BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION

In re: Petition for rate increase by Docket No. 050078-EI
Progress Energy Florida, Inc.
Submitted for filing:
August 5, 2005
REBUTTAL TESTIMONY OF

STEVEN P. HARRIS

ON BEHALF OF PROGRESS ENERGY FLORIDA

R. Alexander Glenn

James A. McGee

Progress Energy Service Company, LLC
Post Office Box 14042 (33733)

100 Central Avenue (33701)

St. Petersburg, Florida

Telephone: 727-820-5184

Facsimile: 727-820-5519

and

Gary L. Sasso

James Michael Walls

John T. Burnett

Carlton Fields

Post Office Box 3239

4221 West Boy Scout Boulevard
Tampa, Florida 32607-5736

Attorneys for
PROGRESS ENERGY FLORIDA

BOCLMINT X

07604 ac-52

FPSC-COMH

LT AT
e b . !

SO Py
St GL D



10

11

12

13

14

15

16

17

18

19

REBUTTAL TESTIMONY OF STEVEN P. HARRIS

ON BEHALF OF PROGRESS ENERGY FLORIDA, INC.

Introduction.
Please state your name and business address.
My name is Steven P. Harris. My business address is ABSG Consulting, Inc.

(“ABS Consulting”), 1111 Broadway Street, Oakland, California 94607.

What is the purpose of your rebuttal testimony?

I will respond to portions of the testimony submitted on behalf of Office of the
Public Counsel by Helmuth W. Schultz, I1I; The Florida Retail Federation by
Sheree L. Brown; and AARP by Stephen A. Stewart, addressing the estimated
annual storm loss on Progress Energy Florida’s (“PEF”) system and those
witnesses’ respective calculations of a proposed annual Storm Damage Accrual

amount.

Are you sponsoring any exhibits to your rebuttal testimony?

Yes. Iam sponsoring the exhibits that follow:

e Exhibit (SPH-1), Numbers of Historical Hurricanes Affecting Current
PEF Service Territory by Decade and by Maximum SSI Wind Speed in PEF
Service Territory;

o Exhibit (SPH-2a), Landfall Milepost Map;
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e Exhibit (SPH-2b), Comparison of Protection Afforded by $50m and
$15m Annual Accrual Against Potential T&D Storms Damage From a Single
SSI 1 Landfall at Milepost;

e Exhibit (SPH-2c¢), Comparison of Protection Afforded by $50m and
$15m Annual Accrual Against Potential T&D Storms Damage From a Single
SSI 3 Landfall at Milepost;

e Exhibit (SPH-2d), Comparison of Protection Afforded by $50m and
$15m Annual Accrual Against Potential T&D Storms Damage From a Single
SSI 4 Landfall at Milepost;

e Exhibit (SPH-3), Storm Reserve Fund Analysis Case Results-Two
Year Recovery of Negative Balances;

e Exhibit (SPH-4), PEF Transmission and Distribution Asset
Hurricane Loss Reserve Solvency Analyses, August, 2005.

These exhibits are true and accurate.

Can you summarize Mr. Schultz’s, Ms. Brown’s, and Mr. Stewart’s basic
positions on PEF’s proposed annual storm damage accrual amount?

Yes, Mr. Schultz, Ms. Brown, and Mr. Stewart all contend that PEF has
overstated its requested annual storm cost accrual. These intervenor witnesses
assume that ten to fifteen years of recent favorable hurricane loss history can and
will be adequate to protect hurricane losses into the future. They also assume that
expected annual damage (“EAD”), can be reliably calculated based on limited

hurricane damage data, excluding SSI 3, 4 and 5 events, and they contend that
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such data 1s adequate to define what PEF’s reserve accrual should be. Finally,
these intervenor witnesses propose an annual accrual amount that does not
consider the fund starting balance, target balance, or solvency criteria. Based on
these principles, these witnesses propose that PEF’s annual storm cost accrual

should be $12.5 million, $15.2 million, and $10 million, respectively.

Do you agree with these witnesses’ positions and analyses?
No, I do not. Estimation of the loss potential due to hurricanes requires the
estimation of all possible hurricane events and the estimation of the damage done
to assets at risk. This process establishes the magnitude of damage and the
probability of its occurrence. In addition, estimates can and should be made of the
expected annual damage. This analytic process is termed “loss analysis.”
Calculating an actual or simulated expected annual storm damage amount that
selectively excludes any possible damage events, whether large and infrequent or
small and frequent, is neither meaningful nor appropriate. Any reliable estimate of
the expected annual damage (EAD) to which PEF is exposed from hurricanes
must include the most complete and full damage distribution that can be
determined both from actual experience and from simulated possible damage.
Hurricane events and damage occur in somewhat random processes,
subject to chance. Over any given time sample, some years may experience no
damage and others greater damage. Therefore, in developing expected annual
damage estimates, the most reliable methodology is to utilize the longest, most

complete historical record available. Since Florida’s recorded hurricane history is




o

10

11

12

13

14

15

16

17

18

19

20

21

22

23

just over 100 years old, insurers rely on simulation modeling to extend this
“known’ history into thousands of simulated years for the purpose of estimating
likely damage. The simulated expected annual dafnage to PEF’s system is the best
estimate of the annual damage considering all possible future hurricanes; not just
arbitrarily defined “normal” damage events as proposed by Mr. Stewart and
implied by Mr. Schultz and Ms. Brown when they eliminate damage from 2004 as

“extraordinary.”

Does the model that you used in your analysis of PEF’s potential hurricane
risk exposure utilize all the factors that you just discussed?

Yes. The Florida Commission on Hurricane Loss Projection Methodology
(FCHLPM), an independent panel of experts that evaluates computer models and
actuarial methodologies for projecting hurricane losses, goes to great lengths to
ensure that all models used in the State for insurance rating purposes
appropriately capture the full range of the hurricane hazard. The ABS Consulting
USWIND™ model used to calculate PEF’s expected annual damage is one of
only four models evaluated and determined acceptable by the FCHLPM for

projecting hurricane loss costs.

How do you respond to intervenor arguments that PEF’s hurricane damage
experience over the past 10 years has been relatively minimal?
The intervenor witnesses argue that the average annual hurricane damage to

PEF’S T&D assets over the past ten years is about $2 million when the damage
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from the hurricanes of 2004 is excluded. They contend that the hurricanes
exclusive of the 2004 season are “normal” hurricanes and that all other events
beyond $2 million per year in damage are extraordinary. What these witnesses
fail to recognize, however, is that PEF has experienced a favorable decade (1990
to 1999) of hurricane storm history, consisting of a few small storms and small
losses. There were no hurricanes with strong SSI 2 to SSI 4 winds that made
landfalls near PEF’s service territory during this period. Exhibit __ (SPH-1)
shows the number of historical hurricanes that have affected PEF’s service
territory over a 100-year history. Hurricanes with wind speeds defined by SSI
intensities 1 through 3 are shown. On average, three and a third hurricanes per
decade have affected PEF territory with sustained wind speeds in excess of 74
mph. The decades of the 1920s, 1940s and 1960s experienced an above average
number of events. The decades of the 1970s, 1980s and 1990s experienced below
average numbers of events. The 1990s have had the lowest number of hurricane
force storms in PEF territory since the decade of the 1900s. The decade of the
2000s is only half through and there have been more than the 100-year average
numbers of events with hurricane force winds. Therefore, characterization of
PEF’s hurricane experience over the 1990s, which was below average in number,

consisting of one SSI-1 event, as “normal” is inaccurate and misleading.

What is your assessment of the intervenor witnesses’ positions on PEF’s

hurricane exposure risk?
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The intervenor recommendations that $2 million should be considered a
representative sample of the expected annual damage to PEF assets would only be
acceptable if PEF’s management and the Commiséion are willing to speculate that
PEF’s recent good luck over a brief, selective storm period considered by Mr.
Schultz and other witnesses will continue. However, over the 100-year history,
hurricane landfalls and damaging events have occurred much more often than in
the last 10 years. Also, there is a growing body of evidence suggesting that the
North Atlantic Oscillation (NAO) and the El Nifio or Southern Oscillation
(ENSO) are important climate variables in modulating hurricane return periods.
The damage estimated in the ABS Consulting Rapid Update Study assumes the
average hurricane activity over the century. If you accept the opinion that changes
in the ENSO and NAO variables indicate we have entered a more active period
for hurricane formation like the 1920s and 1940s, PEF may expect to experience
higher than average damage to T&D and other assets over the next several years
and the ABS Consulting damage estimates could understate the actual risk going

forward.

Is there any risk to PEF if the Commission adopts one of the three different
intervenor recommendations on the amount of PEF’s annual accrual for the
storm reserve?

Yes. The annual accrual levels suggested by the intervenors present a much
greater likelihood of reserve dissolvency over the five-year period of accrual that

they recommend. This is so because the intervenor witnesses have not considered
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the performance of the storm reserve at their respective recommended annual
accrual levels.

Once an appropriate estimate of the potential for hurricane damage is
established, a cash flow analysis is required to determine an appropriate level of
funding and acceptable performance of the Storm Reserve to meet acceptable
levels of protection against some, but not all, storms along with an acceptable
likelihood of solvency of the Reserve. A solvency analysis provides a tool for
management and policymakers to determine the performance of the Storm
Reserve and to test whether annual accrual amounts meet their objectives. The
performance and solvency over time of the Storm Reserve must consider an
annual accrual along with a starting balance and a working target balance within
some time frame. With rate stability as a policy objective, the question is what
Storm Reserve balance should PEF seek to achieve and how quickly should it be
reached to provide the desired stability in rates? Once a proper Storm Reserve
balance is determined and achieved, an accrual that equals the expected annual
damage will maintain this level in the Storm Reserve.

The ABS Consulting Solvency Analysis is a cash balance analysis starting
with some initial balance, which is zero in this case. An annual accrual is added to
the cash balance, and annual storm damage is simulated consistent with the Storm
Loss Analysis for each of the five years. The storms are randomly simulated, but
over a long period of time, they match the expected annual damage to PEF’s
system from the Loss Analysis for each of the five years in the solvency

simulations.
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For example, given that the expected annual damage is $15.1 million per
year, if the Storm Reserve is funded at $15.1 million per year over a long period
of time, the expected annual damage equals the aﬂnual accrual and the Reserve
will not gain or lose value. At a balance of $0, any storm damage will have the
effect of causing insolvency whenever it occurs. Therefore, with a starting
balance of zero, the expected balance of the Reserve would always hover around
zero without recovery of any negative Reserve balances. Likewise, if the
beginning Storm Reserve balance is $150 million or $250 million, the balance
will not grow if the annual accrual equals the expected annual damage. Rather, it
will fluctuate around the beginning balance.

The future performance of the Storm Reserve cannot be established
without a financial simulation analysis that includes both the annual accrual and
the beginning balance of the Storm Reserve. The intervenors do not consider the
starting Storm Reserve balance in making their recommendations. Only Mr.
Schultz proposes a target Storm Reserve balance of $50 million within S years.
However, Mr. Schultz and Ms. Brown both assume that annual damage will
remain at around the historically low range of $2 million per year for the next five
years allowing the fund to grow to $50 million at the end of 5 years.

By way of example, ABS Consulting has analyzed the performance of the Storm
Reserve assuming the accruals recommended by Ms. Brown. Exhibit  (SPH-
3), titled Storm Reserve Fund Analysis Case Results, demonstrates that the $15
million annual accrual recommended by Ms. Brown results in a 54% chance of

insolvency within the five-year period with a recovery of negative balances over a
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two-year period. $15 million is the largest of the three annual accruals proposed
by intervenors ($10 m, 12.5m and 15.2m). A $15million accrual results in an
expected $25 million Storm Reserve balance at thé end of five years. There is a
54% chance of insolvency within the 5 year simulation and a 20% chance of fund
insolvency at the end of 5 years.

The $10 and $12.5 million annual accruals recommended by Mr. Stewart
and Mr. Schultz would result in a greater chance of insolvency and smaller
expected balances. These accruals are contrasted with PEF’s recommended
annual accrual of $50 million, that has a 12% chance of insolvency within five
years. At the end of five years, the expected balance in the Reserve is $183
million with a two year recovery of negative balances and there is a 2% chance of

fund insolvency at the end of 5 years.

Have you done anything to compare the levels of insolvency protection
afforded by varying the levels of potential storms?

ABS Consulting performed an analysis of a full suite of possible hurricanes that
could make landfall and cause damage to PEF’s T&D assets. Exhibit
(SPH-2b) shows the frequency-weighted average T&D damage from single SSI-1
storms, the least intense on the Saffir-Simpson Hurricane Scale, that could make
landfall at specified mileposts along the Florida coast. Single SSI-1 landfalls on
the Gulf coast near mileposts 1160 to 1210, have a mean (average) T&D damage
of approximately $60 million. Single SSI-1 landfalls on the Atlantic coast near

mileposts 1620 to 1640, have an average T&D damage of nearly $40 million.
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For a $15 million annual accrual the expected Reserve balance of $25
million after five years determined from the Solvency Analysis is adequate to
cover some, but not all of the SSI-1 T&D damagehin PEF’s service territory.
Exhibit No.  (SPH-2b), also shows that $50 million annual accrual, which
results in an expected Reserve balance of $183 at the end of 5 years, would
provide adequate funds for all SSI-1 T&D storm damage. Exhibit No.
(SPH-2c) shows that the expected Storm Reserve balance at the end of five years
for a $50 million accrual and expected Reserve balance of $183 million at the end
of five years will be adequate for some but not all SSI-3 storms. It will cover all
landfalls north of milepost 1160 and south of milepost 1220. The $50 million
accrual would cover most SSI-3 landfalls except the greatest damage in the near
mileposts 1160 to 1220 where it would cover about three quarters of the damage
in excess of $200 million.

Similarly, for SSI-4 storms, the $183 million balance expected Storm
Reserve balance covers a little less than half of a strike between mileposts 1160 to
1220, where damage averages in excess of $350 million; the highest asset
concentrations in PEF’s service area.

Even if the Storm Reserve, as assumed by Mr. Schultz, were to reach a
$50 million balance as the result of five years of very favorable hurricane
experience, $50 million can be seen in Exhibit No. _ (SPH-2c) to provide only
enough funds to cover SSI 3 hurricanes making landfall in the least concentrated,
extreme northern and southern areas of PEF’s service territory. The annual

accrual levels recommended by witnesses Brown, Schultz, and Stewart do not
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even cover “normal” levels of storm damage. In fact, the annual accrual levels
proposed by these witnesses along with the current zero Storm Reserve balance
results in small expected Storm Reserve balances ihat would not cover T&D
damage over any sustained period of time from anything but the smallest SSI-1

storms.

How do you respond to Mr. Stewart’s contention that the balance in the
storm reserve would have been $515 million after the 2004 hurricane season
if the accrual had been $50 million beginning in 1990 with the recovery of
negative balances within two years?
In 1990, PEF did not need a $50 million annual Storm Reserve accrual because
the Storm Reserve balance was $2.9 million and growing due to a favorable storm
experience during the 1970s, 1980s and 1990s. Exhibit No. _ (SPH-1) shows
the historical numbers of hurricane landfalls of intensities SSI 1 through 5 that
would have affected PEF’s current service territory over the 104 year Florida
hurricane history by decades. This exhibit demonstrates that the historical
experience is highly variable and that the decades of the 1970s through 1990s
represent a favorable lower frequency of hurricanes compared to earlier periods
such as the 1920s, 1940s and 1960s.

PEF had fewer customers and PEF’s asset base at risk was also much
smaller in 1990. In addition, PEF could insure transmission and distribution
assets until 1993, when insurance became unavailable and therefore didn’t need a

large Storm Reserve balance.
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Viewed retrospectively, over the period from 1990 through 2004,
however, PEF did need a higher annual accrual. This is borne out by the estimate
of the historical annual damage of $33 million performed by Ms. Brown using a
limited 10 years of loss history. The estimate of the expected annual damage
(EAD) of $15.1 million is more representative of the much longer 100 year
history, reflecting both decades of more and less favorable hurricane experience.
Mr. Stewart’s analysis demonstrates retrospectively, (based on the limited
experience over the period from 1990 to 2004) that an annual accrual of $30

million would have been adequate to maintain a solvent Storm Reserve.

Do you have any concluding remarks regarding your testimony?

Yes. With a current zero Storm Reserve balance, PEF has requested a $50 million
annual accrual, approximately $15 million for expected annual damage plus $35
million to build the Storm Reserve up to a working balance of $183 million that
can fund for most non-catastrophic storms. The ABS Consulting’s Solvency
Analysis shows there is value in setting the annual accrual at a level higher than
the expected annual damage. Assuming an annual accrual of $15 million and a
two-year recovery of negative balances, close to the expected annual damage,
54% of the time PEF’s Storm Reserve will go insolvent within 5 years. If the
annual accrual is $50 million and recovery of negative balances occurs over a
two-year period, the likelihood of insolvency within the 5 years goes down to
12%. Therefore, the value of accruing at a level higher than the expected annual

damage until PEF’s Storm Reserve reaches some substantial balance is a more

12




10

11

13

14

15

16

17

18

19

20

rapid growth of the Reserve balance, a reduction in volatility, and a reduction in
the likelihood of insolvency of more than 75% over the period. This reduction in
volatility would be seen in a reduced frequency of special assessments and a
reduction of the levels of borrowing costs when the Storm Reserve does become
insolvent from extraordinary storm years.

If the PEF Storm Reserve balance had been zero at the beginning of the
2004 storm season, the current deficit from storm restoration would be the full
$350 million in uninsured damage. Providing a positive target balance for the
Storm Reserve reduces the rate volatility and results in less frequent special
assessments for cost recovery.

[ also would like to mention that this month, we have just completed
PEF’s full Transmission and Distribution Hurricane Loss Reserve Solvency
Analysis. A copy of that analysis is included with this testimony as Exhibit No.
__(SPH-4). Based on this full study, PEF could support a request for a $75
million annual accrual to the Storm Damage Reserve. This fact shows that PEF’s

request for a $50 million accrual is clearly conservative and very reasonable.

Does this conclude your testimony?

Yes.

13
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DISCLAIMER

THE RECIPIENT OF THIS CONFIDENTIAL “RISK PROFILE MEMORANDUM” RECOGNIZES
THE INHERENT RISKS THAT ARE ATTENDANT WITH THE RISK ANALYSIS WHICH IS THE
SUBJECT OF THIS MEMORANDUM. IN PERFORMING ITS PROFESSIONAL SERVICES,
ABSG CONSULTING (ABS CONSULTING) HAS PERFORMED IN A WORKMANLIKE
MANNER CONSISTENT WITH INDUSTRY STANDARDS.

ABS CONSULTING BELIEVES THE DATA AND METHODOLOGIES DESCRIBED IN THE
MEMORANDUM TO BE ACCURATE; HOWEVER, THE DATA AND METHODOLOGY
DESCRIBED HEREIN, AND THE ANALYSES AND SERVICES PROVIDED HEREIN, ARE
PROVIDED "AS IS" WITHOUT ANY WARRANTY OR GUARANTY OF ANY KIND. NEITHER
ABS CONSULTING NOR ANY OF ITS OFFICERS, DIRECTORS, AGENTS, SUBSIDIARIES OR
AFFILIATES GUARANTEES OR WARRANTS THE CORRECTNESS, COMPLETENESS,
CURRENTNESS, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE
ANALYSIS PROVIDED HEREUNDER. BY ACCEPTING THIS MEMORANDUM, THE
RECIPIENT RECOGNIZES THAT METEOROLOGICAL, TOPOGRAPHICAL, ENVIROMENTAL,
AND STRUCTURAL CONDITIONS CAN VARY FROM THOSE ENCOUNTERED WHEN AND
WHERE ABS CONSULTING HAS OBTAINED ITS DATA, AND THAT THE LIMITED NATURE
OF THE DATA NECESSARILY CAUSES A LEVEL OF UNCERTAINTY. CONSEQUENTLY,
ANY SOFTWARE USED IN CONNECTION WITH THE PERFORMANCE OF SERVICES MAY
NOT INCLUDE DATA PERTAINING TO THE MOST RECENT NATURAL CATASTROPHES.

A SIGNIFICANT AMOUNT OF UNCERTAINTY EXISTS IN KEY ANALYSIS PARAMETERS
THAT CAN ONLY BE ESTIMATED. PARTICULARLY, SUCH UNCERTAINTIES EXIST IN,
BUT ARE NOT LIMITED TO: STORM SEVERITY AND LOCATIONS; ASSET
VULNERABILITIES, REPLACEMENT COSTS, AND OTHER COMPUTATIONAL
PARAMETERS, ANY OF WHICH ALONE CAN CAUSE ESTIMATED LOSSES TO BE
SIGNIFICANTLY DIFFERENT THAN LOSSES SUSTAINED IN SPECIFIC EVENTS.

ii August, 2005
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The following is a summary description of analyses performed by ABS Consulting for the
Progress Energy Florida (PEF) Storm Loss and Storm Reserve Solvency, and is
intended to be used solely by PEF and the Florida Public Service Commission for
estimation of potential future PEF losses to the Storm Reserve and the estimation of the

performance of the Storm Reserve Fund.

OWNER Progress Energy Florida

ASSETS Transmission and Distribution (T & D) System consisting
of: Transmission towers, and conductors; Distribution
poles, transformers, conductors, lighting and other
miscellaneous assets

LOCATION All T & D assets located within State of Florida

ASSET VALUE Normal replacement value is approximately $ 5.3 billion, of
which approximately 34% is transmission and
66% is distribution

LOSS PERIL Hurricane Windstorm (SSI 1 to 5)
LOSS EXPOSURE One year Five year
1% AGGREGATE
DAMAGE $275 million > $500 million
EXCEEDANCE VALUE
Storm Fund Expected Fund Balance Probability of Insolvency
Annual Accrual at 5 years within 5 years
$75 million $278 million 14.3%
il August, 2005
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Progress Energy Florida (PEF) transmission and distribution (T & D) systems are
exposed to and in the past have sustained damage from hurricanes. The exposure of
these assets to hurricane damage is described and potential fosses are quantified. Loss
analyses were performed by ABS Consulting, using an advanced computer model
simulation program USWIND ™developed by EQECAT, an ABS Group Company. All
results which are presented here have been calculated using USWIND, and the PEF

provided T & D asset portfolio data.

The hurricane exposure is analyzed from a probabilistic approach, which considers the
full range of potential storm characteristics and corresponding losses. Probabilistic
analyses identify the probability of damage exceeding a specific dollar amount.
USWIND™ is a probabilistic model designed to estimate damage and losses due to the
occurrence of hurricanes. EQECAT proprietary computer software USWIND is one of
only four models evaluated and determined acceptable by the Florida Commission on
Hurricane Loss Projection Methodology (FCHLPM) for projecting hurricane loss costs

(Reference 1).

Probabilistic Annual Damage & Loss is computed using the results of thousands of
random variable storms. Annual damage and loss estimates are developed for each
individual site and aggregated to overall portfolio damage and loss amounts. Damage is
defined as the cost associated with repair and/or replacement of T & D assets necessary
to promptly restore service in a post storm environment. This cost is typically larger than

the costs associated with scheduled repair and replacement programs.

Factors considered in the analysis include the location of PEF's overhead and
underground T & D assets, the probability of storms of different intensities and/or landfall
points impacting those assets, the vulnerability of those assets to storm damage, and

the costs to repair assets and restore electrical service.

Transmission and Distribution asset data are provided in the Tables 1-1 and 1-2 below.

1 August, 2005



1. Hurricane Loss Analysis

Table 1-1

Distribution Asset Replacement Values by County

DOCKET NO. 050078

Largest Counties PROGRESS ENERGY
FLORIDA
EXHIBIT NO._____ (SPH-4)
et PAGE 6 of 23
COUNTY Data

Pinellas $1,189,469,699

Orange $705,899,038

Seminole $360,512,830

Pasco $236,229,586

Volusia $161,299,786

Polk $150,465,496

Lake $132,178,412

Marion $123,568,978

Highlands $107,664,842

Citrus $94,413,256

Osceola $58,506,490

Hernando $25,284,291

Franklin $23,872,114

Taylor $17,646,506

All others $129,422,062

TOTALS $3,516,433,386
Table 1-2

Transmission Asset Replacement Value

Asset
Data

TOTALS

$1,795,938,687

August, 2005



1. Hurricane Loss Analysis

Transmission and Distribution Asset Vulnerabilities

The PEF loss history from the 2004 hurricanes Charlie, Frances, Ivan and Jeanne were
considered in the calibration of the storm loss model. These hurricanes provide data on
recent storm recovery costs from moderate intensity events. The 2004 Hurricanes
Frances and Jeanne were unusual in that they had similar landfalis, tracks and
intensities. In addition, all four storms made landfall outside of PEF service territory and
tracked through areas of PEF service with their highest winds mostly in areas of low
asset concentrations. The 2004 storm loss experience includes the effects of many
factors including the multiple storms tracks and the experience gained by storm

restoration crews. The 2004 loss history is believed to be most reflective of the current

PEF storm restoration practices and cost experience.

Loss Estimation Methodology

The basic components of the hurricane risk analysis include:

n Assets at risk: define and locate
Storm hazard: apply probabilistic storm model for the region
Asset vulnerabilities: severity (wind speed) versus damage

Portfolio Analysis: probabilistic analysis -damage/ loss

3 August, 2005
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1. Hurricane Loss Analysis

Aggregate Damage Exceedance for One, Three, and Five Years

Aggregate damage exceedance calculations are developed by keeping a running total of
damage from all possible events in a given time period. At the end of each time
period, the aggregate damage for all events is then determined by probabilistically
summing the damage distribution from each event, taking into account the event
frequency. The process considers the probability of having zero events, one event, two
events, etc. during the time period.

A series of probabilistic analyses were performed, using the vulnerability curves derived
for PEF assets and the computer program USWIND™. A summary of the analysis is
presented in Table 1-3, which shows the aggregate damage (i.e. deductible is “0")
exceedance probability for three time periods: one, three and five years for damage

layers between zero and over one billion dollars.

For each damage layer shown, the probability of damage exceeding a specified value is
shown. For example, the probability of damage exceeding $100 million in one year is
5.3%, while it is 18.5% and 34.1% for a three and five year period. The analysis
calculates the probability of damage from all storms and aggregates the total, resulting in
increasing exceedance probabilities for the three and five year periods when compared

to the one year value.

Table 1-3 provides the aggregate damage exceedance probabilities for the PEF T & D
assets analyzed for a series of layers. Each layer has a layer amount of $25 million,
except for the final layer which represents all damage $500 million and greater. The
value in the first column, labeled Damage Layer, is the attachment point for each layer,
with the exception of the last layer, for which the attachment point is $500 million.

The second column of the table, labeled 1 year Exceedance Probability, provides the 1-
year modeled probability of penetrating each layer, i.e. the probability that the total
damage from all events in a 1 year period will exceed the attachment point of the layer.

The third column of the table, labeled 3 year Exceedance Probability, provides the 3-
year modeled probability of penetrating each layer, i.e. the probability that the total
damage from all events in a 3 year period will exceed the attachment point of the layer.

The fourth column of the table, labeled 5 year Exceedance Probability, provides the 5-
year modeled probability of penetrating each layer, i.e. the probability that the total
damage from all events in a 5 year period will exceed the attachment point of the layer.

4 August, 2005
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1. Hurricane Loss Analysis

Table 1-3

PROGRESS ENERGY FLORIDA T & D ASSETS

AGGREGATE DAMAGE EXCEEDANCE PROBABILITIES

Damage Layer 1 Year 3 Year 5 Year
($millions) Exceedql?ce Exceeda_r?ce Exceeda_qce
Probability | Probability | Probability

0 (>.001) 43.0% 81.5% 94.0%
25 21.7% 54.0% 74.2%

50 13.7% 40.3% 61.6%

75 8.1% 27.2% 46.6%
100 5.3% 18.5% 34.1%
125 3.7% 13.4% 25.4%
150 2.7% 10.1% 19.7%
175 21% 7.9% 15.7%
200 1.7% 6.4% 12.7%
225 1.4% 5.2% 10.6%
250 1.1% 4.4% 8.9%
275 1.0% 3.7% 7.6%
300 0.8% 3.2% 6.5%
325 0.7% 2.8% 5.7%
350 0.6% 2.4% 5.0%
375 0.5% 2.1% 4.4%
400 0.5% 1.9% 3.9%
425 0.4% 1.7% 3.5%
450 0.4% 1.5% 3.1%
475 0.3% 1.3% 2.8%
>500 0.3% 1.2% 2.6%

August, 2005
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2. Reserve Solvency Analysis

2. Reserve Solvency Analysis
- ]

A probabilistic analysis of losses from hurricanes was performed for Progress Energy
Florida (PEF) to determine their potential impact on the Storm Reserve. The analysis
included Transmission and Distribution (T & D) damage as well as estimates of
insurance deductibles paid on non-T & D assets.

Analysis

The Storm Reserve Solvency Analysis consisted of performing 10,000 iterations of
hurricane loss simulations within the PEF service territory, each covering a 5-year
period, to determine the effect of the charges for damage on the PEF Storm Reserve.
Monte Carlo simulations were used to generate damage sampies for the analysis. The
analysis provides an estimate of the Storm Reserve assets in each year of the
simulation, accounting for the annual accrual, expenses, and damage using a dynamic
financial model.

Annual Reserve accruals from $40 million to $110 million were analyzed.

Assumptions

The analysis performed included the following assumptions

e Computations are performed on an after tax basis.

o All results are shown in constant 2004 Reserve dollars.

o Negative Storm Reserve Balances are assumed to be financed with an unlimited
line of credit costing 2.5% after tax (2.5% after tax rate = 3.75% pre tax rate x (1 -
38.58% PEF marginal tax rate).

« Negative Storm Reserve balances are recovered in rates over a 5 year period.

¢ The Storm Reserve will be utilized to recover property insurance policy
deductibles.

¢ Property insurance policy deductibles are charged against the Storm Reserve. A
$10million charge for deductibles is added to the simulated T&D losses in any
simulated season where T&D losses exceed $100 million.

The analysis results for each of the trials analyzed are shown in Table 2-1 below. These
results show for each Annual Reserve Accrual amount, the mean (expected) Storm
Reserve Fund Balance as well as the probability that the Storm Reserve Fund Balance
will be negative in any one or more of the five years of the simulated time horizon.

6 August, 2005

PROGRESS ENERGY

DOCKET NO. 050078
FLORIDA

____(SPH-4)

EXHIBIT NO.

PAC

E 10 0f 23

‘
» 2



2. Reserve Solvency Analysis

Table 2-1

PROGRESS ENERGY FLORIDAT&D
STORM RESERVE FUND ACCRUALS AND
PROBABILITY OF STORM FUND INSOLVENCY

Annual Expected Storm Probability of
Reserve |Reserve Balance at] Insolvency
Accrual end of 5 years within 5 years
($ millions) ($ millions) N %
[ s40 $100 | 32.9%
$50 $157 25.7%
$60 $204 20.6%
$70 $256 15.5%
$75 $278 14.3%
$80 $303 12.5%
$90 $352 10.7%
$100 $399 9.5%
$110 $446 8.7%

Figures 2-1 through 2-8 below show the results of the Storm Reserve Fund solvency
analyses for annual reserve accruals from $40 million to $110 million. These resulits
show the mean (expected) Storm Reserve Fund Balance as well as the 5" and 95"
percentiles. All 1,000 Monte Carlo simulations assume an initial Storm Reserve Balance
of zero.

For example, given a $75million Annual Storm Reserve Accrual, Figure 2-5 illustrates
the expected performance of the Storm Reserve. The Storm Reserve has a mean
(expected) Balance of $278 at the end of the five year period. The 5™ percentile and 95"
percentile 5 year ending Storm Reserve Balances are $74 million and $375million
respectively. The Storm Fund has an 14.3% chance of insolvency in one or more years
of the five year simulation. The likelihood of insolvency is greatest during the early years
when the Storm Fund balance is low. This can be seen in years 1 and 2 where the 5"
percentile and values are negative.

7 August, 2005
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2. Reserve Solvency Analysis

The first year of each simulation begins with a zero Reserve Balance. In the example
above, the first year's annual accrual will bring the reserve balance to $75 million. Table
1-3, shows that the likelihood of storm damage exceeding $75 million in a single year is
8.1%. If there is no damage in year one, the storm fund will receive another $75 million
reserve accrual to bring the second years balance to $150miltion. The likefihood of
storm damage exceeding $150 miilion in a single year is 2.7%.

The accrual of $75 million is greater than the Expected Annual Damage from storms of
$21.4 million. Therefore with each passing year, the Storm Reserve ending balance has
an increasing likelihood of accumulating a surplus above the Expected Annual Damage.
With increasing accruals in each year, the Storm Reserve has a greater chance of
growing faster than storm damage can deplete the Fund.

8 August, 2005

(SPH-4)

DOCKET NO. 050078
PROGRESS ENERGY

FLORIDA
EXHIBIT NO.
PAGE 12 of 23



2. Reserve Solvency Analysis

Storm Reserve Balance
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Figure 2-1: Storm Solvency Analysis Results $40 million Annual Accrual
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2. Reserve Solvency Analysis

Storm Reserve Balance

$500,000,000

$400,000,000

$300,000,000

$200,000,000

$100,000,000

$-

$(100,000,000)

$(200,000,000)

Progress Energy Florida Storm Reserve Solvency Analyses
Accrual Accrual = $50,000,000

——5%ile

—a— Mean

—— 35%ile
$250,000,000

$156,729,195

| §(36.463,389)

-

25.7% Probability of fund balance <§0

0

J T T

1 2 3 4 5
Year

Figure 2-2: Storm Solvency Analysis Results $50 million Annual Accrual
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2. Reserve Solvency Analysis

Storm Reserve Balance
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Figure 2-3: Storm Solvency Analysis Results $60 million Annual Accrual
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2. Reserve Solvency Analysis

Progress Energy Florida Storm Reserve Solvency Analyses
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2. Reserve Solvency Analysis

Progress Energy Florida Storm Reserve Solvency Analyses
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2. Reserve Solvency Analysis

Progress Energy Florida Storm Reserve Solvency Analyses
Accrual Accrual = $80,000,000
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2. Reserve Solvency Analysis

Storm Reserve Balanc
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2. Reserve Solvency Analysis

Storm Reserve Balance

$500,000,000

$400,000,000

$300,000,000

$200,000,000

$100,000,000

$-

$(100,000,000)

${200,000,000)

Progress Energy Florida Storm Reserve Solvency Analyses
Accrual Accrual = $100,000,000

500,000,000
——5%ile

$399 542 085
—=— Mean

—— 95%ile

$185,411,950

a5t

9.5% Probability of fund balance <$0

0

3 4 5
Year

Figure 2-8: Storm Solvency Analysis Results $100 million Annual Accrual
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2. Reserve Solvency Analysis

Storm Reserve Balance

Progress Energy Florida Storm Reserve Solvency Analyses
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Figure 2-9: Storm Solvency Analysis Results $110 million Annual Accrual
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