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IN RE: Petition of Florida Power ) 
& Light Company to Increase I 
the Annual Storm Fund Accrual I 

00 I CST NO·.==:-::=::-::-=---:--::-:= 
Fl~EO: SEPTEHBBR 23, 1997 

---------------------------1 

F .lorida Power ' Light Ccapu1y ( o PPL o l , pursuant to Sect i on 

366.05111, Florida Statutea, and Rule• 25-22.036(4) and 25-6.0143, 

Florida AdDdnietrative Code, hereby petitions the Commission for 

authorization to increase the annual storm fund accrual cOl!I'Mncing 

Jan\~rY 1, 1997 to $35 million . 

Any documents required to be served in this docket should be 

furnished to: 

William G. Welker III 
Florida Power & Light Co. 
9250 West Flagler Street 
Miami , I'L 33174 

Matthew H. Childs, P.A. 
Steel Hector ' Davie LLP 
. t5 South Monroe Street 
Su.te 601 
Tall ahassee, FL 32301 

FPL is a public utility subject t •> the jurisdiction of the 

Florida Public Service Commieeion pursunnt to Chapter 366, Florida 

Statutes. PPL's general offices are lo~ ated at 9250 West Flagler 

St reet, Miami, Florida 33174. 

In support of the petition, PPL states: 

1 . currently. PPL is authoriaecl en annual stonn fund acc,.ual 
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of $20.3 lllillion funded on a net-of-tax ba•ia. This annual accrual 

was .auth.orized by Order No. PSC-95-1588-POP-I?I dated December 27, 

1995. The ato%11' dulage study which was the basis for establishing 

$20.3 million as the estimated long term average onnuol c1omage 

level to f'PL' s Tran,ami .. ion and Diet ributior, (T&D) system from 

hurricanee was approved by Order No. PSC-95-02 • -FOP-EI which wos 

entered in Docket No. 930405-21 on February 27, 1995. 

2. The $20.3 million annual average expected cSamege to P .PL • a 

T&D syst• addressed in that docket was expressed in 1992 dollars 

and thus does not reflect coat increases due to inflation since 

1992 or due to concentration• of Tt.D facilities to accOII'IIIOdate 

customer growth since 1992. 

3 . On June 30, 1997 the balance in the storm and property 

insurance reserve was q236,9 million, gross of tax. As was shown 

in Docket No. 930405-BI, damage and restoration coats to PPL's T&D 

system resulting from Hurricane Andrew ~os estimated to be in 

excess of $270 million. If the actual damage to PPL'a T&D system 

from Hurricane Andrew were escalated through July 1997 to ret lect 

inflation and system orowth since 19.~. then the repair cost would 

be approximately $350 million. 

4 . PPL has continued to evaluate the availability and 

conditions for insurance tor hurricane dtmege to T&D facilities 

since 1993. The availabi lity of such in1urance hat not improved 

and the limited trac1itional ineurance avoil11ble continuos to be too 

expensive. 

5. Since this Commission loet e•tablished $20.3 million os 
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the annuol average hurricane damage level and the annual etorm fund 

acC1"Ual, F::. hal cOII'IIIiaeioned additional studiea of hurricane 

damt~l expect~t1onl to fPL's T•D ayatom and a solvency study to 

"ddr•eae the annual funding level necessary to aesure reasonable 

fund pezformance. 

6. Recently, FPL c<llllllisoioned EIQB Intel. national, Inc. (EQE) 

to analyze FPL's TkD system to eatimltte the potential losses 

reeulting from hurricane da11111ge. EQE ill a consulting structural 

engineering firm with comprehensive expertise in naturol hazerds 

risk analysis world- wide. The resulting study b¥ EQE ia attached 

hereto as Attachment l and the included Bxecutive SWI'IMry o f that 

Stucty provides an overvi- of the atudy tec.hniques and conclusions. 

The EIQE Study has eq,loyed modeling techniques that are much more 

sophisticated end intensive than that previously us111d by F'PL. This 

added modeling capability was a significant factor in producing a 

revised expected annuel hurricane damage figure. The expected 

annual TkD hurricane damage figure developed from this study is 

S42. 3 million. 

7. EQE elso prepared a Storm Rea~rve SOlvency Analysis to 

evaluate perfor~~~~~nce of the r eserve under va~ious funding and loss 

scenarios. This report is attached as Attach:nent 2. AI explained 

i n the Bxecutive Suamary to that Analy~i 1, three perfo rmance 

measures -re looltod a t: solvency of the Sto."'l! Reserve, stebility 

o f the Storm Reserve and overall cost to the c uetomer. The Stud:: 

con~luded that, of the scenarios tested. a $40 million ennual 

a ccrual provided the better balance in meeting the three criteria 
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o! solvency, stability and cost. 

8. Fl'L believes that the methodology and resulting 

evaluation of potential damage lo11a1 to ita Tt.D ayetem from 

hurricane• in the !08 Loss Estimation Study ia much more 

sophisticated evaluation technique t han FPL's 1993 Study. ~lthouoh 

FPL recognizee tho increased aophiaticatio of the EO! Study, end 

that funding at tho BQB determi ned laval ;,f $42. 3 mi .llion is a 

reasonable 4pproech to protect against future storm acenarios at 

thia ti111e, FPL faell that funding at that level may be WUleceseacy 

due to PPL'a continued eearch for insurance coverage and the fact 

that PPL may petition o;he CCIIII!Iiaaion for additional funding in the 

event of c~tastrophic loes, from either one or a series of otormn. 

PPL does tool that a funding laval sufficient to protect aoainat 

another "Andrew type • event is appropriate. ~s a result, PPL is 

requesting authorization to increase the annual accrual to $35 

million par year commencing Januocy 1, 1997. The accrual of $~5 

million per year should permit the reserve to approach the level of 

an Andrew ei:e lose in eeveral yeara given reasonable fund earnings 

and ~eet atorm d4mago loeees in the period. PPL will continuo to 

evaluate the hurricane T'"D dall.,ge exposure question so that 

posaiblo funding adjustments may be pursued in the future. FPL 

aaka that tho Commdaaion continue to . ocogni:e. as it did in Order 

PSC-95-1588-POP-BI, that FPL moy r.otition the Conm.isaion for 

~rgency relief if PPL ~eriencoa t catastrophic loss. 

!mBRBPORB, FPL reepectfully requeet11 authorization to increase 



. . . 

. 
the annual storm fund accrual to $35 million effective January 1, 

1997. 

DAT&D t~@ 23rd day of September. 1997. 

Respectfully submitted, 

STBEL HECTOR & DAVIS LLP 
Suite 601 
215 South Monroe Street 
Tallahaeeee, FL 32301 
Attorneys for Florida Power 

& Light CO!Ji)any 

By~~ 
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EXECunVE SUMMARY 

EOE analyzed the Florida Power and Ught Company (FPL) transmlulon and-dlatrlbutlon 

(T&O) system to astlmall the potentlalloaes raauhing from hurricane damlge. The 

analy1ia consl\ted of determining damage estimates using both a scenario approech. 

which modeled specific atonn characterlatlce. and e probablllttlo approach, which 

c:apCured the full range of potential storm dwaclerlatlca and oorrespondlng ellecta Tht 

sconarlo analysis produces expected or moat likely damao amounts resulting from tho 

defined atonnt, wtllle the J)IObabUistlc analylls Identifies th. probability of expected 

damage at or below spec:iflc lewis, with damage In d c:uu defined u the c:o&t 

aaaoclated with repair ancllor replacement of T&D aeaeta necosaary to r111oro 11rvlcll. 

Results of the modeling were benohmarkld to actual lou data oxporlonoed by FPl. In 

hurricanes Ardfrw. Erin, and Goldon. All analyMa were pttformed using tho 

proprietary computer program, USWIND"'. This program waa dovoloped aa a tool to 

allllt our lalge CIOiporlta and Insurance dlenllln av&luetlng and managing hurriclne 

risk. 

The total replacement value of FPl.'a T&D assets Is ostlmatld to be $8.23 billion. 

Tranemluion ...... aCCOIMll for $UI1 (20'lr.) bHiiOn of this total, and chttltxltJon UHII 

account for tho remaining $8.112 billion (80% oltho total uaat value). Tho mothodOiogy 

uaad to astimato expected aMU&I damage to !hell T&D useta oonslatedl of aubjectfng 

FPl.'ai)'Siem to the USWINON probablllltlc atorm Ml Tht USWINON pro:>abllltrJc 

analytls Is baaed on a storm aet that a~unte for approximately 170,000 !llmulatod 

hurricanes In Florlda. Each atorm In this :.at hu an associated retum porlod. Tho atorm 

retum ptrlod Is developed u a function of landfall location, Intensity. and etorm tilde 

based on hlatorioallnformatlon. 

Bued on analyMe using the USWINON probabilistlt storm MI. the mean •EJCpectld 

Annual Damage· to FPl. T&O UHta waa oak:ulatld tl be $42.3 milliOn. Thlt 

represents tho amount of funding required, on on ani'I'..IBI baala and aooumulatod ovor a 

long porlod, 10 repair hutltc:ane damage to T&D UM\t. 

In addition to the abovo enalylla, two damape exaooda we tabloa, per occurrence and 

annual aggregate, we,. d41rtv.d conalderlng all hurrical'l'el from tevoll 1 tllrough 5, 

-·- Ul 
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meaaured on the SaffiriSimplon Intensity (SSI) aealo. LOIS exceedance lablea provide 

the probability tllatloaea wll noc exceed a cer1aln apedfled amount In any one-year 

period. Fet lhla atudy,loiHxceedance Vlluet were de\leloped !Of ptObabll.ltlet ranging 

lrOfn 50'11. to 99.9%. The "per oceurrence•labto lhowl tho probability thattheloaaes IOf 

any single storm In a given year will not exceed a spoc:llled amount. Tho ·annual 

aggrogate"tsble lhowa the probability thatlosaos !Of one Of mora storms over a year's 

time will not exceed a fpOC!fled amQUnl The results of the annual tl :)llrogato enatyafs 

ahow that a damage level with a 98% probability of nonexceedance rithln a single year 

(approximately a 60-year retum period) Is $559 minion. The results ,I the per· 

occurrence analylis lhoW that there Ia a 98% probabltity of nonexceodanco of $540 

million IOf a single event. 

Three other analyMs and rtpO(I.B are provided. They Include the flkellhood of exceeding 

Hveral apecllled lose 1hraaholds within perlode oft, 10. 25, 50, 100. 250, and 500 yeara 

(aoe Ta.blo 1); the annual atsliatlcal probability ola CIIOQOIY 1, 2, 3, 4, Of 5 hunlcane 

maldng landlaU In FPL'a WDBtem, aoutheutom, and northeastern service territories (aoo 

Table 2); and the probability of mora than ono storm maklng Landlallln FPL'a aervloo 

territory during 1·, 3-. 5- and 10-year periods. 

FPL has a subslantlal hurrtcene damage expoauro baaed on these analyl01. The 

roaulta oltheae analyses provide lnputiOf FPL docialons on epproprlate lovell of annuel 

lundlng for hurrtcane re110ratlon. The expected annual damage llgute of $42.3 minion 

dertvod in this study would typlully be uled aa a balis !Of determining Insurance 

premiums, and 11 eomatlmes referred to aa the •pure premium: 

lv 
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Table1 

PROBABIUTY OF I!Xct!I!DING AN ANNUAL DAMAGE THRESHOLD 

QrouLou '!1. of Total TaD 

l'IIIU~ ~-~ 
,.. Horizon 

(JthOUUncH) Value 1 YM' ('!1.) 10 ~..,.. ('!1.) 100 YKI'8 ('!1.) 

24&,nll 3% 4.21 3 .93 98.84 

811S,II47 7.5% 1.&0 18.511 83.70 

1,233.8113 15% 0.30 3.00 20.25 

Table2 

ANNUAL PROBABIUTY OF LANDFAWNG STORMS 

Region SSI 1 8812 SSI3 881 4 SSIS 

We1tem (Manatee lhtOUQh Collie I) 3.3'!1. 2.0'lf. 2.1'!1. 0.4% negtlglblo 

SOulhoulom (Dade/Broward/Palm 
Budl) 

4.8% 5.3% 6.3% 2.4'!1. 0.4% 

Nollhaelltm ~and nonh) 2.8'!1. 2-B 1.6'!1. 05% 0.2'11. 

Table3 

PROBABIUTY OF LANDFA1.UNG STORMS 

Probability of morell'lm' one hurricane 
nme wflodo-N making landfall In FPL'a •wvlce tlntto!y 

within the epeclflecl tiM window 

1ynr 7% 

3YMr11 24% 

e,_. 42% 

10 )'8&1'1 84'!1. 

200311~ v 
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1. INTRODUCllON 

EOE lntematlooal. Inc:. (EOE) Ia p~ued 10 preeent these resulll of a computtrlztd 

portfolio hunlc:ane lou aaaeument of Tho Florida Pawer and Ught Company 

lransminlon and dis1J1butlon I SHII. 

EQE performed a hurricane lou &IMAmonl ualng the roprlollry computer program, 

USWINO'Ill. This program waa dtvelopaclaa a rapid u .atmant tool and 11 ulld to 

aaallt corporate and lnluranct cllenllln evaluating end managing hurricane rlak. 

Vulnlrability fundions, 10 repruenl FPL'e o~ure olttansmll.tllon and distribution 

(T&O) a8NII, were also devlloptd. 

1.1 SCOPE OF WORK 

The analylel pniSinled In thlt report are lholo 11 ouUlnod In EOE'1 propoaal dated 

AprU 29, 11197, and lncludt the following IItke: 

Talk 1. 

Tuk2. 

Task 3. 

Data Collection. MeeUng1 with FPL eta If to collect data roqulrod 1o 

perform the Hurricane Loll Eatlmallon 1tudy will bo hold. Oat.a 

requlremanll will Include ldentlfleatlon of ttansmlulon and dletrlbutlon 

(T&O) •-t characterfllk:l eucllas design and construction 1tandard1, 

loss atatlstlc:a from Hurricane Andrew. and uset dlaltlbutlonl wilhln FPL 

lltvlce territory. .. . 
Dewtoprnant of Vulnan~biUty r •utctlona. Vulnerebillty lunetlonelor 

wood, OOflCfetl, and SIMI IIIUCIUrH ..,!II bo developed basad upon 

available FPL datlgn allndards, 11ruc1ure i'lrformanct atudln, and lola 

data from Hurrlc:anea Erin and Andrew. Vull arability funetlona will relata 

damage factors for structure and aaaot typu to ttorm wind speeds. 

Allocation of Aaaata. Due to the large llze.' of soma or the zip codal In 

Florida, the zJp coda Inventoried data proYidlo by FPL will blenoeated to 

area grfde of the unlfonn alza of .025 degrlll In latitude and longitude 

(aPPfOldmllaly 1. 7 mliM by 1.7 mllaa). This wiiii'OIIJII In approximately 

10,000 loc:atlons analyzed. The valuH ol cfiSblbullon and ttanamlllion 

1·1 
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Tuk4. 

TukS. 

Taak6. 

Task 7. 

Task 8. 

Task 11. 

facilities have been ptOYidtd to EOE In two loonata, and lhiM will bt 

trMied In dtlerent manners. 

Maximum Potential Lou for 500-, 25()., 100. and 50-Yaar Storms. 

Tha USWIND'"" landlaiiiGriea atoona COIT8$JIOOding to theaa return 

pec1odl wll be run on thla portfolio of aaaets. Tho stonn lntenaiiHia 

correspond to the lnlanalty of a storm landlaUin anywhere In a 50-milo 

ltretch of coast contorod altho landfall point w • lin tho apedOed return 

period. EOE wUianeJyzo landfall locallone at HJ.Inllo Intervals along tho 

cout. 

LoN Exc:eecDnce Curvet. TWo lou axceedanoe curvu, per 

occurrence and annualaggregall, will bt provided contldorlng aU 

huntcanee from Safflr·Simplon Intensity (SSI) 1 lhtough 5 . The loll 

e~ curvet generaled by USWIND'"" will provide loalovela 

corresponding to twenty (20) exceedance levels between 50% and 

99.99%. Additionally, the moan amuallou wiU be provided. 

Loaa Thre:shold Repon. Tho likelihood of excoodlng aovoral apoclllod 

lolllhrnholdt within perloda ol1, 10, 25, 50, 100,250. and 500 yoara 

wiU bo calculalod ullng USWINOn.. 

Statlatlcal Probability of L.andfalllng Hurrlcanoa by SSIL.aval and 

FPL Service Tanftoty. The mllstlcal probabWty ola <:ategory 1, 2, 3, 

4, Of 5 hurricane making landfall '., either ol FPL'a nortllem, central, or . 

aouthem aarvlce tamtortM wiJ bt do ... loped. Delinltlone ol ;.agraphic 

bounds lor this analyN will be dovolope<..' with FPL atall. 

Probability of mont than OM Storm MaiJng Landfall In FPL'a 

S.rvlca Territory During 1·, 3-, 5- and 1' 1-Year Parloda. Tho 

probablllty of moro than one atorm maklng landfall In FPL's aorvlco 

tenftory during 1·, 3-, 5- and 1D-year perfoc' will be calculalod 

Final Rep0f1and Pntaanta1lon of Reaulta. The reiYIII of the foregoing 

Tub wil be preaanled In a ~lien repon, whk:h wll document the ec:ope 

of wM. ana1yt1a methode, end eummary of reaulta. 

200MI.GCIZiai I RZ.D0C 1·2 
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2. DESCRIPTION OF ASSETS 

The~ and dlslribu1lon (T&O) uaell 101 Flotlda Power & Ught (FPL) were 

analyzed fGr cata.atrophlc hunic:ane tlsk. All valuN and location Information were 

j)(OIIIded 10 EOE by FPL pe110nnel (aee Appendix A). The total replacement value of 

aaeots It 18.23 biUion. Tranamllslon aaaollacc:ounted I r $1 .61 (20%) bUllon of this 

total, and distribution assets acoountedi01 the remalnlll{ .;&.62 blnlon (60% of tho total 

aasot value). 

2.1 SUMMARY 

FPL'I aervlce tonftOI}' enoompaseet a large POftlon ol the state, but the val llft art not 

dla111buted evenly. Table 2·11howa the valllft by county Within Florida 101 the count111 

that make u,p 90% of the to1a1 T&O valuoe, ehowlng that e concentration C.: value• Ia In 

the IOUihem tlp of F1orldl. Appendix A contalne the listing of all countlee. 

The a~~&ot cfata received by EOE wa• different f01 each aaaot type, tranamlaalon, and 

dlatributlon. 

2.2 TRANSMISSION ASSETS 

Flotlda Power & Light provided normal replacement value Information lor tranemlaalon 

aaaota distinguished at aboveground ($1 '483 b&Jion) and underground ($201 miUion), 

which totaled $1.68 bllon. Normal rt911oement value Is the cost of replacing tho a .... ta 
• 0 • 

under normal non-catastrophe conditions. The :"Cation Information for tboveground 

tranamlaalon towert wes ,_lvlld In electronic; form. 

Underground trenamlsalon linea wert PfO\IIdecl on a co, tnty baals. These value• were 

allocated to' zip codeew!thln 20 miles of the ocean (o.p. , the 76 mllot of underground 

tranamlnlon linea for Dada county wert allocated to a ' the coastal z.lp codoa of Dade 

county). Unde~ground trentmlulon facftltlea represent '' very aman pottlon of tho FPL 

T&D aasetll!, and the net olfect of this de.aggregetlon Ia t q>ectlld to be 1tn.eM. 

Aboveg.round u.namlaalon tower locetlona (latitude, longitude COOf'dlnat•) and Mlec:ted 

attrlbul• (framing and vollage oodel, along wolt\ number of cfrcuils) were provided by 

-·~ooc 2·1 
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FPL. and were used In 1M r1sk analysis. A map of the transmission locatlool uaod In 

thll analylia Ia lhown In Figure 2·1. A dltcusalon of how the transmission attributes 

we,. used In the vulnerobillty analyllt It Included In Chapter 4 . T rensmlaslon values 

wore provided 10 EOE aggregated to the zJp code, and lh8S8 valuea were dlatrlxrted 

evenly to the locations wilhln a pertlcular zlp code. 

2.3 DISTRIBUTION ASSETS 

FPL dlltribu1lon lnlonnetlon waa provlded u values aggtegeted to tho z.lp codo level. 

Values wens broken down u overhead ($3.48 billion) and underground ($3.22 billion), 

f« a total value of $6.7 biUion. 

Both overhead and underground dls11brtlon facilities were analyzed at a much finer 

raolutlon than the zip-code lwei. Becaute wlndspaa ds c:an vary greatly within a given 

zip code, It wu decided to analyze dlsttlbutlon facilities at a "gtlcl" level, and have the zip 

code values allocated to specific grldl within tht zlp code. The grids used In thla 

analysis ware 1140th of a degree grid points. Tho alze of these grids Ia approximately 

1. 7 miles 111! a north·south direction and 1.6 mllealn an out•west direction. 

Figure 2·2 ehowa tho overhead dlatrlbutlon pottfollo that wu analyzed lor !lhla project. 

Thlt map ltlowslhe c:oncentratlon of FPL'a dlttrlbUtlon as..ettln the SUite of AOI1da 

and the high concentration wtlhln a law metropolitan anaa.s In the eouthom tip of Florida. 

Figura 2-3 ahowla elmllar map fOf underground distribution asaett. Thlt map vary 

closely p8181lelt the 011arhaad cllattfbution values • 

The aC1ual ~tiona cl all dlatttbutlon tllnafOfmara let ~PL wu prolllclad to EOE. bill 

unfortunately lime did not permit the uuga of thlt location .nfonnetlon. lt la upacted 

that this Improved location Information would pannil better at 1\SIUvlty lludi" fOI' apeclllc 

locatlona and ltOfm types, but tho ei18C1 on tho portfolio rosu ts Ia ballovad to bo amoll. 
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Table 2·1 

TAD VALUES BY COUNTY, LARGEST COUNTlES• 

County Vllut (llflnlona) 

Dade $1,752.4 

Broward $1,407.5 . 
Palm Beach $1,148.6 

8rwatd s 506.3 I 
Saruota s 383.8 

VoiUIIa • 321.2 

lUll Luolt • 302.1 

Lee s 269.e 

Ma/11n $ 238.7 

Manatee s 226.7 

~r ' 211.5 

Chat1orte s 198.9 

Indian River $ 138.6 

Flaglor s 133.0 

SPltJohns s 122.3 

Putnam $ 114.9 

21 Other CountJ" $ 747.6 

Sum 18,225.8 

0 

200)11 02IQQRl.DOC 2-3 
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3. HURRICANE HAZARD 

3.1 BACKGROUND 

The hfstorlall record fof huntcanea on the Gulf and Atlantic couta ol the Unlled Statu 

consists ol approximately 100 yeara •or which roaeonably accurate lnlorma tlon Ia 

available. Written descriptions of earlier aton'ns are available, but II beeomet 

Increasingly dlHicult to estimate actual atonn lntansltlu and track locations lr s reliable 

manner COI\S!Itent with the tater data. For thll raaaon. aJ hypolhotlcal aiOnT used In 

this analyU, as well as tNir corrupondlng lroquancles, have bHn beNd only on 

hurricanes that have OOCUJred elnce 1800. The analysla did not Include tro,plcal (aub· 

hurricane) or winter atorma. For example, atormt elmUar to tho Maroh 13, 1993, winter 

storm caullng $14.5 million damage have not boon Included In thlt analylla. 

While It Is sometlmea of Interest to estimate the louu that would occur to a portfolio 

given an ox.act repeat ol a particular hurrlc:ane, the hlatoncal record 18 simply too apai'IB 

to oatlmato long-term statlstlcalloeaaa such as lou exceedances or annualized loaaat. 

For such calculations, It lalhertfore necasNry to generate a aeries of hypothetical 

storms, eeaontlalty "fil1lng In" the gapt In the hlttortcal data. Tho USWINOno 

probabilistic storm database (cleec:ribed In Sec:tJon 3.3) Is the aeries ol hypothetlcal 

storms used as a basis for aJ1 analyaea In thle pi'Ojtct. 

Before dlacuaelng tho probablnatlo atorm databaae, It Is WOflhwhUo to oxplaln the SSI 

(Scllfir·Sirrrpson Intensity) ecalalor describing hurricane. The Salflr-slmps.on hunlcano 

damago·potonUal scala c!UIIflae hurrleanoelnto five cat~. from 1 (the waakast 

storma claulfiod as hurrlc:anee) to 5 (the moet 11vere hunlca.·o• obaerved). The 

categories, or lntellllly levels, can be defined In tarme of central 1o -...ura, maximum 

winds, or Slorm·aurga height, IInce a rough correspond once exists amon111 those t11roo 

characterlatlca of hurrlcanaa. For each Intensity level, the typical e, tont of damage Ia 

described. Table 3-1 IUIIIIIIIUtzBS the Salflr-slmpaon lnlOntlly ICIJO, 

P~l OIZ'OOrl 0oc 
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3.4 PROBABIU8nC STORMS 

As diSCI utd In Seclion 3.1 aboYe, the analyses petformtd for thd project utillze 

hypothelleal Rom\s defined In the USW1NO"" probabllltlc IIOml dalabaH. Thlt 

databiH wu dlwlopad by ~g the COUIIIne Into 1 ().mile HgmOnta end II'IOdellng 

more than 1,600 hypothetlcalatof!N for each 11gment. The net ruull Ia a atocnaatie 

atorm or probablllallc detabaH of more than 500,000 atotms. Thin database provldea a 

very good representatlon ol all hunicanu that can affect the eaato 1 United Statoe, 

along both the Gulf end the Adantlo couta. Each hurricane In lhe Jl4baH Me been 

defined by aeeodltlng a ~ntral preeeure with e unique atorm track. In eddillon, each 

huiTicane Is aalgned an annual frequency of occurrence, which depende on the atonn 

track locaUcn end the 110rm Intensity u ~MatUred by central preeeure. 

P.-t ,OI'oO\lrt.OOC 
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S.tfll" 
SlmptiOII 
lntenalty 

(SSI) 

1 

2 

3 

4 

5 

. 

Table 3-1 

TH! 8Mf1R.SIMPSON INTEHSITY (SSI) SCALE 

(NOTE THAT WIND8P!!DS GIVEN ARE 1-MINtm! SUSTAINED) 

Mulmum 8tonn-
Centnll Suatalned Surge 
PreNU~W Wlnde tt.lght 

(mb) (mph) (It) Damage 

~- 7'-85 4-5 Darnllgt ITIIInly to '-.lhlubtlefy. and 
uflll'dlonld mobile homee 

1165-m 86-110 N Some lrMS blown down: ,. den-.ge to •JIIIOMd 
mobile hornet: - cSatneo- to roolt ol butldlngt 

845-9G4 111·130 8-12 Fo11a91 ren'IIMid rrom ~~Me: leJge ltHt blown 
down; mobile homee dftii'Oyed; totnl III\ICIUral 

damage to email~ 

02~ 131-1S5 13·18 A11lgne blown down; elllenahle ~ 10 roola. 
Mlldowl. and doorl: 0011 .... dettruetlon ol 
mobile hotnM; lloodlng Inland u lar u 8 ml.: 
ITII)or damage 10 lower l1ool1l ol ewcturee near 
thore 

<020 > 156 > 18 s.-. dtll-oe 10 Mlldowl and doorl; extena!Ye 
cknwge 10 roolt ol hornet and Industrial buildings; 
email buildings ov.ttvrned and tlown awq. mejot 
dtmeOe 10 lower l1ool1l ol al I INCtur" .... lhAn I 5 
It .;. - ... level wllhin 600m oiiiUte . 
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4. PORTFOUO LOSS ESTIMATION: METHODOLOGY 

This section pr-.nta an overview of the methodology used to e811mato hurrlcano 

damage to FPL'a T&D aaaets. 

4.1 ESTWATINO PORTFOUO LOSS FROM WIND DAMAOE 

4.1.1 General Metbodo!oqy 

Tho basic components of hurricane risk anatyals Include: 

• ldontfficatlon of assets at riak 

• Dotermlnatlon ol hurricane hazard 

• Determination of ll$88t vutnera.bltitlea 

• AnaJyale of ueet damage 

4.1.2 ldeotlf!ca!!oo o! Asgts ot Risk 

The first stop Ia Identifying wtlat Is at !Ilk. For the FPL portfolio, tho aasete at risk 

Include aboveground and underground diatributlon and tranamfsslon facilltlea, lnclulfmg 

cables, polu, and transformara. The typical lnlormatlon develo;" ad Include&: the location 

ol the aasots, values at risk. suet type (e.g .. Ia tho esaet undorgrouod or eo rial; era tho . .. . 
structure's materlall wood, ooncrete, steel. et.c.). 

4. 1.3 Dotecmlnatfon of Hurricane Hoyrd 

While the formation of damaging hurricanes c:an be vlewoc:f u ·andom, the physical 

attributes of hurrlcanea are quite etroctutoc:l. Seen from above, 1ho atorm appears as a 

fairly organlzoc:f aplral of clouds. The canter of a hurricane, or •O'te,• follows a path. or 

•tract<. • The shape of most hurricane tracka ln the northom h11n lsphoro ahare aorne 

common trallll. Hurricane• ara born In the tropblet IN, and to.ldto move atoadlly 

toward higher latltudoa wN!e alto moving In a westerty dlrectlon. \e a general rule, the 

higher tho le.Utuda, tho larger the probability that the hurricane track wUI begin to ttavol 

4·1 
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dockwise. turning toward the eul The llduel tnee:Mnisms that steer treckJ are quite 

complex, with the above de•oiptloo'l aetvlng onty u a general rule. A pldoriaJ 

represantatlon of humcane vtta.l atedttlca lllhown below. 

.... 100'8 km 

r~15 m 

, .. 
Strong wind, 
low presa~re 

..., 

• 1-3 week life • TraVfll ~ 10-50 kmlhr 

• Generated by low pressure at • Lata summer 
5 - 20 degree• l11itvde 

Hun1cane Vltll Statistics 

The eye Is also the point of lowest batometr1c preuura. The barometric: presaute 

Increases as lila dlatanoa .way trom the eye tnct.uet. Further, a neg1tlw correlltlon 

exists between beromelrle pressure and wind apeed. Therefore •• a general rule, lila 

l aMer a site Ia located trom the eye, the lowW the l'll8ldmum obHf. -.d wlnd1 Stonn 

Intensity Is measured uslng the SatfirlSlmpiOn 0111\808 Potential Seal• or SSt 

(Salfor/Simpaoo lntenalty, '"Table ~1 lor definition) 

USWlNO,. sollware determines the hun'ialne hautd according to the I Jllo¥ring 

prooess: 

1. Geocode the propertla at rllk (I.e., detannlne their latltud• Wollgltude). 

2. Determine dlatanoa to coaat baaed on geoc:oding. 
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3. 

4. 

F01 the epedtlo locdon'a regiOn. dtttlmlne paramtttre f01 a glvln 

probablllatlc event. Parameter~ of Interest lnc:ludl central blromelllc 

pressure, radlut of maximum wlnda. ltanllltlonal vetoeffy, end frequency 

of~. 

The mean guetipHd at the alta of lntar11tlt ~tarmlned by conlklorlng 

both attenuation Inland from the coast and attenuation trom the conter ot 

the hurricane ltack. 

4 .1.4 pqvelopmtnlof Yulnt!Jb!lltv FunctJoot 

EOE oonducted limited lnt&Mewl wl1tl FPL Olttributlon and Trantmittlon ttaff In Mly 

1997 10 obtain information on tyatem UMta and put .y5tem humeane demage. Aerial 

tranemlaalon and dltrlbutlon nne. and atruclutll havt tulfarld damage In put wind 

storma. Damage pattema tend 10 be matt MY8reln ooutal areas due to a combination 

ot wind and storm aurve. Damage 10 Inland lifellnel l4nds lO be less levtrl with grNtor 

conlrlbutlonlto damage from wind-borne debrie. The typea of wind-borne debrlt can 

Include troe and tree Umba, and roofing matorlalt at woU u tiiUcluro dobrla at higher 

wind apoode. Underground dlatrib\.ltlon llnot have allo been 8Ub)ee1 to llorm·turge 

de mage, which rotults In lalt-wator Intrusion 10 cables. 

FPL aerial transmlalon and dlatrlbutlon ttrvc1\lrll ere doslgr'Xl 10 IUitaln dotlgn-level 

hurricane winds. These design altorta aptC!Iy detlgn wind spa ads tor both 

tranamlsalon and dittl1butlon atructurea. Ootlgr criterta for trtnltnllllon ttrue1Urot ere 

mlcrozoned, or eegmented. Into geogrephlc areas that correspond 10 the expocled wind ·• 

hazard for the area. The segrnontatlon contldert v.:'ld tpeeds u ehown in Agure 4·1 

from ANSI A58.1 by county and pr~a tho approp~o~~te design alttrta for tho county. 

In Dade and Broward c:ountlet, for example, tranamiulon •truc:tur11 are doalgnod for 

11 O·mph austalned wind epoeda. Thlt Ia contreeted with N aaeau and Duval c:ounUot 

whoro design wind speeds areiiO mph. OlttrlbuUon poletl\llve been tal<on at having a 

110·mph dollgn wind epeed throughout tho FPL servl<;e ttrrltory. Failure of 

undoterlorated transmlaalon and dltll1butlon atructuret r8lui1Jng lrom wind loading• 

beloW their design wind IPIIIM Ia unlbly. Damage to OOf dudort, lntulaiOrt and other 

eystem components has ttlll been obtarved due 10 wind-borne debris. 

1 
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FPL piO'Aded wind speed Yet1U1 damage data from Humcane Andrew 10 dlltribvllon 

polea and ltansforrnet'l. TheM data were utillled u lhe basis for aerial dialributlon 

vulnerablllty functions. Ave wlnerablllty functloua fOf lranlmlsaJon atructur11 ~re 

developed. TheM Included ~rabiJjtJe• fOf wood lingle poiH, wood H lramH, 

ooncrete alngle polll, Q)I"IC(ete H frames, and ateel transm.lulon all\.leturea. Th11so 

wlnerabllltlel were developed ullng FPL·provk:lod data on Hurricane Androw damago, 

FPL design Olandardl, and engineering Judgruento of the relative performance of tho 

structures and malarial types. Vulnerability functions for transmfea" 1 alructurea wore 

&ealed to correspond to design wind apeeds In each county locatiol 11 lhown In Flguro 

4·1 . 

UndergtOCJnCI dialrlbu1lon vuklerabllity functlonl wore developed baled on FPL-auppllod 

data from Hurricane Artdrew. The data ptOYided Includes a map allowing tho FPL 

seiYk:e areas affect*' by lhe atorm aurge and undorground tranaforrnera within tho 

atorrn-aurge area and aummary atatue lodgera fOf repalra performed to underground 

cablea end tranaforrnera. Andrew etorm-aurge data showed an Inundation area of 

approximately one to two mllae Inland In the 140.150 mph wind fields. A wlnerabllrty 

rolatlonehlp waa developed that conlldored both wind speed end distance to tho coast. 

Tho wlnerablllty relatiol1tlllp a11lgns hlgheat aurge-retalod damage altho coaat and 

1apldly diminishes with distanee Inland. Vulnerability tunctionlfor underground 

transmlalon were devaloped using a similar formulation. Interviews with FPL 

Transmission DMslon Stall lndlcatea that unckirground trensmlaslon cablea have 

significantly different cons1IUctlon allributes and thore!Ofe are Inferred to have 

aubslanllally lower eurge wlnerabiUty. 'JheN )oiSights !lave been renoctod In the values 

aaalgnod 10 the tranamlulon function. 

4.1.5 Anatvsla of Ayot Damage 

EOE developed Ill own hurrlcano modol, ullng tho Nallont l Oceanic 4nd Atmospheric 

Admlnlltratlon (NOAA) modelaa tho baae, 10 determine lnJivldual rlak wind opood•. 

The NOAA model wee dealgned to model only for a few e ~eelfic typea of atormt. While 

tho eyo of the hurricane followe the llltcled traCk, thO EO,: model Ulll up 10 a dozen 

dllferont etorrn paramt'tertiO o1Umate wind ~pelda at all (htances away from the eye. 

P:\:100311.fiZ'OtAfi.Doc 
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The anal wlnoerabltity dati oonllat of a databaaa of damage algortthma for tYfll)' 

traniiTIInlon Uld dlatr1butlon 11111 type as deactll>td abo'.... Damage Ia baaed on the 

estimated wind apetd at the property location. 

For uch location In the pottfolo, the wind lpetd 11 Cllcull1ed erod baled on the type of 

asset, and the degree of damage ~ estimated. Tht rtlult for each property Ia an 

estimate of the mNn damage and aaaoclated uncertainty. Totll r -.rtfOiio damage. or 

normal ~ (meen) damage, Ia the sum of the lndMdual pror rty'a datNige. 

Uncertainty of indMdual ~··damage II calculated to detarm!ne the totll portfolio 

damage UllCeltalnty. taking Into account c:otre1a11on between propertlea Knowledoe of 

the totll portfolio d4lrMge urartalnty petmltleltlmatlon of to00 portfolio damage with 

varying probablllty leve~. Tht hurricane portfolio rtlk enalyala Ia Idealized In the 

foUow!ng ftgute: 

4-5 
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1 .1.8 Wind Soeed catcu!a!lon 

Til 
USWINO calculates hurrleano wind speeds ualng a model baaed on equations 

developed In NOAA Report NWS 23 (Schwerdt et al. 1979) and climatological data 

presentad In NOAA A~ NWS 38 (Ho et al. 1987). Each lr,dlvldual hurricane 

scenario Is defined by a storm track (i.e., the storm center's path) end several 

meteorological parametera, Including. 

• Po • the central prealiUre ol the storm: The cenb I pressure Is the best 

Indicator of stonn lnten&fty (see Table 3-1}-lhe lower the pressure, the 

more severe the storm. 

• A, the radius to maximum winds: Thls parameter essentially dotermlnes 

the storm's width. 

• T,lhe tmnslatlonalspeed of the storm: .The tranalatlona.lapoed acta to 

Increase wind speeds on tho right hall of the storm and decrease wind 

speeds on the left hall. 

• 11. the fllllng rate parameter: The flllfng rate describes how quickly tho 

storm weakens as It travels Inland. 

These parameters are usad to calculata the maxlmum·austalnod wind speed for the 

hurricane given a apacllled location of the storm center (equivalently, given a apeclfled 

time). Several additional fae1ora must be considered to caloolate the peak gust wind 

speed at each aile: 

• Pll!anet from the alta to lflo storm trac:·· If tho alle Is wlthln the radius to 

maximum winds (A), It will be aff8C1ed by 1 ~Jo hlghnt wlnda In the atorm: 

If the site Ia outalde this radius, the wind ap ted Ia reduced accordingly. 

• Tha tide of the II!O!m on wt!lc:h the &Uu Ia: At mentioned In tho 

dltc:usslor\ of the trantlatlonal speed (T) aL ove, altes on the r1ght hall of 

the storm wlllexperlenoe higher wind spoeot than thoso on the loll hall. 

• Loqa! teUJ!IO features: Tha rougher the terrain, the greater the frfcllonal 

recluc.11on lo the wind speeds. Examples of rough terrain are dense urban 
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areaa and forest.: examples of terrain with very rtute frlc1lonaJ lnftuenee 

are beaches, marthu (e.g., the Everglades), and grazing land. 

• p!Jtance frpm t!)f alto to !he coal!: This diatenee determines the degree 

to Vihfclllocalterraln faaturaa can reduce lh8 wind speeds fro. ;'I tho 

t~t.Mntlally frletlonleu values they have over the ocean. 

• Gust factor. This Ia lh8 faelor UHd to convol l IUitalnod wind apallda, 

which ana the wind apeoda commonly reporte , to peak gust wind 
TW 

tpeedt, on Which all USWINO vulnerablhty Jnctlona are based. 

4.2 PROBABIU811C LOSS ANALYSIS METHODOLOGY 

The probablllatlo loea analylla conslsta of calculating portfolio to~au for all relevant 

atorma, using the methodology dHcribed In Section 4.1. The USWIND"' probabilistic 

databaaa waa deveJoped by br .. klng the coaatllne Into 10 mile aagmenta and modeling 

more than 1.500 hypolhetlcalatorms for each segment. The net result Is a stochastic 

atorm dalab ... of more than 500,000 event.a that ropresenta all poalbla humcanaa 

a !feeling the oo.stom Unltod Statoa, along both tho Gulf end tho AUanUo coaets. Each 

hurricane In the dat•base hu been defined by eaiiOdatlng a contra! praa&ure with a 

unique atonn ttac:k. In add!Uon, each hurricane Is assigned an annual frequency of 

O<XliJrronce, Which depends on the storm track location and tho atonn Intensity .as 

meaau18d by central pressure. 

Given tho BMUaJ frequency and tho por1foil? lou for each event. a probabilistic . ., . 
datebaae of tosses Ia developed. By manipulating thle database, various losa 

exceedan<:e or non-exeeeda.nce dlstributlona are ~neratoc:l. 

4.3 BENCHMARK STUDIES 

Several hun1<:ane benchrnal1< lludlea wc;ra porfonnoc:ltc validate and calibrate the T&D 

vulnerability functlona and hurricane model. Stonn data and loaaea from three recent 

storms that alfecJIK! FPL aorvlce a ran were UlfRzed. Th\181 lnoludo Hurrk:ano And row 

(1e92), Hutrlcana El1n (1m) and Hurrlcano Gordon (1~1). The FPL a~aet por1follo 

was analyzed for each of hlatorlc atorm using USWIND"", and the results are compared 

against reported FPL louea In Table 4-1 beklw and ahown In detail In Appondlx B. 
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These hlatOitc 11onn lltnula1lona allow calibration of the modGIIo forocatl reatorallon 

and repair costa to daiTIIg~ FPI. eyatem auote. ThHo coste typleolly Include the cost 

of damaged capilli plant and equlplnont as wellu payroll, aiiOtiatld vehicle, 

lnwolOr)', and IUpPOI1 cotlt tQr the IIIIOrlllol\ effort•. 

These tl!rae storms aro lmporttnt benchmarks becauao thoy aro rolatlvoly recent, all 

having occurred In tho last five yoaro. Although FPI. Ia cooatanUy oxpalldlng Ill 1ervtce 

aroaa, and poaalbly changing dtalgn a.nd conaiJUCdon ptectlcaa, tho portfolio has not 

changed algnlllcantly In thelut flva yearo. Moreover. relatively· :xxr aKposuro and 

claims data aro ava.ltable for thllt atorme. These ttuoo elorma ~ JVIdo o relevant 

measure of tho modol'a Vllldlty. 

All hurricanea are unique, and theM three hUnlcanoa wtre each lignlllc4nUy different. 

SSIIntenaltles for each atonn was clifleront aa were the affected regions. Erin was an 

SSI 2 and affected a Umlted region of the East Coast, aa ahown In Agure 4·2. Gordon 

was both a tropical atorrn and an SSI1. crossing Florida-both west and eaat coasts 

(Figure 4-3). Oamcge done by Erin and Gordon occurred moetly In low wind-speed 

fields. Andrew was an SSI 4 and atf~ed a large part of the donaoly populated south 

Dade Counly. Damage dono by Androw occurred from a wider rengo of failure mod011 

where wind apeeda reached 160 mph (Figure 4-4). Tho amallor etorma produce a 

smaller extant of dama_ge, and damage patterns tend to be depondont on line details of 

local topography, wind flelda and random occurrences. l.ar']41r oventa are expected to 

produce mora uniform and more accurately reproducible damage patterns. 

Perfect agreement Ia not expected between ~ currant almulollons and FPI. actual 

Josaee. Tho roeeon for this It that tha aeaete at risk at tho tlmo of thoaa historical 

storms may hove been different than they are today. Alto, the normal replacement 

values of asaeta at the dma of t11e losaea would be alq)Ck. 'ed to be different than they 

are In the currant model duo to changes in cost indices. H. !Waver, tho c:cmparisons 

between simulated losaea and FPL historic lo$808 should show reasonlbto correlatlon, 

which they do for the three atorm simulations with SSJinttriSitlaa olt, 2, and 4. 

4-8 
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Table 4-1 

COMPARISON OF EQE HISTORIC LOSS SIMULATION WITH 

FPL HISTORIC HURRICANE LOSSES 

(Dolle,.. In Thouaanda) 

-
Slmulalfon11' 

t.ouea Andrew 1m El'ln1HS Gordon 1994 

Distribution $266,113 $4,294 ~.748 

Transmission 32,785 1,073 76 

Grand Tot.f ~8.898 $5,367 $2,825 

FPL Actual Lo- $2&3,580 sa.ooe $2,1751 

Relative Difference •8.4% ·10.0% •28.9% 

Nolo 1: All analylaa wtro done USing lhe 1997 valua. No adjUflmentl were mad41 for asut 
Inflation or ays~em expiiiiSion. 

Note 2: L.oaalln North Eat end East Olvtslona 

.. 
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Flguro 4-4 

Hurricane Andrew 
Wind Speeds 

M.tan Pu..t (riul Wind s,-.ca 
~ C:rW (t/ .ft .t • .. ,, .. , MPII 

• \10 to 110 

• ••o • 110 • 1:010 140 

• 10010110 

J 1010 100 

• 1010 10 

• 4010 10 

1 
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5. ANALYSIS RESULTS 

Thll NCIIon pt'tNntalt\t rttufla of the hurricane damaot analysis of Florida Power and 

Light's (FPL) transmission and distribution easels (T'&O) u&lng USWINDn.o. Tho 

sac:1lons bolow are organlud COrTesponding to tho talks in EOE's proposal to FPL. 

(suo Chapter 1 ). 

5.1 SUMMARY 

All damage nttmaUons wore porlormod utlng USWIND"'. Discussions regarding 

landfall probabiUdH are oonsltiont with the hu~ haurd dltlbuelnoolporatld Into 

USWINO"". 

Alllosaoa aro baaed on oaHmatoa of damage to T&O assets ooly. Oamago Ia defined as 
the cost aaaoclated with repair and restoration of damaged auets. Damage and loNaa 

to electrical eyetem aubttalloo aaaota, and control and communications asaots such as 

micro-wave, fibe r oplk, and telephone Unes, are exeluded !rom the eoope of the 

analyses. 

Tho spec!flc results for tho onalyees performed on tho current T&O portfolio are 

discussed below. 

5.2 TASK 4 RESULTS: LANDFALL SERIES ANALYSES 

The USWINO,.. landfall eerioa atorma corraspondlng to return periods of 500, 250, 100 

and 50 were run on this portfolio of aattta. The ato:"TTIntontltles comnpond to tho 

Intensity of a storm tandfalllng anywhere in a 60-mllo 11o ~tch of coaet cantered at the 

landfall point within tho specified return period. Landfall k cations at 1 O·mllo Intervals 

along the coast were analyzed. AnalyM reaulta are Induced In Appendix C. 

Each simulated atonn repreaenta the Intensity of a atonn that Ia not axpec1ed to bo 

exceeded within lhe given tlma period lendfaQ!ng anywhar.1 aloog a 60-mllo stretch of 

coast centered at the milepost dMigneted In tho report. n e ,.ngo of damage 

oatlmatoa for thoae etormt 1~ thO aonaltlvlty of tho por1foflo roaulla to 11orm landfall 

location. For example, ~ewing the too-yea: atonn rMUitt In Dade County for the 50· 

.. 
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mae stretch betwetn mile patti 1440 and 14110 ahowllhat tho oxpocled damage can 

ranee from SIOS million 10 S522 million. The SS22 million damage eallmatelt c:lose to D 

"Worat-cue• expected 100-year atorm damage, and the $103 mmlon damage oallmato 

It doH to a "beet-case• oxpK!ed 100.y .. r atorm damage. 

The humcane lntenaitles used lor theae analysea coolorm to belle NOM Information 

regarding hurrlcana Intensity recurrence rolatlonahlpt corroapondlng to loaltlons along 

the coaat. In tho Mlamf.Dade region, tho lntonslty ofth ,. 11orms Ia approximately: 50 

yeara· SSI S, 100 Yelrl · week SSI4, 250 years. mod 'litO SSI4, and 500 voart • 

ltrong SSI 4 storm. The Miami-Dade region It In the highest rial< region ol Florida duo 

to the frequency of hun1cones In lhla a roo combined Wflh lhe poputallon concentration 

compared 10 the Olhor areu of Florida. 

U TASK 5 RESULTS: EXCEEOANCE TABLES 

Two damage exceodance tabloa, j)tr occurrtnce and at~nual aggregate, are provided 

oonlklerlng all hurrlcanos from SSt 1 through 5. The lou oxceedance tabloa gonoroted 

by USWINO"N provide lola lovell conospondlng to 23 oxcood4nco tavols between 50% 

and 99.90%. Tho rasuUo of this anatys11 show that a damage lovot with o 96% 

probability of nonoxcoodance Wfthln a lingle yoar (approx!rnatoly a SO·yaar rolum 

portocl) Is $559 milllon. Slmllarty, the~ probabWty laval (approximately a IOO·yoar 

rotum portocl) It $1.02 bmlon. Tho dlma~ excoodanc.. tablea calculated for FPL are 

Included In Appendix 0 . 

Thoro are two annual probability ol nonax~nce tables provided from thlt analyala. 

The first It the annual aggregate dame~ nonaxcoadanco table. Thla table provtdoa tho 

total expected damage Wflhln a lingle year for vii):"'' probabltitlet of nonexcaod4nco. 

Tho damage values ora for ona or more atormt In a aln~o~to yoaJ. For eevoral yea rain 

rooant history, Florida hat had moro than ono landlalllng nurrtoana, and this oxcoodanco 

curve lnotl.ldQ lhla email likelihood of multiple storms In 01 e yeor lniUcUng damage upon 

FPL'ssystom. 

The aooond nonexOHdanol table Ia the por-oocunanco dsJ 11~ distribution tabiD. Thla 

table preaonta the probability that a lingle atorm lou Will not oxeftd 1 epoclllc value. 

p-' 02\Ch$1' .000 
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For oomparleon, the per-occurrence 98% probability of nonexceedance value II S5'3 

million, compared to the 55511 million value lor annual aggregate. 

5.4 EXPECTED ANNUAL DAMAGE RESULTS 

Tho expected annual aggregate damage lor this portfolio Is $42 mllllon. This number 

represent! the average annual damage to FPL's T&D auets over a very long anmplinl; 

period. This number Is olton used as a etartlng point lor lnaur 1CO premiums, and Is 

sometimes referred to aa "pure premium." The expected anm I damage re~ are 

Included In Appendix E. 

The expected aMual damage has boon broken down Into many aubdt'vtslons to enable 

Inspection of the various c:ontribudona to portfolio risk. The expected annual damage by 

county report ahows a geographical dlsllibutlon of portfolio risk, and other reports break 

tho resulll down by overhead voraus underground, dlrtrlbullon versus transmission, otc. 

These anaJyaes wore not roqulred by FPL'a roquest lor proposal. but are a relevant 

description of a hurrlcano rlak onalyala. 

5.5 TASK 6 RESULTS: LOSS THRESHOLD REPORTS 

Tho likelihood of exceeding sevoralepoelfied lou thresholds wllhln periods ol1, 10, 25, 

so, 100, 260, and 500 years are calculated ualng USWIND n.o. Theao results are 

Included In Appendix G. This report can be Interpreted, lor example, by tracking the 1 oo
yaar column down to tho 5th raw, which Ia road 118 "'horo Is a 84% probability that e 

annual damage to this portfolio wiU exceed $816 million In any 1QO-year period." 

5.6 TASK 7 RESULTS: PROBABIUTY OF LANC'f'ALLtNG STORMS 

Tho a141lstlcal probability of a Category 1, 2, 3, 4. or 5 hun 'cane meklng landfall In FPL'a 

westom, soulheaatom, and northoastam &ervh:o territories haa boon developed. 

For this purpose, tho westam region has been defined to 1JOnalst ollha following coaetal 

coudnes: Manatee, Saraaote, Charlotte, tee, and Colllor. ( .'ho lnlond oountle• of 011 

Solo, Gladoa, and Hendry 11re lnolu<foc:lu woll,) 

P:I200361.02\015<1.00C 5·3 
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The southeaatom region hiLS beon dollnod as Dade, Broward, and Palm Boach 

countles. 

Tho norlheaatem region haa beon dellned to Include all countles In FPL'a eorvlce 

territory from Mal1in county llOith along the Atlantic Coast through Nll8aau county (I.e. to 

the Georgia border), Including all Inland FPL counties not Included In tho westem region. 

Given these regional deflnltlons, the annual probabilities of atom ' of each SSI category 

making landfall In each of the three regions of FPL's &Orvlce torr :,"Y are presented In 

Table 5·1. 

Nota that In IOINI c:uee the probability of a land! an In a given raglan actually lncrall88a 

someWhat ae the SSI category lncraeaes (e.g. SSI 1. 2, 3 In tho southoaatem region). 

Koop In mind three things regarding auch trends: first. lhasa probabilities are not 

cumulative, I.e., the 5.3% ch!l.llC8 of an SSI21andfallln the IOU1heaatem region does 

not Include landfalls of higher categories; second, the SSI categories aro not of equol 

"width." e.g., SSI 3 spana roughly 20 mph (ons·mfnute sustained), while SSI 2 only 

spans about Hi mph; finally, In hlgh hazard areu auch asiOUiheutem Aorida, woak 

storms actually do occur lou frequently thon atrongor atorma. 

S.7 TASK 7 RESULTS: PROBABIUTY OF MULnPLE LANDFALLS IN ONE YEAR 

Tho probability of more than one atorm making landfall In FPL's service territory during 

1·, 3·, 5· and to-year periods has been calculated. 

An analysis of all historical storms that have made landfall In FPL's service territory 

slnco 1000 wu performed, using moving windoWs oi "iidlllll1, 3, 5, and 10 years. Tho 

SSI category of each storm was Ignored, I.e., all storms v. v o weighted equally. For 

each window width, tho probability o! having moro than one storm wu computed from 

the sample of all windows of that width, within a 97-year tlnut frame {1000 • 1996). 

Table 5·2 summarl.zoa \he roaults ofthla enatyala. 
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Region 

WeStern (Manatee through Colle!) 

Southeastern (DadeJBI'OWII'CWalm 
Betch) 

Northeastern (Martin and IQ!h) 

Table~1 

LANDFALL PROBABILITIES 

8811 8812 

3~ 2.0% 

•.n. 5~ 

2.S'llo 2.8'llo 

Table 6-2 

8813 8814 

2.1% O.A% 

8~ 2.4% 

1.S'llo 0.5% 

MULTIPLE LANDFALLS PROBABILITIES 

Probability of more than one hurricane 
maldnglandfallln FPL'a aarvtca territory 

nmewtndow within the apec:lfled time wtn-::ow 

1 year . 7% 

3 yearl 241% 

Syeara 42% 

10yeara 84% 

"12003111 02'0!6<1.Doc 5·5 
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Hurricane- Scenario Event Damage by Branch Within a Division Within a Comp2ny 

for Portfolio FPL T&D Assets and Erin (08/01/1995) 
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Executive Summary 

EOE performed a probablllsllc hurricane damage ana~Jals lor the Florida Power 
and Ught Company'a (FP&L) Transmission and Distribution System assets to 
determine the potential Impact on the solvency of the Storm Reserve. The 
Storm Reserve analysis a.lso Included other FP&L losses not related to the 
Transmission and Distribution System assets that would be covered by the 
Storm Fund. An expected annual damage estimate of f- 42.3 million lor the T&D 
system was developed In a July 1997 study performed I f EOE for FP&L. The 
solvency analyala estimated the expected annual dama •I for the non·T&D storm 
related loiHs at $2 million. Therefore, the total expectt.d annual uninsured 
damage from t>urrlcanes was estimated to be $4-4.3 million. In developing these 
and the other estimates In this report, the model uaumed no growth In the asset 
or customer ba .. and did not make 8/ly adjustments for lnflalloo. 

The expected aooual damage estlmate represents the average annual cost to 
repair hurricane damage and restore FP&L asaeta over a long period of lime. 
The expected 8/lnual damage Is also known as the "Pure Premium; which Is the 
insurance premium level needed to pay just the expected lossoa. lnauranco 
companies add their expense cost and profll margin to tho Pure Premium lo 
develop the premium charged to customers. 

The Storm Reaerva Solvency Analysis consisted of performing 3,000 Iterations 
of hurricane damage simulations within the FP&L service territory, each covering 
a 30-yeu period, to determine the effect of the charges for damage on the Storm 
Reserve. Monte Carlo almulatlons were uud to gonerato lou aomploa lor the 
analysla. The ana~ provided an estimate of the Storm Reaerve assets In 
each year of the almulatlon accounting for the annualaccruql, Investment 
income, expenset, and losses using a financial modal. The financial model was 
developed apeolflcally for thla analysts hy EOE, baaed on discussions with FP&L. 
During this proceu, FP&L thoroughly reviewed the model to ensure that It 
properly reflected how tho Reserve Fund <'PGrates. 

The analysis concentrated on looking at three 11.qy performance mC",sures, 
solvency of the Storm Reserve, Stability of the Sh'rm Resorvo (I.e .• need for 
Special Asaesam.nta), and overall cost to the cus.omer. All three criteria need 
to be balanced, since the lowest-cost scenario can jeopardize tho solvency of the 
Storm Reserve and a higher-cost scenario can roe Jlt In a Storm Reserve that 
grows quickly. 

A total of 24 alternative admlnlst!11tlvt pollclea, eacl\ one differenlfated based on 
three variables, were evaluated. The flm vat1able 'tas the annual accrual. which 
was assumed to be either $10 mDIIon, $20 mOtion. $40 million. or $60 million. 
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Tht noxl Vlrllblt Will rodue11on In lht IOCI\Ial ~on the Aoaotvo balance grew 
to specified levels. In sehedute A, tho annual accrual waa toduood by 110% at ll 
$500 million Reaetve balance and suspended at $750 million. In Schodula B. 
tho thresholds we1e $400 mllllon and $600 million, respec1Jvely. 

The last variable established minimum thresholds lor the Resetve balance. 11 
the Reaetva balance feD below the thrnhold by more than the annual accrual, it 
wa1 assumed that a Minimum Resetva Assessment would be made to restore 
tho Rolltvo balAnce to tho minimum thro1hold. Tho Alii umontthroaholds 
were set at either $0 million, S 100 million, or $200 million Tho SO million 
threshold auumea that Minimum Resetve Assessments ould not bo made. 

Tho analyalaldenlllled two scenarloa that provided rtasontblo oltomallvee lor 
administering tho Storm Reserve based on three key performance measures: 
solvency of the Storm Reserve, stability ol the Storm Rosetve (I.e., need for 
Speclal Assessments), and overall cost to the Customer. The first scenario. 
identified as 20AO, requires a S20 million Annual Contribution, which Is reduced 
according to Schedule A described above and has a SO Assessment Threshold 
meaning that Minimum Reserve Assessments would not be assumed. However, 
Special Assessments are assumed to be made over a llve·yoer period to cover 
losses that oxcaed the Reserve balance In any year. The second scenario, 
Identified as 4080, requires a $40 million annual accrual, which Is roducod 
according to SchedUle B and also hal a SO Assessment Threshold. 

The difference In the level ol Special Assessments between these two scenarios 
was significant. The coat per customer per year lor Speclal Assosamonts under 
scenario 20AO was $5.45 verses $4.12 under Sl'')nario 4080. Tho reason for 
this Is that the 20AO scenario rolled heavily on Special Assessments to maintain 
the Reserve balance, whereas this was loss ol a lac:tor under scenario 4060. 

Of tho two altomatlvoa, 1cenarlo 4080 provldOI a bolter balance In mooting tho 
aolvency, atablllty, and cost criteria us"d to assess tho performance of tho 
altamallvea. The reaaon 4080 provldta ~ better balance Ia that the $40 million 
annual accrual level Ia very close to the eltj..'ec:tod annual damage of $44.3 
million. With the accrual at thla level. the Ro~•rv• balance grow• modorotely. 
there Is less rellanc:o on Special Aasossmonll providing more liability, and tho 
cost Is almost the same as tho 20AO acenarlo Tho cost basad on the annual 
accrual plu1 Special Auessments under SC.1ario 20AO Is $10.45 per customer 
per yoar vor811 S11 .07 1or Scenario 4080. o · a dlfforenco ol $0.62 por year. 
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I. Introduction 

The Storm Reserve Solvency Analysts consisted of running 3,000 Iterations of 
hurricane damage simulations, each one covering a 30·year period, through e 
financial model to determine how the FP&L Storm Reserve would perform. The 
analysis considered several administrative policies with respect to management 
of the Storm Reserve. These policies Included varying the levels of several 
funding parameters. The key Storm Reserve parameters lnv:~&llgaled are th!f 
annual accrual to the Storm Reserve, the Reserve balance I 1el at which the 
normal accrual Is reduced due to growth in the Reserve, anc he Reserve 
balance at which additional assessments are assumed to bl revfed to maintain a 
Minimum Reserve balance. 

A total of 24 different scenarios were Identified and modelod In the analysis. The 
24 scenarios consist of four levels of annual accruals, three Assessment 
Thresholds, and two combinations of Maximum, Minimum/Maximum, and 
Minimum Reserve Balance thresholds as follows: 

• Annual Accrual options 
~ $10 Million 
~ $20 Million 
~ $40 Million 
=> $60 Million 

• Assessment Thresholds 
~ $0 Million 
=> S 1 00 Million 
=> $200 Million 

• Reserve Balance thresholds 
=> Schedule A 

• Maximum: 
• Minimum/Maximum: 

= ScheduleS 
• Maximum: 
• Minimum/Maximum: 

Reserve t::'llance 
$750 Mlllh .. n 
$500 Million 

$600 Million 
$400 Million 

Accrual Reduction 
100% 
50% 

100% 
50% 

With respect to the Re&erve balance thresholds, 1 1henovor the Reserve balance 
exceeds the Indicated threshold tho annual accrual Ia reduced by the Indicated 
percentage. 

200439.011'FPL..01 
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11. USWIND™ Damage Simulation• 

The Storm Reaerve Solvency Analyal.a conafated of modeling 3,000 sets ol 
hurricane T&D damage simulations, eac:h covering a 30·year period, within the 
FP&L service territory to determine the effect of the damage on the Storm 
Reserve. The analysis provided an estimate of the Storm Reserve assets In 
eac:h year of the simulation accounting for the annual accrual. Investment 
Income, and expenaea. 

The 3,000 simulations were probablllstlcalfy genet ' led using EOE's USWINDn.c 
Catastrophe Model. The USWINOn.c probabilistic ~ss analysis calculated the 
damage to FP&L Transmission and Distribution assets for a comprehensive set 
of hypothetically possible storms. The basis for such an analysis was the 
USWINOn.c probablllatlo database, which Ia a flnoly sagmentod sot of 
hypothetlcal storms affecting the Gulf and Atlantic coasts of tho Unitoc States. 

Tho hypothetical atorm database waa developed by dividing the coastline into 
10.mlfe segments and modeling more than 1,500 hypothetical storms for each 
segment. The not rttsult Is a stochastic storm database more than 500,000 
events. In addition, each stochastic event Is assigned an annual frequency ol 
occurrence based on tho storm track location and the storm Intensity as 
measured by central pressure. 

Based on the aMual frequency and the damage estimate lor each stochastic 
evant, a probablllatic database of damage can be developed. From this 
database, various loas-exceedance distributions can be statistically generated. 
For this analysis, an annual aggregate damage Jiatrlbution was generated using 
tho results from a July 1997 study performed by EOE for FP&L. In that study, 
EOE analyzed the potential T&D damage that FP&L would Incur duo to 
hurricanes. Tho analysis developed probabilistic estimates of tho expected 
annual damage to all of FP&L's T&D assets. The expected annual damage 
calculated In the study wa.s $42.3 million. 

The expected annual damage estimate u~ In the solvency analysis Includes 
the $42.3 million expected annual damdge ano an additloncl $1 .9 million 
estimate for other FP&L losses not related toT& 1 assets. Therefore, tl;o revised 
expected annual damage estimate Ia $44.3 milllo , , The $ t .9 million eatimato for 
non·T&D losses was baaed on the euumptlon t~ at the Storm Reserve would 
Incur $16 million In non·T&D tosses whenever th t T&D losses wore $50 million 
or greater. Higher T&D loas thresllolda producet' only moderato changes In tho 
expected annual damage tor non·T&D losses. A, $100 and $150 million 
thresholds, the expected annual damage was $1 .2 million and $0.9 million. 
respectively. 

2004311.0 1/FPL.OI 2 
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The Stonn Reserve Solvency Analysts consisted of perfonning Monte Carlo 
simulations to generate toss samples consistent with the toas-exceodonoe 
distribution. Each damage sample has an equal likelihOOd of occurrence, and 
the annual prob&bility of nonexceedance for tho samples ranged from 0 to 
0.999667. Since the annual aggregate damage distribution was used, the 
possibility that more than one s1onn In a given year may effect the Stonn 
Reserve was Included In the analysts. 

The next step was to use a "Random Walk" technique t,. generate 3,000 
sequences of 30 yeara' duration each. In each random talk, a sequence of 30 
losa samples was selected from the loss distribution, re ~11Ung in one 
hypothetical set of occurrences, or random walk, lor thf> thirty year period. This 
process Is repeated 3,000 Iimas to generate the 3,000 Random Walks of 30 
years' duration each for the analysts. The sampling was done In such a manner 
that each year has a unique and statistically independent set of damage points, 
yet for each of the 30 years all the 3,000 damage points are equally likely. 

200439.01/FPl.Ol 3 
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Ill. Financial Analysis 

The flnan('ial model used In this analyals was developed by EQE, based on 
discussions with FPL, speclflcally for the Stonn Reserve Solvency Analysis. 
During this process, FPL thoroughly reviewed the model, made suggestions, and 
generally helped to ensure that the final product property reflects how the 
Reserve operates. The financial model takes Into 'Iecount the Resorve Fund's 
beginning reserve balance, annual accrual, liwesll ant Income, losses, and 
expenses to detennlne the ending reserve balaoo lor each simulation. A 
representative example of the financial model cowrlng an 11·year period can be 
found In Appendix A. 

Selected terms utilized In the financial model that descnbe key parameters are 
defined as follows: 

'. 

• Reserve Balance - This Is the value of the Stonn Reserve. 

• Annual Accrual -This Ia the annual accrual being added to the 
Reserve throogh expense accruals. This Is an input variable with the 
analysis looking at four accrual levels ($1 0 million, $20 million, $40 
million, and $60 mllflon). 

• Minimum/Maximum Reserve - If the Reserve Balance grows to this 
level the annual accrual Is reduced until losses drop the Reserve 
Balance below the Minimum/Maximum Reserve threshold. This Is an 
Input variable with the analysis lookin11 at two thresholds ($400 million 
and $500 million). 

• Reduction in Accrual • Th's Is the amount of reduction that will be 
made In the annual accrual if the Reserve Balance exceeds the 
Minimum/Maximum Reserve threshold. The analysis reduces the 
accrual by 50% when the Mlnhl'lum/Maxlmum Reserve threshold Is 
exceeded. 

• Maximum Reserve - If the Reserve Halance grows to this lovel, the 
annual accrual Is suspem:ted until louses reduce the Reserve Balance 
below the Maximum Reserve threshold. This Ia an Input variable with 
the analysis looking at two lhreshol Js ($600 million and $750 million). 

• lnveatmentlncome - Thfa Is the ahet-tax rate of retum on Investments. 
It Is calculated as the average or the 9eglnnlng Reserve Balance and 
Ending Reserve Balance for the prior year times the aher·tax "'lte of 
nstum. However, for year one the Income wa.s calculated au the Initial 

200439.01/FPt..()l 4 
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Reserve balance times the after-tax rate of rerum. lithe average 
balance Is less than zero, the Investment income Is aaaumed to be 
zero. A 3.5% after-lax rate of return was used In the analysis. 

• 111 Line of Credit • This Is tho limit on the Una of Credit that the Storm 
Reserve can draw on When the Reserve Balance goes below zero due 
to leases. The Line of Credit limit was assumed to be $300 million in 
the analysis. 

• 111 Line of Credit Interest Rate · This Is the Interest rato that applies 
When the Line of Credit Is used. The analysis doc J not Include the 
cost of maintaining the Una of Credit. A 4.0% aft •·tax Interest rate 
was used In the analysts. 

• 2"" Una of Credit • If the 111 Line of Credit Is exhausted, FPL will draw 
on other resources to cover the tosses. Ills assumed that this is an 
unlimited Line of Credit In the analysla. 

• 2"" Line of Credit lntarest Rate • This Is the lnteroat rate that applies 
when the Line of Credit Is used. The analysis does not include the 
cost of maintaining the Una of Credit. A 4.0% after-tax Interest rate 
was used In the analysis. 

• Operating Expenses - This Is tho cost of administering the fund. The 
analysis asmJmed that the Operating Expenses would not be deducted 
from the Reserve. 

• Assessment Threshold • When the Reserve falls below this threshold 
by more than the Annual Accrual, a Mll'lmum Reserve A$S811sment Is 
made. This assessment Is madG to maintain the ReseiVo balance at a 
minimum level. The threshold Is an lnpu1 var1able. 

• Deductible Amount· Non-T&D assets of FPL are covered by 
Insurance, and/or they are stlbject to assessments (nuclear) In the 
event of a catastrophe. The de.-Quctlbles and assessments are 
covered by the Storm Reserve. l'lle Deductible Amount Is the total 
value of all the deductibles and aaussments that are covered by the 
Reserve Fund. A Deductible Amour I of $16 million was used in the 
analysis. 

• Deductible Threshold • II T&D dt.iJT age exceeds this threshold, I! Is 
assumed that there will be slgnlflonnt damage to FPL's other non· T&D 
aaaeta covered by lnsuranel\1. The Storm Reserve Is aaaumed to Incur 
.an addillonallo .. equaftl) tho lneu.anee Deductible Amount. 11 the 

200439.01/FPL.Ot 5 
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T&D damage does not e)(caed this threshold, It Is assumed that the 
damage to the other Insured non-T&D assets Is relatlvoly minor. 
When this Is the case, the Storm Reserve does not incur any 
additional loss due to deductibles and/or assessments. A Deductible 
Threshold of $50 million was used In the analysis. 

Th~ financial model also provides for two types of Assessments to restore the 
Reserve Balance when It falls below a specific threshold. 

• Special Assessment - A Speof.al Assessment Is e sumed to be made when 
the Rea11rve balance Ia Insufficient to cover the 11 ·.sea. When this occurs, 
FPL wlll draw on Its Lines of Credl1to cover the Sllortfall. A Special 
Assessment Is then assumed to be made over the next five years to oover 
the cost of paying back the principal and Interest on the Lines of Credit. 

• Minimum Reserve Assessment • A Minimum Reserve Assessment Is 
asaumed to be made when tho Reserve Balance falls below the Aeseaement 
Threshold, plus the annual accrual for the next yoar. When this occurs, on 
assessment Is assumed to be made equal to one n«h of the Assessment 
Throahold, Tho lntontle to bring tho Roeorvo Batanoo up to tho AGaoumont 
Threshold within nve years. However, since normal accruals will continue to 
be made during thla period and the fund will also be eamlng Investment 
Income, the Assessment Threshold Is usually roached In loss than fiVe years. 
When this happens, the Minimum Reserve Assessment Is discontinued. 

The nnanclal model starts with a Reserve Balance ol $237 million as of June 30, 
1997, aa the beglnntn.n.balance. It then use,. the damage estimates developed 
from EQE's USWIND Catastrophe Model to determine the potential Impact of 
the various options being considered for each of the 3,000 almulallons covering 
a 30-y&ar period. • 

In doing this, the financial model nro~t determines tho Net Inflow {Outflow) by 
adding the Annual Accrual, lnveslm&."~t Income, Minimum Reserve Assessment, 
and Special Assessment together, ana :han subtracting losses from the total for 
each year. Once this fa done, the Ending Reserve Balance for the year Ia 
determined by adding the Net Inflow (Outfl lW) to the Be{;!nnlng Reserve 
Balance. 

If the Ending Resal'\/8 Balance faHs befov. the Assea&mant Threshold, a 
Minimum Reserve Assessment Is assumtd to be made to bring the Reserve 
Bala.nce back up to the Assessment Thre•hold. As Indicated above, this 
aaaealrr)ent Ia equal to one fifth of tho Annsmenl Threshold and was made for 
up to five years. 

~311.01/FPL.OI a 
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The llnanclal model also determines When the Lines of Credit have to be used. 
This occurs when the losaes for the year cannot not be covered by the Beginning 
Reserve Balance. Whenever this occurs, the Lines of Credit are used to make 
up the difference. The Lines of Credit are then paid back whenever a positive 
Net Inflow (Outflow) exists. 

Finally, the financial model also tracks the Impact of the Minimum and Special 
Assessments on FPL's customers. The Impact Is shown as a rate per customer. 
In addition, the model monitors the Credit Requlroment for each year and which 
Lines of Credit are being used along with the repa ment of principal and 
outata.ndlng balance for ea.ch Line of Credit. 

200439.011FPL.01 7 
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IV. Analysis Results 

A total of 24 aHematlve administrative policies were evaluated In the simulations 
described earlier. The three koy valfables are the Annual Accrual, the Reserve 
balance threshold at which the accrual is reduced, and the Reserve balance 
level at whloh Minimum Reserve Assessments are made. With respect to the 
Reserve balance threshold, two scenalfos exist. In Schedule A. the Annual 
Accrual Is reduced by SO% at $500 million and suspended at $750 million. In 
Schedule B, the thresholds are $400 million and $600 rnilllon, respectively. Each 
scenario analyzed oan be Identified based on these var \bles according to the 
following chart (all dollar amounts are shown in millions 

,_.,.. Aaoeumonl 

1 10M p"' 10 
2 1QA100 J7bO 

' 1QA200 

4 1080 

I 100100 ( 
• 1011200 
7 liQAO 

e 201.100 

• 20A200 
10 20110 
11 208100 

111 208200 
13 4QAO ,. 4GAIOO 
15 4QA200 ,. 

40110 • ,, 
17 -•oo 
11 4002110 ,. -~ IGAIOO 
21 ~ 
22 1000 
23 8011100 

Each Scenario 10 Is made up of the annual acc'\Jal ($10 mnllon, $20 million, $40 
million, or $60 million), the Reserve Balance Tht eshold for adjustments In the 
annual accrual level (Schedule A or B), and the ~eument Threshold (SO 
million, $100 million, or$200 million). Therefon, o scenario code of 40A100 
means a $40 annual million accrual, adjustmer.ts In the annual accruallevol at 
$500 million and $750 mllllon, and an Assessm mt Threshold of $100 million. 
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The analysis concentrated on looking at three key performance measures: 
solvency of the Storm Reserve, Stability of the Storm Reserve (I.e., need for 
Special Assessments}, and Overall Cost to the Customer. All three criteria need 
to be balanced, since the lowest-cost scenario with small Annual Accruals has 
the highest Special Assessment requirements and jeopardizes the solvency of 
the Reserve. Conversely, a Reserve with Annual Accruals minimizes the 
requirement for Special Assessments, but has the highest potential cost. 

The Individual analysis results for all the scenarios ca:-. be found lr: the 
appendices. Appendix B presents a table showing, fc each scenario 
considered, the mean values of the annual accrual, ol 1er assessments, 
investment Income, interest expense, and hurricane lc .;ses, as well as the 
annual net Inflow or outflow of Reserve assets. Appendix C displays the 
probability of the-Reserve being depleted In each scenario, resulting In the need 
to borrow against the lines of credit. Appendix 0 contains a series of charts 
showing for the different cases the expected value as well as the upper and 
lower bounds on the Reserve assets in each year. Finally, Appendix E 
summarizes the findings from the analysis. showing the relative costs and source 
of funds for the scenarios considered. 

Also, to maintain the solvency of the Storm Reserve the Inflow of capital needs 
to be equal to the expected annual damage of $44.3 million, plus expenses. The 
expected annual damage represents the long-term average annual cost to repair 
hurricane damage and restore FP&L assets. However, due to the randomness 
of hurricane events, annual losses over any short-time period may be greater or 
lesser than the calculated expected annual value. The expected annual damage 
Is also known as the "Pure Premium,• which is the insurance premium level 
needed to pay just the expected losses. lnsuran,..e companies add their 
expense cost and profit margin to the Pure Premium to develop the premium 
charged to customers. 

Grouping the scenarios by level of Accrual and reviewing them based on the 
above performance criteria reveals the following: 

$10 Million Annual Accrual 

Under almost all the scenarios with a $10 mh'lon annual accrual, a decline In 
the Reserve balance Is expected, potentially l 'opardizing the solvency of the 
Reserve Fund. These scenarios also require the highest levels of Special 
Assessments. However, even with these asr;essments the balance continues 
to decline. This is due to the annual accrual, 'llus assessments being lc:-wor 
than tho expected annual damage. Since the accruals are lower than what Is 
required to maintain the Reserve balance, the overall cost to the customer Is 
naturally low. 

200439.01/FPL.Ol 
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The $ 10 million accrual scenarios are pay-a.you-go approaches with either 
large Special Assessments occurring at regular Intervals or Special 
Aasessmenta becoming the norm Instead of the exception. 

$20 Million Annual Accrual 

Only one scenario results In a declining Reserve balance. However, all the 
scenarios require Special Assessments equal to 109% to 147% of the Annual 
Accrual. Therefore while the Reserve balance would b·• maintained, 
substanUal flue1uatlon would exist from year to year In 1e accrual due to the 
need for Special Assessments. The combination of th Annual Accruals and 
Special Assessments maintains the Reserve balance, ,yJth Net Inflows equal 
to or slightly higher than Net Outflows. 

$40 Million Annual Accrual 

All scenarios at this accrual level maintain the Reserve balance and produce 
some positive growth. In addiUon, while Special Assessments are still 
needed, the expected frequency of those assessments Is much lower than 
the $10 million and $20 million annual aocrualtevels. The reason for this 
stability Is that the annual accrual level Is the closest to the expected annual 
damage level ol $44.3 million. This Is also the .lowest accrual level at which 
tho Speclal Assessments are substanllally loss than the Annual Accrual. 
Since the Reserve balance shows some positive growth under these 
scenarios, the Inflow of capital Is somewhat higher than the outflow. 

$§0 Million Annual Aocruat 

All scenari~s malntaln the Reserve balance and produce positive growth. 
The need for Special Assess'lnent!l'is very low resulting in reduced reliance 
on Special Assessments. However, the overall inflow of capital Is greater 
than the outflow, resulting In the highest overell cost to tho customer. 

Based on the above, the two most viable so • .-nario groups are the $20 million and 
$40 million Annual Acorual levels. Within theS\. two groups, the lollowlng two 
scenarios have tho lowest cost In their groups a.,d oome closest to meeting the 
performance criteria: 

• Scenario 20AO 
~ $20 Million Annual Accrual 
~ Accrual reduced 50% al $500 mill on Reserve Balance = Accrual reduced to $0 at $750 mill on Reserve Balance = Assessment Threshold for Minimum Reserve Assessments at $0 
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• Scenario 4080 
~ $40 Million Annual Accrual 
~ Accrual reduced 50% at $400 mllnon Reserve Balance 
~ Accrual reduced to SO at S600 mlHion Reserve Balance 
~ Assessment Threshold for Minimum Reserve Assessments at SO 

Comparing :hese two scenarios, 4060 performs better at ensuring the solvency 
of the Reserve lund than 20AO. Under 4080 the Res· we balance grows 
moderately aver the years, while 20AO Initially cause$ ' drop in the Reserve 
balance and then grows slightly thereafter. In additlo1 the upper bound lor the 
Reserve balance under both of the scenarios Ia very CK)Se. However, this Ia not 
the case with tho lower bound, where 20AO can result In a balance thalia almost 
twice as low aa 4060. Due to the potentially low level of the Reserve balance 
under 20AO, It Is less stable than -4080. 

This difference In atabllily Is clearly seen In the area of Special Assessments. 
The 20AO scenario relies heavy on Special Assessments to keep it solvent, 
which has the potential of causing the cost to fluctuate substantially from year to 
year. The cost per customer per year for Speclal Assessments under scenario 
20AO would be $5.45. While 4060 also requires Special Assessments, they are 
substantially lesa than 20AO at a cost per year per customer of $4.12. Tho one 
advantage 20AO has over 4060 is that Its Inflows more closely match Ita 
outflows. 

Both scenarios provide reasonable alternatives for administering tho Reserve 
Fund. However, between the two scenarios, 4080 provides a bolter balance in 
meeting the solvency, stabiOty, and cost criteria used t<. assess the performance 
of the scenarios. Anally, the difference In the coat per customer baaed on the 

. ~nnuai.Accrual plus Total Assessments Ia small. Scenario 4080 cost $11.07 per 
customer per year verses $10.45 for scenario 20AO, or a dllforonce of $0.62 per 
year. 
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FLORIDA POWER AND UGHT- STORM RESERVE SOLVENCY ANALYSIS 
Rnanelal Model 

Sta~ Resente 8aJance 

Arvw..la A.ocrual 
Minim;m ReMMt Balance 
MiniYD Reaa,.,. Balance 

Rac1raon In AnruaJ Acc:Nal 
Ma • i-1 m A Ill w Balance 
Nun'ClW of CUIDiWiiS 

In\ wnt lncc••• 
1 stl..&:a of Crodl 
1st LOC Interest Rate 
2nd l.-ol er.dl 
2nd lOC lnlerell Rate 
Ojrl••Jg Elq)el• Ra1e 
Speca4 Atl •••t 
Cnd lila Pii q,.J 
Assessmentllnshokl 

0.. •@"eAmount 

Ded =tHe Thl-"ood 

Summary of Assumptions 

$237,000,000 
$20,000,000 (Variable) 

$250,000,000 (Variable) 
,._ c-'0,000 (Variable) 

50')(, When~ eKcMds MiniMax the acauaJ Is reduced by U. faetof 

S7SO,o00,000 (Variable -When the 111Serve reaches the Maxknum the annual acx:rual is $USpanded) 

3,550,000 
.3.5% (Aitor Tax R&ta) 

$300,000,000 
4.0% (Alter Tax Rate) 

lJnlimlled 
4.CW. (Aitor Tax Rate) 

$0 
EquaiiO one fillh of IDCIII Cfecit line Draw Plus Interest 

Equal to one filth of Iota! Cnldit Una Drew 

$100,000,000 When the reserve falls below this lhrushold by more than lho Annual Accrual, a 
Minirnl.m ~rve Assessment is made equal to 1151h oflhe threshold llrTlOWit until the 
R8HMI exceeds the Ass IISrnMI Thrahoid 

$16,000,000 Total Deductible 11m01.11t lot non-T&D property covered by lniUianee 

$50,000,000 If T&D damage e•ceects this ltveshold, It Is asunod lhal thefe Will be liguilanc 
damage 10 FPL't othlr non-T&D assets covered by insunlnee. The S1ionn Reserve Is 
assumed 10 Incur an additional loss oquaiiO the Insurance Doduetiblt Amounl lithe 
T&D damagt does noc exceed this lhteshold. ol is essuned that the damage 10 !he 
otllor Insured non-T&D assets Is relallvely minor. When lhis Is the case. the SIOrm 
Reserve does not Incur any additional loss due to deductibles and/or uses.sments. A 
Deductible Thrushold ol $50 milion was usod In the analysis. 
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lrw Ire. 
Min. A ............ .,. . I IW4 

I·Y-
2nciY-
3odY-
4\Y-
SIIY-
.. y_ 
n.y-.,,_ 
.. y_ 
lOllY-
lillY-

s..cill l -Ta&lil 

• tB9. 

T-

-Uil.OC 
-2MIUJI; ..... 
--
filling A ---
c.. 
,. a... ~lim-Blecllve 
21111 a... ~0...-Bllc1IW .. 

111LOC 
2nd LOC 

l ll er.dlt u..• 1 nee 

2ndCrodll ~- ICe -

Fl.ORIDA POWER ANO LIGHT· STORM RESERVE SOLVENCY ANALYSIS 
Anew:lal Model 

(Dollars In thouaanda) 

t iiY- 211d'f- "d'f-

_,_ 
237,000,CKIO 1411 17_11.0156, 153 15.744..7110 

20,000000 20 20,000,000 20000000 

a.; 000 .. 7110 18:1 5:::!§:112.11 4.511.588 
• 0 0 0 0 

0 0 0 0 
0 0 0 

0 0 
0 

: 

0 0 0 0 

000 28. 7llll.l53 25&112.11 24581.588 

1-
0 100000000 0 

t 000 0 1 .. 000.000 0 

0 0 0 0 
0 0 0 
0 0 0 

tLOOO.OOO 0 118,000,000 0 

-87.105.000 211,780.113 ·80,108,372 24.581.588 

1•2Mooo ' 71.055.. 113 85.741,7110 IIO,ftl,¥0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

CUICU) 0.0000 00000 0 0000 

,.,,_ lllo'f-
110 ~Z:.255 

20000,000 ~000 
;1.43~ Ul,el2 

0 20.000000 

0 
0 0 
0 0 
0 0 
0 0 

'11.472.1142 

I~ 0 
23,431.315 !Ill.~ 

200 0 

~-II; 0 
0 0 
0 
0 0 

2111..000,000 :SIII~,530 

·1112.51511.a 15 

..sQ.CIQZP 

IZ23li2SS 2110.324JI7a 
122382M 217.781,745 

0 IJ,ZJ2 

0 0 
0 0 

82238XS 300.000.000 
0 C2.583.232 

0.0000 10.5374 
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ApoeodiK 8 

The table In thll l&ellon shows the expected annual Net Inflow (Outflow) lor the 
Storm Rt~serve based on the Annual Accrual, Aseesaments, lnvelitmentlncome. 
Interest El(pense on Borrowings and Hurricane damage. The first scenario 
(10AO) shows that there Is an expected annual Nm Outflow of $7.8 million dollars 
a year which would reduce the Reserve balance e ~year. Conversely, the last 
scenario (606200) produces an expected annual t ,lf lnllow of $12.9 mllllon 
dollars which would add value to the Reserve bale. .ce oacu year. 11 can be 
noted from the table that tho elCpeC!ed annual accrual amount Is different from 
(and leas than) the •nominal' accrual amount. For example, the first scenario, 
10AO, represents one of the cases with a $10 million annual accrual amount. 
However, the average amount of the annual accrual for this scenario Is only 
about $9.7 million. This Is beCause there Is some likelihood that the accrual 
amount villi be reduced by 50% to 100% at some time over the thirty year period 
beCause of the Reserve balance exceeding certain thresholds. 

2004~.01/FPL.OI 
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SCEHARtO 
11Wl 

1QA100 

1~ 

1080 
108100 

108200 
20AO 

2QA100 

~ 

20110 
208t00 

208200 
4CW) 

~100 

4QA200 

4090 
406100 

408200 
fiQAO 

601\100 

60A200 
eoeo 

606100 
608200 

ACCRUAL 

9.715.8 
9,715.3 
9,657.3 

9,373.1 
9,368.7 

9.211.9 
17,7151.8 

17,8808 

17,315.8 

16.5118.8 

18,415.0 

15.744.2 

X7.403.8 

26,871.6 

25,905 8 

24,883.3 

23.92U 
22.8110.8 
31,561.~ 

30,873.0 

29.858.~ 

28.024.7 

27.148.7 
25.941.3 

.. 

ANNUAL NET INFl.OW (OUTFLOW) 
($ T'houaanda) 

lOT AI. INV'ESlMEHT INTEREST 

ASSESSiotEHTS INCOME tDCPENSE 

24.1&.8 8,2'75.1 3.567.8 

215,31U 7.228.1 2.459.2 

28.184.9 8.982.3 1,888.4 

24,182.2 8,144.5 :,.sao.3 

215.42110 7.099.0 2.46115 

28,334 5 8.817.4 1,811&7 

19.342.1 9.899.1 2,492.8 

20.i2.U 10,6e7.5 1,1lO•U 

22.!0S.A t2.005.2 t.54t.t 
19,713.8 11.1111,0 2.537.8 

21.~58.9 10,008.1 1.944.0 

23,1tl0.4 11,348.7 1,5110.1 

13.7a2.0 15,880.3 1,492.3 

14,791.1 18,308.1 1.266.7 

16.111U 17,13!.6 1.0111 a 

14,810.8 13,1182.8 1,593..5 

15,1137.1 14,4S0.9 1,3e0.5 

17,455.8 15.187.2 1,188.i 

1Q.8893 19,702.3 1,06&.1 

11,74U 20,073.4 9411.5 

12,1121.0 20,559.4 8550 

12.13114 1e.sn.o 1,1114.0 

13,189.9 17.199.0 I 1,069.9 

14,532.5 17.837.1 987.9 

HVRRICAHE NET INFLOW 
!W.IAGE (OUTFLOW) 

44.2$09 (7.7a1 

44.290 9 (3,487.8 

44.290.9 G3S..2 
44,290.9 \;,:~. 

44.290 c; (3.8&4 7) 

447'.0.11 174.3 

41..290.11 19..3 

44,290.a 3,007.11 

44,2110.8 11,095.3 

44.290.11 (1,400.3 

44.290.9 1,543.1 

44.290.9 4,3112..4 

44.290.9 11.012.8 

44.2110.9 12,413.3 

44.290.a 13,847.0 

44.2909 7,292.11 

44.290.9 8,!64.7 

44.2"0.9 9.845.8 

44,290..9 us.ns.s 
44,290.9 17,450.5 

44.290.9 18,190.8 

44.2909 11,55:!.1 

44.290.9 12. 154.8 

44.290.9 12.852.1 
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Apoeodlx C 

The charts In this section show tho probability that tho storm resorve assets will 
bo Inadequate to cover hurricane losses at some lime during the relevant lime 
horizon for each of the scenarios. Whenever this cxx:urs it Is assumed that the 
Storm Reserve borrows funds and requests Special Assessments to pay the 
losses. For example, a probability of 0.3 corresponding to the 10 year mark 
means that there Ia a 30% likelihood that borrowing will be necessary at :east 
once during the first ten years of the storm fund to pay kr hurricane losses. 

The first chart summarizes the probablfttles of borrowing ' Jr all the 24 scenarios 
considered. The subsequent charts group the scenarios by the amount of tho 
annual accrual (I.e., $10,$20, $40 or $80 million) for easler reading. As an 
example, It can be seen from the chart for the annual accrual amount of S1 o 
million, that for scenario 1080 (I.e., annual accrual of $10 million, Minimum/ 
Maximum threshold of $400 million, Maximum threshold of $600 million, and no 
minimum assessments), there Is more than a 70% likelihood that borrowing will 
be necessary at some time during the 30 year period from the start ol the Storm 
Reserve. From the last chart !n thla section, it can be seen that for scenario 
60A 100 (I.e., annual accrual of $60 million, Minimum/ Maximum threshold of 
$500 million, Maximum threshold of $750 million, and Assessment threshold of 
$100 million) the corresponding probability of borrowing Is about40% over the 
30 year period. 

200-i39.011FPL.01 
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Append!xD 

The charts In this section show the Impact of the various scenarios on the Storm 
Reserve. The chart shows the mean value of the Reserve balance over the 30 
year period and the upper and lower bound defined respectlvely as the 9511 and 
5111 percentile of non-exoeedance. 

As an example, scenario 10AO (annual accrual $10 million, Minimum/Maximum 
threshold of $500 million, Maximum threshold of $750 million !llld no minimum 
assessmente) shows that the expected value (mean curve) ol he Reserve 
balance declines from $237 million to $0 under thla scenario 11 '8r the 30 year 
period. The upper bound under this acenarlo at the end or the.. 30 year period Is 
approximately $675 million !lnd the lower bound Is approximately -$650 million. 
This can also be Interpreted as this acenario having a 90% probability that the 
Reserve balance wUI be between $675 million and ·$650 million w~h an 
expected Reserve balance of SO at the end of the 30 year period. 

200439.0tiFPL.01 P.1 
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Tht fifll table In !hie HCtloo (Tible E·1) aummari1et the expected costa to 

cuatomert on an fMual balll toward tht 1torm rtttrvt. 'Tht total cost I• 
separated out Into the 'baae' annual accrual amount and other aueumenta (I.e., 

minimum reserve asseaamenta and apeelat aueasmenta). 

Table E·2 ahowa the aourca of funds In each scenario, breaking out on a per 

customer baals, the annual accrual amount, the minimum reserve and special 

aaseasmentl, Investment Income to the storm reserve. and finally, the reserve 

deficit, I.e., oxpocted draw-down on the reserve balance over the thirty-year 

period. 

Figure E·1 ahowa the total coste to cuttomers and the eJCpeC11 1 reserve balance 

at the end of thirty yeare. under different scenarlot. The custc 11er coats and end 

reaerve balance ere shown as ratlos, to enable comparison o. the two amounts 

on a consistent basis. The customer cost under each scenario Is shown as a 

ratio of the expected coat under that scenario to the lowest cost for all scenarios 

(I.e., scenario 1080). Thua allacenartos ahow customer costa of 1.0 or greater. a 

value of 1. 5, for example, lmpllcta that the customer coat under that scenario Ia 

expected to be 1.5 tlmet that of the lowest-coat acenarto (1 080). The end 

reaerva balance amount Ia ahown aa the ratio or the expected reserve balance at 

the and of thirty y~tara to the Initial reserve amount (I.e., $237 million). Any 

scenario showing end reaerve balance leu than 1.0 Indicates a draw-down on 

the lnitlal reaerve to pay for hurrlcane loaaes over the thirty-year period. In other 

words, tho Initial reserve was tapped aa a source of funds. 

Figure E-2 gives a breakout of the total cost to the customer under the vanous 

scenarioa, showing the relative amounts of the annual accrual amount and the 

two assessments (minimum reaerve and special assessment). This chart 

ln~lcates the level of volatility expected In customer rayments wllh respect to 

assessments that might be neoellal)l from limo to Ume to cover hurricane 

losses. Thus, In comparing two attemaUves w1th the same total cost to customer. 

the one with a greater proportion or nom.alaccrual amounts In the total cost 

would be preferable to one with a greater reliance on apecial aaseuments. 

Table E-3 shows the total hurricane damage ."lid Interest expenl'les under the 

different acenarlol, and the ratio of total cost to :<::placement value of aaseta. 

Thla value repreaents. on a cost per thouaand dol'ar baals, tho total coat to self

insure the aaaets under the storm reaerve. and m•v be used as o benchmark to 

evaluate attematlves such as purchase or Insurance . 

200438.01/FPL~I E·l 
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TABLEE-1 
SOURCES OF RINDS PER CUSTOMER 

($ Tlw:lusanda) 

AHNUAI.. TOTAL COMBINED 
ACCRUAL ASSESSMENTS TOTAL 

8,7155 24,0S88 33.7855 
8.715_3 28.318.8 311,()3(.2 

e.6673 28.184.8 37,852.2 
8,373..1 24.162.2 33,535_3 

8.368 7 :le.428 0 35,798.7 
9,211.51 28,334.5 37.548.4 

t7.75U 18,342.1 37,103..9 

17..580-! 20,9248 38.605_5 

17.315-! 22..60114 3SI,i22.1 

U1.511e-6 19,7138 311.312.4 

16,415 0 21.358.8 37,7719 

15.744.2 23.160.4 38.1104.7 
27.~ 13,702..0 41,105.5 

2fU71.6 14,791.1 41,562.7 

25.805.8 16,198.3 42,104. I 

24,883.3 14,610.8 39,2$4.1 

23.828.2 15.837.1 38,765.3 

22..1580.9 17,4558 40,1311.5 
31,661.0 10,859.3 42.430_3 
30,m.o 11,744.5 42,817.5 
28,e.se.3 12,921.0 42.m.3 
28.024.7 12,136.4 40,161.0 
27,148.7 13,169 9 40,316.6 
25.841.3 14.532.5 40,473.8 



-------------------
TABLEE-2 

Fl.ORIDA POWER AND LIGHT- STORII FUND SOLVENCY ANALYSIS 

Source of Funds - Expected Annual Basis, Per Customer 

MlMran 
Annuli 1..,. ..... " S9edll ,...... ,...... 

ScaMdo ~ ~ Accnal Income o.llcil Tot.l 

1twl sua . so.oo $2,74 s1 .n $2.20 $13.<18 

1~100 SS.87 ~~. .... $2.74 $2.04 Sl'98 $1 3.17 

10A200 $5.18 $2.75 S2.n $2.52 40. 111 $13.01 

1080 $8.111 SOJlO S2.&t $1.73 $2.31 $13.<18 

108100 seoo sus $2.64 $2.00 S1 011 $13.17 

108200 SS.22 $2.76 $2.59 $2.<18 .$005 $13.01 

2IW) $5 4$ so.oc $5.00 $2.73 4001 $13. 111 

2Q.t.100 $4.84 so. as $4.911 $2.89 40115 $13.01 

20A200 $4.43 $1 .84 $UII $3.31 ..s1.n $12.91 

2080 S5..S5 so.oc $4.811 $2.57 $0.38 $13.19 

208100 $5.05 $0.87 $4.62 $2.62 40.-43 $13.02 

208200 $4..54 $ 1.1111 $4.-43 $3.20 -$1.23 $ 12.92 

4QAO $3.88 so.oo S1.n $4.42 -$3.10 $12.90 

4QA100 $3.65 S0. 52 $7.57 $4.59 -$3.60 $12.83 

40A200 $342 $ 1.14 $7.30 $4.113 ..S:S.iO $12.78 

4080 $4.12 so.oo $6.115 $3.81 -$2.05 $12.93 

408100 SU 1 $0.511 $8.74 $4.07 -$2.41 $ t2.116 

4011200 sua $1.24 $6.39 S-4211 ..s:z.n $12.111 

60AO $3.011 so.oo $8.89 $5.55 -$4.73 $12.78 

60A100 $2.96 $0.35 $8.70 $5.65 -$492 $12.74 

60A200 $2.114 so. eo $8.-41 $5.79 -$512 s 1z.n 

6080 $3.42' so.oo $7.89 $4 75 -$3 25 $ 12.81 

608100 $3.32 $0.39 $7.65 $4 114 -$3~2 $12.711 

608200 $3.21):. SO.II9 $7.31 $4.97 -$362 $ 12.75 
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TABLEE-3 
Total CoatfTotal Replacement Value 

(Rata'$1,000) 

HURRICANE IHTEIEST TOTAL 

' •.MAGE EXPENSE COST 
($~) ($ Thovsards) (S Thousands) 

44,280.9 3,567.8 47,858.7 

44~ 2,459.2 -46.750.1 

44,.2.110.9 1,8118.4 46,1711 3 

44,.2.110.9 3,580-3 47,87 1.2 

44.2SI0.9 2.469.5 46,7&0.4 

44.2SI0.9 1,898.7 46,1898 

44.2SI0.9 2.4112.8 46,183.7 

44,290.9 1,904.3 46,1115..2 

44,.2.110.9 1,541.1 45.832.0 

44~ 2.537.8 -46,828.7 

44,2S10.9 1.944.0 48.2349 

44~ 1.580.1 45,811.0 

44.290.9 1,492.3 45,783.2 

44,290.9 , ,._7 45,5578 

44.290.9 1,097.8 45,388.7 

44,.2.110.9 1,593.5 45,884.4 

44.290.9 1,380.5 45,651 .4 

44,.2.110.9 1,186.9 cs.cn.8 

44,2909 1,066.1 45,3570 

44,290.9 949 s 45,240.4 

44,290.9 655.0 45,1459 

44.290.9 1,194.0 45,484 9 

44,2909 1,069.9 45,3608 

44,290.9 967.9 45.258 8 

COST noTAL 
REPlACEMENT 

VALUE 
(Rile/$ UlOO) 

6.&152 

5.6805 

5.6111 

58167 

5.6817 

56123 

5.6845 
5..6130 

5.5G89 
5.6900 

5.8178 

5.5738 

5.5630 

5.5355 
6.5150 

5.5153 

5 5470 

5..5259 
5..5112 

5.4970 

5.4655 

5.5267 

5.5116 

5.4993 
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