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GULF POWER COMPANY 

TRANSMISSION AND DISTRIBUTION STUDY 
FOR HURRICANES 

EXEClITIVE SUMMARY 

This study was performed to assist Gulf Power Company (GPC) in quantifying tlw 

transmission and distribution (f&D) system loss estimates from worst-case historical and 

stochastic (reasonably foreseeable worst-theoretical) hurricane events. The study utilized 

historical and projected hurricane data obtained from the computer modeling of lhe 

Insurance Risk Assessment System (TRAS) , damageability criteria for T&D systems 

obtained from the Tri-State Hurricane Study, literature search and replacement cost values 

provided by GPC. 

The I 0 counties comprising the GPC service territory were considered in this study. Wind 

models were analyzed to estimate the greatest financial impact. Replacement values for 

the T&D systems in each county we re utihzed. 

The results of the study concluded I hat the worst-case historical event since 1875 was nn 

unnamed hurricane which struck the Florida coast on September 11 , 1889. Th(> model 

projects a $25. l million loss to the GPC system if an event comparable to this unnamed 

event were to occur with today's replacement value costs . The expense portion of this 

event is $20. 1 million once the $5.0 million capital costs are excluded. 

The stochastic hurricane event was modeled using the present T&D assets at ris k. The 

projected worst-case theoretical hurricane could result in a $ 106.9 million loss o r $85.5 

million for expense and $2 1.4 million as ca pita l co'it. 

A third test was developed which is the cumulative average loss over t ime whi ch 1s 

developed independently of the aforementioned projections. This shows that $ 1.3 mill ion 

with $1.0 million for expense and $0.3 million as capital cost will be needed for the 

average annual losses to cover restoration costs. 
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A more useful benchmark is the 100-year storm. The probability of this storm occurring 

in this time frame Is 63.2% and is projected to result in $36 million In property damngc of 

which $28.8 would be needed to cover the restoration. 

Based on our analysis, we offer the following conclus ions: 

• 

• 

l.ncrease the Property Insurance Reserve to $20.1- 28.8 million. The accrual . 

therefore, should be increased from $3.5 million to $3.9 million annually 

This is the result of accruing $2.9 million over a ten-year period to cover the 

worst-case hurricane and an additional accrual of $1.0 million, on uvcrng1·. 

to cover the more frequent but less severe events. 

As of December 31, 1995, Gulf Power Company's Property Insurance 

Reserve contained a negative balance of $7.5 million. Utilizing the $3.9 

million annual accrual for 10 years, it is projected that the reserve balance 

will approximate $21 .S mill ion which is within the recommended range. 

i i 
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PART I. INTRODUCTION 

A. Purpose 

The purpose of this loss estimate study is to help Gulf Power Company 

(GPC) analyze the loss potential to their transmission and distribution 

(f&D) system from a hurricane. 

B. Scope 

c 

M&M Protection Consultants (M&MPC) developed this transmission and 

distribution loss estimate study based on historical hurrica.ne pa"erns 

impacting the 10 counties served by GPC. This historical data is based on 

the M&MPC wind models described below. This study also evaluates the 

reasonably foreseeable worst-theoretical or stochastic hurricane event 

impacting the GPC service a rea. 

This study does not address ot her natural hazard events that couJd cause 

property damage to the T& D system, such as fire , flood , geomagnetic 

disturbances. ice. glaze. snow, tornado. earthquake and severe storms. 

including noncyclonic wmdstonns. 

Background and Authority 

This study originated from a verba l request fo r a proposal and a subsequent 

wrinen proposaJ to Gulf Power on January 17, 1996. The proposa l was 

accepted in Gulf Power Company's letler to M&MPC on January 26, 1996. 

This correspondence is included in Appendix A. Subsequent telephonC' 

discussions refined some of the parameters used in this study. 
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D. Methodology 

The study was completed by an M&MPC project team using (1) wind models 

available to M&MPC; (2) darnageability criteria for T&D systems; (3) 

literature search and (4) replacement cost values provided by GPC. 

I . Project Team 

The following M&MPC personnel provided technical input and analysis 

for this study: 

Cheryl J . Fanelli , Computer Systems 

Leonard R. Hathaway. Project Manager 

Charles A. Pacella, Natural Hazard Analysis 

2. Insurance Risk Assessment System (IRAS) 

The IRAS is a knowledge-based expert system that assesses the financial 

ris k due to catastrophic natural hazards . IRAS provides consequence 

modeling in addition to historical frequency and intensity data for 

earthquake and hurricane. IRAS is a joint venture developed between 

Risk Management Solutions, Inc. at Stanford University and a 

consortium including M&MPC. 

The I RAS model addresses site-specific hurricane damage caused by 

peak wind velocity. This information is primarily derived from publicly 

available sources and is augmented, where appropriate, by proprietary 

information and primary research. 

2 
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IRAS adds specific event parameters to the Saffir-Simpson method of 

classification recognizing that not all hurricane effects are the same. 

This additional infonnation. such as landfall speed and direction, radius 

to maximum winds (distance from the "eye· of the hurricane 10 the 

"wall") and forward direction and speed provides a morP accurate 

estimate of potential loss. 

The supporting data for IRAS was obtained from voluminous quantities 

of raw data that is collected by government sources. The hurricane 

source da ta has been gathered by the U.S. Department of Commerce, 

National Oceanic and Atmos pheric Administration (Nn AA). 

The IRAS wind model is poinl -specific in that it can develop the 

historical o r "felt" intensity for any location with the only input being 

latitude and longitude. This would be adequate for detennining the 

l'xposure to a point-specific location such as an electric generating 

station. However, a T&D system obviously covers n widespread 

geographic a rea and a method had to be found to apply IRAS to an area. 

For this ana lysis, the GPC service area was broken down into its 

component counties. Using software for geographic mapping, the center 

of each county was detennined. The data for each hurricane simulation 

was then applied to the center of each of the counties in the service area. 

The limitations of the IRAS model, like any model. need to be 

recognized This is a consequence estimating model and as such, it is 

not a model of the actual physical event ; but , rather of the financial 

consequences of tha t event. As with all such models, the result ing 

consequence estimates can be significantly affected by small changes in 

the input parameters. While the parameters selected are believed to be 

reasonable for the model and silualion. ii must bl' kepi in mind that the 

results are n<..t absolute . Therefore. the consequence estimates should 

be taken as only an indication of the extent or order of magnitude of the 

potcni .al consequence. The actual consequence may be more severe 

than under the reasonably foreseeable conditions assumed. 

3 
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3. DamageabJDty 

As the intensity level of a hurricane increases, the level of damage to the 

T&D system will also increase. The question is how will the T&D system 

respond to various wind speeds. 

The Tri-State Hurricane Project and other studies sponsored by the 

Federal Emergency Management Agency (FEMA) helped answer tht: 

question of quantifying the damage inflicted on various "!ife-line" 

systems from hurricane-induced winds, surge and flooding. Based on 

these studies and related studies by the Applie-1 Technology Council , but 

not actual loss experience, a generic response was deve loped - one 

response each for the individual transmission and distribution lines. The 

concept of damageability underlies the fact that each of these life-lines 

responds differently to the same wind speed. 

The damageability curves were discussed with GPC and were determined 

to be applicable tu the T&D sys tems . They are displayed in Appendix C. 

4. Values 

The monetary value of the T&D system constitutes the assets at risk to 

hurricane forces. 

The T&D replacement cost values (RCV) were provided by GPC in their 

transmittal letter of February 22, 1996. Replacement cost values were 

calculated by multiplying $155.000 per circuit mile times 1,544 miles of 

transmission line. The distribution values were calculaled by multiplying 

$97,000 per pole mile times 5,304 miles . Ta ble I. 'T &D Replacement 

Costs by County'". displays the data. The percentages by county of 

tra ns mission were provided by GPC. The distribution values we re 

ca lcu lated based on the number of customers per county 

4 
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The replacement cost value of the capital equipment (towers , poles , 

transformers and conductors) was used to develop the expense 

associated with the T&D post-hurricane system restoration operations. 

This would include the cost of labor for GPC and foreign crews, tree 

contractors, logistics and transponation, etc.. Based on the 1995 

experience with the restoration from Hurricanes Erin and Opal . it has 

been determined that the cos ts are 20 percent capital and 80 pe rcent 

expense related. Therefore, all project ions in the study have been 

discounted by 20 percent to account for the capital expendit ures that will 

be amonized over the life of the equipment . 

E. Definitions 

Damageabi li ty This term represents the amount of damage to a 

transmission or distribution system that is anticipated at various hurricane 

intensities (a lso see the discussion of damageability in Part I. 0 .3). 

Hurricanes - Cyclones that o riginate as tropical storms over water with 

wind speeds reaching 74 miles per hour or more are considered 

"hurricanes." They a re measured by wind speeds on the Saffir-Simpson 

Hurricane Scalt of 1-5. Mean wind speeds are from 74 mph to more than 

155 mph. Peak gus t winds may exceed maximum sustained winds by 20-

40%. 

IRAS relies on historical data that is segmented into categories us ing the 

Saffir-Simpson Hurricane Scale . For a description of the effects see 

A pp<'ndix D . 

5 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

e 
M&M Protcoioo \ .on.ult.ancs 

SAFFIR-SIMPSON HURRICANE SCAl.£ 

~ Wind Speed llanp (mph) Re1ldw Sewrily 

Tropical depression 32. 38 0.25 

Tropical storm 39 - 73 1.00 

SS-I 74 - 95 2.30 

SS-2 96 - 110 3.40 

SS-3 111 - 130 4.60 

SS-4 131 - 155 6.50 

SS-5 over 155 8.70 

The relative severity from different intensities increases with wind speed. 

The force of the wind increases in proportion to the square of the velocity 

making an 80-mph wind four times as powerful as a 40-mph wino nnd n 

160-mph wind sixteen times as powerful. 

National Oceanic & Atmospheric Administration - NOAA was established 

as part of the Department of Commerce on October 3, 1970. The mission 

responsibilities of NOAA are to monitor and predict the state of the solid 

earth, the oceans and their living resources ; the atmosphere and the space 

environment of the earth: and to assess the socioeconomic impact of natural 

and technological changes on the environment . 

Probability of Non -Exceedence - A number indicating the probability that 

the actual damage ratio for a hurricane, or a random event. will not exceed 

the damage ratio. 

Stochastic hurricane event - This is an estimate predicted by the IRAS wind 

morlel that quantifies the severity of the "reasonably foreseeable worst 

hurricane event" that could theoretically occur based on the distribution of 

GPC values and meteorological conditions. It presupposes that this event 

will occur without regard to probability. While it is conservative, it should 

be recognized that even more extreme events could be postulated . 

6 
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Therefore, it is qualified as "reasonable" because it takes into cons ideration 

both meteorological conditions and value distribution. 

Worst-case h istorical hurricane event - This is the worst hurricane event 

that has ever occurred in terms of potential damage to the 10-county GPC 

service area as modeled and projected by IRAS, based on the current value 

distribution of the transmission and distribution system. 

7 
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PART D. ANALYSIS 

A. Overview 

Hurricanes a re unpredicta ble events with respect to a host of va riables: 

• Damage potential 

• Forward speed 

• Frequency 

• Intensity 

• Size 

• Track 

Frequency predictions can a lso be influenced by worldwide events , s uch as 

volcanic activity and possible global warming. One hundred years of 

statistical data may be too short a horizon for attempting to determine 

meaningful return periods . Probabilities may also be misleading because 

they offer no assurance that another hurricane event in successive years . or 

the same year, of equa l or greater size could not impact the same 

geographic area. A case in point is rhe 1995 impact of hurricanes Erin and 

Opal on rhe GPC service territory. 

In recent years . the dollar amount of property losses has been esca lating as 

<'Vld«'nccd by the destruction of llugo in 1989 being overshadowed by 

Andrew in 1992. Further, And rew was a relatively compact but very fierce 

hurricane. and was the third most intense event of the century . 

The uncerta inty of the data must be recognized. However, the data 

compiled using state-of-the-art wind models and other resources does 

provide usefu l insight into the magnitude of rhe transmission and 

distrihullon damage event rhat can be· expected 

8 
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B. History of Hurricanes in GPC Service Area 

According to NOAA. there have been 155 recorded hunicnncs th.11 have had 

landfalls on the U.S. Gulf and East Coasts from 1989 to 1992. Table 2 has 

been extracted from NOAA data and is presented on the following page. 

Table 3 displays historic hunicane events that have had an impact on the 

GPC setvice area. The financial impact of these hunicanes is also presented 

where it is available. Figures 1 through 5 graphically show the tracks of 

each of the eight hurricane events. 

Of the hunicane events that have directly struck the Florida panhandle (i.e .. 

made landfall) , seven have been major storms. all of which were SS-3's. 

Hunicane Camille in 1969 is one of only two SS-5 hunicanes that have 

struck the U.S. Gulf and East Coast and passed near GPC service tenitory, 

but did not strike it. 

It should be noted that there have been other hunicane events or near 

misses that arc not rcponed in either Table~ 2 or 3. However, lhe IRAS 

wind model considers historicaJ events even if the Florida panhandle was 

not the first state experiencing the direct impact of the hunicane. 

The time interval between the 27 hunicane events range from 12 years 

( 194 1-53) to two stonns in one year - Erin and Opal (1995), Dora and Hilda 

( 1964) and three storms - Elena , Juan and Knie ( 1985) . The historic 

hurricanes arc displ ayed for 25 year segments. except for the most recent 

segment which has 20 years . 

9 
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Hurricane Events 

25-Year Periods 

25-Yea r Pe riod Events 

1875. 1900 4 

1900. 1925 5 

1925 . 1950 4 

1950-1975 7 

1975 · 1995 6 
-

Twenty-seven events. when averaged over a period of 120 years, may 

suggest a return period of one hurricane for every four years . This can be 

misleading as demonstrated in 1964, 1985 and 1995. 

Worst-Case Historical Hurricane Event 

The worst-case his torical hurricane since 1875 occurred in 1889 which 

passed through Escamhia and Okaloosa Counties . The track and wind 

speeds are shown in Figure 6. The s torm selected by lhe IRAS model is a 

SS-2. The forwJrd speed of 1his event ind icates 1hn1 it Is n fast moving 

s1orm which lrnnsla tt>s into p<'ak gusl wmdspceds exceeding 111 mph which 

places ii in the SS-3 range. 

Table 4 displays I ht> resulls of applying the wind model to the GP(. T&D 

system The va rious headmgs in Table 4 are explained below. 

Peak gust ot sift!. This is the pt·ak gust wind speed projected hy the 

model for lhe center of 1he county which may be severai miles inla nd 

from peak gu<its experienced along the coasllinc. Also considered is !he 

ropography and the effects of ground roughness. The center of 1 he 

county was selected by determining the 1111i1udc und lo ngitud<• from 

MAPINFO and WESSEX mnppmg software 

10 
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Reported transmission and distribution values. These nre the 

replaceme nt cost values used by the model and transferred from Table 

l. 

Pro}«t«I transmission and distribution mean losses. These are the 

model's projected damage in millions of dollars by transm ission. 

distribution. county and summed for the system. 

As can be determined from Table 4. the model is projecting a $25.1 million 

loss with $20.8 million expense and $5.0 million in capital costs to the GPC 

system if an event compara ble to the 1889 event we re to occur with the 

replacement cost value for today's T&D system. 

D. Stochastic Hurricane Event 

The model a lso projects the impact of a mo re severe storm on the current 

assets a l risk. Thill is the stochast ic or reasonably foreseeable worst-

1 hf!orPI icnl hurricane even I. The model chooses the worst-case 

meteorological event based on the dis tributio n of the T&D assets . The track 

and projected wind speeds by county are shown in Figure 7. Table 5 

displays the fi nancial impact by county , transmission. d istribution and 

summed fo r the GPC system. As can be noted the model is p roject ing 

damage of $106.9 million with $85.5 million as the expense and S2 1.4 

millio , for capital cost<; . The projected damage is over four times greater 

than the projected loss from the worst-case his toncal event noted in Table 

6 

The demographics of the GPC service territory indicate that two-thirds of 

rhe d1stnbut ion system a re concentrated near the coast of Escambia (45%) 

and Okaloosa (2 1 %) counties. respect ively. This is s ignificant as these are 

the first f\' o counties impacted by the worst-foreseeahlc humcanc TI1c 

levPI of damage may also be infl uenced by variables that a rc not considered 

in the model such as vegetation encroachment an d tree-trimming operat ions. 

I I 
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To help put the magnitude of the stochastic event into perspective, consider 

the following quote from the Insurance Information Institute publication , 

''Insurance Issues Update", February, 1996: 

"Before Hurricane Andrew struck the south Florida coast on 
August 24, J 992, many experts thought the worst-possible 
windstorm would cause no more than about $8 billion in insured 
property damage. Prior to Hurricane Hugo in 1989. which cost 
$4.2 bill ion, no hurricane had resulted in claims in excess of $1 
b illion. The ultimate price tag for Hurricane Andrew was more 
than $ J 5.5 billion , twice as large as earlier estimates for 
hurricanes. If the hurricane had hit a major metTOpolitan area, 
such as Miami, damage claims could almost certainly have been 
c:loser to $50 billion." 

The aforement ioned reference a lso enumerated the Ten Most Costly Insured 

Catastrophes, U.S .. which we have included in Appendix E. 

Based on M&MPC's proprietary Gas & Electric Utility Large Loss Database. 

WC' hnve estimat ed bf'low the T&D damage to the U.S. mainland utilities 

from the most rer-ent I I-year period . This is a review of some of the major 

hurricanes during this period. 

Year 

1985 

1989 

1991 

1992 

1995 

1995 

Hurricane T&D Losses 

1985-1995 

Hurricane Dollars (MilUons) 

Gloria $148.9 

Hugo $161 .3 

Bob $82.7 

Andrew $390.6 

Erin $ 16.7 

Opal $68.1 

The loss estimates l11clude c:upital and ex pense a11d figures 
hCNe been rre11ded to I 9!J!i c/ollars using rlie Hw1Lly · Wlttrma11 Index. 

12 
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E. Probabilities 

News media accounts of the 18th Annual Hu1Ticane Conference held in 

Orlando earlier this year heard William Gray, professor of atmospheric 

science at Colorado State University give his initial projections for the 1996 

hurricane season. He predicted eleven storms will form and seven wi II 

become hurricanes with two classified as severe. These projections are half 

of those experienced in the 1995 season, which saw the most activity in 62 

years. It should be noted that Hurricane Andrew, the most costly event in 

this century, occurred in a relatively quiet year where only six named storms 

were formed. Gray has an accuracy rate of 80% and bases his projections 

on the world's climate, but does not predict if or where the storms will strike 

land. 

The frequency of Atlantic and Gulf Coast hurricanes has been linked to the 

amount of rainfaJI in West Africa according to Gray's statistical studies . 

While statistical links are of interest, even with solid historical data. 

projecting the frequency, severity and damage potential of future hurricanes 

is filled with unce rtainties. This is the nature of low frequency, high severity 

events of any type. 

To put the projections in perspective, cumulative probability of occurrence 

curves were generated by IRAS for stochastic hurricane events for time 

periods of 1 through 500 years . This is displayed in Table 5. While the 

probabilities may be small, the fact that they are greater than zero indicates 

that these ca n indeed happen. For example, an often used benchmark in the 

practice of risk management is the "100 year" storm. Statistically, the 

probability of such a storm occurring in a I 00-year time frame is 

approximately 63.2%. Looking at the 100-year probability column of T!!ble 

6, a 100-year probability of 63.2% is equivalent to a $36 million loss event 

with $28.8 million impact on expense and $7.2 million capital costs. 
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The challenge of selecting the optimal level of annualized funding to offset 

the resto ration cost to the T&D systems from future hurricane events !s 

difficult at best. As discussed above, hurricanes are random events with a 

variety of significant variables. The data presented may lead to the 

conclusion that these events imp; :t the GPC service area about every four 

years. Caution is advised in utiliting this as a measure of return period as 

it is based on a rather narrow window of hurricane historical loss data over 

the last 120 years. 

In 1995 GPC experienced the exLeedingty smal' probability of back-to-back 

multi-million dollar major hurricane occurrences in the same year. 

In selecting a prefunding level, one must also consider another scenario that 

postulates several costly but less than catastrophic events that occur over a 

period of ten years. The aggregate property damage for these multiple 

hurricane events could far exceed any practical level of prefunding. 

The table displayed below has been generated by the IRAS model to 

consider cumulative average loss over a span of time for stochastic evt>nts. 

Thjs means that, exciudjng peaks caused by "large loss events", GPC would 

have to fund$ I .3 million with$ I .0 million for expense, anrl $0.3 million for 

capital cost per year for "average" losses. This would be over and above 

funding for any large loss event. 

14 
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F 

Cumulative Average Loss Over Time 

Time Span (Yean) Cumulative Average Lou ($) 

I 1,300,000 

5 6,300,000 

10 12,700,000 

25 31,700,000 

50 63,500,000 

75 95 ?00.000 

100 127,000,000 

150 190.400.000 

200 253,900,000 

The validity of the above display can be demonstrated by comparing it to 

GPC actual hurricane restoration expenses over the last quarter century. 

From Table 3 the sum of trended costs for the eight storms is $37 million or 

$30 million for expens e only. The Cumulative Average Loss Over Time as 

predicted by the IRA5 model is $31 . 7 million with $25.4 million as expense 

and $6.3 million as capital cost for 25 years. 

Establishing a Reasonable Accrual Level 

A reasonable accrual level should consider two distinct scenarios . For our 

analysis. we have selected a IO-year time horizon as a reasonable period . 

The first scenario is to provide for the 100-year storm of $28.8 million 

rounded to $2.9 million per year. The second scenario is to provide for the 

more frequent but less severe events for $1 .0 million annually. The 

combination of these two scenarios results in a required accrual to reserve 

in the amount of $3.9 million annually. 

15 
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e 
M&M Procccti<>n <:omulwn 

The Property Insurance Reserve should be increased to a level ranging from 

$20. l to 28.8 million. This will a llow recovery of the worst-case historical 

event s ince 1889 which is projected to be $20. l to the uppe r limits of $28.8 

million for the recovery of the 100-year benchmark hurricane. 

The increased annual accrual of $3.9 million s hould have a positive effect on 

the Property Insurance Reserve which conta ined a negative balance of $7.5 

million as of December 31, 1995. Afte r I 0 years, it is projected that the 

balance will be approximately $21.5 million and falls well within the 

recommended range of $20. l to 28.8 million. 

Consideration should be given to indexing the leve l of funding. AJI 

projections described above are stated in constant 1995 dollars. The fund 

should be indexed to reflect capital investment in the T& D system (assets 

at ris k) and increased cost to repair. 

The downside risk is the occurrence of a highly unlikely but theoretically 

possible (stochastic) stonn requiring GPC to withstand unfunded repa ir 

costs, at the same time suffering an undetennined loss of revenue from lost 

customers. 

c; SUMMARY 

Based on this analysis it is prudent for GPC to continue to accrue for future 

hurricane events. If r he worst-case historic hurricane (1889) were to occur 

today, the projected stonn damage as predicted by the IRAS financial model 

is $25.1 millron or $20. 1 mill ion for expense. The analysis also shows that 

if a worse stonn occurred (stochas tic). GPC could be expected to fund the 

restoration of a $ 106.9 million hurricane event with $86 million for expense. 

A third rest is the cumulative average loss over time which is developed 

independently of the aforementioned project ions. In th.is case $1.0 million 

will be need <>d to fund for average annual losses each year. l ivwever. a 

more commonly-used benchmark in the practice of risk management is the 

100-yea r stonn. The probabi li ty of this stonn occurring in this t ime frame 

16 
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is 63.2% and is projected to result in $36 million in property damage 

including $28.8 million in expense. Based on our analysis we recommend 

that the annual contribution to the fund be increased from $3.5 million to 

$3.9 million to consider the I 00-year storm and the more frequent but les s 

severe hurricane events. The $3.9 million annual accrual should result in a 

reserve balance of $21.5 million after I 0 years. which is within our 

recommended range of $20. 1 to 28.8 million. 

17 
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Leonard R. Hlldaawsy 
Senior Vice PrcsJdcnr -=~=~ 13~ Pacllacc Sc.. N.E. 

January 17, 1996 

Mr. R.R. Labrato 
Controller 
Gulf Power Company 
500 Bayfront Parkway 
P. O. Box 1151 

P.O Box 105008. 30~•5008 
Atlaou, ~ 30:W~·l80ll 
Tdcpholie 404 5:z6 8808 
Tddu 404 S:z6 8802 

Pensacola, Florida 35520.1151 

Dear Mr. Labrato: 

MARSH& 
MCLENNAN 

SUBJECT: TRANSMISSION AND DIS11UBU110N SYSTEM 
HURRICANE snJDY 

INTRODUCTION 

This is in response to our January 10, 1996 conference call with Gary Meggs of 
Southern Company. Gull Power Company destrel a hurricane study to aid in 
establishing an annual acaual to fund for future tnmsmluion and dlatributlon dam.age. 
M&MPC proposes to meet your needs by providing an independent third-party 
hurricane impact analysis of Gull Power's transmiuion and distribution l)'ltem. !n 
conducting this study, M&MPC will utilize various resources including our hurricane 
wind models that consider the frequency and severity of historical hurricane events. 

SCOPE Of SERVICES 

M&MPC will analyze the hurricane exposure to the 10 counties Gulf Power Company 
serves in the State of Florida. Our anaJysis will be based on the wont historical 
hurricane for the service territory. For expediency we are utilizing a county population 
subdivision in lieu of a more detailed customer-by-zfp-oode methodology. 

The sophistlcatic..n of our hurricane wind models will allow us to separately project 
damage to the transmission and distribution systems. 

We will adopt the following conventions that were described in the UNE Insurance 
Company, Information Circular, June 1993, with a Gulf Power Company option of 
providing data that more adequately reflects your system. 
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Mr. R.R. Labrato 
January 17, 1996 
Page Two 

The distribution of values throughout the 10 county service tenitory 
will be determined by a population oonelation. Gulf Power bas the 
option of providing actual customers, population or line miles by 
county to M&MPC before the study begins. 

Damageability curves developed for UNE will be utlllvwt unleu Gulf 
Power provides amended curves to M&MPC before the study begtne. 

The cost to replace the transmission and distribution system will be 
$240,000 per circuit mile for transmission &nd SlM,000 per pole mile 
for distribution. Based on your recent experience with hurricanes Erin 
and Opel, it may be adviseable to use more up-to-date information on 
restoration costs. 

The study will be conducted for various time windowl for periods of 5, 10, 15, and 
20 years and unbounded for the worst historical cue. In addition to the maximum 
historical loss we will also provide an estimated maximum loll or wont probable 
hurricane event for the transmission and distribution system. nu. will also include 
a relative indicator of the likelihood of occummce. 

We will display in tabular form a summary of all bunicane events that have impacted 
the service territory since 1900. This data will include the year, name of the storm, 
if any, and the Safftr-Simpson category. Utfllzing our computer aided graphics 
capability we will also display the hWTlcane evenm by superimpoeing their tracks on 
a map of the Gulf Power Company service terrltory. 

DEUVEBABLES 

The deliverable will be a report including the graphics that present the results of our 
analysis as outlined above. The number of copies will be determined at a later date 
by mutual agreement.. In addition. we will also n9lem9 up to the equivalent of one 
ha lf day of our staft's time for over the telephone oomultatioo following the delivery 
of the report. U additional time is considered necmaary, indud1ng on-cite meetings 
with the Gulf Power staff or regulators, we would be pleased to entertain your 
requirements for an expansion of our services. 

MANAGEMENT OF SERVICES 

The services offered will be managed by Leonard R. Hathaway, M&.MPC-Atlanta He 
will be supported by Charles A. Pacella. National Coordinator for Natural Hazards, 
Alan S. Dean, National Coordinator for Computer Systems and Applications. 
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Mr. R.R. Labrato 
January 17, 1996 
Page 1llree 

SCHEDULE 

According to the F1orida Public Service Commission's January 8, 1996 notice, the 
study is to be provided to that body by July 8, 1996. Therefore, M&MPC would like 
to suggest the following schedule: 

January 
February 
March 
April 
May 
June 

COST Of SERVICES 

finalize contract ammpmentl 
Gulf Pawer to submit data to M!&MPC 
M&MPC to conduct analy9es and develop draft report 
Gulf Power to aitique dnft ~n 
M&MPC to finalize report 
M&MPC to deliver tlnal ~rt 

The cost of the study including the analysis, computer time, computer aided drafting, 
report preparation. post report consultation, telephone, fax and postage expense is 
$8,400. An invoice will be submitted after report transmittal with payment due in 
JO days. 

Thank you for the opportunity to serve Gulf Power Company. We look forward to 
your authorization to proceed with this study. 

Sincerely yours, 

-=¥µ</f<.~ltto·~1 
Leonard R. Hathhway 

krm 

Endosures 

Copies to Gary Meggs, Southern Company ServiClll, Inc. 
Walter Gilstrap, MMJ-Atlanta 
Charlie Pacella, M&MPC-Chicago 
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b- e 
PROFESSIONAL PROFILE 

LEONARD R. HATIIAWAY 
Senior Vice President and MamsiDI ComultlDl 

Sootbeaa Manager 
At1uD 

Mr. Hathaway joined M&.M Protection Cons11!t111a in 1970 mi ii cunemly tbe manager of 
M&MPC in tbe Southeast. 

During his cenure with MclMPC be has held several mamaeri&J and aatrpositiom related co risk 
managcmem for pa and elccuica1 utilities. Be .wa u the M.tMPC pnctice leader for the 
utility and power production indusuy with reapomilrility for mae«-tbe-en bazard comrol 
consulting services, U1Uri.JJa clJcm utilfacdon. new mvicel and tanfnea clewJopment. 

Mr. Hathaway bas authored papers that have been publilbed in MVaal utility publicarions on fire 
protection for coal-fired eJecuic generating plana, nub~ mi fire prOfeerion for 
hydroelectric aeneratina plum. He has also addressed vuiou1 udlky orpnizaUons on cbcse and 
related subjects. 

Hazard conuol consulting 111i1nniems include facility IWW)'I and evaluations ro develop specific 
hazard conuol guidaoc.c. Ocher auigmnents im:hade propoeed facilky plan review, syaem risk 
assessment and fire protection system evaluation. Mr. Badlaway mo puticlpMea in various 
projects and srudies relating ro hazard conuol for utillty spomored iDdultry 111m111 imurance 
companies. In 1991 be wu telected to be a member of the U.S. deleption rbar viliced the 
USSR in exchanging tecbnicaJ information on fire safety for nuclear power plum. 

Mr. Hathaway bolds a D.S . degree from the Univcnity of Rhode laland and an MBA dcgrcc 
from chc University of Cbica10. 

Mr . Hathaway is a member of the National Fire Protection Auociation and served u Cbairman 
of the Technical Committee on Fire Protection for Electric Generating Plua for 17 yean. 
Currcnt.Jy . be is clWnm.n of the NFPA Technical Committee Oil Asomic Enel'I)' , serves on the 
American Society of Mecbanica.1 Engineers Committee on Ou Turbine Procurement, is an 
associate member of the Society of Fire Protection Eogincen and a member of tbe American 
Nuclear Society . 

1196 
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PROFFSSIONAL PROfU£ 

~A.PACEU.A 
Vice PrMJdent and Senior ComuJtant 

Coordinator • PIOperty SerW:es 
Coordinator • Natural Bazardl IDlonudm S)'l1eni 

Mr. Pacella is the Coordinator of M&MPCs property services. He also provides specialty 
consulting services to major utility, petroleum and chemical cliem.. This includes risk 
management audits, facility design and plan reviews, hydraulic analyBia, vapor cloud 
dispersion analysis, vapor cloud explosive overpnmure, lou estimate studies, cat.utrophic 
risk assessments, natural hazards wlnerabillty analysis, and special projects. 

Mr. Pacella designed and implemented Marwb le Mclennan'• computerized NaturaJ 
Hazards Information System for quantifying the exposure to fadllties from naturaJ 
hazards. AJJ part of this, be developed a quandtadve ~ for calculadng the 
probability and leYerity of property damage potential and bustnea interruption loss 
potential of natural hazard events impacting on client properties around the world. 

His expertise also extends to offshore drilling operations and to hazardl analysis for large 
petrochemical facilities in many foreign locations. Projects include management safety 
system audits of offshore drilling and production operations, site surveys and loa estimate 
analysis for large petrochemical facilities, new fadllty design spedftcatfons, loss 
prevention engineering guidelines for major petrochemical clients, HAZOP studies, 
probabilistic risk assessments, and catastrophic loss analysis. 

He is a member of the NFPA. ATC, and AICHE. He hu served u a member of the 
Chemical Management Advisory Panel and aa an instructor in the Dale Carnegie courses. 
He received a Bachelor of Science degree in Chemical Engineering from Cue Institute of 
Technology, where he continued graduate work in marketing. 

October. 1994 
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-MAM PlcwDouO e 
PROFESSIONAL PROFILE 

ALAN S. DEAN. CDP 
VkePl•Mei1C 

Mr. Dean cummtly serves a the National Coordinator· Systems & Applicatiom for M&M 
Protection Comultams. overseeing the development and lmplftlWlt•tlon of various 
computer application systems. He also performs medl anaJyw for MlcMPC clients and 
helps them develop 1)'9tem spedftcatiom. He jomed Marsh &: Md ennan'I Client 
Information Services in 1983, where be wu rmpac•lbkt for meD'llfms 88Vreral client 
accounts utilizing CIS1 mainframe and mic:rocompar ..W:.. 

He is a core member of Marsh & McLennan'• RMIS (R1lk Manapmem Information 
Systems) network. The mernben of this netwodl pnntde comu1tinc and adviaory services 
to assist Manb & McLennan clients in the RMIS evaluation. lelecdon and education 
process. 

He also oversees the Local Area Network lcated in tbe TechniCllJ Development Center, 
which is the bub of M&MPC Communicatiom Network. He dMiped and produced the 
M&MPC Mail System, the M&MPC Roster Syttem and the M&MPC On-Une Publication 
Ordering System plus other intemaJ system.I. 

Mr. Dean is a member of the Data Processing Manapmem Anod•don and bu received 
the Certified Data Processor (CDP) cmti.ftcatioa throulh the Imtltute for Certtftc:ation of 
Computer Professionals (ICCP). He i. a p-aduate ol Eutem nurn. Untvealty with a 
Bachelor of Science degree in Business. He completed DePau1 Uaneaatty. Computer 
Career Program, receiving a Certificate of Completion with Dllttndioa. He bu also 
received a Master's degree in Computer Science with Dlsdncdon flOm DePaul University, 
where he has taught graduate and undergraduate computer-related courses in the School 
of Business. 

l/96 
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Gulf Power Company Acceptance Letter 
dated January 26, 1006 
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.,_ _, .. _ ..... -... ~ 
Po9% Office Boa 1'51 
P9l\UCOla Fl 32520-0tOI 
T~ 904 ••• tl3M e 
Aonrue R. LMnlo 
ContrOllef 

Mr. Leonard R. Halbaway 
Senior Vice President 
M cl M Prorec:tion Ccasullants 
3400 Georsfa·Pacific Cent.er 
133 Peachtree SL, N.E. 
P. 0. Box 10S008 
Atlanta, GA 3034S008 

Dear Mr. Halhaway: 

11Duary 26, 1996 

SUBJECT: Transmission and Distribution System 
Hurricane Study 

the 50UtltfNn electnc system 

Gulf Power Company accepts your proposal daled January 17, 1996, to provide a 
hurricane impact analysis of Gulf Power Compmty's llanJmission and distribution 
system. You are authorized to proceed with the study. Bill PIJab, Manaaer of Plant 
and Materials Accountina, will be your contact person al Gulf Power to proyidc you 
the data you need for the study and answer any questions. You can rac:h him al (904) 
444-6318. 

Thank you for your prompt response to our request. We look forward to worldn& with 
you on the study. 

RRL:lj 

cc: Arlan E .. Scarbrough 
Jack L. Haskins 
Robert G. Uvingston 
William A. Push 

Sincerely, 

Gnu Meggs, Southern Company Services 

"Our business Is customer S&tlslactlon " 
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AppendixE 
The Ten Most Costly Insured Catastrophes, US 

Moadl/Year Perill lmmedLou 

August, 1992 Hurricane Andrew $15,S00,000,000 

January, 1994 Northridge, California earthquake Sl2,SOO,ooo,ooo 

September, 1989 Hurricane Hugo $4, 195,000,000 

October, 1995 Hurricane Opal $2, l 00,000,000 

March, 1993 20..State Winter Stonn SI,750,000,000 

October, 1991 Oakland, California fire Sl,700,000,000 

September, 1992 Hurricane lnild, Hawaii $1,600,000,000 

May, 1995 Wind, hail. flooding Sl,135,000,000 

- Texas & New Mexico 

October, 1989 Loma Prieta, California earthquake $960,000,000 

October/November, 1993 California brush ft.res $950,000,000 

Insurance Issues Update, February 1996 
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Comity 

Bay 

Calhoun 

Escambia 

Gadsden 

Holmes 

Jackson 

Okaloosa 

Santa Rosa 

Walton 

Washington 

TOTALS 

Table 1 

GUI.F POWER COMPANY 
HURRICANE snJDY 

T&D REPIACEMENT C.OSTS BY COlJN1Y 

TramMlllle TotalValue(Sf Dildllee 

310 46,810,000 1151 

97 14,647,000 0 

227 34,277,000 2371 

11 1,661,000 0 

72 10,872,000 37 

130 19,630,000 23 

270 40,770,000 1,113 

241 36,391 ,000 4615 

121 18,271,000 S6 

65 9,815,000 88 

1544 233,144,000 5,304 

TotalValae ($) 

111,647,000 

0 

229,987,000 

0 

3,S89,000 

2,231,000 

107,961,000 

45,105,000 

5,<'32,000 

8,536,000 

514,488,000 
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Table2 

Number of Bmdcaw (Dired RMI) Aft'erd• U.S. and IDdlvidaal 
States 1899-1992 Accordblg to Safllr.Slmpecw Hurricane Scale 

Cat.ecorY Na•._ ..... Hunk:aae 

1 2 s 4 I ~ 

U.S. (Texas to Maine) 59 34 45 15 2 155 62 

Texas (TX) 12 9 9 6 0 36 15 

North 7 3 3 4 0 17 7 

Centtal 2 2 l 1 0 6 2 

South 3 4 5 I 0 13 6 

Louisiana (LA) 8 5 8 3 1 ~ 12 

Mississippi (MS) l 1 5 0 1 8 6 

Alabama (AL) 4 1 5 0 0 10 5 

Florida (FL) 17 15 16 8 1 55 23 

Northwest 9 7 6 0 0 22 6 

Northeat 1 7 0 0 0 8 0 

Southwest 6 3 6 2 l 18 9 

Southeast 4 10 7 4 0 ~ 11 

Georgia (GA) 1 4 0 0 0 5 0 

South Carolina (sq 7 4 2 2 0 15 4 

North Carolina (NC) 11 3 9 I 0 24 9 

Virginia (VA) 2 l l 0 0 4 l 

Maryland (MD) 0 I 0 0 0 1 0 

DelAware (DE) 0 0 0 0 0 0 0 

New Jersey (NJ) I 0 0 0 0 1 0 

New York (NY) 3 1 5 0 0 9 5 

Connecticut (CO 2 3 3 0 0 8 3 

Rhode Island (RJ) 0 2 3 0 0 5 3 

Massachusetts (MA) 2 2 2 0 0 8 2 

New Hampshire (NH) l 1 0 0 0 2 0 

Maine (ME) 5 0 0 0 0 5 0 

Source: "Tropk:al C)icloncl of lh• Norlh Ad-tic Oc:ifiaol, 1111-1'9Z: Nation.al Oimadc Data c.rti.r. 
Aalurvll&.. NC. ~r. 1'93, ,,a,• JJ 
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Table 3 

GPC SERVICE TEIUIO'ORY 
HISTORIC HURRICANE E\llNTS; 1875-1-..... • y- .._.CCIII 

Unnamed 1886 -
Unnamed 1887 -
Unnamed 1889 -
Unnamed 1896 -
Unnamed 1903 -
Unnamed 1911 -
Uruwned 1915 -
Unnamed 1916 -
Unnamed 19)7 -
Unnamed 1924 -
Unnamed 1929 -
Unnamed )936 -
Unnamed 1939 -
Unnamed 1941 -
Florence 1953 -
Flos:.y )956 -
Dora 1964 -
Hilda 1964 -
Camille 1969 $ )42,000 

Agnes 1972 -
Eloise 1975 $1 ,432,000 

Frederic 1979 $2,064,000 

Elena 1985 $2,918,000 

Juan )985 $198,000 

Kate 1985 $930,000 

Erin 1995 $14,306,000 

Opal 1995 $11 ,678,000 

-

Tl ....... 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

$368,000 

--
$1,905,000 

$3,715,000 

$3,793,000 

$257,000 

SJ.207,000 

$14,306,000 

$ 11 ,678,000 

• Hurrlc;anes were fl.rat named In 1950 ialng th• phonetic alphabet. In 1953, 
women's names were used. In 1979, men's name• were ~d. Storms are 
named aflllr they reach wind 1peeds of 39 mph. 

•• Trended to Handy-Whitman Index 
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Table 4 
Maximum Historical Event (#42, 1889) 
All Counties For Service Territory 

>£.AK GUS1 Repomd Reportfd 
ATS1TE Trus. Dbt. 

LOCATION ---•lnr'ltt Vahles v ..... 
BAY SI $46.809 991 St t 1.646.991 

CALHOUN SS $14,646,999 so 
ESCAMBIA 116 $.34,276.999 $229,916,999 
GADSDEN 0 Sl.660.999 so 
HOLMES 96 SI 0.172.000 S3 519.001 
JACKSON 79 $19.630.000 $2.231.002 

OKALOOSA 116 S4Q.noooo $107.960.999 
SAITTA ROSA 120 S36.391.00t $4S, l 05.000 

WALTON lOS $11271.001 ll.432.000 
WASHINGTON 69 19.llS.001 UC'U.000 

$747,608,000 $233,l 00,000 $514 can_aoo 
lM.M~ 3Lll% &ll~ 

~ 

Projected Projected 
e 

Projected 
Tram. Dist. AanlnU 

Me.Lem t.w.t- Mn.Lem 
Sl0.l60 Sl.025.292 S1Jl36.152 
$3.398 so $3,391 

SSl9.130 $12.713.44-4 $13 372.574 
so so so 

$109615 Sl41.3U $257.931 
$69.l.30 162..003 $131.134 

$700.721 4Uftnn m $6.701,560 
S62S..464 S2.507.0l6 S3.132.S51 
SlM.214 $224.477 MOl._692 

S2.2'77 171.319 JB666 
Sl.296.000 s22·~~ S2S.IM.818 

e 
1.31~ 3.15% 1364Ma 

-Mf~-· 



-------------------
Table 5 
Maximum Stochastic Event (#1620) 
All Counties For Service Territory 
WI~ J'rOIHIDUll , OJ Non-l£XCeedllnCe 

~IAKGUS1 R~pomd R~poned 

ATSlTE Trans. Dbt. 
LOCATION lMPffi Valaes v .... 

BAY 0 $46, 809.991 Sl 11.646.991 
CAI.HOUN 0 $14.646..999 so 
ESCAMBIA 167 $34,276.999 $229,916,999 
GADSDEN 0 Sl.660.999 so 
HOLMES IS9 $ I 0. 872. ()()() $3.589.001 
JACKSON 122 s 19, 630,000 S2231.002 

OKALOOSA 180 $40. 770.000 $107.960.999 
SANTA ROSA 176 $36,391.001 $45.lM.OOO 

WALTON 161 Sll.271,001 $5.432,000 
WASHINGTON 104 S9.11S.OOI HCU()O() 

$747 ,688.000 $233,108,000 SSl4,.WO,IH 
1 ...... ...- ll.1~~ '8.11% 

~ 

..-able 3 e 
Projeded Projected Projected 

y...._ Dist. Aa•ecnte 
Mean Lou MMal.-. M-1.-. 

so Sll 671 Sll.671 
so so so 

12.733.591 $55.SI0.191 $51.313.712 
so so so 

$167.042 $167.342 Sl,134,314 
$337.317 $124.007 $461.394 
n251.a ~"°""' S29 341.912 
Sl.902..112 s1nann .. ,, Sl3,I02.SS7 
Sl.457.112 Sl,312,733 $2.769.146 

S91.9SI nn750 US1.70I -Sil ~..ca~ 5'5.247.111 $106~~ 

1.5'% 12.74% ·~ 
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