SKI$ €207 - €0 | ¢e0c - €0 | 120Z - 10 0 [4A 0 (43 021 1€ LSO VZLET VEETLI0T VZLET ¥Od ONT
26G°€08°T$ [czoz - €0 |¢zoz - €0 | 120C - 10 0 81z z Ge 18T €8 9L T PZLET 6TETLI0T pZLET ¥od 90T
Z221'SLES 2202 - vO | 1e0c - v0 | 120C - 10 0 v 0 S 6 9T 0€°0 VZLET 62CTL90T ¥ZLET ¥0od 90T
990 G8TS €207 - vO | €¢0C - 10 | 1202 - 10O 0 €Vl T 8T vzl LT TZ°0 ZZLET TGB809€09 " ZZLET ¥Od ONT
9Ly 2518 €20z - vO | €¢0¢ - 10 | 120 - 2O 0 Lz€ € 9C 86C 0L €21 GG9ET €6€1E€V06 GS9ET vod 9NT
2G0'11S°T$ [zzoz - 20 | 120Z - €0 [ 020C - €0 0 962 € LT 992 9% ZL°0 06€EET 61166526 06€ET vod 90T
€5L°62TS €70z - €0 | €20C - 10 [ 120T - 2O 0 SG T 9 8¥ 8C €70 89Z€T 65729626 89ZET ¥Od 9NT
979 '208% €207 - 10 | ¢¢0¢ - ¢0 | 120Z - 10 T [T z €z 91C 87 680 89ZET 8YSEE9T6 89ZET VOd ONT
9S1°22Ts €20z - ¥O | €202 - 10 [ 120T - 2O 0 S6 0 61 9L L9 07" T 89Z€T SP6S0L0T 89ZET ¥Od 9NT
99178625 €207 - €0 | €¢0¢ - 10 | 120Z - 10 0 [T 0 8T €2 81 620 €VZET 88ZTISEL6 E€PZEL ¥Od ONT
8L6'2Z1S €207 - ¢O | €20Z - 10 | 1202 - €0 0 11 v 0 L 61 €2°0 €hZET pSTP8906 €FZET ¥Od OOT
9017955 €207 - €0 | €¢0¢ - 10 | 020C - €0 0 L6 0 9 16 0€ ¥S°0 9VTET pT06290T 9V TET ¥Od ONT
ZLE 6T 2207 - Z0 | 120z - ¥0 | 020Z - €0 T vyl T 8 GET 71 0Z°0 0ZIET Z€9GT009°0ZTET ¥Od 50T
0527'12$ ¥20z - 10 | ve0¢ - 10 | 120Z - 10 T LS € € 5 43 Z€°0 GSERT ZGEVSET6 GSEVT ¥SH oNT
66¢ '1€5 v20z - vO | v¢0C - 10 | 120Z - 10 0 6LE z 1z 9G€ ST 910 GGEPT €L185209 GSEPT vSE 90T
8L VES vz0z - 10 | ¥20z - 10 [ 1202 - 10 0 ST 0 8 0T L 600 9TTHT G9¢EL0T6 9TIPT ¥SE onT
296G '82€$ 2207 - €0 | ¢c0¢ - 10 | 020Z - ¥O 7 LS € b 05 62 €€°0 9TTVT TT00¥T09 9TTFT ¥SHE ONT
006°LZ$ vz0z - vO | v20z - 10 [ 1202 - 10 0 L0T 0 LT 08 05 9570 TI6ET 99861926 TI6ET ¥SHE AT
005 ‘€2% €207 - €0 | €¢0¢ - 10 | 120Z - 10 0 S6 0 z €6 61 0€°0 TI6ET 9€€56616 L16EL VSd ONT
006 °2Z% %20¢ - ¥0O | ¥¢0Z - 10 | 120 - 10 0 9z1 0 8T 80T €5 980 TI6€T 89G0€T06 TI6€L ¥SH ONT
0GL 8615 ¥20z - vO | v¢0¢ - 10 | 120Z - 10 7 9L T €1 LyL 87 99°0 TI6ET LELLSTO9 TI6ET ¥SHE ONT
068792% ¥20Z - vO | v¢0Z - 10 | 1202 - 10 0 €9 0 T Z9 S 500 TI6ET 9€LLGT09 TI6ET ¥SE 50T
0007025 ¥20z - vO | ve0¢ - 10 | 120Z - 10 0 9 z 0 b 91 €170 TI6ET G6GPGS0T TI6ET ¥Sd ONT
006 °€Z$ ¥20Z - vO | v¢0Z - 10 | 1202 - 10 9 zz v 0T 8 44 €0 606€T 9L0€LTZ6 606€T ¥SE 90T
€L6°C€$ €70z - vO | €202 - 2¢O [ 120T - 10 0 SY 0 v I 1T 0Z°0 606€T SEV08E06°606ET ¥SH ONT
vZS 611S 2207 - vO | ¢c0z - €0 | 120 - 10 0 62 T z 9z L 010 906€T 78828226 906€1 VSHE ONT
000GZ$ €20z - vO | €202 - 2¢O [ 120T - 10 0 89 4 i 29 €S 08°0 906€T 0T8LETO06 906€T ¥SH 9NT
052°92% yz0z - vO | v¢0z - 10 [ 1202 - 1O Z1 €11 S 6 66 €S 95°0 906€T 89696007 906€T ¥SE ONT
(soTTW)
130 130 eq01 I30 130 eTaueDTSS pe3I2Auo0)
zzoe puz jae3s TI0 | gzemoqsno| | sbrer | Trews |t oproou| S9Tod yabus -oN
UT 38090 3IE3S K3ytaotag on °©3 HO 3TNOIT, ar 3osfoig
309loxg 3o09loag U ¥ ¥
uoT3ONI]3Ssuo) sI{wojlsny TTE3ed

3o0efoxg otzToeads

sSTTe3ad ZzZ0Z Iedx - burpunoazbaspun Texsjze]T UOTINQTIIISTQ S,0TI3ooTH edue]

80



TAMPA ELECTRIC COMPANY

DOCKET NO.

20220048-E1

APPENDIX A

PAGE 5 OF 14

04/11/2022

FILED

810565 €207 - v0 | ¢e0Z - ¥0 | 1202 - 2O 0 0L 0 L €9 99 860 TLOET PE6LLEZ6 TLOET ¥SM DOT
v66 1SV ‘1S [ czoz - 20 [ ¢20Z - 10 [ 020 - €0 0T 9LE € 1T Z9€ bL 660 TLOET ZZV0LT09 TLOET ¥SM DNT
870565 €207 - €0 | ¢e0Z - €0 | 1202 - 2O 0 1€ z 8T 16¢ 1S TS0 6S0€T T09Z0€09 " 6G0E€T ¥SM 5OT
86L V5SS €207 - €0 | €¢0¢ - 10 | 020C - €0 0 98¢ T 9 6LE €2 by 0 ZL6ET T6C1CV6 CL6ET WHM DNT
ZEL'YSS €207 - €0 | €¢0C - 10 | 020Z - €0 0 €Vl 9 L 0€T 67 060 ZL6ET 08817206 ¢L6ET YHM 50T
89€'TIES €20z - 10 | ¢e0c - €0 [ 120 - €0 0 S z Z T €1 SZ°0 ZL6ET LEOBTO0T ¢L6ET VHM 5OT
8T0'20FS v20Z - vO | v¢0¢ - 10 | 120Z - 10 0 68 0 8T TL GE 570 9T6ET GL660G26 9T6ET VHM 50T
810965 €z0z - 10 | 220z - €0 | 1Z20Z - 10 0 50z 0 9 661 9€ €570 9T6ET G0098ET6 9T6ET VHM DAT
108 LEES €207 - 20 | ¢c0¢ - €0 | 120Z - 10 0 862 T ST 782 6 61 0 9T6ET €296L209 9T6€T YHM 50T
GL6'08TS €20z - 20 |2z0z - €0 | 1z0z - 10 0 1€ T 0z 0T 8T 9€°0 669€T 9T¥S9T09 669E€T VHM DAT
€LT'69TS €207 - €0 | ¢e0¢ - ¥0 | 120Z - 10 0 0€ 0 b 9z €1 910 669€T 65ZLE90T 669€T VHM ONT
92¢0STS €207 - €0 | ¢e0Z - ¥0 | 1202 - 10O 0 vZ1 0 S 61T 11 61°0 669€T LVZLEYOT 669ET VHM DNT
ST87129% €20z - 10 | ¢e0¢ - 10 | 120Z - 10 0 z1¢ T LT [XH LE 29°0 669€T ZPZLEIOT 669E€T VHM DNT
7887069 €207 - 10 | ¢¢0Z - 10 | 1202 - 10 0 71 T € LET 87 Z0° 1 669€T 07ZLEIOT 669€T VHM OOT
€0576L25 ¥z0z - 10 | £¢0¢ - €0 | 120C - 2O 0 LST 0 S 75T 61 vZ 0 €LVET 09716026 €LVET ¥HM 50T
162 110 2207 - vO | ¢e0z - 10 | 1202 - €0 0 G61 T L L8T Lz GE'0 ELVET Zr689T09 E€LVET VHM DNOT
LEVTVZS €20z - 10 | ¢e0g - 10 | 120 - 10 0 (422 T 43 61V 3 vE0 €LVET 91689109 €LVET VHM 50T
Z16°L1FS €207 - 10 | ¢¢0¢ - 10 | 120 - 10 0 v6 4 € 68 43 Zv° 0 PIEET 9L0L9G0T YIEET VHM 50T
L6G76€EVS €z0z - 10 | 220z - 10 [ 1Z0Z - 10 0 €z1 0T 8L SE 6 600 €TEET 92978006 €TEET VHM 9AT
26591 €20z - 10 | ¢c0z - 10 [ 1202 - €0 0 Sz1 € 91T 90T 9T 710 €TEET PT9PB890T E€TEET VHM ONT
186 °20€$ €z0z - 10 | 2zoz - 10 | 1202 - 1O 0 8h € L 8¢ 4 vZ'0 €TEET T8G7890T E€TECT VHM 90T
Z00'20T$ 2207 - €0 | ¢c0¢ - 10 | 020 - €0 0 0L L TT [ ST ST°0 ZIEET TPLZ8T09 CIEET VHM DNT
T08/65€S €207 - 10 | ¢e0Z - 10 | 1202 - €0 0 56 v 43 65 0€ €0 L6ZET 95769209 L6CET YHM 50T
925 'ETLS €20z - 10 | ¢e0c - 10 | 120Z - 10 0 89¢ 0 9 29¢€ 62 €70 L6ZET ZEV09S0T L6CET WHM DNT
€97 'LVLS €207 - 10 | ¢¢0Z - 10 | 1202 - 10O 0 6L v € ZL T €0 L6ZET GZP09G0T L6ZET VHM 90T
787 'ZhES €z0z - 10 | 2zoZz - 10 | 1202 - €0 0 81¢Z 0 8T 00Z 0Z 6270 962€T 70€9LET6°96CET VHM 90T
€96°902'1$ |¢czoz - 10 | 220C - 10| 1202 - 1O 7 56 T 43 Z8 18 vET 96Z€T 68201006 96Z€T YHM 50T
129 '888$ €z0z - 10 | 220z - 10 | 1202 - 10 1 90T z V1 06 89 S6°0 96¢€T TITTEG09 962€T YHM 50T
Z€878ERS €207 - 10 | ¢¢0¢ - ¢0 | 120Z - 10 0 v 0 S LE 61 €2°0 962€T T9€29G0T 962E€T VHM ONT
0ZL7L0Z% €207 - €0 | €20 - 10 [ 120 - 1O T 1€ € 0T 8T 9z LZ°0 8TTET ZL165926 8TTIET VHM 50T
16979268 €207 - 10 | ¢c0¢ - 10 | 120Z - 10 0 8cz T LT 022 6€ ¥6°0 BTTIET 67€21926 8TIEL VHM ONT
L0L7198S €207 - 10 | ¢e0Z - 10 | 1202 - 20 0 v6 0 9 88 v 69°0 BTIET 78E€F0226 " 8TTEL VHM DOT
759 '€6€S 220z - €0 | 220z - 10 [ 1202 - 10 0 90T 0 S 10T 9C GETO 8TTIET 666S€G0T 8TTIEL VHM ONT
68T'LEGS 2207 - v0 | ¢e0Z - 10 | 1202 - 10 0 8LE 0 ST €9€ €9 S6°0 BTIET G66GEG0T 8TIEL VHM 90T
vLE'TES ¥z0Z - vO | 20z - 10 [ 120Z - 10 0 0z 0 8 [ T €170 vZOv T 06T9TT06 ¥Z0VT ¥HS 90T
866 07S v20z - vO | v¢0C - 10 | 120Z - 10 0 v 0 L SET €1 ST°0 vZopT pL8LYLOT 7Z0FT VHS 0T
ZT0°€9L$ zz0Z - v0O | 220z - 2¢O [ 120T - 10 6C S6F € L 587 67 9L 0 ZZ0vT GGST6506°2Z0FT VYHS 90T
0S5z2‘ves vz0Z - vO | ¥2c0Z - 10 [ 120 - 10 4 9z € 8 STV SY 870 0Z071T €LG€2209°0207T VHS 50T
PLL'ETS ¥z0z - vO | ¥20Z - 10 [ 120T - 10 0 6 S T € 1z 970 8T8ET 96G9€€26 006€T YHS 9NT
S9% 70015 ¥20z - vO | v¢0¢ - 10 | 120Z - 10 8 ZLT 0 € 69T 8T LZ°0 006€T 86269816 006€T VHS DNT
029 €9% vz0z - vO | v20z - 10 [ 1202 - 10 0 251 T ST 9€T T Z7°0 006€T 69CLTLOT 006ET VHS 90T
ZIT'S8LS 2207 - €0 | ¢c0¢ - 10 | 020Z - €0 T S8 T 0z 79 €€ 6L°0 L68ET TSTEE60T L68BET VHS ONT
000°€€$ ¥20Z - vO | v¢0Z - 10 | 1202 - 10 z 509 T Ge 695 €zl 8L T LIBET LT¥ZZL0OT LIBET VHS 50T
L6078€S ¥20z - vO | ve0¢ - 10 | 120Z - 10 T 10T 0 b L6 LT LZ°0 08LET €66€CL0T 08LET VHS ONT
86€'1ES ¥20Z - vO | v¢0Z - 10 | 1202 - 10 0 vy 0 T €z €z 870 ZG9€T T9E8YLZ6 ¢S9ET VHS DNT
VLL'ETS ¥z0Z - vO | 20z - 10 [ 120Z - 10 € [ 4 € L 8Z €L°0 SP9ET 7SLLOTZ6°GPIET VHS 90T
Z0L'15GS 2207 - vO | ¢c0¢ - ¢0 | 1202 - 10 0 0% T € 9¢ zz 050 GPIET 60€61G16 GP9ET VHS 90T
005792$ ¥20¢ - ¥0O | ¥¢0Z - 10 | 120 - 10 0 L61T z S 061 LT 9€°0 Zheet €6¢0T016 CVEET VHS 9AT
005$ yz0z - vO | v¢0z - 10 [ 1202 - 1O 0 [ 0 S 6¢ 0T 910 ZVEET €9€L2506 ¢VEET VHS ONT
(soTTW)
zz02 MMW uwwwm 30 s Te30L wwwwq ﬁmwmm TETIUSPTSSY | so10d GAMM”M“MU .
uT 3s0D 3axe3s TOUWOISNY °N ar a3oeloag
R Kytaotag o0 ©3 HO JTNOITD
309loxg 3o09loag
TT®3=Q
UOT3IONIJFSUO) saswo3sn)

3o0efoxg otzToeads

sSTTe3ad ZzZ0Z Iedx - burpunoazbaspun Texsjze]T UOTINQTIIISTQ S,0TI3ooTH edue]

81



TAMPA ELECTRIC COMPANY

DOCKET NO.

20220048-E1

APPENDIX A

PAGE 6 OF 14

04/11/2022

FILED

96¢ LVTS 2207 - 10 | 120Z - €0 [ 020Z - €0 z 00T v z 76 9¢ TS0 T6VET 8TT0EZ0T T6FET ¥SM DOT
TGE'TI8TS €20z - 10 | ¢c0c - €0 | 120Z - 10 0 99T T z €91 €1 LT°0 06VET LTTST8Z6 06VET ¥SM DNT
G8GG9% €207 - 10 | ¢e0Z - €0 | 1202 - 2O [ 165 T T€ SZs 00T ze'1 €8VET GGPE6E09 €8VET ¥SM OAT
Z0C '€5€S 220z - €0 [ ¢z0z - 10 [020Z - €0 T 43 T 0z Z0¥ 0€ €2°0 8ZVET G670¥GT6 8ZVEL ¥SM ONT
856 LTS 2207 - €0 | ¢e0z - 10 | 1202 - 10 Z1 602 0 T 80¢ 91 920 8ZVET GEBEZP06 8ZVEL ¥SM OAT
688685 7z0Z - 20 | 1202 - €0 [ 020Z - €0 0 112 2 [4 S6T €€ 0L"0 SZhET 6VyPyZ0T SZVET ¥SM 9NT
€€L76G5 €207 - €0 | €¢0¢ - 10 | 120 - 2O 0 05T T L 2 9% 870 PEEET LS9GP9T6 VEEET ¥SM ONT
YEETLYLS 2207 - €0 | ¢e0z - 10 [ 020 - %0 0 05 € vE €T 9z €270 €EEET 07LGBLT6 €EEET ¥SM DAT
7287885 €20z - 20 |¢eoz - ¥0 [ 1202 - 1O 0 67 z T€ 91 9T 910 €EEET 88GL000T EEEET ¥SM ONT
7L97GERS €20z - 10 | ¢e0z - €0 [ 1202 - 20 0 €L 0 8T S 8€ 670 0zzET LT6T0606 0¢ZET ¥SM 5OT
GEG 995 €207 - €0 | €¢0¢ - 10 | 120 - 2O 6 L8 7 LT 99 Sh 2570 0ZZ€ET €LTI6T0T 0ZZET ¥SM ONT
017 06% €207 - €0 | €¢0C - 10 | 1202 - 2O 0 1z1 T € LTT 81 810 80ZET LE€GL9LZ6°80ZET ¥SM DOT
5857695 €20z - 10 | 220z - €0 [ 1202 - 20 0 L9 z T 79 T€ 8€°0 LOZET Z8LET906 LOZET WSM DNT
G8GG9% €207 - €0 | €¢0C - 10 | 1202 - 2O 0 95 0 €€ € LT 0Z°0 LOZET 9TELYTO6 LOZET ¥SM 90T
SGE€G799% €70z - €0 | €20C - 10 [ 120T - 2O 0 €L 2 6 09 ST 920 LOZET 26897106 LOZET VSM 90T
697 VLTS €207 - 10 | ¢¢0Z - €0 | 1202 - 10 0 0z z L 1T 8 600 86TET PZ¥S5926 861ET VSM ONT
€L080€S €70z - 10 | 220z - €0 [020Z - €0 0 91T 7 9C 98 [ LT°0 86TET 996€8T26 86TET ¥SM 9NT
€66°021S 2207 - €0 | ¢¢0z - 10 | 1202 - 10 0 1z T z 8T 1T €10 86TET 968TG00T 86TEL ¥SM 50T
TIL'G9TS €20z - 10 | ¢e0T - €0 [ 120 - 10 0 Ve z 4 0Z 8 010 86TET GLBTSO0T 86TET ¥SM 9AT
G86'S61S €207 - 10 | ¢c0¢ - €0 | 120Z - 2O 9 S8 z 05 €€ T TZ°0 86TET TSBTS00T 86TET ¥SM ONT
5867595 €z0¢ - €0 | €20 - 10 | T20Z - 10 0 L8Z 0 [ S8Z 05 0T T P6TET GEGGP906 P6TEL ¥SM 90T
€GLSVTS 2207 - €0 | ¢c0¢ - 10 | 120Z - 10 6 5 S z z €1 61 0 Z6TET 90TZ€606 ¢61EL ¥SM ONT
G8GG9% ¥20Z - 10 | €¢0C - €0 | zz0Z - 10 € vl z €1 65 ST ZZ°0 E 9T.25206 P9TET ¥SM 50T
25972918 €20z - 10 | ¢e0c - €0 | 120C - 10 S Sz S ST S €2 910 Z9T€ET LLZVZTIE6 CITET WSM DNT
€€L76G5 €207 - €0 | €¢0C - 10 | 020Z - ¥O 0 85 91 € [ 92 LETO Z9TET 9Z7G8T26 ¢9TEL ¥SM 90T
SE€G199% €70z - €0 | €20Z - 10 [ 120T - 10 0 8L S 0§ €2 vz 0€°0 Z9TET 6ETSEP06 "ZI9TET ¥SM ONT
TEE GETS €207 - 20 | ¢¢0Z - ¥O | 120 - 2O 9 €L € €z Ly 0€ 80 Z9TET PEVBSTOT C9TET ¥SM ONT
95€‘€6$ 7z0Z - €0 | 220z - 10 [ 120T - 10 [43 ) 0 € 19 0T 9T°0 Z9TE€T ZEP8STOT Z9TET VSM 90T
5857695 €207 - 10 | ¢c0¢ - €0 | 120Z - €0 0 €1 T 0 43 €1 600 TYIET 0G€ZVPZ6 TYIEL ¥SM 90T
L6T'C0TS €20z - 10 | 220z - €0 [ 120T - 2O ST 9¢ T T vE 8 0T 0 TPIET ZZYSLST6 TPTIET ¥SM 50T
5857695 €207 - 20 | ¢e0c - ¥0 | 120Z - 2O 0 36 T € 76 67 Ly 0 THIET TLELVTOT TPIET ¥SM ONT
98€"LLS 2207 - €0 | ¢e0Z - 10 | 1202 - 10 0 61 T 9 43 L 010 TPIET PPELVTOT TPIET ¥SM DOT
5857695 €207 - 10 | ¢ec0c - €0 | 020 - €0 0 ¥S1T v L €71 €1 010 0V TIET 9T6€T00T OVTET ¥SM ONT
GSY'hPES €207 - 10 | ¢e0Z - €0 | 1202 - 2O 0 6LT 0 6 0LT €z 920 BETET 0970LT09 8ETET ¥SM 90T
TEG'GEES 2207 - 20 | te0e - v0 [ 020 - €0 0 T9¢ v S 7S¢ 81 0€°0 8ETET 8Z9SHTOT 8ETEL ¥SM 5NT
S78707S 2207 - 20 | ¢e0z - 10 | 120 - 10 0 v6 0 z Z6 9 L0°0 BETET 8T9GYTOT BETET VSM ONT
ZL9789% 2207 - €0 | ¢e0z - 10 [ 120 - 10 0 £z2 0 8 STC 6 L0 0 ETTET €0660626 €LIET ¥SM 90T
0T€ ‘G968 2207 - €0 | ¢¢c0¢ - 10 | 020Z - €0 0 €5z T 61 €€C vE TS0 ETTET G8€96L06 €LTEL ¥SM 90T
5867595 €207 - ¢0 | ¢e0z - ¥0 [ 1202 - €0 9 Z1 ¥ S € 9 T1°0 €TTET 22522706 €TTET ¥SM 90T
5857695 €207 - 10 | ¢c0c - €0 | 020Z - €0 0 zL z 6 19 z€ Z7°0 TIIET 70966626 TTIEL ¥SM ONT
Zv8’81€ES €20z - 10 | 220z - €0 [ 120T - 10 0 1z [4 T 8T LT 0Z°0 TTIET TSLZLO09 TITET VSM 90T
TEE'GPS 2207 - €0 | ¢e0z - 10 [ 1202 - 1O 0 60T 7 0T 56 05 L9°0 60TET TSSEV906 60TET ¥SM ONT
G8GG9% €207 - 10 | ¢e0Z - €0 | 1202 - 20 0 162 0 6 782 43 L7 0 60TET T06€€209°60TET ¥SM DOT
AHER 2207 - 20 | ¢e0z - 10 | 120C - 10 0 69 € 0T 95 91 €170 6LOET 8LTLTS06 6L0ET ¥SM DNT
906 'ZLTS 2207 - Z0 | 120z - ¥0 | 120 - 10 € 6€ 9 8 Sz Tz 710 6L0ET PPEFOT09 6L0ET ¥SM DNT
SE€G799% €70z - €0 | €20C - 10 [ 120T - 2O 0 L9 S v 85 0€ vE0 6L0€ET 7Z9LL009°6L0ET ¥VSM 90T
LZL76GTS 2207 - €0 | ¢¢0z - 10 | 1202 - 10 S €y S 9 43 LT 810 6LOET G09LL009 6LOET ¥SM 90T
5867595 €20z - €0 | ¢e0z - €0 [ 120 - 10 8T €95 z L ¥SS 53 SLT0 8LOET 8S6LZT0T 8LOET ¥SM 50T
6€0°802% €207 - 10 | ¢c0¢ - €0 | 120Z - 10 T 9¢ T z €€ ST 81 0 8LOET GS6LZTOT 8LOET ¥SM ONT
(soTTW)
130 130 eq01 I30 130 eTaueDTSS pe3I2Auo0)
ceoe pug 37e3S TI0 | gzemoqsno| | sbaeq | Trews [T i obrood| SoTed y3bus “oN
UT 38090 3IE3S K3ytaotag on °©3 HO 3TNOIT, ar 3osfoig
309loxg 3o09loag U ¥ ¥
uoT3ONI]3Ssuo) sI{wojlsny TTE3ed

3o0efoxg otzToeads

sSTTe3ad ZzZ0Z Iedx - burpunoazbaspun Texsjze]T UOTINQTIIISTQ S,0TI3ooTH edue]

82



TAMPA ELECTRIC COMPANY

DOCKET NO.

20220048-E1

APPENDIX A

PAGE 7 OF 14

04/11/2022

FILED

726 'G1SS €207 - 10 | ¢e0Z - €0 [ 1202 - 2O 0 6 € S 78 81 0Z°0 LELET €76L6¢0T LELET ¥SM 90T
TZT 15T €202 - ¢0 | ¢e0c - v0 | 120C - 2O 0 9z T T [ 81 0Z°0 LELET VE6L6C0T LELET WSM DNT
826 '19€S 2207 - €0 | ¢e0z - 10 | 1202 - 10 0 i1 0 S 6 62 750 8L9ET ZL9PTS06 " 8L9ET ¥SM DNT
€€GTEVS €207 - 10 | ¢c0¢ - €0 | 120C - €0 0 g 0 T v 8C 850 8L9ET 8€.88Z0T 8LIET WSM HNT
zzv’eces €207 - 20 | ¢e0z - ¥0 | 120 - 2O 0 LT 0 9 1T 81 870 BLIET €907GZ0T 8L9ET ¥SM 90T
5857695 €20z - 10 | ¢e0c - €0 [ 120 - 2O 0 szt 0 0 SZ1 62 ZET0 VL9ET €6902706 ¥L9ET ¥SM 90T
T19°692$ 2207 - €0 | ¢¢0z - 10 | 120 - 10 z 89¢ T 9 T9€ 9€ LSO VL9ET LVLLLZOT FL9ET ¥SM DNT
8707G6S ¥20z - 10 | £¢0C - ¢0 | 120 - 2O € 1€ T € LT 61 61 0 ZL9ET 0€6TL616 CLIET ¥SM DAT
L5579z2s €207 - 10 | ¢c0¢ - €0 | 020Z - ¥O 0 897 0 43 95 9¢ LZ°0 ZL9ET 67890109 ¢L9ET ¥SM ONT
S85°G9% ¥20z - 10 | €202 - 2O [ 120T - 2O 8 8LE T 6 89¢€ £F 8570 ZLIET T08E6V0T ZLIET VSM ONT
€1 6825 2202 - vO | ¢c0c - ¢0 | 020Z - €0 0 18€ T € €8¢ SZ TL70 0L9€T 0TYPZTE6 0L9ET ¥SM ONT
LLT'6LS ¥20Z - 10 | €202 - 20 | 1202 - 2O T v1e 0 0T v0C LE 0€°0 699€T 8EG0LLZ6 699E€T ¥SM DNT
€8871ETS €207 - 10 | ¢e0c - €0 | 120C - 10 0 5 2 T b 6 Z1°0 699€T 9L0L0T09 699€T ¥SM O5NT
0vS ‘2828 €207 - 20 | ¢e0z - ¥0 | 120 - 2O 8 9¢ v 43 0z Sz €2°0 ZI9€T 92€95626 ¢I9€T ¥SM 90T
8707665 ¥20z - 10 | £¢0¢ - ¢0 | 120 - 10 0 LL T b ZL L 600 Z19¢1 GOECZTE06 CI9ET ¥SM 9AT
017 ‘065 ¥z0Z - 10 | €202 - 20 [ 120 - 2O 0 0z T 6 0T ST €T°0 CT9€T €Z116206°CT9€T ¥SM 50T
6LT LLTS €20z - 10 | ¢e0c - €0 [ 120 - 10 0 3 0 TT 43 L 9070 Z19¢1 L1822009 ¢T9€T ¥SM 50T
IR €207 - 10 | ¢c0¢ - €0 | 120 - 2O 0 58 T € 18 €€ 0€°0 ZI9€T GETE0009 ¢I9€T ¥SM 90T
716 '8LTS 2202 - ¢0 | te0z - ¥0 [ 1202 - 10 0 SET T € T€T €2 SZ°0 ZI9€T 0620009 CT9ET ¥SM 90T
VL EBLS 2207 - €0 | ¢e0z - 10 [ 0202 - €0 0 121 0 43 STT LT €€°0 GO9€T 96625016 G09€T ¥SM 50T
720'vZS zz0z - 10 | 120 - €0 [ 120T - 10 0 9% 0 €T €€ 9 2170 68G€T 606LLTE6 68SET ¥SM ONT
G6C 6715 2202 - vO | ¢c0¢ - ¢0 | 120 - 2O S 9 0 S T 91 €€°0 68GET €20Z9T€6 68SET ¥SM ONT
G8GG9% €207 - vO | ¢e0Z - ¥0 | 1202 - ¥O T 181 0 L 08T 07 670 98GET 98ZZhhZ6 98SET ¥SM OAT
0TV ‘065 vz0z - 10 | €202 - 20 [ 1202 - 20 0 8¥ € 0 Sv 43 L9°0 98GET 6ZL8VL16 98GET ¥SM ONT
T2 '8L9S €207 - 10 | ¢e0Z - €0 | 020Z - €0 0 Z8 S 8 69 L9 L0°T 98GET LZ9€0€09"98GET ¥SM DNT
vvL 1S 2207 - 10 | te0z - €0 [ 120 - 10 0 S 0 T b 6 Z1°0 98G€ET €€€GGZ0T 98GET ¥SM 90T
Z10'6€ETS 2207 - €0 | ¢¢0z - 10 | 120 - 10 S 02 0 z 8€C Z1 T1°0 GLGET ¥Z675006 GLSET WSM ONT
88T 0CTS €20z - 10 | ¢e0c - €0 [ 120 - 10 1 911 € 8 S0T €1 0T 0 GLGET 98€7SG006°GLGET ¥SM 9AT
98GL6% 7z0Z - €0 | ¢c0z - 10 [ 120 - 10 0 0z 7 9 0T [ LT"0 VLSET 8€90GZ0T ¥LGET ¥SM 5NT
888 '17S 2202 - ¢0 | te0z - ¥0 [ 1202 - 10 0 1z 0 [ 61 91 910 PPGET 692€G00T FFSET ¥SM 90T
8287861 €z0z - 10 | 220z - €0 [ 1202 - 20 0 SLT T 0T vt V1 1270 GEGET 0L9€8626 GESET ¥SM ONT
ZGv'992$ 2207 - v0 | ¢e0Z - 20 | 1202 - €0 0 €1 € 0 0T 43 €€°0 GEGET T99€8626 GESET ¥SM DOT
LVT7022S 2202 - vO | ¢ec0¢ - ¢0 | 020C - ¥O 0 08 0 z 8L 81 920 GEGET 06125626 GESET ¥SM ONT
LLT'6LS €207 - €0 | €¢0C - 10 | 1202 - €0 0 SL T v 0L 3 050 GEGET 62881916 GEGEL ¥SM 90T
GG871G2S 2207 - €0 | ¢e0g - 10 | 120 - 10 0 ZLE € ST vSE T vZ 0 €€GET 69TLG616 €EGET ¥SM 9AT
GEG 995 €207 - €0 | €¢0¢ - 10 | 1202 - 2O 0 06 0 €1 LL 62 Z€'0 ZZSET 29069126 ZZSET ¥SM DNT
950 66€5 €20z - 10 | ¢e0c - €0 [ 120 - 2O S 09 € 0T LY 05 €570 Z25¢€T €ChLV616 CCSET ¥SM OAT
ESNER 2207 - vO | ¢c0¢ - ¢0 | 120 - 2O 0 1T T 0 0T 9 L0°0 ZZSET 0ZLS0€09 ¢ZSET ¥SM 50T
5867595 €20z - €0 | ¢e0z - ¥0 [ 120 - 2O 0 ST z € 0T 6 Z1°0 TZSET 726¢6€0T ¢¢GET ¥SM ONT
690 VLZS €20z - 20 |¢e0z - ¥0 [ 1202 - 2O T €11 € S S0T 05 L7 0 ZZ5€ET G0626€0T ¢ZSET ¥SM ONT
0TV “06% €207 - €0 | €¢0C - 10 [ 120 - €0 0 9€T € 0€ €0T 89 L9°0 TTSET Z06¢6€0T ¢¢GET ¥SM 50T
5857695 2207 - vO | ¢c0¢ - ¢0 | 120Z - 2O 0 0LT 0 8 291 19 69°0 ZZSET 788Z6€0T CZSET WSM ONT
€25'121S €207 - 10 | ¢e0Z - €0 | 1202 - 10 0T i1 v 9 v Z1 910 ZZ5€ET 7L8Z6€0T ZZSET ¥SM DOT
€€L7655 €70z - €0 | €202 - 10 [ 1202 - 20 0 v 7 6 82 22 Sy 0 0ZG€ET LSZZ¥Z0T 0ZSET ¥SM DNT
766 °L92$ 2207 - €0 | ¢e0Z - 10 | 1202 - 10 S i v S 1T 61 920 9TGET 26669109 9TGET ¥SM 5NT
6TV LSTS €70z - 10 | 220z - €0 [ 120T - 10 6T LL 0 L 0L 8T 9T°0 VIGET 8G8T9ET6 FIGET VSM 90T
870665 €707 - €0 | €20z - 10 [ 120 - 2O 0 6T T 0 8T 0Z vZ'0 VISET 7E6FZ90T ¥IGET ¥SM 5NT
€€L°6G% €20z - €0 | €20C - 10 [ 120T - 2O 0 0p 4 8T 0¢ LE 9€°0 0TGET 0668TZ0T 0TSET ¥SM 9NT
06€°LETS 2207 - O | ¢c0¢ - ¢0 | 120Z - 2O L 9¢ T T 7€ T ¥Z 0 T6VET Z9TLZ8T6 T6VEL WSM ONT
(soTTW)
130 130 eq01 I30 130 eTaueDTSS pe3I2Auo0)
ceoe pug 37e3S TI0 | gzemoqsno| | sbaeq | Trews [T i obrood| SoTed y3bus “oN
UT 38090 3IE3S K3ytaotag on °©3 HO 3TNOIT, ar 3osfoig
309loxg 3o09loag U ¥ ¥
uoT3ONI]3Ssuo) sI{wojlsny TTE3ed

3o0efoxg otzToeads

sSTTe3ad ZzZ0Z Iedx - burpunoazbaspun Texsjze]T UOTINQTIIISTQ S,0TI3ooTH edue]

83



TAMPA ELECTRIC COMPANY

DOCKET NO.

20220048-E1

APPENDIX A

PAGE 8 OF 14

04/11/2022

FILED

S6T76G5 €207 - 10 | ¢e0Z - €0 [zz0Z - €0 0 81 T T 91T ST 8T°0 7EOET T’8€ZCyT0T-2SnI-buTuUSpIeH TeI93®]
€0 LLS ¥20z - €0 | ve0c - 10 | 220 - €0 0 6€ 0 b Se €2 €270 G90€T T70869C101-9SNi-DUTUSPIBH [BISIET
6157965 ¥20Z - €0 | v¢0Z - 10 | 2z0Z - €0 0 Ly T € €p 92 6270 €90€T T’GpSpcT0T-2SnIi-buTuspiey Teis3e]
69¢ 785 €z0z - ¥0O | €202 - 20 [zzoz - 10 0 v T z 8¢ €2 9270 €50€T 1788L0C101-osni-butusprey TeIaie]
€6 €85 €207 - v0 | €202 - 20 [zzoz - 10 0 v8 0 11T €L 8T 920 €G0€ET 1798.0ZT0T-2SnI-buTUSpIEH TeI93e]
LTZ'VETS ¥z0Z - 10 | €20C - €0 [2zoz - 2O S 19 z 4 LS Iz T7°0 9V0€T €'LyCT0T0T-9Snd-buTuspIey TeIsle]
8EY ‘0C$ €207 - v0O | €202 - 20 [zzoz - 10 0 ST 0 v 7T 9 90°0 8V0€ET T'2ZL00T0T-9sni-butuspiey Teislel
TLE'SHTS €20z - 10 | ¢e0T - €0 [220Z - €0 T 38 T z G8 vy 770 8V0ET T79TL00T0T-2SnI-buTuspieH Teis3e]
LL67LZS ¥20z - 10 | £¢0¢ - €0 | 220Z - €0 0 (1 z b 8 8 600 €70ET T/€89€6001-9SNI-DUTUSPIBH [BI93ET
SLL'TES €z0¢ - €0 | €20 - 10 | zz0z - 10 0 1z T T 61 11T 0T°0 €V0ET T17859€600T-2Sn3-buTuspIeH TeIs93®]
€L87ECTS €z0z - 10 | 220z - €0 [zzoz - €0 0 05 T z Ly 9C 8€°0 €70€ET Z'979€6001-9SNI-bUTUSPILH TeIale]
8Z1°'18% ¥20Z - 10 | €¢0C - 20 | 2zz0Z - 2O SL zz1 T z 61T 9z SZ'0 TI9€T 1°6.82600T-2Sn3i-buTuSpIeH TeIs93®]
ZzL'62S Gz0z - €0 | Ge0e - 10 | 220z - 2O 0 €1 T z 0T 43 600 6LZET 175966800 1-9SNI-DUTUSPIBH [BISIET
296 CE$ ¥z0z - €0 | ¥2c0z - 10 [ zzoz - €0 0 6 0 v S 9 0T°0 68€ET T7085L800T-9snid-buTusprey TeI=le]
T€6‘€9% 720z - €0 | ¥20Z - 10 [ 2z0Z - €0 0 144 S 4 LT ST 6T°0 9G9€T T'9€€5L00T-9sni-buTuspiey TeIsle]
6€9'9€% vz0Zz - €0 | ¥2c0z - 10 [ zzoz - %O € € 1 0 z v 1170 9G9€T T'70€GL00T-9Sna-buTuspIey TeI=le]
82Z'8v$ 720z - 10 | €202 - 2¢O [2z0Z - €0 0 9 T T 2 0T ST°0 0ZVET T'Tp65500T-9sni-butuspiey Tersle]
6€9 78115 €207 - 10 | ¢c0¢ - €0 |zz0Z - €0 0 (13 0 1T €€ 8¢ 9€°0 6TVET Z70005500T-9Sni-buTuspIey [eIsle]
9€7'625 720z - €0 | v20Z - 10 [2z0T - €0 0 L9 0 S 29 0T 80°0 86TET T7€981500T-2Sn3-buTuspiey [eis3e]
6TL VLTS ¥z0Z - €0 | vc0z - 10 [ 220z - 2O 0 €62 0 (44 LT [ €570 66TET €70€L0G00T-9SNI-bUTUSPIBH TeI97e]
058 '87% €z0z - 2O | €202 - 10 |Zz0oZ - €0 0 S T 0 i 6 6070 LELET T17252L000T-2Sni-buTuspiey Teis3e]
87€’00TS €207 - 10 | ¢c0¢ - €0 | 120Z - 10 0 9 0 € € 9 TT°0 0€07 T 6L70L926 0€0VT ¥SM ONT
GEG 7995 ¥20z - 10 | €¢0C - 10 | 1202 - 20O 0 81T 0 9 Z11T vE 95°0 0€07T Zv669926 0€0FT ¥SM DNOT
672 165 €20z - 10 | ¢e0c - €0 | 120C - 2O 0 06 0 43 8L S T0 0 0€07 T £5569926 0€0FT ¥SM DNT
LLT'6LS ¥20z - 10 | €¢0C - ¢0 | 1202 - 2O Z1 LLT T ST 191 67 750 0€07 T 65.98806° 0€0FT ¥SM 90T
5887165 2202 - v0 | ¢e0c - ¢0 | 120 - 2O 0 z8 0 T 18 0T €170 0€07 T ZEOTVE09 0€0F T ¥SM 5AT
€TV '0LS 2207 - O | ¢c0¢ - ¢0 | 1202 - 10 T 70T 0 € 10T V1 600 0€07 T €7952109 0€0VT ¥SM 50T
€€L7655 vZ0z - 10 | £¢0C - ¢0 | 120 - €0 z 992 4 8 957 TL TT° 1T Z68€T 87P8EECOT ¢68ET ¥SM ONT
LLT'6LS ¥z0Z - 10 | €202 - 2¢O [ 120Z - €0 € She € L SET 19 6L°0 €L8ET CCTITTE09 €L8ET ¥SM 5NT
€67 '81ES €20z - 10 | 220z - €0 | 1Z0Z - 10 0 Z11 0 8 V0T ST 070 0L8ET €L28Z706 0LBET ¥SM 9AT
€€L76G5 €202 - vO | €¢0¢ - ¢0 | 120Z - 10 6 L€ S TT 12 61 920 G98ET TEOTES06 G98ET ¥SM ONT
70V LES 2207 - 10 | 120Z - €0 | 1202 - 10 T € T T T €1 910 798€ET pSy08E09 " F98ET ¥SM DNT
LTV "16FS 2207 - €0 | ¢e0¢ - 10 | 120Z - 10 9 €8 1€ 67 € % 1570 v98€ET GOGOTEOT ¥98ET ¥SM ONT
756 '61€5 €207 - ¢0 | ¢e0Z - ¥0 | 120 - 2O z 09 6 I 0T 0T ST°0 798ET L6V0OTEOT F98ET ¥SM DNT
09T‘€LSS €70z - 10 | 220z - €0 [ 120T - €0 9T 8T¢ L9 €€C 8T LS TL°0 798€T LLFOTEOT 798ET VSM 90T
L2y 07ES €207 - 20 | ¢e0Z - ¥0 | 120 - 10 z 792 0 S 65T 43 L7°0 €98€T 8€86,209 €98ET VSM ONT
LGL765Z8 €z0z - 10 | 220z - €0 [ 120z - 10 € 02 v LT 61C 9z 870 098€T GTCLOEOT 098ET ¥SM 90T
YIS LTS 2207 - vO | ¢c0¢ - ¢0 | 120Z - 10 0 ¢ 6 0z 4 8¢ SZ°0 098€T ZTZLOE0T 098ET ¥SM ONT
€€L°6G% €20z - vO | €202 - 2¢O [ 120T - 2O 22 002 T 8T 18T 9¢ 8€°0 9GLET TEBLOZ06°9GLET VSM 90T
ZS0GTTS €207 - 10 | ¢c0¢ - €0 | 120 - 2O 0 39 € 0T S5 43 800 9GLET GGEG9T09 9GLET ¥SM ONT
220°50TS €202 - ¢0 | ¢e0z - ¥0 [ 120 - 2O 0 00T 0 L €6 44 SZ°0 9GLET G6G68G0T 9GLET ¥SM 9AT
007 "0LTS €z0z - 10 | 220z - €0 [ 120 - 20 0 Z1 0 b 8 €1 v1 0 9GLET 8568501 9GLET ¥SM DNT
9LE"T6S 2207 - €0 | ¢e0z - 10 | 1202 - 10 0 6% 0 9 €V 1 61°0 0GLET 0890TT09 0GLET ¥SM 90T
0T0782$ zz0z - 10 | 1202 - ¥0 [0Z0Z - €0 0 9r1 z 9T 821 S 0T°0 LYLET 6€L6620T LVLET ¥SM ONT
GEG 7995 ¥20z - 10 | €¢0C - €0 | 1202 - €0 0 Z8 v L TL LT €0 BELET 66286201 8ELET ¥SM 90T
687 ‘€VCS 7z0Z - v0O | 220z - 2¢O [ 120T - 10 0 79 € € 95 z€ €70 LELET 66€09616 LELET ¥SM 9NT
TL6'9€ETS €207 - 20 | ¢e0Z - ¥0 | 120 - 2O 0 1z 0 v LT €1 LT°0 LELET 66907L06° LELET ¥SM 90T
LL7'06% 7z0Z - v0O | 220z - 2¢O [ 120T - 2O 0 ST 0 € ST 4 0T 0 LELET PTZ0VL06°LELET VYSM 90T
825769135 €207 - 10 | ¢c0¢ - €0 | 120Z - 10 0 62 0 €1 91 8 61 0 LELET 96€TTE09 LELET ¥SM 90T
(soTTW)
130 130 I30 130 pe3I2Auo0)
©30,
EMNM“U puzd 3ze3s uwwwm saswo3sn) T=30L sbxet TTRWS TeT3uspTsed | 104 yabust ‘ON N
uwwﬂoum Jo9C01d Kytaotag o0 ©3 HO JTNOITD
uoT3ONI]3Ssuo) sI{wojlsny TTE3ed

3o0efoxg otzToeads

sSTTe3ad ZzZ0Z Iedx - burpunoazbaspun Texsjze]T UOTINQTIIISTQ S,0TI3ooTH edue]

84



TAMPA ELECTRIC COMPANY

DOCKET NO.

20220048-E1

APPENDIX A

PAGE 9 OF 14

04/11/2022

FILED

ZGL718% ¥20Z - €0 | v¢0Z - 10 | 2202 - ¥O 0 o€ 0 z 8Z Tz SZ'0 TIOET T17869G290T-2Sn3-buTuspiey Teis3e]
eV 'S v20z - €0 | ve0c - 10 | 220 - ¥O 0 Z1 0 I 1T 8 L0°0 VZIET 10979190 1-9SNi-DUTUSPIBH [BISIET
786 '97$ ¥20Z - €0 | v¢0Z - 10 | 2z0Z - €0 0 1€ 0 z 6C 1z 710 9GLET T170656850T-2Sni-buTuUSpIEH TeI93®]
9977955 Gz0z - vO | GeOc - 10 | 220Z - 2O 0 9z 0 6 LT ST LT°0 TLEET T77862L50T-9SNI-DUTUSPIBH [BISIET
99€7€Z5 Gz0z - vO | G¢0Z - 10 |zz0z - 20 0 0z 0 S ST 6 L0°0 062€T 1/6685950T-2Sni-buTuspiey [eis3e]
8LZ'VITS 5z0z - v0 | S20Z - 10 |zZzoz - 1O 0 9¢T 0 L 621 Ve SET0 062€T T7/08859G0T-osni-butuspiey TeIsle]
ve'vvs 5z0Z - v0O | §¢0C - 10 [zzoz - 2O 0 6T 4 € 7T €T €170 T6CET T'9€159G0T-9sni-butuspiey Teisle]
9€5'0LS 5z0Z - vO | S¢0C - 10 [2z0T - 2O 0 44 T € 0C 0Z 12°0 T62€T T70€16950T-2Sn3-buTuspiey Teis3e]
725'%S% Gz0z - vO | G202 - 10 |Zzoz - 20 0 1z T T 6T 9T LT"0 T62€T T'GZ15960T-osnd-buTtuspiey TeIsle]
€587LTZ5 Gz0z - ¥0 | G202 - 10 |zz0z - 20 T 3 T T 9 9 800 0T6ET T7//78SPG01-9SNA-bUTUSPIeH Teisle]
0.87€8S Gz0z - vO | GeOc - 10 | 220z - 2O 0 9z T 0 Sz 0z SZ°0 GTIET T 16656501 -9SNI-DUTUSPIBH [BI93ET
190°29% Gz0z - vO | G¢0Z - 10 |zz0Z - 20 0 62 S 91 8 vl 61°0 9CEET T1782ZLLy0T-2SnI-DbuUTUSPIEH TeI93®T]
065 °25S Gz0z - vO | Ge0c - 10 | 220Z - 2O 0 €1 € S S [ 910 LTIV T 0€E€SLY0T-9SNI-PUTUSPIBH [BI93IET
80078TS vz0¢ - y0O | v2¢0Z - 10 | zz0z - 20 L 9% 0 b 43 8 S0°0 62CET T'€TLLSYOT-9Sni-buTuspIed [eIsle]
16L°89% €z0z - vO | €202 - TO | Zzoz - €0 0 LE 0 S € 9T 12°0 GEBET T'06G62y0T-osnd-buTuspiey TeIole]
992’615 €z0¢ - ¥0 | €202 - 20 [zzoz - €0 0 6€ 0 € 9¢ [ S0°0 TEBET T'8L9LZy0T-9Sni-buTuspIey Teisje]
T€T6€5 €z0z - v0O | €202 - 2O | zZzoz - 1O 0 SG 0 L 8F 6 2170 628€T T'7G0GCP0L-oSNa-buTuepiey [eio3e]
079 ’GTS €20z - vO | €202 - 20 | zzoz - 10 8 6 9 T z v S0°0 8Z8ET T'T¢zZhzv0T-osnd-buTuspiey Teisle]
6TL'0€ES v¥z0z - €0 | P20z - 10 | ZzZ0Z - €0 8 €1 T 4 0T 1T 60°0 TZSET T7L18Z6€0T-oSnd-buTuspIed [eIs3e]
955 'GZTS €207 - 10 | ¢c0¢ - €0 | 2z0Z - €0 0 z12 0 9 902 GE 80 G9EET Z'L7Z68€0T-9SNI-bUTUSPIeH [eIale]
Z81°78% €20z - v0 | €¢0C - ¢0 [zeoz - 20 T zL T 9 59 0Z 920 TGEET T'€2LV8E01-9SNA-bUTUSPIeH TeIs3e]
0V 9€S €207 - vO | £¢0¢ - ¢0 | 220z - €0 0 62 0 € 9z 8 TT°0 TGEET T790LyB8E0T-9SNI-DUTUSPIBH [BISIET
£99'82$ €z0z - vO | €202 - 20 | zzoz - 20 0 8T T z ST 0T 60°0 vZZET T7Le€z8E0-9sna-buTuspaer TeIsle]
v66°ChS ¥20z - 10 | £¢0¢ - €0 | 220 - €0 8 5 T z 9 8 €170 960€T T €€6€9€0T-9SNI-PUTUSPIBH [BISIET
9T0‘€9¢ €20z - 10 | 220z - €0 | zzoz - €0 0 06 € 0z L9 LY 29°0 VOTET €769829c0T-osnd-butuspieH [eisie]
€6V €S €z0zZ - v0O | €202 - 2O | zZzoz - 1O 0 6€ z z S€e 0T €170 90T€T T'p6819c01-oSNd-bUuTuspiey [eiole]
29€°Sv$ ¥z0Z - 10 | €202 - €0 [zzoz - 20 0 Ly 4 T €€ 9T v1°0 VSLET T'ZvyL6C0T-9sni-butuspiey TeisleT
ZL0‘8ES ¥z0Z - 20 | v20z - 10 [2z0T - 2O 0 06 0 € L8 7T Z1°0 7SLET T’0bvL6c0T-2SnI-buTuspiey Teis3e]
TPy ‘61S 720z - 10 | €202 - €0 | zzoz - 20 0 TT T 0 0T 8 90°0 GLET T'Z1vL620T-osnd-buTuspiey Teisle]
0L6°T6% 20z - €0 | P20z - 10 | ZzZ0Z - €0 0 Sz 0 € 44 6T 8Z°0 vZ9€T T'87LVLc0T-oSna-buTuspIed [exs3e]
09T’€TS ¥20z - €0 | v¢0¢ - 10 | 220Z - €0 0 Ly 0 [ Sv S v0°0 €EGET T7098LyZ0T-9SNI-DUTUSPIBH [BI9IET
0r0°82% ¥20Z - ¢O | v¢0Z - 10 | 220z - €0 T 612 z 11 902 0T 60°0 0TGET T708681¢0T-2Sn3i-buTuSpIeH TeIS93®]
VIL VITS ¥20Z - ¢O | veOc - 10 | 220 - 2O 6 L€ 8 Sz v [ GETO T6TET T77ZSELT0T-9SNI-DUTUSPIBH [BISIET
9€G‘0LS %20z - 2O | ¥20Z - 10 | zzoz - €0 0 25 0 S LY LT 12°0 T6TET T’00SE€LTOT-9Sna-buTuspred Tex=le]
ZEL'LIS ¥z0z - 10 | €202 - 2O | zZzoz - 20 T £z [4 T 0C 0z 12°0 T6TET T'y6pELT0T-9sSng-buTuspiey TeIoleT]
99G‘09¢ 20z - 2O | ¥20Z - 10 | zzoz - €0 [4 8z T € vZ 0Z 8T°0 902€T T729LL9T0T-9Sni-buTuspiey Teis3eT
T€ET6€$ ¥z0Z - 20 | v20z - 10 [2z0Z - 2O 0 T z T 8 zZT <10 ZLOET T7€08G9T0T-oSNd-bUTuspIey [eixe3e]
822'8%% 20z - €0 | ¥20Z - 10 | zZzZ0Z - €0 0 €1 T 9 9 ST ST°0 ZLOET T'L6LG9T0T-osni-buTuspiey Teisle]
€GT'ELS 20z - €0 | P20z - 10 | ZzZ0Z - €0 8 z€ € €T 9T 8T [440) ZLOET T768LG9T0-oSna-buTuspIed [eIs3e]
09T’€TS v20z - 10 | £¢0¢ - ¢0 | 220z - €0 0 L1 T 0T 9 S 70 0 GPOET T/78€G9T01-9SNI-DUTUSPIBH [BI93ET
1887001 vz0z - 10 | €20z - 20 [ zzoz - 20 0 0L € V1 €5 8C €0 GPOET Z'18£G9101-9SNA-bUTUSPIEH Teis3le]
€€9 €225 €z0z - ¥0 | €202 - 20 [zzoz - 20 L 00T v ST 18 29 890 GPOET ¥ 9GEG9T0T-9SNI-DUTUSPIBH [BI93ET
T19°Gh$ €207 - vO | €202 - 20 |zz0Z - 10 0 9z 0 0T 91T ST ¥1°0 T60€T T17822€9T0T-2SnI-buTuspiey Teis3e]
925 'GETS €207 - 10 | ¢e0¢ - ¢0 | 220z - 2O 0 LS 0 L 05 v 7 0 T60€T b '¥ZZE9T0T-9SNI-DUTUSPIBH [BI93ET
€087€Z5 ¥20Z - €0 | v¢0Z - 10 | 2z0Z - 20 0 5SS 0 v 15 8 L0°0 L9TET T'21209T0T-2Sni-buTUSpIeH TeI93e]
€82'0€$ vz0zZ - €0 | ¥20Z - 10 | zZz0Z - €0 0 [ T 0 [4 0t 6070 V9TET T/2668GI0L-oSNa-buTtuepiey [eio3e]
G9Z'9€$ 20z - 10 | €202 - €0 | zzoz - 20 0T €z 7 [ S [l 1170 FGTIET T’TETEGTI0T-9Sni-buTuspIey Teis3eT
T1€‘29$ ¥20Z - €0 | v20Z - 10 [2z0Z - 2O 0 8G 0 4 95 44 6T°0 TPIET T’8EE€LPT0T-2SnI-buTuspieH Teis3e]
929 ‘¥81$% 20z - €0 | ¥20Z - 10 | zZzZ0Zz - €0 LT Sy € Ve 8 8€ 9G6°0 AT T’6SIryT0T-2snd-buTuspiey Teisle]
(soTTW)
zz0e MMW uwwwm 130 szou0 Te3on wwwwq ﬁmwmm TeT3uSpISay | so104 vwwmwmuwo .
uT 3s0D 3axe3s 3ISND °N ar a3oeloag
R Kytaotag o0 ©3 HO JTNOITD ’
309loxg 3o09loag
TT®3=Q
UOT3IONIJFSUO) saswo3sn)
3o0efoxg otzToeads

sSTTe3ad ZzZ0Z Iedx - burpunoazbaspun Texsjze]T UOTINQTIIISTQ S,0TI3ooTH edue]

85



20220048-E1

04/11/2022

TAMPA ELECTRIC COMPANY
DOCKET NO.

APPENDIX A

PAGE 10 OF 14

FILED

822 '8%S v20Z - v20Z - 220z - €0 0 9 0 € € 9 ST°0 ZZ9€1 1760887009-2Sn3i-buTuspiey Teis3e]
SYL'ZYS 7202 - v20Z - 2202 - €0 9 9 z z z 9 €170 GOVET Tp1587009-9SNI-DUTUSPIBH [BI93IET
LET'LES €202 - €20C - zz0Z - 10 0 oL 0 9 79 0T T1°0 0GEET T’€97L7009-2SnIi-buTUSPIEH TeIs93®]
LVL'298 5202 - 520T - 2202 - 20 0 3G € 6 9% 61 61 0 0TEET T'LEV9Y009-9SNI-DUTUSPIBH [BISIET
566 'SG% 5202 - S20Z - zz0Z - 20 T 0€ 9 6 ST [44 LT°0 88Z€T T'L2677009-9SnI-bUTUSPIEH TeI93e]
€2€'66% %202 - vzoz - 220z - €0 0 67 0 T 8y 43 0€°0 ERIET T'6.L7FE009-9SNi-buTuepieH [edo3el
0L0°65% v202 — €202 - 2z20C - 20 0T LE T LT 61 8T 8T°0 €9T€T T788€€£009-9Sni-butuspiey T[eI91e]
zz1'2vs %202 - vzoz - zz0Z - 2O 0 z€ € Z1 LT 1 €170 €9T€T T'0LE€E000-oSNd-PUTUSPIEH [BAo3eT]
vy 655 v202 - €202 - 2z0C - €0 0 67 T 0 8T 9T 8T°0 €60€T T'TIS1€009-9sng-butusprey [eI91e]
L08798T$ v20Z - €202 - 2202 - 20 0 €11 0 Z1 10T €5 LSO T60€T €762662009-2Sn3i-buTuspiey Teis3e]
TST 965 ¥202 - €20C - 2202 - 20 0 [5) T z 19 [ 62 0 €60€T T79L162009-9SNI-DUTUSPIBH [BISIET
LLT'%ZS €202 - 2202 - z20Z - €0 0 81 T 11 9 6 L0°0 880€T T’11062009-2Sn3i-buTUSPIPH TeIs93®]
925 '2¢€5 ¥202 - €20C - 2202 - €0 0 1z T S ST 0T 010 LOOET T°05982009-9SNi-PUTUSPIBH TBIS3IET
L88 6ETS €202 - 220C - 2z0C - €0 L 0¥ ST 1C v 0¥ €70 620€T Z'6CvLT009-9SnI-buTuspIer TeI=le]
055 '%ZS vz0z - €202 - 220Z - €0 v 11 T T 6 6 L0 0 670ET T€G€91009-osni-butusprey Teiaie]
9TE'6TS v202 - €202 - z2z0C - €0 0 z€ 1 0 1€ S 90°0 670€T T728291009-9sna-buTtuspren TeIsle]
6T0°LTTS ¥z0Z - €202 - 2z0Z - €0 0 6 4 T 9 6T 9€°0 800€T T/L2PST009-9Sni-butuspaey [eisler]
899 ‘88% v202 — €20 - 2z0C - €0 0 z¢€ 4 4 8¢C 8T LZ°0 800€T T/LTIGT009-9sng-butuspaey [eI91e]
SvL’E8S 720z - €202 - 2202 - €0 [ z6 T L 78 Lz SZ°0 760€T T'8LLET009-9SNA-buTuspIey [exsle]
18€708% 202 - €20C - 2202 - €0 0 6€ T T LE SZ ¥Z°0 LFOET T'Z6€11009-2sni-butuspiey Teisle]
L9T7LZS vz0z - vz0Z - cz0z - 20 0 1€ 0 S 9z 6 80°0 T80€ET 1725980009-2Sn3-buTuspiey Teis3e]
SHT’GSS 5207 - 520T - 2202 - 20 0 3 T z S €1 LT°0 668ET T7S650009-9SNI-DUTUSPIBH [BI9IET
299706% €202 - €20C - z20Z - 20 0 1z 0 43 6 91 870 968ET T’LST€€60T-2SnI-buUTUSPIRH TeI93®]
TE01ES €202 - €202 - 2202 - 20 0 62 0 Z1 LT 0T 600 EVIET 17GL28Z601-osni-butusprey Teisaie]
8¥S LOTS v202 - €20C - 220z - €0 0 3 T z S E €€°0 GO8ET T'€7L91601-9Sni-buTuspIey [eisle]
LLOLSS 5z0Z - SZ0Z - 2202 - 20 S by z € 6€ Z1 LT°0 TG9¢€T T’€10€¢80T-oSn3-buTuspiey [eis3e]
926 '58% v202 — €20 - 2z0C - €0 0 €g 0 S 8 8T 9Z°0 €VCET T'68816L01-9Sni-butuspiey T[eI91e]
LL6 LTS v20z - €202 - 2202 - €0 0 144 T 0 € 9 60°0 €pZET T'LL816L01-9SNd-buTuspiey [exsle]
£€9982% 202 - €202 - 2202 - 0 0 z 0 T T L 60°0 6G6€T T’8T1€9TL0T-osnd-buTuspiey Teisle]
G596 ‘1€$ 7202 - v20C - 220C - €0 0 1z 0 v LT 6 0T 0 6G6€T T’GTE€9TL0T-2SnI-buTuspiey Teis3e]
206 €65 ¥207 - v20Z - 2202 - 0 0 91 0 z 71 LT 620 6S6€T T€0€9TL0T-9SNI-DUTUSPIBH [BI93ET
€66 €95 v20Z - v20ZC - 220z - €0 0 6 0 v S V1 61°0 00071 T’€290TL0T-2SnI-buTuSpIeH TeIs93e]
7287'9TS ¥202 - vZ0Z - 2202 - 0 0 3 0 z z 2 500 T96€T 17979690 1-9SNI-DUTUSPIBH [BISIET
[ 4 202 - vz0z - 2202 - ©¥0 0 0z 0 z 8T 6 L0°0 T96€T 170279690 T-9sna-buTusprer TeIsle]
191°62$ v20Z - vc0Z - 2202 - €0 0 ST 0 4 €T L 60°0 €ObET T'€0826901-9Sni-buTuspiey [eisle]
LT6°€CS v20C — 720C - 2202 - €0 0 v 0 4 (43 9 L0°0 €9VET 1766(2690T-9Sni-buTUSpIeH TeI93e]
0TL’EES vZ0Z - vz0Z - 7202 - €0 0 91 0 L 6 0T 01" 0 890€T T1'971¢8890-oSNd-bPUTUSPIEH [Bio3eT]
ZIL'16S v20z - v202 - 220z - €0 0 S € 0 4 61 620 808ET 179009890 1-9SNI-DUTUSPIRH [BISIET
S9T'69% ¥20Z - v20C - 220Z - €0 [4 8z 0 L 1z 0T 12°0 7I9VET T7091G.90[-9Snd-buTuspiey [exsie]
6T€ 72915 ¥202 - v20Z - 2202 - €0 0 85 0 € S5 €€ 670 POVET T'78LFL90T-9SNI-DUTUSPIEH [BI93ET
62€'9G% v202 — v20C - 220Z - €0 9 Sz T € 1z 7T LT 0 YIVET T70p¢yL90T-osna-buTuspIed Texs3e]
087 '1€$ ¥207 - ¥20Z - 2202 - 0 0 3 T 0 L 6 010 YIVET Ty2CpL90T-9SNI-DUTUSPIBH [BI93ET
09T’€TS v20Z - v20C - 220z - €0 0 [} 0 z z S €0°0 vZLET T’6L11L90T-2Sni-buTuspiey Teis3e]
95579915 ¥202 - vZ0Z - 2202 - €0 0 3 0 b [ 0z 1570 €TLET 176888990 1-9SNi-DUTUSPIBH [BISIET
99G°09¢ v20Z - vz0z - 2202 - €0 0 6 € 2 [4 91 8T°0 VZLET T’€0T0790T-9sna-buTusprer Tex=le]
02876LS 5202 - S20C - 2202 - 20 0 z¢€ 0 L SZ 9z vZ 0 969€T T781¢LE90T-oSni-buTusprey TeIaie]
98T11C% 5202 - 5202 - 2z0C - €0 0 1T 0 € 8 v 90°0 TVZeT T1/669€€90T-9Sni-buTUSpIeH TeI93e]
689075 5207 - SZ0Z - 2202 - 20 0 8¢ 0 V1 Ve Z1 Z1°0 ZTeet T7L2Lz€90T-oSn3-buTuspiey [eis3e]
8TE '6ES v20Z - v20Z - 220z - 20 0 LT € L L LT Z1°0 ZIEET T792LZ€901-9SNI-DUTUSPIRH [BI93ET
(soTTW)
130 130 I30 130 pe3I2Auo0)
zz02 110 Te3oL 5 TeTIUSPTSaY | soT0d 5
ut 4500 pug 3xe3s 31E3S saswo3lsn) SbxeT TTRWS y3busg ‘ON a1 30efozg
uwwwoum aoeloxg K3tIoTaa 90 ©3 HO | 3tnoatd
TR}
UOT3IONIJFSUO) saswo3sn) TTE3ed
3o0efoxg otzToeads

sSTTe3ad ZzZ0Z Iedx - burpunoazbaspun Texsjze]T UOTINQTIIISTQ S,0TI3ooTH edue]

86




20220048-E1

04/11/2022

TAMPA ELECTRIC COMPANY
DOCKET NO.

APPENDIX A

PAGE 11 OF 14

FILED

vhCEvs €202 - €20C - 220z - 20 S 91 T z €T 71 €10 PSLET T70950€906-2Sn3i-buTuspiey TeI1s3e]
S18709% 7202 - v20Z - 2202 - €0 0 €z 0 € 02 ST 81 0 66TET T78909C7506-9SNi-DUTUSPIBH [BISIET
0T9’G6€5 v202 - ¥20C - zz0Z - 20 T 8z1 T z SzT STT 0Z'1 6GEET G7L1522506-2Sn3i-buTuspiey TeIs3e]
82170%S ¥202 - v20Z - 2202 - €0 0 ST 0 9 6 9 Z1°0 0VLET T786(L8706-9SNI-DUTUSPIBH [BISIET
652'€zes v20Z - vz0z - 2202 - 20 0 16 0 8T €L 8G 89°0 902€T 7 '7Gy 8V 06-oSNi-buTuspIieH [eIsleT
L26'€2S €z0Z - €202 - 220 - 20 9 A T 9 L 8 L0070 [ACE T'GZcIvh06-oSni-butuspaey [eisleT]
SEG'6C5 €202 - €202 - 2z20C - 20 0 Y44 T 4 [444 0T 60°0 T80€T T1/6099T706-9sni-butuspiey TeisleT
T9€'152$ 7202 - €202 - 2202 - 20 0 91T € 4 TTT 79 9L 0 6TVET 9715866€£06-2SNI-buTUSPIRH TeIa3e]
LTT'€CS 5202 - S20C - 2202 - 20 0 €z T Z 0z L L0°0 G6LET T'19686€£06-2sni-buTtuspiey Teisle]
vEL'GZS 7202 - €202 - 2202 - €0 0 Sz 0 v 1z S 800 LYIET T'678€6€06-9SNA-bUTUSPILH TeIsje]
€287LES v20C - €20C - 2c0Z - €0 € v T 0 € 6 TT°0 68€€T T €E€LLLE06-OSNI-DUTUSPIBH [BISIET
TLE'TPS v20Z - €20C - z20Z - €0 0 Z1 T 0 Tl Z1 €1°0 LOOET T'6€9/.6206-2Sn3i-buTusSpiey TeIs93®]
09T’€TS 7202 - €202 - 2202 - 20 T S1E S S S0€ 8 €0°0 BELET T TP1L9206-9SNI-DUTUSPIBH [BI93IET
762°L2S 202 - vz0z - 2202 - €0 0 Sz 0 z €z 0T 80°0 Z9TET T’PETIT1206-9SNI-bUTUSPIRH T[RIS3eT
vze’‘8Ls €202 - €202 - 220z - €0 0 9¢ 0 LT 6T LT vz o 0€9€T T’€0T6LT06-9snd-buTuspiey TeIole]
GS0‘79s €202 - €202 - 2202 - €0 0 L T z [ [ 61°0 TEVET T7LZ559106-9Sni-buTuSpIeH [eIs3eT
0LE'€9S 202 - vz0z - 220z - €0 S 8T 0 9 [41 8T 6170 L90ET T'96GLGT06-osnd-buTuspiey TeIole]
LTIV LES €202 - €20 - 2z0C - 20 0 67 T ST €T 8 80°0 80CET T'G1y¢ST06-9sni-butuspiey TeisleT
007 “TTILS 7202 - ¥20C - 2z0Z - 20 6 vov 0 61 Sy 0LT 9T°C 06T€T 7 9.986006-9SNi-bUuTuspied [eis1e]
1658793 vZ0Z - vz0Z - 2202 - 20 0 0zz [4 8T 00Z 0LT L6°T GLET L'FLVL6006-9SnI-buTuspIey Teid3el
GG6'GGS 7202 - €202 - 220Z - 20 0 €€ 0 €1 0Z LT LT°0 0VLET T786C¥1909-2Sni-buTuspiey Teis3e]
0€V '€7S 7202 - bzoc - 2c0Z - €0 0 LT v 8 S 0T €170 6TCET T'Zr€81509-9SNI-DUTUSPIBH [BI9IET
Z817%8S v202 - €20C - z20Z - 20 9 67 6 62 1T 43 9Z°0 T61ET T7288VL709-2Sni-buTUSpIEH TeI93®]
SL6'695 ¥20Z - €20C - 2202 - €0 0 31 L 8 € 91 TZ°0 €G8ET T'pTLE9Y09-OSNI-DUTUSPIBH [BISIET
vCZT'€0T$ v202 — €202 - z2z0C - €0 0 €9 z 9T Sv 1z 1€°0 €CLET T76502zv09-9sna-buTusprey TeIsle]
98T1'12% €202 - €202 - 7202 - €0 0 9 T 0 S 9 9070 Z96€T T/19€G9€09-oSnd-buTuspiey [eiole]
TEL'8SYS 202 - vz0C - 2202 - 20 0 8L z 6 L9 6 6€°1T L60ET G’%Z00G€09-9sni-buTuspIey Teis3eT
LSZ'81$ £20Z - €202 - 220z - ©vO 0 91 0 [l z v 90°0 100V T T'789L£€09-oSNd-bUuTuspiey [eiole]
8¥079%% 202 - vz0C - 2202 - €0 0 v 0 v 8¢ ST ¥1°0 G98ET T’0v7LS0€09-2snd-buTuspiey Teisle]
260°25$ €202 - €202 - zz0Z - 10 0 44 0 7T 8¢ €T 9T°0 T60€T T716920€09-2Sni-buTuspiey Teis3e]
Z0v 'Z€S €207 - €202 - 2202 - 10 0 91 T € ZT 43 010 GPOET T'1L068209-9SNi-DUTUSPIBH [BI93ET
L¥8762S v20Z - v20ZC - z20Z - 20 0 €91 0 v 65T 0T 600 LETET T’60C17z09-2Sn3i-buTuspiey Teis3e]
126628 7202 - €20C - 220z - 0 0 8 0 1 L L 80°0 T96€T T7L€L00209-9SNI-PUTUSPIEH [BISIET
ZL670LS 5202 - §z0T - 2202 - 20 0 9z z 6 ST ST 22°0 80€ET T76G906109-9snd-buTuspIed TeIsle]
8TE‘6€5 €202 - €202 - 2202 - €0 0 8 0 z 9 L 2170 88€ET T'TT018T09-9snd-buTtuspiey TeIoleT]
S8% ‘0TS v202 - v20Z - 220z - 20 0 €L 0 6 79 €S 79°0 8TZET T’LZ07Z109-9Sni-buTuspIey [eIsje]
v92786% vZ0Z - vz0Z - 7202 - €0 0 62 0 v SZ Ve 0€°0 0TSET 17.9G88009-oSnd-butuspiey [eiole]
8TZ'ZLS 202 - vz0Z - 2202 - €0 0 1€ 0 v Lz 8T 22°0 6€TET T798188009-2sni-butuspiey Teisle]
069°6T$ €202 - €202 - zz0C - 20 0 v v 8 62 L 9070 6GEET T7250.8009-9sna-buTuspIed Texsle]
956 'vES G202 - G20Z - 220Z - 20 0 91 € 0 €T 0T 170 €GTET T7098LL009-9SNi-PUTUSPIEH [BISIET
TST’€SS 7202 - v20C - 220Z - €0 0 €¢ 0 4 € 81 910 Z80€T T7€08€L009-2Sni-buTuspiey Teis3e]
687085 €207 - €20C - 2202 - 20 0 9% T S 0¥ Sz SZ°0 Z80€ET T788L€L009-9SNI-DUTUSPIBH [BISIET
09T’€TS v20Z - v20C - 220z - €0 0 [} 0 z z 6 €0°0 GLTVT T1786859009-2Sn3i-buTuUSpIeH TeIS93®]
81 1€S €202 - €20C - 2202 - €0 0 10€ z LT 887 S 600 899€T T758.19009-9SNi-PUTUSPIBH [BISIET
16G°1€$ €202 - €202 - 2202 - 10 0 zz 0 9 9T €T 0T°0 SLIET T789509009-9snad-buTusprer TeIsle]
029°2h$ £20Z - £€20C - 220z - €0 0 Sz 0 S 0C €T €170 SLIET T%9509009-9sng-buTuspiey TeI=leT]
7€9785% €202 - €202 - 2202 - €0 0 0z 0 9 Al 91 8T°0 SLIET T7G509009-9sni-buTuspiey Teis3eT
LV67LES €202 - €202 - 2202 - 20 0 1z T € LT 71 Z1°0 0T9¢€T T1791985009-2sn3-buTuspiey Teis3e]
99L‘GES 5202 - S20C - 2202 - 20 0 Sz T 6 ST 0T I1°0 6L2ET T'9%G8G009-2snd-buTtuspiey Teisle]
(soTTW)
ceoe MMW uwwwm 130 Te3oL OMWMA 130 TeTIUSPTSSY | s8T04 vaMW>GOU .
saswo3lsn) TTRWS y3busg ON
Mwwwwmw uwmmwmm A3taotaa 90 ©3 HO |3TnoxTd aI 3osfoag
UOT3IONIJFSUO) sIzawo3sny TTE3ed
3o0efoxg otzToeads

sSTTe3ad ZzZ0Z Iedx - burpunoazbaspun Texsjze]T UOTINQTIIISTQ S,0TI3ooTH edue]

87




20220048-E1

04/11/2022

TAMPA ELECTRIC COMPANY
DOCKET NO.

APPENDIX A

PAGE 12 OF 14

FILED

vev SvS v20z - €207 - 220C - €0 S 3 5
€€976L5 vz0C - €202 - 220 - €0 € €1 z - ¢ 9 pLo LBLET T 6017GEC6-9SNA-DUTUSDIPH [eIo7eT
Nomeww 1707 = o7 205 =5 S = < M 8 9T vZ 0 9G9¢€T T'1€102E¢6-9Sni-buTtuepiey [eisle]
1087775 vz0z - €202 - 220z - €0 0 Lz 0 z ¢t 61 5170 LTTET T7LE71G26-95Na-BUTUSDIEH (215701
SLETISS €202 - €202 - Z20Z - 10 T 9L T z = £ LA EEL 176098€¢Z6-9Snd-bUTUSPIEH T2I93e1T
wﬁm\mmw vz0z - €20¢C - Z20Z - £0 0 19 0 i et €1 61°0 0EEET T'TE1L6126-95Ni-DUTUSPICeH [@I930T
785 7296 207 = 07 = : = : : LS €1 210 9TO0ET T7[G¢CE1¢6-9SNi-bUTUSPIeH Teio3e]
029 "¢hs v20z - €207 - 2202 - 20 0 5o Z 7T = It 6T°0 LTZET T7710L6026-9504-buTuspIed Teie3eT
S627528 207 = 07 = 0 =5 - = : 3 7 ST €170 BE9ET T720561026-05Ni-bUTUSpICH [ei1e3eT
5L076LS ¥20Z - €207 - 2202 - 20 0 Te 0 z — ° 20 LIvel T '£025£026-250d-bUTUSPICH TEIo1eT
H@F\mﬁw Y20z - €200 - 2202 = 20 0 - T = ve 8T vZ°0 0ZVET T'166L2026-9503-butuepaer [eae3el
ST07CLS v20Z - £20C - 7202 - 20 5 5 5 5 a re re o bleet 1760850026-9Snd-bUTUSPIEH T2a93e1T
MMNMM vz0z - €20Z - 2202 - €0 0 o T - mmmmﬂ MM ) G9TET T772601616-0SNa-BUTUSPICH Te103e1
; 5202 - v20z - z20Z - 20 0 5 > 5 - 110 T02ET T'0£189816-osnd-butuspiey [exe1eT
w@«\mmw €20z - €20¢C - Z20Z - 10 9T €L 0 T €T ST°0 VEVET T 77828L16-95NI-DUTUSPICH [2I930T
£257szs e o e o - 0 3 95 TC 820 TE9ET T700GVLL16-95N3-bUTUSPICH TeI03e]
yreTEvs vz0Z - €20z - 2202 - 20 0 ze1 0 6 ~ ¢ 80°0 ZT0v1 T7T8720L16-95Ni-bUTUSPIeH (2101
mhw\mqw v20Z = 207 = =07 — %5 5 = - = €C1 4 €170 90T€ET T'796£79T6-9sna-buTuspiey TeIsle]
qmm\mmﬁw €20z - €207 - 2202 - 20 0 91 T T a2 61 St'o TVIET T717962916-950i-bUTUSpIeH Texe3eT
TS 70CS 207 = 07 = 0 =5 - 2 : : VT 53 150 Vr0ET b 65159G16-95Na-bUTUSPICH Te403e1
NWW\MMM €202 = 2207 = 2702 =0 5 = 5 - NM W 9070 Z6GET T'79L05516-9SNi-bUTUSDPIPH [eIo3eT
180 7€ES €20z - €20Z - 7202 - €0 0 s T 43 z1 1 - e L IDCCEsTo oo e PuT bR T
\ o0z - o7 07— 5 : - & 3 01" 0 ZEBET T7680C€G16-950i-bUTUSPIEH [eio3e]
mom\ﬂmw v20z - €207 - 2202 - €0 0 Z1 0 z vT 0T°0 VZIET T7.Z€12716-0SNa-DUTUSPICH Te1038T
STEVETS v20z - €207 - 720z - €0 0 by 0 3 - Tt 910 TC9ET T'70781716-9SNA-bUTUSPIEH [@io3e]
9505013 v20z - £20C - 720C - €0 € 85 B B = 8e 96°0 GOBET T76GE7 07 16-95N1-DPUTUGDPICH 0193071
mvm\mmw €202 - 207 = =07 35 5 o - — 1s Lz Z€°0 Z97ET T7819Z8€T6-9SNA-bUuTUSPILH TEISIET
OHm\@mm ¥20Z - €20C - 220C - €0 0 ST z oft 81T 9T°0 G90ET T 762VGC16-9SNA-DUTUSPIEH [BX03eT
wGMNHm v20Z = 207 = =207 "5 5 = - M T €T 0Z°0 POVET T17GZLLEECT6-oSnI-buTuspIey [eI=le]
61670518 v202 - €202 - 7202 - €0 0 65 0 5 — — i ol [ 7996VEET6-OS N -DUTUSDIZH T2493°T
Hﬂo\ﬁ@ﬁw €200 - 207 = 2202 = 10 5 — 5 i 95 33 97°0 vZIcT T'8EEVEC16-9SNa-bUTUSpIeH Texs3e]
169 7¥8C3 v20Z - v202 - 7202 - 20 T 26 T = L L 67’0 coret 17LE62€CT6-9SNd-DUTUSPIEH T2a93e1T
677 '8LS vz0z - €202 - 220z - €0 9 81 T - 6L <8 L8°0 BEOET € T76LL116-95Na-BUTUSDIEH 21701
CESTLTS €202 - €202 - 7202 - 20 0 oL Z M o el re o onlel 1'9ZG19116-9Snd-PUTUSPIEH T2a93eT
mmm\omw €20z - €20¢C - 7202 - £0 0 €5 T vl 0s €S0 8V0ET Z'G667G116-95NI-DUTUSPICH (219301
who\ﬁwmm V202 - €202 - 2202 - 20 5 = T M s 6 60°0 79EET T HELIGL16-oSNd-buTuspaiey [eioie]
qmo\omw vz0C - €207 - 220 - €0 0 B 0 T = 17 L9°0 L60ET CCEGLyIl6-osni-butuspien 1eiedel
m@m\fw 20z = €202 = 2202 = 20 5 . = - € 9 60°0 L8LET T768296016-9504-BUTUSPIeH [ea530T
66€77LS cz0C - 7207 - 7202 - €0 0 vz € £ - - 20 Svoet T’L6E9LOT6-B5NI-bUTUSRICH TEIoAeT
CE8TTLS 207 = 5707 = —202 =5 T o : 4 8T ST €2°0 €9T€ET T'1€799016-9SNd-bUTUSpPIeH [eI03eT
LEPTECTE cz0C - 7207 - 7202 - €0 T 65 € 7 — = e EESET T '66B09DT6-5S50d-BUTUSPIEH TeI33e=T
Nmm\maﬁw €202 - €202 = 2202 = €0 5 o T - s ve 80 970ET Z'7L891016-9SNA-bUTUSPIEH Teis3le]
0207553 €202 - €202 - 7202 - €0 0 01 T 5 L 2 EL Sviel 1788.2G806-9Snd-DUTUSPIEH T2I93e1T
va\oww vz0z - €20C - 220z - 20 0 9 T S 6 1t L1°o0 959€T T70€18V806-0SNa-buTUSpIeH Teis3eT]
8167925 220z - 2202 - 7202 - €0 0 5 z < = Eld sco beLet 17€T6L7806-9Snd-PUTUSPIEH Tea93eT
88E79T5 2202 - 7202 - 7202 - €0 0 8 T 2 8 80°0 BZEET T73.60£806-9504-BUTUSPIEN TEI5307T
vs’Les 44 202 - 2202 - €0 0 7T 5 M L v S0°0 6CEET T218c2806-oSNi-buTtuepiey [eio3e]
ommupmmw Sz0z - vZ0Z - 2202 - 10 1 Gp 3 6 8 80°0 €0TET T'8E187L06-9SNi-buTuspiey [eisie]
8EV '198 €202 - €207 - 220z - 20 T 85 z ﬂw ot s9 8L°0 0LEET ¥ 799070L06-9SNI-PUTUSPIBH TBISIET
SS [ 61°0 ZrovT T'¢6L.89906-9SNi-butuepiey [eio3el

zz0z 20 30 13 | 190 o

I =)
r 2505 pug 1ze3S uuMMm szomog SN T®I0L | faer | premg |[ETIUSPTSS¥ | seToq v.MM”M“MU o
aoeloxg Joefozd K3ytaotag 90 ©3 HO |3TnoxTd ar 3osloag
UOT3ONI3SUO) saswojlsn) TTe3eq
3o0efoxg otzToeads

sSTTe3ad ZzZ0Z Iedx - burpunoazbaspun Texsjze]T UOTINQTIIISTQ S,0TI3ooTH edue]

88




20220048-E1

04/11/2022

TAMPA ELECTRIC COMPANY
DOCKET NO.

APPENDIX A

PAGE 13 OF 14

FILED

86L°GPS 5202 - v20Z - 220z - 20 0 15 0 S 9% LT 710 969¢€T T'pLIEECE6-2SNI-DbUTUSPIRH TeIs3®]
S0Z‘GES €202 - €202 - zz0Z - vO 0 € 0 T z 9 T1°0 9G9¢T T'0L081ZC6-9Sni-butuopaey [eisler]
€0€'7PS 5202 - ¥20C - 220z - 20 0 vz 0 € 1z Z1 €1°0 €TCET 17629C7LT€6-2Sni-buTuspIey TeIs93e]
6617LES 5202 - v20C - 220z - 20 0 11 T v 9 1T T1 0 pZEET T’ceL8Tle6-osng-butusprey [eIaie]
09T’€TS v20Z - €202 - 2202 - €0 0 0t T T 8 2 70°0 TEOET T'G06€TTE6-9SNI-buTuUSpIeH TBISIBT
L2269% 5202 - vz0Z - 220 - 2O 0 [44 0 L ST 0T 12°0 6£0€T T'09106056-9SNi-buTuepied [edo3e]
8L9°€CS v202 — €202 - 2z0C - €0 0 €T 0 S 8 L L0°0 CT9€T T79€7280€6-9SNd-buTuspaey [eI91eT]
8EL'G9S ¥20Z - €202 - 2202 - 10 LT gL v €1 19 €1 0Z°0 8E€BET T’T€ze€0€6-oSnI-buTUSpIeH TeIa3®]
060‘€LS €202 - €202 - 2z0C - €0 0 1€ 0 6 [44 LT 2z 0 TVZET T'LEVLE6C6-9SNI-buTuSpIey T[BI91e]
70L’SES v20Z - €20C - 2z0Z - €0 0 6T T z 9T €T 1170 vCZET T172912¢6¢6-2Sni-buTuspiey Teis3e]
818°81S ¥202 - €20C - 2202 - 20 0 €62 z [ 192 6 9070 090€T T'6L7L06C6-9SNI-DUTUSPIBH [BI9IET
826 195 v20Z - €20C - zz0Z - 10 6¢ 261 z L €81 01 0Z°0 9Z8€T T’701506¢6-2SnI-buTUSPIEH TeIS93e]
8€0'Z5TS €202 - €202 - 2202 - €0 0 921 T [ €CT 0z 9% 0 LYTIET T75281066-9SNI-DUTUSPIBH [BISIET
872’C9% €202 - €202 - 2z0C - €0 0 62 0 € 92 z1T 6T°0 LYTET T729€L68C6-9Sna-buTuspIey TeI=le]
9€178Gs %202 - €202 - 220 - 2O 0 9g T 9 6% €1 8170 ZTITET T7LGE06826-oSNi-buTuepied [edo3e]
v2'vvs v202 - €202 - z2z0C - €0 1 0¥ 1 T 8¢ VI €T°0 CTIET T788%7L8C6-oSnI-buTuspIer TeI=le]
189228 %202 - vzoz - 220z - €0 0 L T [ [ 8 L0°0 0TOET T'907.9826-oSNi-buTuepieq [edo3el
9TL'TES 5202 - 720C - 2z0C - 20 0 9z T 0 554 L 0T°0 09V€ET T7.0565826-9Sng-butuspiey [eI91e]
866 ‘78S %202 - €202 - zz0Z - 2O 0 Ve T LT 9T €T Gz 0 7ZZET T1'7£99G8¢6-oSNd-PUTUSPIBH [Bio3eT]
986 ‘TLTS 202 - €202 - 2202 - 20 0 11T T 1z 68 GS €8°0 6CEET v '1695€8Z6-9sni-butuspiey [eisleT
Z0L'GTS Gz0Z - v20T - 220Z - 20 0 vy z S LE L S0°0 PrEET T’GGEV18z6-2SnI-buTuSpIeH TeIs3e]
08T ‘S0TS 5202 - v20Z - 2202 - 10 0 9z 0 €1 €1 LT Z€°0 €LEET T 0TGELLZ6-9SNI-DUTUSPIBH [BI9IET
705°09% 5202 - 70T - zz0Z - 20 z €51 z 8T €21 €1 8T°0 66C€T T1'GZL10LZ6-2SnI-bUTUSPIEPH TeI93®]
TE€6 €95 2202 - 2202 - 2202 - €0 0 9 0 € € Z1 61 0 GO8ET T759(8L976-9SNI-DUTUSPIBH [BISIET
LEL'VTS v202 — €202 - z2z0C - €0 0 0T 0 4 8 9 80°0 86TET T'1Z7SG9¢6-9sna-buTuspIer TeIale]
10Z°1023 vz0z - €202 ~ 2202 - €0 S 10T v TT 98 0€ T9°0 06€€T 1769G2¢9¢6-oSni-buTuspiey [eis3e]
78€‘6LS v202 — €20 - 2z0C - €0 0 69 0 € 99 ST vz 0 06€€T 17688029C¢6-9Snd-butuspiey [eI91e]
T08LVTS ¥20Z - €202 - 220Z - €0 0 0z 0 € LT LT Sy 0 06€€ET 17098219¢6-2Sni-buTuspiey Teis3e]
876 ‘'70ES 202 - €202 - 2202 - €0 S 65 0 1T 8¥ 9% €6°0 06€ET T705201926-2snd-butuspiey Teisle]
v0Z 953 v20Z - €202 - 2202 - €0 0 [ 0 € € €1 LT°0 06€EET T'186609¢6-2Sn3i-buTuspiey Teis3e]
6LLTETTS ¥202 - €202 - 2202 - €0 0 veT 0 b 0€T 3 GETO 06€E€ET T/ 18€50926-9SNI-DUTUSPIBH [BI93ET
Z8Y7L9% v20Z - €20C - 220z - €0 12 08 0 ST 59 91 TZ°0 06€E€T T7L2€509¢6-2Sn3i-buTuspiey Teis3e]
9.8718% ¥202 - €20C - 2202 - €0 0 9¢ 0 2 z€ ST SZ°0 06€E€ET T'LTLE09C6-9SNI-DUTUSPIBH [BISIET
€60'1€5 v20C - €202 - zz0Z - €0 0 LT 0 4 ST 9 60°0 0TOET 17292209¢6-2Sni-buTuspiey Teis3e]
9762025 ¥20Z - €20C - 2207 - €0 0 05 0 S Sh LE 2970 06€€T 1°0¢166G¢6-osni-butusprey [eisaie]
€LE'29% v20C — €20 - 2202 - €0 0 Y 0 9 [4% [4 6T°0 06€€T 17229165¢6-9Sni-buTuspiey Teis3e]
ZEv’zes 5202 - vZ0Z - 2202 - 20 0 VT v T 6 € L0 0 0Z0€T T'%820LG¢6-oSni-buTuspiey [eis3e]
z782°26% 202 - €20C - 2202 - 20 0 SL 0 S 0L €C 82°0 700€T T7G99¢vGz6-osnd-buTtuspiey Teisle]
€56°€2$ 5202 - v20C - 220Z - 20 0 T [4 0 0T L L0°0 0STET T'8G1LEGC6-2SnI-buTuUSpIeH TeIs93®]
€99 825 7207 - €20C - 2202 - 20 0 €z T T 12 0T 600 0TZET T78€96C5C6-9SNI-DUTUSPIBH [BI93ET
70L'GES v202 — €202 - 220Z - €0 0 97T 0 € €1 (4 TT1°0 0TZET T76€96¢5¢6-2SnIi-buTuspiey Teis3e]
982 '0LS ¥207 - €20C - 2202 - €0 0 % T z 8¢ [ T2°0 6TCET T7L€9L75C6-9SNI-DUTUSPIBH [BI93ET
628°GES v20Z - €20C - 220z - €0 T 61 T T LT 8 T1°0 6TCET T70€9L75¢6-2Sn3i-buTuspiey TeI1s3e]
SE8 VLS 7202 - €20C - 220z - 0 0 9 0 [ v 8 €270 9VTET T 8TTL6VC6-9SNI-DUTUSPIBH [BI9IET
ove’eELs v20Z - €202 - 2202 - 20 0 0z T € 9T LT 22°0 ZIEET T7€9€987¢6-osna-buTuspaen TeIsle]
ZLZ'ETS vZ0Z - €202 - 2202 - 2O 0 6 z z S S v0°0 0TSET T'.698VFz6-osng-buTtuspiey TeIole]
069 6T$ 5202 - 720C - 2z0C - 20 0 V1T 0 € TTT 8 90°0 969€T T'€2€817¢6-9Sni-buTuspIey [eIs3e]
191°62$ v20Z - €202 - 2202 - 20 0 8h T L 0% 0T 60°0 0FTET T7150807¢6-9SNA-buTuspIey [exsle]
0z8°8€$ 5202 - €20 - 2z0C - €0 0 €T 4 0 1T ST 2170 LITET 1772286€6-9Sng-butuspiey [eI91e]
(soTTW)
x x 3 ® 93 I9AUO
z202 30 30 E2Yo) Te30L e 189 | retausprssu | seroa | ' °
e puz EELEE o saswo3sn) sbxe1 | TTeRWS y3bus ‘oN oefox
* 3s00 3IE3S K3ytaotag on °©3 HO 3TNOITD ar 3ostoxd
309loxg 3o09loag U - i
TT®3=Q
UOT3IONIJFSUO) saswo3sn)
3o0efoxg otzToeads

sSTTe3ad ZzZ0Z Iedx - burpunoazbaspun Texsjze]T UOTINQTIIISTQ S,0TI3ooTH edue]

89




TAMPA ELECTRIC COMPANY

DOCKET NO.

20220048-E1

APPENDIX A

PAGE 14 OF 14

04/11/2022

FILED

980’665 Gz0Z - 10 | ve0z - €0 | zzoz - €0 0 LE T 0 E zz 62°0 ZEGET T'78EZEVE6-9SnI-buTuspIey TeIsje]
966 °1¢$ vz0z - vO | ¥2oz - 2O | zzoz - 2O 0 v z z 0T 9 L0°0 €0€€ET T'9615Gc€6-osng-buTtuspiey TeIole]
9€L'GPS €20z - vO | €202 - 20 | zzoz - €0 0 TT 0 4 6 9 ¥1°0 €TLET T’T6LVzcc6-osnd-buTuspiey Teisle]
067 '77$ €20z - vO | €202 - 2¢O [2z0Z - €0 0 9 T 0 S 6 V10 808€T T'€V6V62c6-oSNd-bUTUspIey [eae3e]
97 '8€S Sz0z - 10 | ve0z - €0 [zzoz - 20 0 961 z 0T 78T 0T Z1°0 9GEVT T/GG626E6-9SNI-DUTUSPIRH [BI93ET
€69 815 €207 - €0 | €¢0C - 10 [ 220z - 10 0 0z1 z 8 0TT 8 900 TGEET T70vLE8CE6-OSNA-PUTUSPIABH [eio3e]
V6L T1ZS ¥20z - 10 | £¢0¢ - €0 | 220 - 2O 0 €8 T 6 €L 67 ¥9°0 TGEET Z'¥hZ€8ZEG-9SNI-BUTUSPIRH [eIale]
6EL'VPS Gz0z - 10O | #20Z - €0 | zZzoz - 20 0 6 T z 9 8 710 €ICET T7.0G9/cc6-oSna-butuspiey [eieole]
vbv 655 €207 - v0 | €¢0¢ - ¢0 | 220z - 10 0 % T € LE 8T 81 0 ZYOET T78GTL9CE6-9SNI-DUTUSPIBH [BI93ET
8Y8 TTILS ¥20Z - 10 | €¢0C - €0 | 2202 - 2O 0 95 T 0 GS 43 7€ 0 Zh0ET T1706999z€6-2Sn3i-buTuspiey Teis3e]
807 “TL$ €202 - vO | €¢0¢ - ¢0 | 220z - 10 0 1€ z 9 €2 (44 2270 ZYOET T 0€TP9CE6-9SNI-DUTUSPIBH [BI9IET
100°Z8% 20z - 10 | €202 - €0 | zzoz - 10 0 o€ T z Lz 1C SZ°0 ZVOET T'€GLE9CE6-OSnI-buTuspIe TeI=IR]
€18/0%$ ¥z0z - 10 | €202 - €0 | zZzoz - €0 0 0z z 0 8T [4 2170 ZFOET T'IpLE9ZE6-osnd-buTuspiey TeIole]
7€5°05% ¥z0Z - 10 | €202 - €0 [zzoz - 20 0 €T 4 T 0T 7T ST°0 SLIET T1'9Zv6vcc6-osni-butuspien TeisieT
861°8G$ 720z - v0O | 220z - 2¢O [2z0z - €0 0 LE 0 i €€ 8T 8T°0 SLIET T’€hcLyze6-oSni-buTuspiey 1eis3e]
9% ‘2€$ Gz0z - 10 | #20Z - €0 | zzoz - 20 0 v [4 [4 8¢ 6 0T°0 969€T 1’87 1SczE6-osnd-buTtuspiey Teisle]
(soTTW)
2202 MWW uwwwm 30 s Te30L wwwwq amwmm TeT3usSpTsSay | seTod vwwmwmuwo .
uT 3s0D 3axe3s TOUWOISNY °N ar a3oeloag
" Kytaotag on °©3 HO 3TNOITD
3o09loxag 3o09loag - i
1Te3=q
UOT3IONIJFSUO) saswo3sn)

3o0efoxg otzToeads

sSTTe3ad ZzZ0Z Iedx - burpunoazbaspun Texsjze]T UOTINQTIIISTQ S,0TI3ooTH edue]

90



TAMPA ELECTRIC COMPANY
DOCKET NO. 20220048-El
APPENDIX B

FILED: 04/11/2022

Appendix B
Project Detail

Transmission Asset Upgrades

91



TAMPA ELECTRIC COMPANY
DOCKET NO. 20220048-EI
APPENDIX B

PAGE 1 OF 1

FILED: 04/11/2022

Tampa Electric”"s Transmission Asset Upgrades - Year 2022 Details
] Circuit! Pole Project| Construction PrOJe?t
Project ID No Count Start | Start End Cost in
) Month | Month | Month 2020
Transmission Upgrades-138/230 kV-230006| 230006 101 9/21 11/21 4/22 $1,500,000
Transmission Upgrades-138/230 kV-230402| 230402 14 3/22 8/22 12/22 $300,100
Transmission Upgrades-69 kV-66048| 66048 5 12/20 4/21 4/22 $50,000
Transmission Upgrades-138/230 kV-230606| 230606 28 7/21 10/21 3/22 $210,000
Transmission Upgrades-138/230 kV-230012| 230012 16 7/21 10/21 3/22 $50, 000
Transmission Upgrades-138/230 kV-230020| 230020 61 8/22 1/23 6/23 $41,939
Transmission Upgrades-69 kV-66022| 66022 50 12/20 8/21 8/22 $672,980
Transmission Upgrades-69 kV-66001| 66001 70 3/21 10/21 6/22 $1,877,473
Transmission Upgrades-69 kV-66016| 66016 40 11/20 6/21 6/22 $400,000
Transmission Upgrades-69 kV-66032| 66032 40 2/22 1/23 8/23 $40,576
Transmission Upgrades-69 kV-66020( 66020 10 7/21 3/22 8/22 $305,900
Transmission Upgrades-69 kV-66035| 66035 65 8/22 1/23 8/23 $35,029
Transmission Upgrades-138/230 kV-230602| 230602 112 5/21 8/21 3/22 $50,000
Transmission Upgrades-69 kV-66008| 66008 9 10/21 7/21 12/21 $281,970
Transmission Upgrades-69 kV-66030| 66030 50 7/21 4/22 9/22 $1,498,910
Transmission Upgrades-69 kV-66045| 66045 52 9/21 5/22 12/22 $1,708,376
Transmission Upgrades-138/230 kV-230033| 230033 14 6/21 3722 6/22 $294,700
Transmission Upgrades-69 kV-66025| 66025 105 3/21 8/21 8/22 $2,324,840
Transmission Upgrades-138/230 kV-230623| 230623 65 10/22 1/23 7/23 $44,720
Transmission Upgrades-69 kV-66021| 66021 45 2/22 6/22 3/23 $45,648
Transmission Upgrades-69 kV-66017| 66017 97 2/22 7/22 6/23 $234,972
Transmission Upgrades-138/230 kV-230609| 230609 5 12/21 12/21 3/22 $105,250
Transmission Upgrades-69 kV-66033| 66033 26 11720 11/21 5/22 $50,000
Transmission Upgrades-69 kV-66036| 66036 31 11/20 6/21 5/22 $300,000
Transmission Upgrades-69 kV-66027| 66027 17 7/21 2/22 6/22 $550, 620
Transmission Upgrades-69 kV-66060| 66060 6 11720 7/21 4/22 $10,000
Transmission Upgrades-138/230 kV-230604| 230604 36 10/22 2/23 7/23 $24,768
Transmission Upgrades-69 kV-66407| 66407 29 12/20 5/21 5/22 $10,000
Transmission Upgrades-138/230 kV-230013| 230013 20 7/21 3/22 6/22 $421,000
Transmission Upgrades-69 kV-66427| 66427 7 11/20 6/21 6/22 $10,000
Transmission Upgrades-69 kV-66026| 66026 83 10/21 4/22 10/22 $2,582,952
Transmission Upgrades-69 kV-66098| 66098 22 9/22 1/23 6/23 $22,210
Transmission Upgrades-69 kV-66011| 66011 24 9/21 5/22 12/22 $22,317
Transmission Upgrades-69 kV-66028| 66028 49 9/22 1/23 6/23 $49,244
Transmission Upgrades-69 kV-66047| 66047 1 2/21 4/22 6/22 $1,014
Transmission Upgrades-69 kV-66415| 66415 10 12/20 3/22 8/22 $317,000
Transmission Upgrades-69 kV-66436| 66436 36 8/22 2/23 8/23 $34,490
The North American Electric Reliability Corporation (""NERC'™) defines the transmission system
as lines operated at relatively high voltages varying from 69kV up to 765kV and capable of
delivery large quantities of electricity. Tampa Electric"s transmission system is made up of
69kV, 138kV and 230kV voltages and is designed to transmit power to the end-user 13.2kV
distribution substations. As such, Tampa Electric does not attribute customer counts directly
to individual transmission lines. It should be noted, that without Tampa Electric"s
transmission network in place, power could not be delivered to the distribution network which
would result in automatic load loss.
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Tampa Electric®s Distribution Overhead Feeder Hardening - Year 2022 Details

- - Customers N Project| Construction | Project

Circuit R _ _ Priority N
Specific Project Detail Small Large Start | Start | End Cost in

No. Total [Customers

Residential
esidentia cal cal Month | Month |Month 2022

Project ID

(2) new reclosers, (18)
SPP FH - 13008 13008 fuses, (3) trip savers, and 249 159 25 433 o Jul-22 | Jan-23 |Jun-23 $50,000
upgrade (62) feeder poles

(6) new reclosers, (43)
SPP FH - 13028 13028 fuses, (27) trip savers, and 3,595 242 24 3,861 35 Aug-22 | Jan-23 |Jun-23 $50,000
upgrade (52) feeder poles

(2) new reclosers, (18)
SPP FH - 13039 13039 fuses, (3) trip savers, and 299 178 24 501 29 Sep-22 | Jan-23 |Aug-23| $50,000
upgrade (62) feeder poles

(17) new reclosers, (74)
SPP FH - 13040 13040 fuses, (16) trip savers, and 992 112 51 1,155 18 Oct-22 | Jan-23 |Oct-23 $50,000
upgrade (148) feeder poles

(6) new reclosers, (43)
SPP FH - 13048 13048 fuses, (27) trip savers, and 2,720 324 81 3,125 84 Jun-22 | Aug-22 |Oct-22($2,077,657
upgrade (52) feeder poles

(2) new reclosers, (18)
SPP FH - 13077 13077 fuses, (3) trip savers, and 105 332 48 485 15 Sep-22 | Jan-23 |Sep-23 $50,000
upgrade (62) feeder poles

(7) new reclosers, (50)
SPP FH - 13094 13094 fuses, (28) trip savers, and 1,191 375 83 1,649 15 This one we had to put |$5,554,203
upgrade (100) feeder poles

(17) new reclosers, (74)
SPP FH - 13118 13118 fuses, (16) trip savers, and 1,696 199 23 1,918 3 Nov-21 | Mar-22 |Aug-22|$3,377,800
upgrade (148) feeder poles

(17) new reclosers, (74)
SPP FH - 13148 13148 fuses, (16) trip savers, and 1,393 91 16 1,500 13 Jan-22 | Mar-22 |Aug-22|$1,219,093
upgrade (148) feeder poles

(9) new reclosers, (37)
SPP FH - 13187 13187 fuses, (21) trip savers, and 1,560 191 30 1,781 30 Nov-22 | Jan-23 |Nov-23 $50,000
upgrade (77) feeder poles

(9) new reclosers, (37)
SPP FH - 13227 13227 fuses, (21) trip savers, and 1,447 159 19 1,625 46 Nov-20 | Jan-21 |Feb-22 $50,000
upgrade (77) feeder poles

(2) new reclosers, (54)
SPP FH - 13230 13230 fuses, (42) trip savers, and 572 411 22 1,005 46 Nov-22 | Jan-23 |Nov-23 $50,000
upgrade (107) feeder poles

(2) new reclosers, (18)
SPP FH - 13292 13292 fuses, (3) trip savers, and 730 33 8 771 14 Aug-22 | Jan-23 |Mar-23 $50,000
upgrade (62) feeder poles

(10) new reclosers, (35)
SPP FH - 13296 13296 fuses, (12) trip savers, and 1,430 120 14 1,564 4 Feb-22 | Mar-22 |Sep-22|%$4,494,494
upgrade (70) feeder poles

(2) new reclosers, (18)
SPP FH - 13299 13299 fuses, (3) trip savers, and 729 55 18 802 2 Dec-22 | Jan-23 |Nov-23 $50,000
upgrade (62) feeder poles

(3) new reclosers, (45)
SPP FH - 13308 13308 fuses, (27) trip savers, and 1,220 260 36 1,516 26 Jun-20 | Aug-20 [Mar-22 $50,000
upgrade (52) feeder poles

(1) new reclosers, (3) fuses,
SPP FH - 13312 13312 (9) trip savers, and upgrade 986 351 97 1,434 4 Apr-22 | Jun-22 |Nov-22| $312,011
(96) feeder poles

(2) new reclosers, (18)
SPP FH - 13313 13313 fuses, (3) trip savers, and 196 459 74 729 25 Apr-21 | Oct-21 (May-22 $73,036
upgrade (62) feeder poles

(2) new reclosers, (97)
SPP FH - 13314 13314 fuses, (13) trip savers, and 683 240 85 1,008 4 Apr-21 | Oct-21 (May-22 $29,668
upgrade (61) feeder poles

(2) new reclosers, (74)
SPP FH - 13346 13346 fuses, (51) trip savers, and 1,404 238 94 1,736 12 Feb-22 | Apr-22 |Oct-22 $80,786
upgrade (148) feeder poles

(2) new reclosers, (111)
SPP FH - 13433 13433 fuses, (42) trip savers, and 339 318 69 726 61 Apr-21 | Oct-21 |Apr-22| $688,400
upgrade (101) feeder poles

(2) new reclosers, (70)
SPP FH - 13651 13651 fuses, (35) trip savers, and 2,453 63 10 2,526 50 Mar-22 | May-22 |Nov-22 $50,386
upgrade (139) feeder poles

(2) new reclosers, (70)
SPP FH - 13687 13687 fuses, (35) trip savers, and 2,054 70 2 2,126 17 Oct-22 | Jan-23 |Sep-23 $50,000
upgrade (139) feeder poles

(9) new reclosers, (52)
SPP FH - 13770 13770 fuses, (3) trip savers, and 1,769 57 5 1,831 3 Jan-22 | Mar-22 [Nov-22|$5,898,017
upgrade (103) feeder poles

(6) new reclosers, (37)
SPP FH - 13984 13984 fuses, (51) trip savers, and 1,415 114 51 1,580 51 May-22 | Jul-22 |Nov-22|%$1,171,851
upgrade (73) feeder poles

(3) new reclosers, (27)
SPP FH - 13989 13989 fuses, (10) trip savers, and 2,216 53 7 2,276 26 Feb-22 | Apr-22 |Aug-22| $832,493
upgrade (54) feeder poles

(2) new reclosers, (12)
SPP FH - 14094 14094 fuses, (6) trip savers, and 2,584 256 45 2,885 6 Jun-22 | Jul-22 [Dec-22 $8,559
upgrade (23) feeder poles

(2) new reclosers, (54)

SPP FH - 14123 14123 fuses, (42) trip savers, and 1,069 59 6 1,134 13 May-22 | Jun-22 |Nov-22|%$1,248,736
upgrade (107) feeder poles

SPP FH - East (1) new reclosers, (35)

Winter Haven 13309 fuses, (6) trip savers, and 0 [0} [0} o] o] Apr-21 | Oct-21 [May-22 | $125,468

13309 upgrade (61) feeder poles
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SPP Assessment & Benefits Report Revision 0 Executive Summary

1.0 EXECUTIVE SUMMARY

Tampa Electric Company (TEC) engaged the services of 1898 & Co, the advisory and technology
consulting arm of Burns & McDonnell, to assist with the development of the 2022 to 2031 10-year Storm
Protection Plan required by Florida Statute 366.96, also known as Senate Bill 796. In collaboration, TEC
and 1898 & Co. utilized a resilience-based planning approach to identify hardening projects and
prioritize investment in the Transmission and Distribution (T&D) system utilizing a Storm Resilience
Model. The Storm Resilience Model evaluates each hardening project’s ability to reduce the magnitude

and/or duration of disruptive storm events. Key objectives for the Storm Resilience Model are:

1. Calculate the customer benefit of hardening projects through reduced utility restoration costs
and impacts to customers

2. Prioritize hardening projects with the highest resilience benefit per dollar invested into the
system

3. Establish an overall investment level that maximizes customers benefit while not exceeding TEC

technical execution constraints

While the resilience benefit is significant and is the focus of this report, it is not the only benefit of TEC's
Storm Protection Plan. Additional benefits are described and quantified elsewhere in TEC’s Plan. The
Resilience Model employs a data-driven decision-making methodology utilizing robust and sophisticated
algorithms to calculate the resilience benefit of hardening projects in terms of the range of reduced
restoration costs and Customer Minutes Interrupted (CMI). The hardening projects provide resilience
benefit from several perspectives. Some of the hardening projects eliminate storm-based outages all
together, some reduce the number of customers impacted (Cl), and others decrease the duration of
storm-related outages. This report shows only the reduction in CMI, which accounts for both types of

benefits. However, there is a strong relationship between reduction in CMI and reduction in Cl.

Resilience-based prioritization facilitates the identification of the hardening projects that provide the
most benefit. Prioritizing and optimizing investments in the system helps provide confidence that the
overall investment level is appropriate and that customers will get the most value for the level of

investment.

This report outlines project prioritization and benefits calculations for the following TEC storm hardening

programs:
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Distribution Lateral Undergrounding
Transmission Asset Upgrades

Substation Extreme Weather Hardening
Distribution Overhead Feeder Hardening

Transmission Access Enhancements

The other programs within TEC's Storm Protection Plan, Vegetation Management, Infrastructure
Inspections, and Distribution Pole Replacements, are not evaluated or included in this report. Their
benefits and prioritization are described in other parts of TEC's Storm Protection Plan. Similarly, their

benefits are described in other portions of TEC's Storm Protection Plan.

1.1 Resilience Based Planning Approach
Figure 1-1 provides an overview of the Storm Resilience Model. The model employs a resilience-based
planning approach to calculate the benefits of reducing storm restoration costs, Cl, and CMI. Each of the

different components are reviewed in further detail in Sections 3.0, 4.0, 5.0, and 6.0.

The Major Storm Events Database contains 13 unique storm types with a range of probabilities and
impacts to create a total database of 99 different unique storm scenarios. The storm scenarios range
from a Category 3 or greater direct hit from the Gulf of Mexico to a Category 1 or 2 partial hit over

Florida, to a tropical storm. Section 3.0 provides additional details on the 99 different storm scenarios.
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Figure 1-1: Storm Resilience Model Overview
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Each storm scenario is then modeled within the Storm Impact Model to identify which parts of the
system are most likely to fail given each type of storm. The Likelihood of Failure (LOF) is based on the
vegetation density around each conductor asset, the age and condition of the asset base, and the
applicable wind zone for the asset’s location. The Resilience Model is comprehensive in that it evaluates
nearly all TEC’s T&D system. Table 1-1 provides an overview of the potential project count for each of

the programs.

Table 1-1:  Potential Projects Considered

Program \ Project Count
Distribution Lateral Undergrounding 12,310
Transmission Asset Upgrades 107
Substation Extreme Weather Hardening 9
Distribution Overhead Feeder Hardening 1,385
Transmission Access Enhancements 44
Total 13,855

The Storm Impact Model also estimates the restoration costs and CMI for each of the projects in Table
1-1 above for each storm scenario. For purposes of this report, the term “project” refers to a collection
of assets. Assets are typically organized from a customer impact perspective, see Section 2.2. Finally, the

Storm Impact Model calculates the benefit in decreased restoration costs and CMI if that project is
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hardened per TEC’s hardening standards. The CMI benefit is monetized using the DOE’s Interruption

Cost Estimator (ICE) for project prioritization purposes.

The Resilience Benefit Calculation utilizes stochastic modeling, or Monte Carlo simulation, to select a
storm scenario for each of the 13 storm types for 1,000 iterations. This produces 1,000 different future
storm worlds and the expected range of benefit values depending on the different probabilities and
impact ranges to the TEC system. The probability of each storm scenario is multiplied by the benefits
calculated for each project from the Storm Impact Model to provide a resilience-weighted benefit for
each project in dollars. Feeder Automation Hardening projects are evaluated based on historical outages

and the expected decrease in historical outages if automation had been in place.

The Project Scheduling and Budget Optimization model prioritizes the projects based on the highest
resilience benefit cost ratio. It also performs a budget optimization over a range of budget levels to

identify the point of diminishing returns.

The model prioritizes each project based on the sum of the restoration cost benefit and monetized CMI
benefit divided by the project cost. This is done for the range of potential benefit values to create the
resilience benefit cost ratio. The model also incorporates TEC's technical and operational constraints in
scheduling the projects such as contractor capacity and scheduling planned transmission outages. Using
the Resilience Benefit Calculation and Project Scheduling and Budget Optimization model, the Storm
Resilience Model calculates the net benefit in terms of reduced restoration costs and CMI for the 10-

year investment profile.

1.2 Key Updates to Storm Resilience Model from 2020 to 2029 SPP to 2022 to 2031 SPP
The following are the key updates from the 2020-2029 to the 2022-2031 Storm Resilience Model:

1. General —these updates include shifting of the time horizon, adding another year of storms to
the historical analysis, and accounting for completed projects.

2. Capital Cost Assumptions — based on actual completed projects and communicated increases in
commodity prices the cost assumptions for all project types were adjusted.

3. Substation Projects Development — TEC completed a technical evaluation of substation
hardening alternatives since the 2020-2029 Storm Protection Plan filing. The results of that
evaluation, including specific substation hardening activities and their cost were included in the

model.
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4. Site Access Project Development — TEC performed additional evaluation of transmission site
access and updated the projects and associated costs.

5. Automation Hardening Capital Costs — 1898 & Co. performed detailed analysis on 300 circuits to
identify more specific scope and cost. Based on lessons learned from the 2020 projects, the cost
to deploy automation had a wide range given the uncertainty in circuit reconductoring and
substation upgrades needed to not overload and burn down circuits. With improved cost
estimates for the 300 circuits the prioritization of projects in the Storm Resilience Model is
improved. This increasing the overall benefit in decreasing major outage events for customers.

6. Lateral Undergrounding Branching’ Approach — Based on a lessons learned evaluation, the
project definition for lateral projects was adjusted to include a collection of electrically
connected protection zones, or ‘branches’. TEC's undergrounding design standard includes
looping for added resilience. Based on the 2020 project execution it was identified that some of
the projects included higher costs to achieve the full loop. By undergrounding all the electrically
connected protection zones off a circuit feeder / mainline the higher costs will be mitigated

since it can be designed to minimize the number of new underground miles.

1.3 Results & Conclusions

TEC and 1898 & Co. utilized a resilience-based planning approach to establish an overall budget level
and identify and prioritize resilience investment in the T&D system. Figure 1-2 shows the results of the
budget optimization analysis. Given the total level of potential investment, the budget optimization
analysis was performed in $250 million increments up to $2.5 billion. The figure shows the total life-
cycle gross NPV benefit for each budget scenario for P50, P75, and P95. P50 to P65 levels represent a
future world in which storm frequency and impact are close to average, P70 to P85 level represent a
future world where storms are more frequent and intense, and P90 and P95 levels represent a future

world where storm frequency and impacts are all high.
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Figure 1-2: Budget Optimization Results
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The figure shows significantly increasing levels of net benefit from the $250 million to $1.25 billion
budget scenarios with the benefit level flattening from $1.25 billion to $1.75 billion and decreasing from
$1.75 billion to $2.5 billion. The figure also shows the total investment level in 2021 dollars for the TEC
Storm Protection Plan. The TEC overall investment level is right before the point of diminishing returns,
which demonstrates that TEC's plan has an appropriate level of investment over the next 10 years

capturing the hardening projects that provide the most value to customers.

Figure 1-3 shows the Storm Protection Plan investment profile. The table includes the buildup by
program to the total. The investment capital costs are in nominal dollars, the dollars of that day. The
overall plan investment level is approximately $1.59 billion. Lateral undergrounding makes up most of
the total, accounting for 67.6 percent of the total investment. Feeder Hardening is second accounting
for 20.0 percent. Transmission upgrades make up approximately 8.8 percent of the total with

substations and transmission site access making up 1.7 percent and 2.0 percent, respectively.
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Figure 1-3: Storm Protection Plan Investment Profile
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Customer benefits are calculated in terms of the:

1. Reduction in the Storm Restoration Costs

2. Reduction in the number of customers impacted and the duration of the overall outage,

calculated as CMI

Figure 1-4 shows the range in restoration cost reduction at various probability of exceedance levels. To
reiterate, the P50 to P65 level represents a future world in which storm frequency and impact are close
to average, the P70 to P85 levels represent a future world where storms are more frequent and intense,

and the P90 and P95 levels represent a future world where storm frequency and impacts are all high.
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Figure 1-4: Storm Protection Plan Restoration Cost Benefit
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The figure shows that the 50-year NPV of future storm restoration costs in a Status Quo scenario from a

resilience perspective is $960 million to $1,310 million. With the Storm Protection Plan, the restoration

costs decrease by approximately 33 to 35 percent. The decrease in restoration costs is approximately

$380 to $530 million. From an NPV perspective, the restoration cost benefit is approximately 24 to 33

percent of the Storm Protection Plan Investment Level. In other words, the reduction in restoration

costs pay for 24 to 33 percent of the total invested capital costs.

Figure 1-5 shows the range in CMI reduction at various probability of exceedance levels. The figure

shows relative consistency in benefit level across the P-values with approximately 46 percent decrease

in the storm CMI over the next 50 years.
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Figure 1-5: Storm Protection Plan Customer Benefit
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The following include the conclusions of TEC’s Storm Protection plan evaluated within the Storm

Resilience Model:

The overall investment level of $1.59 billion for TEC’s Storm Protection Plan is reasonable and
provides customers with maximum benefits. The budget optimization analysis (see Figure 1-2)
shows the investment level is right before the point of diminishing returns.

TEC’s Storm Protection Plan results in a reduction in storm restoration costs of approximately 33
to 35 percent. In relation to the plan’s capital investment, the restoration costs savings range
from 24 to 33 percent depending on future storm frequency and impacts.

The customer minutes interrupted decrease by approximately 46 percent over the next 50
years. This decrease includes eliminating outages all together, reducing the number of
customers interrupted, and decreasing the length of the outage time.

The cost (Investment — Restoration Cost Benefit) to purchase the reduction in storm customer
minutes interrupted is in the range of $0.65 to $0.78 per minute. This is below outage costs

from the DOE ICE Calculator and lower than typical ‘willingness to pay’ customer surveys.
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TEC’s mix of hardening investment strikes a balance between investment in the substations and
transmission system targeted mainly at increasing resilience for the high impact / low
probability events and investment in the distribution system, which is impacted by all ranges of

event types.

The hardening investment will provide additional ‘blue sky’ benefits to customers not factored

into this report.
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2.0 INTRODUCTION

Hurricanes have inflicted significant damage to Florida in recent years and parts of the state face years
of recovery. One of the most important things Florida can do to prepare for the next major storm is to
make the electric grid more resilient. When the grid can better withstand the impacts of storms,
everyone benefits. Florida businesses and families save money because they can get back on their feet
more quickly®. Florida Statute 366.96 allows for the comprehensive planning and front-end investment
necessary to protect Florida’s power supply. It also allows utilities to design integrated programs to
address all phases of resilience which, in turn, will reduce storm-related restoration costs and outage

times.
This document outlines the approach to

1. Calculate the benefit of hardening projects through reduced utility restoration costs and impacts
to customers

2. Prioritize hardening projects with the highest resilience benefit per dollar invested into the
system

3. Establish an overall investment level that maximizes customers’ benefit while not exceeding TEC

technical execution constraints

The resilience-based approach is an integrated data driven decision-making strategy comparing various
storm hardening projects on a normalized and consistent basis. This approach takes an integrated asset
management perspective, a bottom-up approach starting at the asset level. Each asset is evaluated for
its likelihood of failure in a storm event. Additionally, the consequence of failure is also evaluated at the
asset level in terms of the restoration costs and CMI. Assets are rolled up to hardening projects and
hardening projects are then rolled up to programs. Each project only hardens the assets that provide the

most benefit to customers and that align with TEC's design standards.

This report outlines project prioritization and benefits calculations for the following TEC storm hardening

programs:

Distribution Lateral Undergrounding

Transmission Asset Upgrades

! State Rep. Randy Fine and State Sen. Joe Gruters, Sun Sentinel, May 2019
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Substation Extreme Weather Hardening
Distribution Overhead Feeder Hardening

Transmission Access Enhancements

The other programs within TEC's Storm Protection Plan, Vegetation Management, Infrastructure
Inspections, and Distribution Pole Upgrades, are not evaluated or included in this report. Their benefits
and prioritization are described in other parts of TEC’s Storm Protection Plan. Similarly, their benefits are

described in other portions of TEC’s Storm Protection Plan.

The following sections outline the foundation and background necessary to understand the rest of this

report. These sections include a review of:

Topic of resilience

Resilience as the project assessment approach
TEC asset base evaluated for resilience measures
Resilience-based planning approach

Resilience Investment Business Case Results

21 Resilience as the Benefits Assessment
Resilience has many faces. It looks different to different people and organizations depending on their
challenges and focus. Is it more important to avoid an event from disrupting your business or is it more

important to recover quickly? Both are important and TEC's approach considers both of these questions

and more.

Resilience has been defined differently by many organizations. In a 2013 paper, the National Association
of Regulatory Utility Commissioners (NARUC) paraphrased its own definition of resilience in a manner

that is simple and easy to understand.

“it’s the gear, the people and the way the people operate the gear immediately before, during
and after a bad day that keeps everything going and minimizes the scale and duration of any

interruptions.”

Before that, the National Infrastructure Advisory Council (NIAC) provided a definition that is often

quoted, and which includes elements used in many other definitions. It states that resilience is
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“The ability to reduce the magnitude and/or duration of disruptive events. The effectiveness of a
resilient infrastructure or enterprise depends upon its ability to anticipate, absorb, adapt to,

and/or rapidly recover from a potentially disruptive event.”

The NIAC definition includes a system’s ability to absorb and adapt. These important characteristics
were also used by Argonne National Laboratory (ANL) in its work on state and social resilience and were
incorporated into Pacific Northwest National Laboratory’s (PNNL) work on the resilience impacts of
transactive energy systems. The ANL approach can be used to break resilience into four phases that also
align with NARUC's elegantly simple description. The difference is that ANL explicitly includes the ability
of the system to recognize and mitigate potential failures before they happen. These four phases are

described below.

Prepare (Before)

The grid is running normally but the system is preparing for potential disruptions.

Mitigate (Before)

The grid resists and absorbs the event until, if unsuccessful, the event causes a disruption.
During this time the precursors are normally detectable.

Respond (During)

The grid responds to the immediate and cascading impacts of the event. The system is in a state
of flux and fixes are being made while new impacts are felt. This stage is largely reactionary
(even if using prepared actions).

Recover (After)

The state of flux is over, and the grid is stabilized at low functionality. Enough is known about
the current and desired (normal) states to create and initiate a plan to restore normal

operations.

This is depicted graphically in Figure 2-1. The green line represents an underlying issue that is stressing
the grid, and which increases in magnitude until it reaches a point where it impacts the operation of the
grid and causes an outage. The origin of the stress may be electrical due to a failing component, or
external due to storms or other events. The black line shows the status of the entire system or parts of
the system (e.g. transmission circuits). The “pit” depicted after the event occurs represents the impact
on a system in terms of the magnitude of impact (vertical) and the duration (horizontal). For utilities this

can be measured after the event and is used by the Institute of Electrical and Electronics Engineers
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(IEEE) 1366 to calculate reliability metrics. If TEC is able to detect the strain on the grid caused by these
stresses then it increases the opportunity to act before a failure occurs, thus reducing or avoiding the

impact of the subsequent event.

Figure 2-1 represents a conceptual view of resilience. It can be used to depict a specific transmission line
or the whole transmission system. If the figure is used to represent a specific line, it represents the
impact of the event on that line. If the figure is used to represent the impact on the whole TEC system, it
represents the aggregated impacts of the event (storm) and the multiple outages that may result from
it. Note that whether this is a specific or overall depiction of resilience there is no quantification of time.
Time increases from left to right but due to the nature of events that may occur there are no timescales

used.

Figure 2-1: Phases of Resilience

FAILURE

OF IMPACT
ssEsssEEEEEEN

_ MAGNITUDE

: ; TIME

® 0

PREPARE ~ MITIGATE RESPOND RECOVER PREPARE

For example, hardening of the overhead transmission system is targeted at the “prepare” phase.
Mitigation depends on the ability to detect developing issues and includes the capability to detect
stresses on the grid by monitoring it. Responding to an event as it is impacting the grid depends on the
ability to make informed decisions, to deploy crews rapidly to the right place at the right time, and for
the grid to adapt to the stresses through reconfiguration. Recovery depends on coordinated activity and

good planning.
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In Figure 2-1, the level of strain on the grid caused by the early effects of an event that could cause asset
failure is represented by ‘A’. As an example, this might be a wooden transmission pole, with failure
occurring at time ‘X’. In this example suppose a steel monopole was used to replace the wood pole
transmission structure. The monopole might succumb to failure at higher strain levels depicted by ‘B’

and would result in later failure at time ‘Y’.

For the line where this occurred, this illustrates how hardening did not prevent failure but delayed it and
shortened the outage duration. If it takes more work to erect a new monopole it might increase
recovery time for a specific line, yet if less steel monopoles failed relative to the number of wood poles
that would have failed, there would be less to replace and the overall system outage time and recovery
time would be reduced. Fewer asset failures means that more crews will be able to work on the assets

that do fail, which can have a multiplying effect on outage reduction time.

The Storm Resilience Model evaluates the phases of resilience for storms on both the entire system and
at the sub-system level (substations, transmission circuit, site access, feeder, and lateral). Section 2.3

provides additional detail on this evaluation approach.

2.2 Evaluated System for Resilience Investment
The Storm Resilience Model (described in more detail in Section 2.3) is comprehensive in that it
evaluates nearly all of TEC’s T&D system. Table 2-1 shows the asset types and counts included in the

Storm Resilience Model.

Table 2-1: TEC Asset Base Modeled

Asset Type \ Units \ Value
Distribution Circuits [count] 710
Feeder Poles [count] 58,700
Lateral Poles [count] 122,500
Feeder OH Primary [miles] 2,300
Lateral OH Primary [miles] 3,900
Transmission Circuits [count] 215
Wood Poles [count] 5,000
Steel / Concrete / Lattice Structures [count] 20,400
Conductor [miles] 1,300
Substations [count] 9
Site Access [count] a4
Roads [count] 25
Bridges [count] 19
Tampa Electric Company 15 1898 & Co.
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1. All of the assets are strategically grouped into potential hardening projects, and only the assets
that require hardening are included in the projects. For distribution projects, assets were
grouped by their most upstream protection device, which was either a breaker, a recloser, trip
savers, or a fuse. For lateral projects, where applicable, several protection zones were combined
that were electrically connected right off the circuit feeder. This approach focuses on reducing
customer outages. The objective is to harden each asset that could fail and result in a customer
outage. Since only one asset needs to fail downstream of a protection device to cause a
customer outage, failure to harden all the necessary assets still leaves weak links that could
potentially fail in a storm. Rolling assets into projects at the protection device level allows for

hardening of all weak links in the circuit and for capturing the full benefit for customers.

For lateral projects, those with a fuse or trip saver protection device, the preferred hardening approach
is to underground the overhead circuits. Since the main cause of storm related outages, especially for
weakened structures, is the wind blowing vegetation into conductor, causing structure failures,
undergrounding lateral lines provides full storm hardening benefits. While rebuilding overhead laterals
to a stronger design standard (i.e. bigger and stronger poles and wires) would provide some resilience
benefit, it would not solve the vegetation issues, since the high wind speeds can blow tree limbs from

outside the trim zone into the conductor.

For distribution feeder projects, those with a recloser or breaker protection device, the preferred
hardening approach is to rebuild to a storm resilient overhead design standard and add automation
hardening. Assets in these projects include older wood poles and those with a ‘poor’ condition rating.
Additionally, poles with a class that is not better than ‘1’ were also included in these projects. The
combination of the physical hardening and automation hardening provides significant resilience benefit
for feeders. The physical hardening addresses the weakened infrastructure storm failure component.
While the vegetation outside the trim zone as still a concern, most distribution feeders are built along
main streets where vegetation densities outside the trim zone are typically less than compared to
laterals. Further, the feeder automation hardening allows for automated switching to perform ‘self-
healing’ functions to mitigate vegetation outside trim zone and other types of outages. The combination
of the physical and automation hardening provide a balanced resilience strategy for feeders. It should be
noted that this balanced strategy with automation hardening is not available for laterals. As such,
undergrounding is preferred approach for lateral hardening and overhead physical hardening combined

with automation hardening is the preferred approach for feeders.
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At the transmission circuit level, wood poles were identified for hardening by replacing with non-wood
materials like steel, spun concrete, and composites. These materials have consistent external shell
strength while wood poles can vary widely and are more likely to fail. Transmission wood poles were

grouped at the circuit level into projects.

TEC identified 44 separate transmission access, road, and bridge projects based on field inspection of

the system.

TEC performed detailed storm surge modeling using the Sea, Land, and Overland Surges from Hurricanes
(SLOSH) model. The SLOSH model identified 59 substations with a flood risk, depending on the hurricane
category. Based on TEC’s more detailed assessment, 9 substations were identified that included flooding

risk to the level that could justify investment.

Table 2-2 contains a list of potential hardening projects based on the methodology outlined above. As
seen below, there are a significant number of potential hardening projects, over 13,800. The following
sections outline the approach to selecting the hardening projects that provide the most value to

customers from a restoration cost and CMI decrease perspective.

Table 2-2:  Potential Hardening Projects Considered

Program Project Count

Distribution Lateral Undergrounding 12,310
Transmission Asset Upgrades 107
Substation Extreme Weather Hardening 9
Distribution Overhead Feeder Hardening 1,385
Transmission Access Enhancements 44
Total 13,855

2.3 Resilience Planning Approach Overview
The resilience-based planning approach calculates the benefit of storm hardening projects from a
customer perspective. This approach calculates the resilience benefit at the asset, project, and program

level within the Storm Resilience Model. The results of the Storm Resilience Model are a:

1. Reduction in the Storm Restoration Costs
2. Reduction in the number of customers impacted and the duration of the overall outage,

calculated as CMI
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Figure 2-2 provides an overview of the resilience planning approach to calculate the customer benefit,

restoration cost reduction and CMI reduction of hardening projects and prioritization of the projects.

23.1 Major Storms Event Database
Since the magnitude of the restoration cost decrease and CMI decrease is dependent on the frequency
and magnitude of future major storm events, the Storm Resilience Model starts with the ‘universe’ of

major storm events that could impact TEC's service territory, the Major Events Storms Database.
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Figure 2-2: Resilience Planning Approach Overview
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The Major Storms Event Database describes the stressor that causes system failure. The database also
provides the high-level impact to the system of the storm stressor. The major events database includes

the following:

Storm Type

Probability of a storm occurring
Restoration Costs

Percentage of the system impacted

Duration of the storm

The major storm events database includes 13 unique storm types. The storm types include the various
hurricane categories and direction they come from (hurricane impacts from the Gulf side are much
different than from the Florida side). Each storm type has a range of probabilities and impacts. With the
various combinations (high probability with lower consequence and low probability with high
consequence, etc.) the Major Storms Event Database includes 99 different storm scenarios. Section 3.0

provides additional detail on the Major Storms Event Database.

2.3.2 Storm Impact Model

Each storm scenario is then modeled within the Storm Impact Model to identify which parts of the
system are most likely to fail given each type of storm. The Storm Impact Model calculates the
restoration costs and customers impacted by system failures for both the Status Quo and Hardened
Scenarios. The Storm Impact Model identifies the damaged portions of the system by modeling the

elements that cause failures in the TEC asset base.

For circuits, the main cause of failure is wind blowing vegetation onto conductor causing conductor or
structures to fail. If structures (i.e. wood poles) have any deterioration, for example rot, they are more
susceptible to failure. The Storm Impact Model calculates a storm LOF score for each asset based on a
combination of the vegetation rating, age and condition rating, and wind zone rating. The vegetation
rating factor is based on the vegetation density around the conductor. The age and condition rating
utilize expected remaining life curves with the asset’s ‘effective’ age, determined using condition data.
The wind zone rating is based on the wind zone that the asset is located within. The Storm Impact Model
includes a framework that normalizes the three ratings with each other to develop one overall storm
LOF score for all circuit assets. The project level scores are equal to the sum of the asset scores

normalized for length. The project level scores are then used to rank each project against each other to
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identify the likely lateral, backbone, or transmission circuit to fail for each storm type. The model

estimates the weighted storm LOF based on the asset level scoring.

The model determines which substations are likely to flood during various storm types based on the
flood modeling analysis. That analysis provides the flood level, meaning feet of water above the site

elevation, for various storm types.

Each transmission site access project provides access to one or more transmission circuits. If a major
storm event causes a transmission outage and the access location is also impacted, it can take longer to
restore the system. The Storm Impact Model uses each transmission circuit’s storm LOF to estimate the
LOF of each site access during a storm. For instance, if site access ‘A’ is needed to gain access to Circuit
‘1’ and ‘4’, the storm likelihood for site access ‘A’ equals the storm likelihood of failure for Circuit ‘1’ and

‘4’ combined.

Once the Storm Impact model identifies the portions of the system that are damaged and caused an
outage for a specific storm, it then calculates the restoration costs to rebuild the system to provide
service. The restoration costs are based on the multipliers for storm replacement over the planned
replacement costs using TEC labor and procured materials only. The restoration cost multipliers are
based on historical storm events and the expected outside labor and expedited material cost needed to

restore the system.

Similarly, the Storm Impact Model calculates the CMI for each project. Since circuit projects are
organized by protection device, the customer counts and customer types are known for each asset in
the Storm Impact Model. The time it will take to restore each protection device, or project, is calculated
based on the expected storm duration and the hierarchy of restoration activities. This restoration time is
then multiplied by the known customer count to calculate the CMI. The CMI benefit is monetized using

DOE’s ICE Calculator for project prioritization purposes.

Finally, the Storm Impact Model then calculates the reductions in project storm LOF, restoration costs,
and CMI for each hardening project. The output of the Storm Impact Model is the project LOF, CMI,
monetized CMI, and restoration costs for each of the 99 storms for both the Status Quo and Hardened

scenarios.
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233 Resilience Benefit Calculation

The Resilience Benefit Calculation utilizes stochastic modeling, or Monte Carlo simulation, to select a
storm scenario for each of the 13 storm types for 1,000 iterations. This produces 1,000 different future
“storm worlds” and the expected range of benefit values depending on the different probabilities and
impact ranges to the TEC system. The probability of each storm scenario is multiplied by the benefits
calculated for each project from the Storm Impact Model to provide a resilience-weighted benefit for
each project in dollars. Feeder Automation Hardening projects are evaluated based on historical outages

and the expected decrease in historical outages if automation had been in place.

234 Project Scheduling and Budget Optimization

The Project Scheduling and Budget Optimization model prioritizes the projects based on the highest
ratio of resilience benefit to cost. It also performs a budget optimization simulation to identify the point
of diminishing returns for hardening investments for the 10-year period and portions of the system

evaluated.

The model prioritizes each project based on the sum of the restoration cost benefit and monetized CMI
benefit divided by the project cost. This calculation is performed for the range of potential benefit
values to create the resilience benefit cost ratio. The model also incorporates TEC's technical and
operational constraints in scheduling the projects such as contractor capacity and scheduling
transmission planned outages. Using the Resilience Benefit Calculation and project scheduling model,
the Storm Resilience Model calculates the net benefit in terms of reduced restoration costs and CMI for

the 10-year investment profile.

Budget optimization is performed by running the model over a wide range of budget scenarios. Each
budget scenario calculates the range in reduction of restoration costs and CMI. The budget optimization
calculates the point where incremental hardening investments result in diminishing returns in customer

benefit.

2.4  S-Curves and Resilience Benefit

The results of the 1,000 iterations are graphed in a cumulative density function, also known as an ‘S-
Curve’. In layman’s terms, the thousand results are sorted from lowest to highest (cumulative
ascending) and then charted. Figure 2-3 shows an illustrative example of the 1,000 iteration simulation

results for the ‘Status Quo’ and Hardened Scenarios.
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Figure 2-3: Status Quo and Hardened Results Distribution Example

100%
90%

Status Quo Scenario

20% Hardened Scenario

70%

60%

50%

Preferred

Scenario to
the Left with Avoided Costs = Benefit of

30% Lower Costs Project, Program, or Storm

40%

Probability (% Exceedence)

to Customers

20%

10%

0%
0 5,000 10,000 15,000

CMI, SCMI, or Restoration Costs

The horizontal axis shows the storm cost in terms of CMI, monetized CMI, or restoration costs. The
values in the figure are illustrative. The vertical axis shows the percent exceedance values. For the
Hardened Scenario, the chart shows a value of 5,000 at the 40-percentile level. This means there is a 40
percent confidence that the Hardened Scenario will have a value of 5,000 or less. Each of the probability
levels is often referred to as the P-value. In this case the P40 (40 percentile) has a value of 5,000 for the

Hardened Scenario.

Since the figure shows the overall cost (in minutes or dollars) to customers, the preferred scenario is the

S-Curve further to the left. The gap or delta between the two curves is the overall benefit.

The S-Curves typically have a linear slope between the P10 and P90 values with ‘tails’ on either side. The
tails show the extremes of the scenarios. The slope of the line shows the variability in results. The
steeper the slope (i.e. vertical) the less range in the result. The more horizontal the slope the wider the
range and variability in the results. Figure 2-4 provides additional guidance on understanding the S-

Curves and the kind of future storm worlds they represent.
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Figure 2-4: S-Curves and Future Storms
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For the storm resilience evaluation, the top portion of the S-curves is the focus as it includes the average

to very high storm futures, this is referred to as the resilience portion of the curve. Rather than show the

entire S-curve, the results in the report will show specific P-values to highlight the gap between the

‘Status Quo’ and Hardened Scenarios. Additionally, highlighting the specific P-values can be more

intuitive. Figure 2-5 illustrates this concept of looking at the top part of the S-curves and showing the P-

values. Section 7.0 includes results figures similar to the second figure in Figure 2-5 below.
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Figure 2-5: S-Curves and Resilience Focus
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3.0 MAJOR STORMS EVENT DATABASE

The first main component of the Storm Resilience Model is the Major Storms Event Database. The
database describes the phases of resilience, Figure 2-1, for the TEC high-level system perspective for a
range of storm stressors. This section describes the data sources and approach used to develop the
database. Since the benefits of hardening projects are directly related to the frequency and impact of
major storm events, the resilience-based planning approach starts with developing the range of storm
types that could impact TEC's service territory. The impact of major storm events to the TEC system is

dependent on following:

Wind speeds of the storm (i.e. category of storm). Higher wind speeds means more trees and
tree limbs from inside and outside of the tree trim zone on the conductor. The additional weight
and forces on the conductor cause pole or tower failures. At high enough wind speeds, the wind
speed alone can cause a structure failure.

Direction that it comes from (Gulf or Florida). Storms from the Gulf could bring storm surge and
associated flooding. Additionally, the counter-clockwise storm band rotation include different
level of energy (i.e. wind speed) if they have been over land for a period of time.

Eye Distance from TEC's territory. Storms that directly hit Tampa are impactful since the entire
service territory effectively gets hit twice by the storm bands. Additionally, the total duration of
the event is longer. For more distant storms, only a few storm bands may hit the TEC service

territory.

The major storms event database includes the range of storm stressors that would cause an outage(s) to
the TEC system based on the three main contributing factors above. The database includes both the
probability of the storm stressor, impact in terms of restoration costs and duration, and impact with
respect to which parts of the TEC system fail. The following sections provide additional analysis and

commentary on how these assumptions were developed for the storms event database.

3.1  Analysis of NOAA Major Storm Events
The National Oceanic and Atmospheric Administration (NOAA) includes a database of major storm
events over 169years, beginning in 1852. This database was mined to evaluate the different types and

frequency of major storms to impact the TEC service territory. Figure 3-1 provides an example screen
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shot from NOAA'’s storms database. It shows all the events, including path and category, to come within

50 miles of TEC's service territory center.

Figure 3-1: NOAA Example Output — 50 Mile Radius

Pos: 26.32 , -83.09 Search Center: 2793 ,-82.28 ‘

Source: https://coast.noaa.gov/hurricanes/

This database was mined for all major event types up to 150 miles from TEC service territory center. The
150-mile radius was selected since many hurricanes can have diameters of 300 miles where some of the
hurricane storm bands impact a significant portion of the TEC service territory. Additionally, the
database was mined for the category of the storm as it hit the TEC service territory. The analysis of

NOAA’s database was done for the following types of storm categories:

B ‘Direct Hits’ — 50 Mile Radius from the Gulf and Florida directions. The max wind speeds hit all or
significant portions of TEC service territory twice, once from the front end and again on the back
end of the storm. Additionally, the wind speeds cause all the assets and vegetation to move in
one direction as the storm comes in and in the opposite direction as it moves out. This double
exposure to the system causes significant system failures.

B ‘Partial Hits’ — 51 to 100 Mile Radius. At this radius, the storm bands hit a significant portion of
the TEC service territory. Wind speeds are typically at their highest at the outer edge of the

storm bands. The storm passes through the territory once, so to speak, minimizing damage
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relative to a ‘direct hit’. For large category storms, the ‘Partial Hit’ could still cause more damage
than a ‘Direct Hit’ small storm.

B ‘Peripheral Hits’ — 101 to 150 Mile Radius. Since hurricanes can be 300 miles wide in diameter,
some of the storm bands can hit a fairly large portion of the system even if the main body of the

storm misses the service area.

Table 3-1 includes the summary results from the NOAA database of storms to hit or nearly hit the TEC

service territory since 1852.

Table 3-1:  Historical Storm Summary

Direct

Event Tvoe Direct Hits Direct Partial Peripheral
yp Hits Gulf . Hits Total Hits Hits
Florida

Cat5s 0 0 0 0 0 0
Cat4 0 1 1 0 1 2
Cat3 0 1 1 5 4 10
Cat2 4 1 5 2 8 15
Cat1 6 6 12 14 8 34
Tropical Storm 12 20 32 30 29 91
Tropical

. 10 8 18 17 NA 35
Depression
Total 32 37 69 68 50 187

Table 3-1 shows a total of 187 storms to hit the Tampa area since 1852. A total of 69 were direct hits
within 50 miles, 68 were partial hits in the 51 to 100-mile radius, and 50 were peripheral hits in the 101
to 150 mile radius. The table also shows very few category 4 and above events, 2 out of 187, with one
‘Direct Hit’. While there are 10 Category 3 types storms, only 1 is a ‘Direct Hit’. Nearly 20 percent of the
events are Category 1 Hurricanes. Almost two thirds of the events are Tropical Storms or Tropical
Depressions. For direct hits, the results show approximately 46 percent of the events come from the
Gulf of Mexico while the other 54 percent come over Florida. The direction the storm comes from has

significant impact on the overall damage to TEC's system. Based on these results and the various
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guantities by event type, the following 13 unique storm types serves as the foundation for the Major

Storms Event Database:

Category 3 and Above ‘Direct Hit’ from the Gulf
Category 1 & 2 ‘Direct Hit’ over Florida
Category 1 & 2 ‘Direct Hit’ from the Gulf
Tropical Storm ‘Direct Hit’

Tropical Depression ‘Direct Hit’

Localized Event ‘Direct Hit’

Category 3 and Above ‘Partial Hit’

Category 1 & 2 ‘Partial Hit’

w X N O Uk W DN e

Tropical Storm ‘Partial Hit’

[
o

. Tropical Depression ‘Partial Hit’

[y
=

. Category 3 and Above ‘Peripheral Hit’

[ERN
N

. Category 1 & 2 ‘Peripheral Hit’

13. Tropical Storm ‘Peripheral Hit’

Each of these storm types serve as a stressor on the system that causes an outage and damage. The next
three subsections provide a historical analysis of storm events that impacted TEC’s Service Territory to

provide information on the probability of each of the 13 storm types.

3.1.2 Direct Hits (50 Miles)

Figure 3-2 provides a historical view of the number of major storm events to hit the TEC service territory
over the last 169 years. The figure shows 6 different storm types. Figure 3-3 converts the storm data in
Figure 3-2 to show the total storm count for a 100-year rolling average starting with the period 1852 to
1951. Review of the two figures shows there have been no Category 3 or above hurricanes to hit the TEC

service territory from the Florida side.
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Figure 3-2: “Direct Hits” (50 Miles) Over Time?
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Figure 3-3 shows an average of approximately 40 storms for each rolling 100-year period from 1951 to
2020. The rolling 100-year average results show a stability to the number of ‘Direct Hits’ over the time
horizon. The figure shows a relative stability in the number of Category 1 and above storms over the
period. Even though there is relative stability in the 40-storm average for the 100-year rolling average
time horizon, the figure shows a decrease in the number of tropical storms with a corresponding
increase in the number of tropical depressions. Figure 3-4 converts the totals for each 100-year period in

Figure 3-3 to probabilities by dividing by 100.

2 Source: https://coast.noaa.gov/hurricanes/ with analysis by 1898 & Co.
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Figure 3-3: “Direct Hits” (50 Miles) 100 Year Rolling Average?
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3 See Footnote 2
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The figure shows a low historical probability for Category 3 and above events from the Gulf of 1 to 2
percent. Additionally, there has been a decrease in the probability of Category 1 and 2 storms from the
Gulf with a corresponding increase in the number coming from the Florida side. The story is similar for
Tropical Storms and Tropical Depressions. The number of Tropical Storms shows a steady relative
decline with a significant increase in probability of Tropical Depression until 1990 and stabilizes
thereafter. As the figure shows, the probabilities of failure show a relative stability for the 100-year
rolling average probabilities from 1990 to 2020, which encompasses thirty 100-year periods. Given the
recent stability over this period these probability ranges were utilized in the Major Storms Event

Database.

3.13 Partial Hits (51 to 100 Miles)

Figure 3-5 provides a historical view of the number of major storm events that have partially hit the TEC
service territory over the last 169 years. A storm is classified as a partial hit if the eye passes between
51 and 100 miles from TEC's service territory. The figure shows 4 different storm types. Figure 3-6
converts the storm data in Figure 3-5 to show the total storm count for a 100-year rolling average
starting with the period 1852 to 1951. The 100-year rolling average of storm events for partial hits
follows a similar profile to that of direct hits, but it does show that Category 3 storms have hit TEC's
service territory within a 51 to 100-mile radius throughout the rolling average windows in the analysis.
This illustrates that there is a real possibility that TEC's service territory will be impacted by a Category 3

or higher hurricane each year.
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Figure 3-5: “Partial Hits” (51 to 100 Miles)*
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Figure 3-5 shows an average storm count of approximately 42 for each rolling 100-year period from
1951 to 2020. The rolling 100-year average results show a stability to the number of ‘Partial Hits’ over
the time horizon. The figure shows a slight decline in the number of Category 1 and 2 storms over the
period. As the overall storm count has remained stable, the slight decline in Category 1 and 2 storms

was inversely mirrored by an increase in tropical depression counts.

Figure 3-7 converts the totals for each 100-year period in Figure 3-6 to probabilities by dividing by 100.
This figure further illustrates the change in storm type distributions as Category 1 and 2 storms gave way
to tropical depressions. The reason for the shift is unknown, but it is possible that this change is due to

increases in data accuracy or recording procedures over time.

4 See Footnote 2
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Figure 3-6: “Partial Hits” (51 to 100 Miles) 100 Year Rolling Average®
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5 See Footnote 2
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3.14 Peripheral Hits (101 to 150 Miles)

Figure 3-8 provides a historical view of the number of major storm events that have hit TEC’s service

territory in the periphery over the last 169 years. A storm is classified as a partial hit if the eye passes

between 101 and 150 miles from TEC's service territory. Since tropical depressions within this range

may not be large enough to impact TEC'’s service territory, the figure only includes Tropical Storms,

Category 1 and 2 storms, and Category 3 and higher storms. Figure 3-9 converts the storm data in

Figure 3-8 to show the total storm count for a 100-year rolling average starting with the period 1853 to

1952.

Tampa Electric Company 35 1898 & Co.

140



TAMPA ELECTRIC COMPANY
DOCKET NO. 20220048-EI
APPENDIX F

PAGE 43 OF 82

FILED: 04/11/2022

SPP Assessment & Benefits Report Revision 0 Major Storms Event Database

Figure 3-8: “Peripheral Hits” (101 to 150 Miles)®
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storms, mostly driven by a decline in Tropical Storms.

Figure 3-10 converts the totals for each 100-year period in Figure 3-9 by dividing by 100. This figure

further illustrates the decline in probability of Tropical Storms over the analysis period.

¢ See Footnote 2

Tampa Electric Company 36 1898 & Co.

141



20220048-E1
04/11/2022

Major Storms Event Database

TAMPA ELECTRIC COMPANY

DOCKET NO.
PAGE 44 OF 82

APPENDIX F
FILED
ing Avg.’

W Cat 3+
WCatl+2

Revision 0
“Peripheral Hits” (51 to 100 Miles) 100 Yr. Roll

Figure 3-9

SPP Assessment & Benefits Report
35

W Tropical Storm

“Peripheral Hits” (51 to 100 Miles) 100 Yr. Rolling Probability’

o wn o
~ — —

SIUDAT WI0IS Jofe|A] [e10L

30
25

0Z0Z - 1261
8T0Z - 6161
910T - LT6T
10T - ST6T
¢10T - ET6T
0T0Z - T16T
800T - 606T
5002 - L06T
00T - SO6T
2002 - €061
0002 - T06T
8661 - 6681
966T - L68T
661 - 5681
Z66T - €681
0e6T - T68T
886T - 6881
9861 - L3881
86T - G88T
86T - €881
086T - T88T
8L6T - 6481
9461 - LL8T
¥LOT - SL8T
CTL6T - EL8T
0OL6T - TL8T
896T - 698T
9961 - L981
96T - 5981
96T - €981
096T - 1981
8S6T - 6581
9561 - £S8T
S6T - G581
CS6T - €581

Focus Period

Covers 1891 to 2020

—Cat 3+
—Cat1+2
—Tropical Storm

Figure 3-10

14%
12%
10%
8%
6%
4%
2%
0%

=S
[X+}
—

18%

AY1|1gBqOId JUDAT WOJIS JOTe|A [EILI0ISIH

0c0Z - T¢6T
L7107 - 8161
Y107 - ST6T
T10Z - ZT6T
8007 - 606T
5007 - 906T
00T - €061
666T - 0061
9661 - L68T
£€66T - 68T
066T - T68T
/86T - 8881
86T - S88T
T86T - 7881
8L6T - 6L8T
SL6T - 9L8T
CL6T - €L8T
6961 - 0£8T
9961 - £98T
€96T - V98T
096T - T98T
LS61 - 8981

56T - G981

1898 & Co.

142

37

Tampa Electric Company

7 See Footnote 2




TAMPA ELECTRIC COMPANY
DOCKET NO. 20220048-EI
APPENDIX F

PAGE 45 OF 82

FILED: 04/11/2022

SPP Assessment & Benefits Report Revision 0 Major Storms Event Database

3.2 Major Storms in the Future

Section 3.1 reviewed the historical major events to hit the TEC service territory over the last 169 years. It
is unclear whether climate change is affecting or will affect the frequency or severity of major storm
events in the future. Research into this question reveals that there is no statistical evidence to support a
higher frequency of major storm activity. The World Meteorological Organization provided the following

comment:

“Though there is evidence both for and against the existence of a detectable anthropogenic
signal in the tropical cyclone climate record to date, no firm conclusion can be made on this
point. However, research shows that there is evidence that the magnitude of the events are and

will continue to increase.”

Given this research, the Major Storm Event Database utilizes the historical probabilities for future storm

probability. The impact of the events is discussed in the next section.

33 Major Storms Impact

Table 3-2 shows the damages cost of recent major storms to hit the Southeast United States. The table

shows that the costs of these major events is significant.

Table 3-2:  Recent Major Event Damages Cost

Storm Name Category Year Damages
(2018 $Billions)

Michael 5 2018 $25
Irma 4 2017 S51
Matthew 5 2016 $10
Wilma 3 2005 $10
Dennis 3 2005 S3
Jeanne 3 2004 S9
Ilvan 3 2004 $19
Frances 2 2004 $12
Charley 4 2004 $19

The costs shown in the table are all damage costs to society and are based on insurance claims. The
utility restoration costs are one element of this total. The TEC storm reports provide information on the
restoration costs of historical events to hit the TEC service territory. Figure 3-11 provides a summary of
the storm report for Hurricane Irma in 2017. It cost TEC approximately $100 million and restoration took

slightly more than 7 days. Table 3-3 provides a summary of other recent TEC storm reports.
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Figure 3-11: Hurricane Irma Impact to TEC Service Territory®
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Table 3-3:  Storm Report Summary

Storm Name Category Year Damages
(2018 $SMillions)
Irma 1 2017 $102
Matthew 3 2016 S1
Hermine 1 2016 S6
Colin TS 2016 S3

34 Major Storms Database

TEC and 1898 & Co collaborated in developing the Major Storm Events Database. The database utilizes
the results of the NOAA analysis to identify 13 unique storm types. With the range of storm
probabilities, the range in cost for each unique storm type, and the range in system impact, the 13
unique storm types are represented by 99 different storm events. Table 3-4 provides a summary of the
Major Storms Event Database. The table includes the ranges of probabilities, restoration costs, impact to
the system, and duration. Each of the 99 storm events are then modeled within the Storm Impact Model

described more in the next section.

8 See Footnote 2
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Table 3-4:  Storm Event Database

Scenario Name Annual Restoration Costs System Impact Total Duration
Probability (Millions) (Laterals) (Days)
1 Cat 3+ Direct Hit - Gulf 1.0% - 2.0% $306 - $1,224 60% - 70% 17.4-34.5
2 Cat 1 & 2 Direct Hit — Florida 5% - 8% $76.5 - $153 35% - 55% 6.0-8.8
3 Cat 1 & 2 Direct Hit — Gulf 2% - 4% $153 - $306 45% - 60% 8.7-12.9
4 TS Direct Hit 16.5% $25.5 - $76.5 12.5% - 31.3% 2.6-53
5 TD Direct Hit 14.5% $5.1-515.3 6.3% - 15.6% 2.0-3.6
6 Localized Event Direct Hit 50.0% $0.5-$1.5 1.3%-3.1% 0.3-0.6
7 Cat 3+ Partial Hit 3% - 4% $91.8 - 5184 36% - 48% 6.4-9.2
8 Cat 1 & 2 Partial Hit 7.0% $15.3-591.8 8.5% - 28% 23-6.9
9 TS Partial Hit 17% - 18% $11.5-$30.6 8% -15% 2.0-3.6
10 TD Partial Hit 12% - 15% $0.4-$3.1 2% - 3.8% 1.5-2.7
11 Cat 3+ Peripheral Hit 2% - 3% $0.8-$22.2 1.2%-14.1% 1.0-3.0
12 Cat 1 & 2 Peripheral Hit 10% - 11% $0.6 - $8.9 0.9% - 6.5% 09-23
13 TS Peripheral Hit 11%-12% $0.5-$3.8 0.7% - 3.4% 09-13
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4.0 STORM IMPACT MODEL

The second major component of the Storm Resilience Model is the Storm Impact Model. Whereas the
Major Storms Event Database describes the phases of resilience, Figure 2-1, for the TEC high-level
system perspective for each storm stressor, the Storm Impact Model goes a layer deeper and develops
the phases of resilience for each potential hardening project on the TEC T&D system for each storm

stressor scenario.

The Storm Impact Model models the impact to the system of any type of major storm event. Specifically,
it identifies, from a weighted perspective, the particular laterals, feeders, transmission lines, access
sites, and substations that fail for each type of storm in the Major Storms Event Database. The model
also estimates the restoration costs associated with the specific sub-system failures and calculates the
impact to customers in terms of CMI. Finally, the Storm Impact Model models each storm event for both
a Status Quo and Hardened scenario. The Hardened scenario assumes the assets that make up each
project have been hardened. The Storm Impact Model then calculates the benefit of each hardening

project from a reduced restoration cost and CMI perspective.

The Storm Impact Model utilizes a robust and sophisticated set of data and algorithms to model the
benefits of each hardening project for each storm scenario. This section of the report outlines the core
data, algorithms, and frameworks that are part of the Storm Impact Model. It outlines a very granular
level of analysis of the TEC System. This granular level of data and analysis allows for the Storm
Resilience Model to accurately calculate the ratio of resilience benefit to cost resulting in more efficient
hardening investment. This also provides confidence that investments are targeted to the portions of

the system that provide the most value for customers.

Figure 4-1 provides an overview of the Storm Impact Model architecture. The following sections

describe in more detail each of the core modules in more detail.
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Figure 4-1: Storm Impact Model Overview
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4.1 Core Data Sets and Algorithms

As discussed above, the resilience-based approach and methodology is data driven. This section outlines
the core data sets and base algorithms employed within the Storm Impact Model. TEC's data systems
include a connectivity model that allows for the linkage of the three foundational data sets used in the
Storm Impact Model — the Geographical Information System (GIS), the Outage Management System

(OMS), and Customer Information.

4.1.1 Geographical Information System
The Geographic Information System (GIS) serves as the first of three foundational data sets for the
Storm Impact Model. The GIS provides the list of assets in TEC's system and how they are connected to

each other. Since the resilience-based approach is fundamentally an asset management bottom-up
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based methodology, it starts with the asset data, then rolls all the assets up to projects, and all projects

up to programs, and finally the programs up to the Storm Protection Plan.

In alignment with this methodology, TEC utilized the connectivity in their GIS model to link each
distribution voltage asset up to a lateral (fuse protection device) or feeder (breaker or recloser
protection device). This provides a granular evaluation of the distribution system that allows projects to
be created to target only portions of a circuit for resilience investment. Through this approach, TEC and
1898 & Co. were able to use the asset level information from Table 4-1 and convert it to the project level
summaries in Table 4-2. It is important to note that each asset in Table 4-1 is tied to one of the projects

listed in Table 4-2, which provides a bottom-up analysis.

Table 4-1: TEC Asset Base

Asset Type \ Units \ Value
Distribution Circuits [count] 710
Feeder Poles [count] 58,700
Lateral Poles [count] 122,500
Feeder OH Primary [miles] 2,300
Lateral OH Primary [miles] 3,900
Transmission Circuits [count] 215
Wood Poles [count] 5,000
Steel / Concrete / Lattice Structures [count] 20,400
Conductor [miles] 1,300
Substations [count] 9

Table 4-2:  Projects Created from TEC Data Systems

Program \ Project Count
Distribution Lateral Undergrounding 12,310
Transmission Asset Upgrades 107
Substation Extreme Weather Hardening 9
Distribution Overhead Feeder Hardening 930
Total 13,356

4.1.2 Outage Management System

The second foundational data set is the OMS. The OMS includes detailed outage information by cause
code for each protection device over the last 20 years. The Storm Impact Model utilized this information
to understand the historical storm related outages for the various distribution laterals and feeders on

the system to include Major Event Days (MED), vegetation, lightening, and storm-based outages. The
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OMS served as the link between customer class information and the GIS to provide the Storm Impact
Model with the information necessary to understand how many customers and what type of customers
would be without service for each project. The OMS data also served as the foundation for calculating

benefits for feeder automation projects. This is discussed in more detail in Section 5.4.

4.1.3 Customer Type Data

TEC provided customer count and type information that featured connectivity to the GIS and OMS. This
allowed the Storm Impact Model to directly link the number and type of customers impacted to each
project and the project’s assets. For example, the Storm Impact Model ‘knows’ that if pole ‘Y’ fails, fuse
‘1" will operate causing XX customers to be without service. The model also knows what type of
customers are served by each asset; residential, small or large commercial, small or large industrial, and
priority customers. This customer information is included for every distribution asset in TEC system. The
customer information is used within the Storm Impact Model to calculate the CMI (customers affected *
outage duration) for each storm for each lateral or feeder project. Table 4-3 below shows the count of
customers by class from TEC's service territory that have been linked to assets in the Storm Impact

Model.

Table 4-3:  Customer Counts by Type

Customer Type Customer Count

Residential 695,000
Small Commercial and Industrial 71,200
Large Commercial and Industrial 16,300
Total 782,500

4.1.4 Vegetation Density Algorithm

The vegetation density for each overhead conductor is a core data set for identifying and prioritizing
resilience investment for the circuit assets since vegetation blowing into conductor is the primary failure
mode for major storm event for TEC. The Storm Impact Model calculates the vegetation density around
each transmission and distribution overhead conductor. The Storm Impact Model utilizes tree canopy
data to calculate the percentage of vegetation for 100 feet by 100 feet grids across the entire TEC
system. The 100 square foot grid size is indicative of the vegetation density on the system from a major
storm perspective. For each span of conductor (approximately 240,000) a vegetation density is assigned
based on the grid the conductor goes through. This information is used within the LOF framework to

identify the portions of the system mostly likely to have an outage for each type of storm.
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Figure 4-2 and Figure 4-3 show the range of vegetation density for OH Primary and Transmission
Conductor, respectively. The figures rank the conductors from highest to lowest level of vegetation
density. As shown in the figures, approximately 30 to 35 percent of the conductor spans (not weighted
by length) for OH Primary and Transmission Conductor have near zero tree canopy coverage, while

approximately 65 to 70 percent have some level of coverage all the way up to 100 percent coverage.

Figure 4-2: Vegetation Density on TEC Primary Conductor
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Figure 4-3: Vegetation Density on TEC Transmission Conductor
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4.1.5 Wood Pole Inspection Data

A compromised, or semi-compromised, pole will fail at lower dynamic load levels then poles with their
original design strength. The Storm Impact Model utilizes wood pole inspection data within 1898 & Co.’s
asset health algorithm to calculate an Asset Health Index (AHI) and ‘effective’ age for each pole. Section

4.2.2 outlines the approach for using the ‘effective’ age for assets to calculate the age and condition

based LOF.

4.1.6 Wind Zone

A third driver of storm-based failure is the TEC_Wind Zones
asset’s location with respect to wind speeds.
Wind zones have been created across the sl
United States for infrastructure design
purposes. The National Electric Safety Code
(NESC) provides wind and ice loading zones.
The zones show that wind speeds are

typically are higher closer to the coast and

lower the further inland as shown in the

adjacent figure. The Storm Impact Model utilizes the provided wind zone data from the public records
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and the asset geospatial location from GIS to designate the appropriate wind zone. Figure 4-4 shows
distribution of assets within each wind zone. As shown in the figure, most of the poles are in the 120

mph and 110 mph zones, while a smaller percentage are in the 130 mph zone near the coast.

Figure 4-4: Pole Wind Zone Distribution
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4.1.7 Accessibility

The accessibility of an asset has a tremendous impact on the duration of the outage and the cost to
restore that part of the system. Rear lot poles take much longer to restore and cost more to restore than
front lot poles. To take differences in accessibility into account, the Storm Impact Model performs a
geospatial analysis of each structure against a data set of roads. Structures within a certain distance of
the road were designated as having roadside access, others were designated as in the deep right-of-way
(ROW). This designation was used to calculate restoration and hardening project costs in the Storm
Impact Model. Approximately 60 percent of the T&D system has some kind of road access while the

remainder, approximately 40 percent, is in the deep right-of-way.

4.1.8 ICE Calculator
To monetize the cost of a storm outage, the Storm Impact Model and Resilience Benefit Calculation

utilize the ICE Calculator. The ICE Calculator is an electric reliability planning tool developed by Freeman,
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Sullivan & Co. and Lawrence Berkeley National Laboratory. This tool is designed for electric reliability
planners at utilities, government organizations or other entities that are interested in estimating
interruption costs and/or the benefits associated with reliability improvements in the United States. The
ICE Calculator was funded by the Office of Electricity Delivery and Energy Reliability at the U.S.
Department of Energy (DOE).

The Storm Impact Model includes the estimated storm interruption costs for residential, small
commercial and industrial (C&I), and large C&I customers. The calculator was extrapolated for the
longer outage durations from storm outages. The extrapolation includes diminishing costs as the storm
duration extends. These estimates for outage cost for each customer are multiplied by the specific
customer count and expected duration for each storm for each project to calculate the monetized CMI
at the project level. The avoided monetized CMI and restoration cost benefit are used for prioritization

of projects.

4.1.9 Substation Flood Modeling

TEC performed detailed storm surge modeling using the Sea, Land, and Overland Surges from Hurricanes
(SLOSH) model. The SLOSH models perform simulations to estimate surge heights above ground
elevation for various storm types. The simulations are based on historical, hypothetical, and predicted
hurricanes. The model uses a set of physics equations applied to the specific location shoreline, Tampa
in this case, incorporating the unique bay and river configurations, water depths, bridges, roads, levees,
and other physical features to establish surge height. These results are simulated several thousand times
to develop the Maximum of the Maximum Envelope of Water, the worst-case scenario for each storm
category. The SLOSH model results were overlaid with the location of TEC's 216 substations to estimate
the height of above the ground elevation for storm surge. The SLOSH model identified 59 substations
with flooding risk depending on the hurricane category Based on TEC's more detailed assessment 9

substations were identified that included flooding risk to the level that could justify investment.

4.2 Weighted Storm Likelihood of Failure Module

The Weighted Storm LOF Module of the Storm Impact Model identifies the parts of the system that are
likely to fail given the specific storm loaded from the Major Storms Event Database. The module is
grounded in the primary failure mode of the asset base; storm surge and associated flooding for

substations and wind, asset condition, and vegetation for circuit assets.
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4.2.1 Substation Storm Likelihood of Failure

The main driver of substation failures during major storm events is flooding. The Major Storms Event
Database designates the number of substations expected to have minor and major flooding for each of
the 99 storm scenarios. Only the storm scenarios with hurricanes coming from the Gulf of Mexico

provide the necessary condition for storm surge that would cause substation flooding.

To identify which substations would be the likely to experience flooding, the Storm Impact Model uses
the substation flood modeling described in Section 4.1.9. This model provides the estimated feet of
flooding above site elevation assuming the maximum of maximum approach, a worst of the worst-case
scenario. Because of this extreme worst-case scenario, the results could not be used for a typical
hurricane category to hit the TEC service territory. The flood modeling has flood height data for all 5
hurricane category types. The Storm Impact Model uses the flooding height values as likelihood scores
to identify the substation Probability of Failure (POF) for each storm event in the Major Storms Event

Database.

4.2.2 Circuits Storm Likelihood of Failure

The main driver of circuit failures during storms is wind blowing vegetation (and other debris) into
conductor. The conductor is weighted down. The additional weight, when combined with the wind
loading, causes the structures holding up the conductor to fail. Typically, the vegetation touching the
conductor triggers the protection device to operate, however, the enhanced loading on the poles causes
asset failures that are costly to repair both in terms of restoration costs and in CMI. The storm LOF of an
overhead distribution asset is a function of the vegetation around it, the age and condition of the asset,

and the applicable wind zone (coastal zones see higher wind speeds).

Figure 4-5 depicts the framework used to calculate the storm LOF score for each circuit asset on TEC's
T&D system. Assets included within the framework are: wood poles, steel poles, concrete poles, lattice
towers, overhead primary, and overhead transmission conductor. The framework does not use

weightings, rather it is normalized across each of the scoring criteria.

For the vegetation LOF scores, the Storm Impact Model uses the vegetation density of each overhead
primary and transmission conductor normalized for length. Section 4.1.4 outlines the approach to
estimate the vegetation density for approximately 240,000 primary and transmission conductors. Each

primary and transmission conductor is one span from structure to structure. The vegetation density,
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normalized for length, is used in the LOF framework to calculate an LOF score for vegetation. Overall,
the vegetation score contributes on average 60 to 80 percent of system LOF depending on the storm

scenario.

Figure 4-5: Storm LOF Framework for Circuit Assets

Asset LOF Score

Age & Condition

The Storm Impact Model utilizes 1898 & Co.’s asset management solution, Capital Asset Planning
Solution (CAPS), to estimate the age and condition based LOF for each wood pole, metal structure,
overhead primary, and transmission conductor. 1898 & Co.’s CAPS utilizes industry standard survivor
curves with an asset class expected average service life and the asset’s ‘effective’ age (or calendar age if
condition data is not available) to estimate the age and condition based LOF over the next 10 years.
Condition data for wood poles was used to factor in any rot or impacts to the pole’s ground-line
circumference. Section 4.1.5 outlines the wood pole inspection data used in the ‘effective’ age

calculations.
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Figure 4-6 shows the age and condition LOF distribution of the T&D infrastructure asset base. The age
and condition based LOF scores were used in the storm LOF framework to calculate storm LOF scores for
each asset. Overall, the age and condition score contribute on average 20 to 30 percent of system LOF

depending on the storm scenario.

Figure 4-6: Age & Condition LOF Distribution
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The wind zone criteria use the wind zone designation data from Section 4.1.6 inside the asset LOF
framework to develop the LOF scores. Overall, the wind zone contributes on average 5 to 10 percent of

system LOF depending on the storm scenario.

The Storm Impact Model uses the sum of the three criteria (vegetation, age & condition, and wind zone)
to calculate the total storm LOF for each asset. The assets are then totaled up to the project level,
providing a granular understanding of the LOF for each project. The Storm Impact Model uses the storm

LOF scores to identify the circuit project POF for each storm event in the Major Storms Event Database.

4.2.3 Site Access Storm Likelihood of Failure
The site access dataset includes a hierarchy of the impacted circuits. Using this hierarchy, each site
access LOF equals the total of the circuits it provides access to. Section 4.2.2, above, provides the details

on how the circuit LOF is calculated.

4.3 Project & Asset Reactive Storm Restoration
The Storm Impact Model estimates the cost to repair assets from a storm-based failure. Storm

restoration costs were calculated for every asset in the Storm Protection Model including wood poles,
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overhead primary, transmission structures (steel, concrete, and lattice), transmission conductors, power
transformers, and breakers. The costs were based on storm restoration costs multipliers above planned
replacement costs. The multipliers were in the 1.4 to 4.0 range. These multipliers were developed by
TEC and 1898 & Co. collaboratively. They are based on the expected inventory constraints and foreign
labor resources needed for the various asset types and storms. Substation restoration costs include
storm costs for minor and major flooding events. For minor flooding events, the substation equipment
can be used in the short term to restore power flow after cleaning, but the equipment needs to be
replaced within 1 year. For major flooding, the substation equipment cannot be restored and must all be

replaced. Restoration costs for site access projects were developed by TEC and provided to 1898 & Co.

For each storm event, the restoration costs at the asset level are aggregated up the project level and
then weighted based on the project LOF (Section 4.2) and the overall restoration costs for the storm

event outlined in the Major Event Storms Database.

4.4 Duration and Customer Impact
The Storm Impact Model calculates the duration to restore each project in the Status Quo Scenario. The
assumptions for major asset class outage duration are outlined in the Major Event Storms Database.

Figure 4-7 provides an example duration profile for the Category 3 and above storm event.

Figure 4-7: Example Storm Duration Profile

Days:{]1 |2 |3 |4|5|6|7|8|9|10/11|12|13|14|15|16|17|18|19|20

Storm

Damage Assessment
Substations (flooding)
Road Access

T-Lines: 230/138
T-Lines: 69

Backbone

Laterals

The project specific duration is based on percent complete vs percent time curves for each major asset
class. The projects are ranked by metrics that are similar to those TEC uses to prioritize storm
restoration activity, such as priority customers. Specific project durations are calculated based on
completion vs time curves. For example, using the example from the figure above, a lateral project may

have a relatively high priority (i.e. customer count is high with more critical customers). That lateral
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would be restored by day 7 of the profile above. However, the lowest ranked laterals will have project

durations in the 16 to 17-day range.

The project duration is then multiplied by the number of affected customers for each project (see
Section 4.1.3) to calculate the CMI for each project. It should be noted that the Storm Impact Model
assumes feeder automation has been installed on each circuit so that the affected number of customers
is 350, the target for each hardening protection zone. This is a conservative assumption so that no

double counting of benefits occurs.

Some of the storm scenarios include significant outages to the transmission system. The percentage of
the system impacted is so high that the designed resilience (looping) of the system is lost for a short
period of time, which in turn causes mass customer outages across the system from the transmission
system. The Storm Impact Model allocates customer outages from these events to the various parts of
the TEC transmission system based on transmission system operating capacity and overall importance to

the Bulk Electric System (BES).

Finally, the CMI for each project for each storm event is monetized using the ICE Calculator. Section
4.1.8 provides additional detail on the ICE Calculator. The monetization is performed for each type of
customer; residential, small C&I, large C&I, and the various priority customers. The monetization of CMI

is calculated for project prioritization purposes as discussed below in Section 5.0.

4.5 ‘Status Quo’ and Hardening Scenarios

The Storm Impact Model calculates the storm restoration costs and CMI for the ‘Status Quo’ and
Hardening Scenarios for each project by each of the 99 storm events. The delta between the two
scenarios is the benefit for each project. This is calculated for each storm event based on the change to
the core assumptions (vegetation density, age & condition, wind zone, flood level, restoration costs,

duration, and customers impacted) for each project.

The output from the Storm Impact Model is a project by project probability-weighted estimate of annual
storm restoration costs, annual CMI, and annual monetized CMI for both the ‘Status Quo’ and Hardened
Scenarios for all 99 major storm scenarios. The following section describes the methodology utilized to

model all 99 major storms and calculate the resilience benefit of each project.
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5.0 RESILIENCE NET BENEFIT CALCULATION MODULE

The Resilience Benefit Calculation Module of the Storm Resilience Model uses the annual benefit results
of the Storm Impact Model and the estimated project costs to calculate the net benefits for each
project. Since the benefits for each project are dependent on the type and frequency of major storm
activity, the Resilience Benefit Module utilizes stochastic modeling, or Monte Carlo Simulation, to
randomly select a thousand future worlds of major storm events to calculate the range of both ‘Status
Quo’ and Hardened restoration costs and CMI. The benefit calculation is performed over a 50-year time

horizon, matching the expected life of hardening projects.

The feeder automation hardening project resilience benefit calculation employs a different methodology
given the nature of the project and the data available to calculate benefits. The Outage Management
System (OMS) includes 20 years of historical data. The resilience benefit is based on the expected

decrease in impacted customers if the automation had been in place.

The following sections provide additional detail on the project costs, Monte Carlo Simulation, and feeder

automation.

5.1 Economic Assumptions

The resilience net benefit calculation includes the following economic assumptions:

Period: 50 years — most of the hardening infrastructure will have an average service life of 50 or
more years
Escalation Rate: 2 percent

Discount Rate: 6 percent

5.2 Project Cost

Project costs were estimated for the over 20,000 projects in the Storm Resilience Model. Some of the
project costs were provided by TEC while others were estimated using the data within the Storm
Resilience Model to estimate scope (asset counts and lengths) that was then multiplied by unit cost
estimates to calculate the project costs. The following sub-sections outline the approach to calculate

project costs for each of the programs.
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5.2.1 Distribution Lateral Undergrounding Project Costs
For each project, the GIS (see Section 4.1.1) and Accessibility algorithm (see Section 4.1.7) were

leveraged to estimate:

Miles of overhead conductor for 1, 2, and 3 phase laterals
Number of overhead line transformers, including number of phases, that need to be converted
to pad mounted transformers

Number of meters connected through the secondary via overhead line.

Each of these values creates the scope for each of the projects. TEC provided unit costs estimates, which
are multiplied by the scope activity (asset counts and lengths) to calculate the project cost. The unit cost

estimates are based on supplier information and previous undergrounding projects.

5.2.2 Transmission Asset Upgrades Project Costs

The Transmission Asset Upgrades program project costs are based on the number of wood poles by
class, type (H-Frame vs monopole), and circuit voltage. TEC provided unit cost estimates for each type of
pole to be replaced. The project costs equal the number wood poles on the circuit multiplied by the unit

replacement costs.

5.2.3 Substation Extreme Weather Hardening Project Costs

The project costs for the Substation Extreme Weather Hardening program are based on the perimeter of
each substation multiplied by the unit cost per foot to install storm surge walls. The costs per foot vary
by the required height of the wall. The substation wall height is based off the needed height to mitigate

the flooding from the SLOSH model results.

5.24 Distribution Overhead Feeder Hardening Project Costs

The distribution overhead feeder hardening project costs are based on the number of wood poles that
don’t meet current design standards for storm hardening and the cost to include automation. TEC
provided unit replacement costs based on the accessibility of the pole as well as the average cost to add

automation to each circuit.
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5.2.5 Transmission Access Enhancements
TEC provided all the project costs for the Transmission Access Enhancements. The cost estimates were
based on the length of the bridge or road. Those lengths were developed using geospatial solutions

using TEC’s GIS for each problem area.

5.3 Resilience-weighted Life-Cycle Benefit

The benefits of storm hardening projects are highly dependent on the frequency, intensity, and location
of future major storm events over the next 50 years. Each storm type (e.g. Category 1 from the Gulf) has
a range of potential probabilities and consequences. For this reason, the Storm Resilience Model
employs stochastic modeling, or Monte Carlo Simulation. Monte Carlo Simulation is a random sampling

methodology.

In the context of the Storm Resilience Model, the Monte Carlo simulator selects the major storm events
to impact the TEC service territory over the next 50 years from the Major Storms Event Database
(Section 3.0). That database outlines the ‘universe’ of storm event types that could impact the TEC
service territory. The database includes 13 unique storm types with 99 different storm events when
factoring in the range of probabilities and impacts. The database is based on a historical analysis of

major storms to come within 150 miles of the TEC service territory over the last 169 years.

Table 5-1 shows the selection of storm events for each storm type for the first 7 iterations and iteration
1,000. The selected 13 storm events for each iteration represent the future world of storms to impact
the TEC service territory over the next 50 years. Each storm has a different frequency and impact to the
TEC system. The Monte Carlo Simulation is performed over 1,000 iterations creating a 1,000 of these

future storm ‘worlds’.

Each project’s CMI, monetized CMI, and restoration costs are calculated for the 13 storm events for
each iteration for both the ‘Status Quo’ and Hardened Scenarios over a 50-year time horizon. The
difference between the ‘Status Quo’ and Hardened Scenarios is the benefit of the project for that storm
event. The sum of the benefits for all 13 storm events for each iteration equals the total benefits for the
project. The CMI, monetized CMI, and restoration costs are then weighted by the probability of the

storm event to calculate the storm resilience-weighted life-cycle benefit.
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Table 5-1: Monte Carlo Simulation Storm Event Selection

Storm Event - Iteration

Scenario Name
4 5 6 7

1 Cat 3+ Direct Hit - Gulf 5 6 5 2 3 6 1 3

2 Cat 1 & 2 Direct Hit — Florida 13 16 | 11 | 11 | 8 | 17 | 12 | .. 17
3 Cat 1 & 2 Direct Hit — Gulf 20 24 | 20 | 19 | 19 | 20 | 23 | .. 20
4 TS Direct Hit 28 29 |29 | 30|29 | 29 | 30 | .. 29
5 TD Direct Hit 31 32 | 313233 31|33 .. 31
6 Localized Event Direct Hit 36 35 | 34 | 35 | 36 | 34 | 35 | .. 34
7 Cat 3+ Partial Hit 39 39 | 39|39 |40 | 37 | 37 | .. 41
8 Cat 1 & 2 Partial Hit 43 45 | 46 | 43 | 43 | 48 | 45 | .. 43
9 TS Partial Hit 50 52 | 52 | 52| 50| 54|52 . 50
10 TD Partial Hit 62 61 | 56 | 58 | 61 | 59 | 59 | .. 62
11 Cat 3+ Peripheral Hit 74 72 | 72 | 72 | 71 | 70 | 72 | .. 70
12 Cat 1 & 2 Peripheral Hit 82 87 | 8 | 76 | 79 | 84 | 81 | .. 82
13 TS Peripheral Hit 99 92 | 98 | 90 | 92 | 93 | 95 | .. 88

Table 5-2 provides an example calculation of storm resilience weighted CMI, monetized CMI, and
restoration costs for both the ‘Status Quo’ and Hardened Scenarios. Each of the values is weighted by
the probability of the event from the storms database over the 50-year time horizon. The monetized
CMI and restoration cost show the NPV of the 50-year storm probability adjusted cash flows. The delta
between the ‘Status Quo’ and Hardened scenarios is the benefits of the project for the first iteration.
The example shows that the project is not impacted by small or peripheral storms. This calculation is

repeated for all 1,000 iterations for the over 20,000 projects in the Storm Resilience Model.
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Table 5-2:  Project CMI and Restoration Cost Example — Iteration 1

Status Quo Hardened

Storm :
Scenario Name

Type No scMmI cMI SCMI Rest$

1 gztl f3+ Direct Hit - 64,910 $606,664 | $132,303 41,947 $392,045 %0

2 ‘F:f;rildf‘ 2 Direct Hit = 26,001 $377,198 | $38,694 16,803 $243,757 $0

3 gitl fl & 2 Direct Hit - 22,228 $305,395 $38,078 14,364 $197,356 %0

4 TS Direct Hit 26,587 $471,815 $53,821 17,072 $302,952 | $43,127

5 TD Direct Hit 9,612 $150,651 $9,619 6,172 $96,733 $7,708

6 h‘i’tca"ze‘j EventDirect |4 582 $27,601 $4,858 823 $17,723 $3,803

7 Cat 3+ Partial Hit 5,975 $86,440 $12,779 3,362 $55,860 $0

8 Cat 1 & 2 Partial Hit 3,575 $58,056 $14,771 2,310 $37,517 %0

9 TS Partial Hit 1,077 $27,788 $6,303 691 $17,843 $5,051

10 | TD Partial Hit $0 $0 $0 $0 $0 $0

11 Cat 3+ Peripheral Hit S0 S0 S0 SO S0 S0

12 E'elltt 1 & 2 Peripheral %0 %0 %0 %0 %0 %0

13 TS Peripheral Hit S0 S0 S0 SO SO S0
Total 161,246 | $2,111,610 | $311,225 | 104,043 | $1,361,786 | $59,779

The results of the 1,000 iterations are graphed in a cumulative density function, also known as an ‘S-
Curve’. Figure 5-1 shows an illustrative example of the 1,000 iteration simulation results for the ‘Status
Quo’ and Hardened Scenarios. The resilience benefit of the project, program, or plan is the gap between

the S-curves for the top part of the curve. Section 2.4 describes this in further detail.
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Figure 5-1: Status Quo and Hardened Results Distribution Example
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5.4 Feeder Automation Benefits Calculation

As part of the Storm Protection Plan, TEC intends to include feeder automation to allow for automatic
switching during storm events. The design standard is to limit outages to impact a maximum of 350
customers. While many of the other Storm Protection Programs provide resilience benefit by mitigating
outages from the beginning, feeder automation projects provide resilience benefit by decreasing the

impact of a storm event, the ‘pit’ of the resilience conceptual model described in Figure 2-2 above.

The resilience benefit for feeder automation was estimated using historical Major Event Day (MED)
outage data from the OMS (see Section 4.1.2). TEC has outage records going back 20 years. The analysis

assumes that future MED outages for the next 50 years will be similar to the last 20 years.

The outage records document all outages by protection device. The system includes customer
relationship information for each protection device to calculate the number of customers impacted if a

device operates. The OMS records the start and end times for each outage. The information from the
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OMS is used to calculate reliability metrics for reporting purposes. The OMS also includes designations
for MED, which are days during which a significant part of the system is impacted by a major event.
These are typically major storms. MED is often referred to as ‘grey-sky’ days as opposed to non-MED

which is referenced as ‘blue-sky’ days.

For the resilience benefit calculation, the Storm Resilience Model re-calculates the number of customers
impacted by an outage, assuming that feeder automation had been in place. For example, a historical
outage may have included a down pole from a storm event, causing the substation breaker to lock out
and resulting in a four-hour outage for 1,500 customers, or 360,000 CMI. The Storm Resilience Model re-
calculates the outages as 350 customers without power for four hours, or 96,000 CMI. That example
provides a reduction in CMI of over 70 percent. The Storm Resilience Model extrapolates the 19 years of

benefit calculation to 50 years to match the time horizon of the other projects.

The feeder automation projects include a range of investment types including reclosers, poles, re-
conductoring, adding tie lines, and substation upgrades to handle the load transfer. TEC provided the
itemized costs for feeder automation for projects installed in years 2020 and 2021, and expected

average feeder costs for years 2022 through 2029.

Figure 5-2 shows the percent decrease in CMI using this approach for all circuits. The figure is ranked
from highest to lowest from left to right. The figure also includes the benefits to all outages. The figure
shows a wide range of decreased CMI percentages with nearly 40 percent of circuits resulting in a 40
percent or more decrease in MED CMI. Additionally, the figure shows that approximately two thirds of

the circuits would decrease MED CMI.
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Figure 5-2: Automation Hardening Percent CMI Decrease
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The resilience benefit calculation also monetized the CMI decrease using the ICE Calculator (Section
4.1.8). Figure 5-3 shows the percent decrease in monetized CMI for each circuit. The CMI was monetized
and discounted over the 50-year time horizon to calculate the NPV. The NPV calculation assumed a
replacement of the reclosers in year 25; the rest of the feeder automation investment has an expected
life of 50 years or more. The monetization and discounted cash flow methodology was performed for

project prioritization purposes.

Tampa Electric Company 61 1898 & Co.

166



TAMPA ELECTRIC COMPANY
DOCKET NO. 20220048-El
APPENDIX F

PAGE 69 OF 82

FILED: 04/11/2022

SPP Assessment & Benefits Report Revision 0 Resilience Net Benefit Calculation Module

Figure 5-3: Automation Hardening Monetization of CMI Decrease
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6.0 BUDGET OPTIMIZATION AND PROJECT SELECTION

The Storm Resilience Model models consistently models the benefits of all potential hardening projects
for an ‘apples to apples’ comparison. Sections 3.0, 4.0, and 5.0 described the approach and
methodology to calculate the resilience benefit for the over 13,500 projects. Resilience benefit values

include:

CMI 50-year Benefit

Restoration Cost 50-year NPV Benefit

Life-cycle 50 year NPV gross Benefit (monetized CMI benefit + restoration cost benefit)
Life-cycle 50 year NPV net Benefit (monetized CMI benefit + restoration cost benefit — project

costs)

Each of these values includes a distribution of results from the 1,000 iterations. For ease of
understanding and in alignment with the resilience base strategy, the approach focuses on the P50 and

above values, specifically considering:

P50 — Average Storm Future
P75 — High Storm Future

P95 — Extreme Storm Future

The following sections discuss the prioritization metric, budget optimization, and approach to

developing the Storm Protection Plan.

6.1 Prioritization Metric - Benefit Cost Ratio

With all the projects being evaluated on a consistent basis, they can all be ranked against each other and
compared. The Storm Resilience Model ranks all the projects based on their benefit cost ratio using the
life-cycle 50 year NPV gross benefit value listed above. The ranking is performed for each of the P-values

listed above (P50, P75, and P95) as well as a weighted value.

Performing prioritization for the four benefit cost ratios is important since each project has a different
slope in their benefits from P50 to P95. For instance, many of the lateral undergrounding projects have
the same benefit at P50 as they do at P95. Alternatively, many of the transmission asset hardening
projects are minorly beneficial at P50 but have significant benefits at P75 and even more at P95. TEC and

1898 & Co. settled on a weighting on the three values for the base prioritization metric, however,
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investment allocations are adjusted for some of the programs where benefits are small at P50 but

significant at P75 and P95.

6.2 Budget Optimization

The Storm Resilience Model performs project prioritization across a range of budget levels to identify
the appropriate level of resilience investment. The goal is to identify where ‘low hanging’ resilience
investment exists and where the point of diminishing returns occurs. Given the total level of potential
investment the budget optimization analysis was performed in $250 million increments up to $2.5
billion. Figure 6-1 shows the results of the budget optimization analysis. The figure shows the total life-

cycle gross NPV benefit for each budget scenario for P50, P75, and P95.

Figure 6-1: Budget Optimization Results
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The figure shows significantly increasing levels of net benefit from the $250 million to $1.5 billion with
the benefit level flattening from $1.5 billion to $2.0 billion and decreasing from $2.0 billion to $2.5

billion. The figure also shows the total investment level in 2021 dollars for the TEC Storm Protection
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Plan. The TEC overall investment level is right before the point of diminishing returns showing that TEC's
plan has an appropriate level of investment capturing the hardening projects that provide the most

value to customers.

6.3 Storm Protection Plan Project Prioritization

In developing TEC’s Storm Protection Plan, TEC and 1898 & Co. used the Storm Resilience Model as a
tool for developing the overall budget level and the budget levels for each category. It is important to
note that the Storm Resilience Model is only a tool to enable more informed decision making. While the
Storm Resilience Model employs a data-driven decision-making approach with robust set of algorithms
at a granular asset and project level, it is limited by the availability and quality of assumptions. In
developing the TEC Storm Protection plan project identification and schedule, the TEC and 1898 & Co

team factored in the following:

Resilience benefit cost ratio including the weighted, P50, P75, and P95 values.

Internal and external resources available to execute investment by program and by year.
Lead time for engineering, procurement, and construction

Transmission outage and other agency coordination.

Asset bundling into projects for work efficiencies.

Project coordination (i.e. project A before project B, project Y and project Z at the same time).
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7.0 RESULTS & CONCLUSIONS

TEC and 1898 & Co. utilized a resilience-based planning approach to identify and prioritize resilience
investment in the T&D system. This section presents the costs and benefits of TEC’'s Storm Protection

Plan. Customer benefits are shown in terms of the:

1. Decrease in the Storm Restoration Costs

2. Decrease in the customers impacted and the duration of the overall outage, calculated as CMI

7.1 Storm Protection Plan

This section includes the program capital investment and resilience benefit results for TEC’'s Storm

Protection Plan.

7.1.1 Investment Profile

Table 7-1 shows the Storm Protection Plan investment profile. The table includes the buildup by
program to the total. The investment capital costs are in nominal dollars, the dollars of that day. The
overall plan is approximately $1.59 billion. Lateral undergrounding makes up most of the total,
accounting for 67.6 percent of the total investment. Feeder Hardening is second, accounting for 20.0
percent. Transmission upgrades make up 8.8 percent of the total, with substations and site access

making up 1.7 percent and 2.0 percent, respectively.
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Table 7-1:  Storm Protection Plan Investment Profile by Program (Nominal $000)
Lateral Transmission Substation Feeder Transmission Site
Undergrounding Asset Upgrades Hardening Hardening Access
2022 $105,600 $16,500 S- $33,300 $2,400 $157,800
2023 $104,500 $17,500 $700 $29,900 $3,000 $155,600
2024 $105,700 $17,500 $4,300 $30,000 $3,000 $160,500
2025 $105,100 $17,900 $2,700 $30,000 $3,700 $159,400
2026 $105,000 $18,200 $3,300 $30,000 $3,400 $159,900
2027 $105,600 $16,900 $2,900 $30,000 $3,400 $158,800
2028 $105,600 $17,300 $4,800 $30,000 $3,100 $160,800
2029 $105,600 $17,200 $700 $30,000 $2,800 $156,300
2030 $115,400 S- $7,200 $37,000 $2,000 $161,600
2031 $115,400 S- $900 $37,000 $4,400 $157,700
Total $1,073,500 $139,000 $27,500 $317,200 $31,200 $1,594,700
7.1.2 Restoration Cost Reduction

Figure 7-1 shows the range in restoration cost reduction at various probability of exceedance levels. As a

refresher, the P50 to P65 level represents a future world in which storm frequency and impact are close

to average, the P70 to P85 level represents a future world where storms are more frequent and intense,

and the P90 and P95 levels represent a future world where storm frequency and impact are all high.
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Figure 7-1: Storm Protection Plan Restoration Cost Benefit
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50 Year NPV of Storm Restoration Costs (Smillion)

The figure shows that the 50 NPV of future storm restoration costs in a Status Quo scenario from a
resilience perspective is $960 million to $1,310 million. With the Storm Protection Plan, the costs
decrease by approximately 33 to 35 percent. The decrease in restoration costs is approximately $380 to

$530 million. From an NPV perspective, the restoration costs decrease benefit is approximately 24 to 33

percent of the project costs.

7.1.3 Customer Benefit

Figure 7-2 shows the range in CMI reduction at various probability of exceedance levels. The figure
shows relative consistency in benefit level across the P-values with approximately 46 percent decrease

in the storm CMI over the next 50 years.
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Figure 7-2: Storm Protection Plan Customer Benefit
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7.2 Program Investment Profile Details

Table 7-3, Table 7-4, Table 7-5, and Table 7-6 show annual investment for the five programs evaluated in
the Storm Resilience Model. The tables also show the counts associated with the investment level. For
Table 7-3 the total count of circuits being worked on each year is shown. Several circuits are worked on

over multiple years. The plan includes upgrading assets on 97 different circuits.

Tampa Electric Company 69 1898 & Co.

174



SPP Assessment & Benefits Report

TAMPA ELECTRIC COMPANY
DOCKET NO. 20220048-EI
APPENDIX F

PAGE 77 OF 82

FILED: 04/11/2022

Revision 0 Results & Conclusions

Table 7-2:  Distribution Lateral Undergrounding Investment Profile

Year Lateral Count Miles Nominal Cost (S000)
2022 225 76 $105,600
2023 268 83 $104,500
2024 436 108 $105,700
2025 538 111 $105,100
2026 471 110 $105,000
2027 426 107 $105,600
2028 443 112 $105,600
2029 389 106 $105,600
2030 436 123 $115,400
2031 502 143 $115,400
Total 4,134 1,079 $1,073,500

Table 7-3:  Transmission Asset Upgrades Investment Profile
Year \ Circuits Worked On Nominal Cost ($000)
2022 37 $16,500
2023 26 $17,500
2024 10 $17,500
2025 10 $17,900
2026 5 $18,200
2027 11 $16,900
2028 14 $17,300
2029 24 $17,200
2030 0 $-

2031 0 $-

Total 137 $139,000

Table 7-4:  Substation Extreme Weather Hardening Investment Profile
Year Count Nominal Cost
($000)

2022 0 S-
2023 1 $700
2024 1 $4,300
2025 1 $2,700
2026 1 $3,300
2027 1 $2,900
2028 1 $4,800
2029 1 $700
2030 1 $7,200
2031 1 $900
Total 9 $33,800
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Table 7-5:  Distribution Overhead Feeder Hardening Investment Profile
Year Feeder Count Nominal Cost ($000)
2022 37 $33,300
2023 31 $29,900
2024 23 $30,000
2025 28 $30,000
2026 28 $30,000
2027 32 $30,000
2028 25 $30,000
2029 29 $30,000
2030 57 $37,000
2031 51 $37,000
Total 341 $317,200

Table 7-6:  Transmission Access Enhancements Investment Profile
Nominal Cost
Year Count ($000)
2022 25 $2,400
2023 25 $3,000
2024 4 $3,000
2025 7 $3,700
2026 4 $3,400
2027 3 $3,400
2028 3 $3,100
2029 5 $2,800
2030 5 $2,000
2031 1 $4,400
Total 82 $31,200

Program Benefits

Table 7-7 shows the restoration cost and CMI benefit for each of the programs. The ranges include the

P50 to P95 values. Figure 7-3 shows each program’s percentage of the total benefits compared to the

program’s percentage of the total capital investment. The figure shows the benefit values for both

restoration cost and CMI.
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Table 7-7:  Program Benefit Levels

Restoration Cost Storm CMI Percent
Program

Percent Decrease Decrease
Distribution Lateral Undergrounding ~32% ~45%
Transmission Asset Upgrades ~85% ~14%
Substation Extreme Weather Hardening 20%-25% 12%-45%
Distribution Feeder Hardening ~54% ~46%
Transmission Access Enhancements ~28% ~55%

Figure 7-3: Program Benefits vs. Capital Investment
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Table 7-7 and Figure 7-3 shows

B Distribution Feeder Hardening and Lateral Undergrounding account for 88 percent of the total
capital investment, nearly all the CMI benefit, and approximately 81 percent of the restoration
benefit.

B The Distribution Lateral Undergrounding program decreases the storm related CMI and

restoration costs for the asset base by approximately 45 and 32 percent, respectively.
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Additionally, the program accounts for approximately 68 percent of the total plan’s invested
capital, approximately 57 percent of the plan’s restoration benefit, and approximately 17
percent of the plan’s CMI benefit. The low overall CMI reduction relative to the total reduction is
because of the high decrease from the Feeder Hardening program, specifically feeder
automation.

The Distribution Feeder Hardening program contributes approximately 82 percent of the CMI
benefit of the plan, mainly from feeder automation based on the historical ‘grey sky’ days.
While Transmission Assets, Substation, and Access programs achieve fairly high percentages in
decreasing CMI, their total contribution to CMI reduction for the plan is low (less than 1
percent).

Substation Hardening accounts for over 3.4 percent of the restoration benefit of the plan while
only accounting for approximately 1.7 percent of the capital investment. The cost to restore

flooded substations is extremely high.

7.4 Conclusions

The following include the conclusions of TEC’'s Storm Protection plan evaluated within the Storm

Resilience Model:

The overall investment level of $1.59 billion for TEC’s Storm Protection Plan is reasonable and
provides customers with maximum benefits. The budget optimization analysis (see Figure 6-1)
shows the investment level is right before the point of diminishing returns.

TEC’s Storm Protection Plan results in a reduction in storm restoration costs of approximately 33
to 35 percent. In relation to the plan’s capital investment, the restoration costs savings range
from 24 to 33 percent depending on future storm frequency and impacts.

The customer minutes interrupted decrease by approximately 46 percent over the next 50
years. This decrease includes eliminating outages all together, reducing the number of
customers interrupted, and decreasing the length of the outage time.

The cost (Investment — Restoration Cost Benefit) to purchase the reduction in storm customer
minutes interrupted is in the range of $0.65 to $0.78 per minute. This is below outage costs
from the DOE ICE Calculator and lower than typical ‘willingness to pay’ customer surveys.

TEC’s mix of hardening investment strikes a balance between investment in the substations and

transmission system targeted mainly at increasing resilience for the high impact / low
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probability events and investment in the distribution system, which is impacted by all ranges of
event types.
The hardening investment will provide additional ‘blue sky’ benefits to customers not factored

into this report.
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