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The Town of Palm Beach, Florida ("Palm Beach"), and the CMP 
$=OM 

Town of Jupiter Island, Florida ("Jupiter Island") , collective1 
CfR 

referred to herein as the "Towns," hereby give notice that t 

have today filed sixteen (16) copies of the report entitled GCL I 

Cost-Effectiveness of Undergrounding Electric Distribution 

Facilities in Florida ("UG Cost-Effectiveness Study") with the 

Commission Clerk. Both of the Towns are intervenors in Docket 

No. 060150-E1, and both are also participants in the 

opt- 

RCA 

SCR 
SGA 

SEC I 
Commission's rulemaking dockets relating to strengthening OTH 

Florida's electric distribution infrastructure, including 

undergrounding, i.e., the above-styled Docket No. 060172-E1 and 

Docket No. 060173-EI. 

b & FILED 
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As previously explained by the Town's undersigned counsel, 

this report was prepared by PowerServices, Inc. for the 

Municipal Underground Utilities Consortium, an organization in 

which the Towns are participating members. As previously 

committed by the Town of Palm Beach (in its Notice of Withdrawal 

of Motion for Abeyance, filed in Docket No. 060150-E1 on October 

5, 2006), the Towns' counsel furnished an electronic copy of the 

UG Cost-Effectiveness Study to FPL and to the Commission Staff 

on November 6, 2006. 

The Towns request that the UG Cost-Effectiveness Study be 

filed in Docket No. 060150-EI. Per discussions with counsel for 

the Commission Staff, the Towns request that the UG Cost- 

Effectiveness Study also be cross-referenced in the Document 

Index Listings for Docket No. 060172-E1 and Docket No. 060173- 

EI. The Towns make this request in the event that the 

Commission or Commission Staff, or any other party, wish to 

consider the UG Cost-Effectiveness Study in connection with 

these rulemaking dockets. 

Respectfully submitted this 13th day of November, 2006. 

225 South Adams Street, Suite 200 
Tallahassee, Florida 32301 
(850) 222-7206 Telephone 
(850) 561-6834 Facsimile 

Attorneys for the Town of Palm Beach, 
Florida, and the Town of 
Jupiter Island, Florida 
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. 
CERTIFICATE OF SERVICE 

I HEREBY CERTIFY that a true and correct copy of the 
foregoing Notice of Filing has been furnished by electronic Mail 
(without the UG Cost-Effectiveness Study) and by hand- 
delivery(*) or by U.S. Mail (with a copy of the UG Cost- 
Effectiveness Study) this 13th day of November, 2006, to the 
following: 

Larry Harris* 
Roseanne Gervasi 
Florida Public Service Commission 
Division of Legal Services 
2540 Shumard Oak Boulevard 
Tallahassee, Florida 32399 

Harold A. McLean 
Charles J. Beck 
Joseph A. McGlothlin 
Patty Christensen 
Office of the Public Counsel 
111 West Madison Street 
Room 812 
Tallahassee, Florida 32399 

John T. Butler 
Florida Power & Light Company 
700 Universe Blvd. 
Juno Beach, FL 33408 
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COST-EFFECTIVENESS OF U N DERGROU N DING 
ELECTRIC DISTRIBUTION FACILITIES I N  FLORIDA 

EXECUTIVE SUMMARY 

Introduction and Backaround 

From 1960 until 2000, Florida experienced relatively few significant strikes by 

named hurricanes and tropical storms. The most notable exception was Hurricane 

Andrew in 1992. However, in 2004 and 2005 Florida experienced unprecedented 

hurricane and tropical storm impacts. Ten named storms - Arlene, Bonnie, Charley, 

Frances, Jeanne, Ivan, Dennis, Katrina, Rita, and Wilma - struck Florida in those 

two storm seasons. The impacts on human lives and property were extensive and 

severe. Extended power outages disrupted life and economic activity for days, and 

even weeks. Many experts believe that the 1960-2000 period was a low cycle of 

hurricane activity, and that the state is now entering a period where more storms, 

and likely more severe storms, are expected. 

Following the 2004 storm season, the Florida Public Service Commission ("PSC") 
published an updated report on undergrounding distribution facilities, which 

consisted mainly of updating cost information from a report done 13 years earlier 

Florida Public Service Commission, Preliminary Analysis of Placing Investor-Owned 

Electric Transmission and Distribution Facilities UNDERGROUND in Florida - March 

2005. However, following the 2005 storm season, the PSC began a series of 

activities to examine ways of strengthening or "hardening" Florida's electric 

distribution infrastructure to be more resistant to the damages of storms in order to 

reduce the storms' consequences on Floridians. The PSC's activities began with 

workshops and quickly evolved into rulemaking dockets that are still in progress as 

of the date of publication of this report. The 2005 Florida Legislature enacted 

comprehensive energy legislation, which required, among other things, that the 

PSC conduct a review to determine what should be done to enhance the reliability 

Municipal Underground Utilities Consortium 1 - 1  
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EXECUTIVE SUMMARY 
(CONTINUED) 

reliability of Florida's transmission and distribution grids during extreme 

weather events, including the strengthening of distribution and transmission 

facilities. Considerations may include: 

Recommendations for promoting and encouraging underground 

electric distribution for new service or construction provided by public 

utilities. 

Recommendations for promoting and encouraging the conversion of 

existing overhead distribution facilities to underground facilities, 

including any recommended incentives to local governments for local- 

government-sponsored conversions. 

Recommendations as to whether incentives for local-government- 

sponsored conversions should include participation by a public utility 

in the conversion costs as an investment in the reliability of the grid in 

total, with such investment recognized as a new plant in service for 

regulatory purposes. 

Recommendations for promoting and encouraging the use of road 

rights-of-way for the location of underground facilities in any local- 

government-sponsored conversion project, provided the customers of 

the public utility do not incur increased liability and future relocation 

costs. 

Section 19, subparagraph (2), Senate Bill 888 (2006). The PSC's report is to 

be submitted to the Governor, the President of the Senate, and the Speaker 

of the House of Representatives by July 1, 2007. 

Contemporaneously, Florida Power & Light Company (''FPLI'), the largest electric 

utility in Florida, initiated its "Storm Secure'' Plan, in which FPL proposed certain 

Municipal Underground Utilities Consortium 1 - 2  
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EXECUTIVE SUMMARY 
(CONTINUED) 

"infrastructure hardening" initiatives and modifications to its tariffs that govern 

conversions from existing overhead ("OH") distribution facilities to underground 

("UG") facilities, and in which FPL also proposed certain related amendments to the 

PSC's rules applicable to electric service. 

I n  the course of these proceedings and activities, a group of Florida cities and 

towns came together to form the Municipal Underground Utilities Consortium 

("Consortium" or I'MUUC''), with its primary purpose being to support a substantial 

study of the cost-effectiveness of undergrounding electric distribution facilities 

considered on a life-cycle basis. PowerServices, Inc. was engaged by Young van 

Assenderp, P.A. (YVA"), as special counsel on behalf of the Consortium, to perform 

the desired cost-effectiveness analyses. Thus, the analyses in this report, Cost- 

Effectiveness of Undergroundina Electric Distribution Facilities in Florida, address 

the total costs and benefits - not only the initial installation costs of UG vs. OH 

facilities, but also the differences in operating and maintenance costs - associated 

with UG and OH facilities. 

I n  Florida's regulatory framework the costs of OH service, which has been and 

continues to be the utilities' "standard of service", are borne by all customers. 

(Since approximately 70 percent or all new distribution facilities in Florida are being 

installed underground, it is apparent that customers prefer UG as their "standard of 

service.") The additional costs of UG facilities are apportioned between the utility 

and its "general body of ratepayers" (Le., all customers of the utility) pursuant to 

tariffs that require customers who desire UG service to bear part of the additional 

installation (or capital investment) costs by paying a Contribution I n  Aid of 

Construction ("CIAC"). Under present rules and tariffs, the required CIAC is 

effectively equal to the difference in the installed cost of the UG facilities minus the 

Municipal Underground Utilities Consortium 1 - 3  
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EXECUTIVE SUMMARY 
(CONTINUED) 

estimated installed cost of OH facilities. (In actual CIAC calculations, removal costs, 

the net book value of removed facilities, and salvage values are also taken into 

account.) Under proposals advanced by FPL in its "Storm Secure" filings and also 

under proposals embodied in rules that have been proposed by the PSC, the CIACs 

would be adjusted to reflect differences in the long-term operating and 

maintenance costs of UG vs. OH distribution facilities. This report provides analyses 

of all relevant costs and benefits of undergrounding, and is intended to be used, 

both directly and as a pattern or template, for calculating and determining 

appropriate CIACs for OH-to-UG conversion projects in Florida. 

It is undisputed that underground power lines cost more to construct (in most but 

not all cases) than comparable overhead power lines. This report addresses the 

direct, quantifiable costs and benefits of installing, operating, and maintaining 

underground power lines in lieu of overhead power lines in the context of electric 

infrastructure life cycles and environmental conditions in Florida. However, the 

social and long-term economic benefits of underground power lines are well known. 

The report also addresses non-quantifia ble benefits to utility customers and general 

economic benefits to Florida as a whole. 

The destruction wreaked by hurricanes and tropical storms in Florida is all too well 

known to every Floridian. The impacts of hurricanes and tropical storms, as well as 

the impacts of severe summer thunderstorms and unnamed storm systems (like the 

"Perfect Storm" of 1991) are also well documented and a "fact of life" that Florida 

utilities will continue to encounter. A utility can choose to continue to do business 

as it has always done and reconstruct its OH system with each storm a t  enormous 

cost to the utility, its ratepayers, and the citizens and communities its serves. 

Conversely, a utility and the communities it serves can take a proactive role in 
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EXECUTIVE SUMMARY 
(CONTINUED) 

mitigating the adverse impacts associated with massive storm related outages and 

the economic costs imposed on the utility and the communities. Overhead power 

lines can be hardened by applying the latest National Electrical Safety Code (NESC) 

standards and other known and accepted practices to reduce the vulnerability of 

the power lines to storms. Even though OH systems can be hardened to withstand 

wind speeds of Category 3 and higher storms, they generally will be disabled in 

such storms due to damage from windblown vegetation and other flying debris. 

Alternatively, OH power lines can be placed underground, thus providing maximum 

mitigation of storm (hurricane) damage and associated outages. 

For the cost of UG conversions to be appropriately shared among the interested 

and benefiting parties, and for municipalities and other customer groups to be 

given proper incentives to undertake UG conversions, an appropriate methodology 

reflecting all costs and benefits of UG conversions must be developed and 

implemented. An adjustment in the customary CIAC methodology is the 

appropriate mechanism in which to reflect the benefits of placing electric utilities 

underground. 

DescriDtion of Analvsis 

The study of the relative costs and benefits of UG vs. OH facilities, and the 

development of the appropriate adjustment methodology and CIAC levels, was 

approached from an average overall system basis. It is recognized that additional 

adjustments on a site-specific basis will be required in many cases, These site- 

specific adjustments do not need to take the form of numerically specified charges, 

but may be recognized conceptually in utility tariffs for inclusion in CIAC calculations 

where they are warranted. These adjustments and the methods used to develop 
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EXECUTIVE SUMMARY 
(CONTI NU ED) 

them are summarized in this Executive Summary, addressed in more detail in the 

body of the report, and further detailed in the Appendices. 

The initial phase of the analysis included the development of an extensive data 

request submitted to FPL, the review and utilization of FPL's responses, review of 

other industry information, and site visits to five (5) municipalities in Florida that 

represented a cross section of the types of municipal environments and varied 

overhead to underground conversion issues, which would be encountered by FPL 

and other Florida utilities. This includes such items as demographics, location, 

types of construction, physical constraints, and overall electric system differences. 

Additionally, a site visit was made to Brunswick Electric Membership Corporation 

("BEMC"), a cooperative utility sewing the barrier island region of southeastern 

North Carolina with topography similar to coastal Florida. BEMC has completed an 

extensive OH to UG conversion project based on an approved and funded Federal 

Emergency Management Administration (FEMA) hurricane hazard mitigation project 

and has had an ongoing undergrounding effort since the early 1990s. This region 

has experienced major storms and hurricanes since the undergrounding effort was 

undertaken with a near 100% success rate with regard to improved storm 

restoration and reliability improvement. A more detailed discussion of these visits is 

contained later in the report. 

Upon completion of the site visits and review of FPL's data responses and other 

industry information, a CIAC calculation methodology and model were developed. 

The construction cost estimates were prepared based on multiple scenarios to 

represent the average electric system conditions encountered in a municipal 

environment. These included: 

Municipal Underground Utilities Consortium 1 - 6  
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EXECUTIVE SUMMARY 
(CONTINUED) 

1, 

2. single-phase line construction; 

3. 

4. 

5. sectionalizing and switching; and 

6. street lighting. 

three-phase large and small conductor construction; 

single- and three-phase transformers/transformer banks; 

service conductors estimated for typical load size; 

The removal of existing overhead facilities was also considered as part of 

converting existing OH facilities to hardened OH or to UG facilities. (The 

"hardening" standards used were the NESC extreme wind criteria applicable for 

coastal Florida.) Cost estimates for UG construction, OH construction, and OH 

removal per mile were prepared for three-phase high-density (100 services per 

mile) areas, three-phase low-density (50 services per mile) areas, single-phase 

hig h-density areas, single-phase low-density areas, high- and low-density street 

lighting, three- and single-phase overhead removals, and services installations 

based on different conductor sizes. 

A detailed cost estimate associated with each type of construction was developed 

for both a hurricane-hardened overhead line and its equivalent underground line on 

a per mile basis. To determine a representative mix of the different areas or 

densities involved for a typical construction area, costs per mile for the different 

construction types were added together along with associated services, street 

lighting, and existing overhead removals. These were then divided by the total 

mileage to obtain an average cost for UG and for OH construction. 

The average installed cost differential per mile for the UG and OH construction 

scenarios establishes the base "average system" conversion cost to be used as the 



EXECUTIVE SUMMARY 
(CONTINUED) 

starting point for calculating CIACs. I n  the methodology developed herein, which is 

effectively the same as that reflected in the PSC's proposed rules addressing these 

matters (see Order Number PSC-06-0556-NOR-EU, issued on June 28, 2006), the 

cost of hardened OH facilities is first subtracted from the cost of UG facilities; 

without any further adjustments this amount would be the CIAC. This difference is 

then adjusted by additional, quantifiable differentials between the costs of 

operating and maintaining UG vs. OH systems. Where the operating and 

maintenance (0 & M) costs for UG facilities are less than the comparable costs for 

OH facilities, e.g., storm restoration and tree-trimming costs, these cost differences 

represent savings that a utility's general body of customers will realize from UG 

conversions, and accordingly, these differences are subtracted from the "starting 

point" to arrive a t  an appropriate "net" CIAC that fairly reflects the value to the 

utility and its general body of customers of having the UG conversion projects done. 

Thus, the average installed cost differential may also be used as the denominator 

for the development of a CIAC percentage adjustment to reflect the long-term 

economic benefits of converting overhead power lines to underground. The cost 

estimates reflect the utilization of data from FPL, other prior studies, and the 

PowerServices team's extensive experience not only in developing project cost 

estimates but also, and even more importantly, with actually designing and 

providing construction management on many comparable projects which have been 

successfully completed. 

First, a detailed list of benefits was prepared. The benefits were then divided into 

three categories: 

1. quantifiable average system benefits; 

2. project and site specific benefits; and 

3. qualitative (non-quantifiable) benefits 
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EXECUTIVE SUMMARY 
(CONTINUED) 

Category 1 was used to develop the benefit adjustments to CIACs - based on and 

reflecting the cost savings to the utility and its general body of customers that are 

realized through UG conversions - that are recommended in this report. Category 2 

is a list of issues and benefits that must be addressed as part of any utility's UG vs. 

OH cost estimate development for each specific project area. I n  some cases, site- 

specific conditions will cause there to be greater benefits from UG conversions, and 

in some instances, these benefits will eliminate all or most of the CIAC required for 

a specific UG conversion project. Category 3 consists of items that are benefits to 

the community (such as enhanced reliability of healthcare, traffic control and other 

utilities, aesthetics, and environmental amenities), which make it worthwhile for the 

municipality to expend dollars for CIAC. 

Quantifiable direct benefits include: 

1. reduction in restoration costs following hurricanes, tropical storms, and other 

weather events; 

reduction in 0 & M expenses; 

reduction in accident litigation and award costs; and 

reduction in lost revenues (which corresponds to increased sales and thus 

reduced rates in the long run). 

2. 

3. 
4. 

Project site-specific conditions and benefits from UG conversions may include the 

following. 

1. 

2. 

Undergrounding is the only solution for NESC hazard violation remediation. 

Undergrounding is the least expensive and most effective NESC hazard- 

violation mitigation. 

Municipal Underground Utilities Consortium 1 - 9  
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EXECUTIVE SUMMARY 
(CONTINUED) 

3. Due to rear-lot-line and other construction area constraints, underground 

conversion or overhead relocation a t  much higher cost are the only 

alternatives. 

Three-phase commercial or industrial area service and conversion is more 

economically accomplished with UG facilities. 

An array of combinations and iterations of the four above cost differential 

issues. 

4. 

5. 

Conditions producing these benefits will, from time to time, be encountered in the 

OH line upgrade, maintenance, and hardening construction. When cost and CIAC 

estimates are prepared, the impact of these OH line costs and construction 

constraints will substantially lower the OH to UG cost differential. In some cases, it 

may bring the differential cost to zero, indicating that no CIAC should be charged. 

As used in this report, the term "qualitative benefits" means real, tangible benefits 

realized from UG conversions that are not directly captured or reflected in the costs 

borne, or in the benefits realized by, the utility and its general body of customers. 

These qualitative benefits include the following. 

1. Improved health and safety during and after storms due to fewer power 

outages and more rapid power restoration. Emergency management 

personnel recognize the level of an emergency is substantially reduced when 

utilities, particularly power, are restored quickly or never interrupted. These 

benefits may include: maintaining service to critical care facilities and health 

care equipment, traffic control devices, fire suppression systems, public area 

lighting (especially important for nighttime restoration efforts), and other 

utilities, such as water, wastewater, and telecommunications services; 

reduced perishable food and other product losses; enhanced security and 
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EXECUTIVE SUMMARY 
(CONTINUED) 

protection from crime and looting; and enhanced public perception of safety 

and security. 

2. Life safety. 

3. Aesthetics. 

4. Reliability. 

5. Enhanced Economic Development and Reduced Economic Disruptions Due to 

Storms. 

6. Environmental Benefits (trees/land). 

7. General Community Enhancement. 

The quantifiable benefits have been computed for each item. Section 2 discusses 

this in greater detail, and Appendices A through J provide the supporting 

calculations and data. The approach has been to utilize, to the maximum extent 

possible, FPL data and other data commonly available in the industry. The analysis 

has been done conservatively and balanced to reflect a real system average CIAC 

adjustment that could be fairly incorporated in a tariff. The site-specific issues and 

calculation adjustments can be easily handled as part of the development of the 

overhead to underground cost estimates and differential that is applicable before 

the CIAC adjustment percentage. The following table summarizes the results of 

this report and its analysis. 
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EXECUTIVE SUMMARY 
(CONTINUED) 

OVERHEAD to UNDERGROUND CONVERSION ClAC CALCULATION 
(Costs and adjustments on a per mile of conversion basis) 

Outage Restoration Reduction - Non-major events 
- Major Events 

Reduced Revenue Losses - Non-major events 
- Major events 

- Vegetation Management 
- Other O&M** 

Reduced O&M Costs 

Cost of UG Locates 
Loss of Pole Attachment Revenue 
Reduced Accident Litigation & Award Payments 

Non-Participant Benefit (Qualitative Others) 

Elimination of NESC (Code) Violations 

Elimination of Overhead Routing Problems 

** Other O&M From FPL Data Responses Reflects Higher OBM for Underground / Mile 

PowerServices Inc. Estimates Reflect Improved O&M Cost for Underground Based on Improved Technology 

and other utility experience 

$46,775.42 
$197,791.32 

$1,109.25 
$20,443.99 

$74,808.42 
$9,960.00 

($6,540.00) 
($9,300.00) 
$87,109.28 



EXECUTIVE SUMMARY 
(CONTINUED) 

Therefore, this report recommends an appropriate "base" CIAC adjustment (Le., 

based on typical or average conditions and without taking site-specific conditions 

into account) percentage to be 50.54O/0. Thus, a $1,000,000 OH to UG cost 

differential would be reduced to $494,600 using the CIAC adjustment factor [CIAC x 

(1 - adjustment factor) = payment]. For site specific conditions, the CIAC 

calculations should include additional benefits realized due to elimination of NESC 

violations, elimination of OH routing problems, and additional savings realized 

where the project involves an above average percentage of rear-lot-line OH 

construction. 

There are also additional qualitative benefits that will accrue to the citizens and 

utility customers served by substantial UG conversion projects; these will likely not 

be captured in the utility's accounts and directly reflected in the utility's rates, but 

they are real nonetheless. 

Finally, this report provides estimates, based on the conventional utility reliability 

analysis methodology known as Expected Unserved Energy (I'EUE'I) analysis, of the 

real economic value that may be realized by Florida's residents and businesses from 

reduced outages. Using reasonable assumptions based on FPL's outage 

experiences from 2001 through 2005, and extrapolating for other utilities that were 

impacted by named storms in 2004 and 2005, and also using values reported in the 

literature of utility economics and utility engineering economics, it is not 

unreasonable to estimate that the economic value that would have been realized, 

just in 2004 and 2005, had Florida's electric infrastructure been largely 

underground, would have been on the order of $50 billion. 
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EXECUTIVE SUMMARY 
(CONTINUED) 

Team ExDerience 

The PowerServices, Inc. team that prepared this report includes professionals with 

nationwide electric utility experience and comprises services to over 300 utility 

industry clients in 40 states, including investor-owned utilities, municipal and 

cooperative utilities, state regulatory commissions, and statewide, regional, and 

national utility organizations. The team includes a member of the IEEE Distribution 

System Reliability Subcommittee on IEEE Standard 1366-2003, former electric utility 

managers, a former city manager, utility system directors, and statewide power 

agency board members. 

The primary team members assembled to conduct the various tasks on the project 

include: 

Team Member 
Gregory L. Booth, PE 
R.L. Willoughby, MBA 
D. Steven Hodgin 
Harry G. Buckner 
Dr. William Watson, Ph.D. 
H, Michael Taylor, PE 
Peter 1. Rant, PE 

Years of Electric 
Utilitv Experience 

40 
40 
37 
36 
31 
30 
16 

Municipal Underground Utilities Consortium 1 - 14 
'November 2006 





I 
I 
I 
I 
I 
0 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

COST-EFFECTIVENESS OF UNDERGROUNDING 
ELECTRIC DISTRIBUTION FACILITIES I N  FLORIDA 

~ _ _  

ELECTRIC INFRASTRUCTURE REVIEW (EXISTING CONDITIONS) 

Site Review 

On July 17, 18, and 19, 2006, Powerservices staff visited and observed electric 

distribution facilities in five (5) municipalities in Florida that are interested in 

having their electric utilities placed underground. They were the Town of Palm 

Beach, Town of Jupiter Island, City of Melbourne, City of Plantation, and City of 

Naples. These cities represented a reasonable characterization of the 

demographics, location, and distribution design of the cities and towns interested 

in placing their facilities underground. They all had one central theme, which was 

to place their overhead lines underground, but each one's approach to doing that 

would be significantly different. Following are discussions regarding the unique 

characteristics for each city and town, how they might go about placing their 

facilities underground, and some of the issues associated with such. All the city 

and town representatives expressed an interest in putting their facilities 

underground over a scheduled, planned time frame. Some cities and towns 

already had a program in place to put areas underground, and others had pilot 

projects they were considering in the near future. Since the July site visits, 

Jupiter Island has proceeded with the installation of a 15-home pilot underground 

conversion project. 
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ELECTRIC I N  FRASTRUCTU RE REV1 E W (EXIST1 NG CON DITIO NS) 
(CONTINUED) 

Town of Palm Beach, Florida 

On July 17, PowerServices staff met with representatives of Palm Beach, Florida 

and toured and visually observed the distribution facilities serving the Town. 

Based on information from Town staff, Palm Beach has approximately 39 miles of 

distribution lines in the Town. According to FPL data, Palm Beach has 9,440 

electric customers (meters), of which 2,455 are single-family residences. I n  

1982, the Town passed an ordinance requiring all new electric services, or any 

upgrade of a dwelling that is a 50% improvement or better to be placed 

underground. I n  2003, Palm Beach had a study done to evaluate the cost of 

placing existing utility lines underground, and the estimate at  that time was 

$50,000,000 to place all utilities in the Town, including electric, telephone, and 

cable television, underground. Palm Beach has five sub-aquatic distribution 

feeders coming into the city to serve the area. Approximately 40% - 50% of the 

Town was observed during this visit. Since many of the facilities were in rear 

lots, we estimate approximately 50% of the area surveyed was visible, therefore, 

about 20% - 25% of the system was observed. All of the lines in Palm Beach are 

distribution lines. No transmission lines were observed. 

Town of Jupiter Island, Florida 

After finishing at Palm Beach, PowerServices staff met with representatives of Jupiter 

Island on July 17, 2006, and toured and visually observed the electric distribution 

facilities there. Jupiter Island has two primary sub-aquatic feeds to the island. There 

is one additional feed coming from the south end of the island in a community called 

Tequesta that may also be used as a possible feed. There were four locations on the 

island where the property owners had already paid to place lines underground. Jupiter 

Island is in the process of installing a 15-home UG conversion pilot project. One of 

the concerns of Jupiter Island staff was that the feeders serving the Town, especially 

from the north end of the island, are not reliable. These lines would need to be part of 
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ELECTRIC INFRASTRUCTURE REVIEW (EXISTING CONDITIONS) 
(CONTINUED) 

any project that places the lines underground including the sub-aquatic feeder, and 

the overhead lines served from a regulator and autotransformer step-down that FPL 

furnishes from the mainland. The island is approximately 9 miles long, with 

approximately 534 electric customers (meters) at present; this will ti kely increase to 

approximately 625 residences when the Island is fully built-out. It appears to be a 

typical barrier island. Jupiter Island, based on our observations, would be a good 

candidate for placing all the lines underground with adequately sized underground 

cables with very limited problems relative to major feeds and lateral lines. However, 

we concur that the feeder lines serving the island need to be evaluated and possibly 

upgraded at the same time as the facilities on the island are placed Underground. 

City of Melbourne, Florida 

On July 18, 2006, PowerServices staff met with representatives of Melbourne, Florida. 

Melbourne has approximately 41,000 electric customers (meters), 80% of those are 

residential. Melbourne also has a Community Redevelopment Agency that is a taxing 

body for neighborhood improvements. One of the issues that Melbourne has that the 

other communities visited do not is a significant number of transmission lines. These 

transmission lines not only serve the residents of Melbourne, but they appear to be 

part of FPL's statewide transmission grid system. Some of the transmission is new, 

and some is under construction as of this report. Melbourne would probably be a 

good location to start with conversion of rear lot OH facilities, beginning with removal 

and placing the lines underground, then work towards putting the main distribution 

feeders underground following that, unless there are specific project areas to which 

the City wants to assign higher priorities. 

City of Plantation, Florida 

Later in the day of July 18, 2006, PowerServices staff met with representatives of 

Plantation, Florida. Plantation, Florida has about 84,000 residents, with approximately 

Municipal Underground Utilities Consortium 2 - 3  
'November 2006 



ELECTRIC I N  FRASTRUCTU RE REV1 E W (EXIST1 N G CON DITIO N S) 
(CONTI NU ED) 

40,000 electric customers (meters). Of those, around 36,400 are residential. Most of 

the distribution lines in Plantation are overhead. There is a small area where there 

appeared to be some transmission lines, but this was near the edge of the community. 

Also, in Plantation there are three target areas identified by city representatives that 

they wanted to consider initially for underground conversion projects. We would 

recommend phasing of the underground, because there are certain areas where there 

is a lot of rear-lot construction that was not on main feeder lines. These lines would 

be much easier to address and work on first, then address the main feeder rear-lot 

construction attenwards, unless the main feeders were in a target area. 

City of NaDles, Florida 

On July 19, 2006, PowerServices staff met with representatives of the City of Naples 

staff. The land area of Naples is approximately 16 square miles, and FPL reports that 

Naples has approximately 22,000 electric customers. Based on the City of Naples 

staffs estimate, around 30% of Naples is currently Underground. Naples has some 

transmission lines through the city. The areas of the community that have OH rear-lot 

distribution lines could be transitioned to underground over a planned and coordinated 

schedule . 

Summaw of Florida Site Visits 

In  summary, the areas visited are a good reflection of the variety of existing OH 

distribution systems in Florida. Some are older and some newer, and the 

municipalities visited reflected a mix of front-lot and rear-lot construction. Although all 

of these communities have the same central interest of converting overhead lines to 

underground, some of the potential conversion projects would be more easily 

accomplished. However, all of the municipalities could benefit by undergrounding a 

portion of their existing OH facilities, resulting in improved reliability, aesthetics, and 

many other public benefits within their community. 
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Review of Hurricane ExDerience of Brunswick Electric Membershio 

Corooration [BEMC) 

On July 25, 2006, PowerServices staff met with the General Manager of BEMC, the 

Manager of Operations of BEMC, and the Manager of Engineering of BEMC at the 

BEMC offices in coastal North Carolina to review specific experiences related to the 

utility's major underground conversion efforts on four barrier islands which they serve. 

The cooperative obtained local and FEMA funding to convert approximately 88 miles of 

overhead 12.47/7.2 kV distribution lines to underground after experiencing several 

major and minor hurricanes in the early and mid-1990s. The major portion of the 

project was completed in late 2004, and took about 3 years, with follow-up work in 

other areas. 

While the area has not suffered a major hurricane strike since the FEMA funded UG 

conversion project was completed in 2004, it has been exposed to many storms similar 

to those frequently encountered in Florida, and it sustained a direct hit from Tropical 

Storm Ernest0 in 2006. In  qualitative terms, BEMC senior management reported the 

following results: 

0 reduced number and duration of outages due to lightning, animals, and other 

contacts; 

0 elimination of problems associated with salt spray, e.g., transformer and 

hardware corrosion and short circuiting due to salt accumulation; 

significant reduction in restoration times and costs; 

improved restoration of OH facilities elsewhere on the system following storms 

due to re-allocation of resources to inland overhead areas of the system; 

elimination of nearly all right-of-way tree-trimming and clearing costs in the areas 

converted from OH to UG; and 

0 

0 

0 
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ELECTRIC INFRASTRUCTURE REVIEW (EXISTING CONDITIONS) 
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0 elimination of all clearance and maintenance problems that had been associated 

with overhead rear lot line construction (the lines were moved to the street 

frontage when they were placed UG) 

Based on these results, BEMC senior management also reported realizing some 

savings not even accounted for in the original projections. 
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COST- E FFECTIVEN ESS 0 F U N DE RG ROU N DING 
ELECTRIC DISTRIBUTION FACILITIES I N  FLORIDA 

COSTS AND BENEFITS OF UNDERGROUNDING DISTRIBUTION 
FACILITIES 

This section addresses the costs and benefits of installing, operating, and 

maintaining UG facilities and OH facilities on a life-cycle cost basis. The analysis 

addresses initial installation costs for both UG and OH distribution facilities and 

also quantifies, to the extent practicable, the differences in operating and 

maintenance ("O&M") costs between UG and OH systems. This section also 

addresses additional economic benefits of undergrounding that (a) are best 

quantified on a case-by-case, site-specific or project-specific basis, and (b) are 

real but difficult or impossible to quantify. Finally, the section addresses, and 

provides quantitative estimates of, real economic benefits accruing to the general 

public through outage reductions that can reasonably be expected to result from 

substantial, wide-area undergrounding projects such as those contemplated by a 

number of the MUUC's members. (These are addressed in a separate section 

because they are benefits that accrue to the public generally but are not directly 

captured or reflected in a utility's accounts.) 

I n  summary, all agree that the initial installation cost of UG distribution facilities is 

greater (in most, but not all cases) than that of OH facilities. Correspondingly, 

nearly all engineers and other analysts agree that the long-run O&M costs of UG 

systems are less than the corresponding costs for OH facilities. This discussion 

quantifies estimates of the differences in initial UG vs. OH construction costs and 

of the differences in several categories of O&M costs, including: 

a. storm restoration costs; 

b. non-storm-related O&M costs; 

c. reduced litigation costs and damages awards and settlements; and 

Municipal Underground Utilities Consortium 3 - 1  
'November 2006 



t 
I 
I 
I 
I 
I 
I 
I 
D 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

COSTS AND BENEFITS OF UNDERGROUNDING DISTRIBUTION 
FACILITIES 
(CONTINUED) 

d. reductions in lost revenues that accrue to the utility's and its general 

body of customers' benefit through higher sales and thus lower 

rates in the long run. 

There are additional "qualitative" benefits that are identified and discussed, but 

which are more difficult to quantify. Also, site-specific conditions that may 

increase the benefits of undergrounding are identified, but because they are site- 

specific by their very nature, they are simply identified as factors that need to be 

considered in any specific CIAC calculation. 

Considering only the direct costs reflected in utility accounts and rates, CIACs are 

appropriately equal to the difference between the life-cycle costs of UG vs. OH 

facilities, including the differences between the initial installation costs and any 

additional O&M cost differences between UG and OH facilities. Where certain 

O&M cost components, e.g., storm restoration costs and tree-trimming costs, are 

less for UG than for OH facilities, that difference is properly applied to reduce the 

CIAC that should be paid for a UG installation (whether conversion or new 

installation). This treatment will result in the general body of customers paying 

the same, on a life-cycle cost basis, whether the facilities are underground or 

overhead, and the UG-served customers paying the difference in the form of a 

net CIAC. It is particularly important to incorporate these benefits into the CIAC 

calculations, because otherwise, customers who pay CIACs will subsidize the 

utilities' other customers. 

Additionally, of course, under this "strict" treatment that includes o& direct utility 

costs, considering that the general body of utility customers corresponds virtually 

100°/~ to the general public, all of the additional, non-quantifiable benefits that 

are provided to the general public or the Florida economy at large are realized 

Municipal Underground Utilities Consortium 3 - 2  
'November 2006 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
D 
I 
I 
I 
I 
I 
1 

COSTS AND BENEFITS OF UNDERGROUNDING DISTRIBUTION 
FACILITIES 
(CONTINUED) 

and enjoyed by all without paying any more than the equivalent cost of installing 

and operating overhead facilities. 

Thus, PowerServices, Inc. evaluated initial construction costs for UG and OH 

systems and also calculated appropriate CIAC credits for differential 0 & M costs 

and revenue impacts to be applied to the construction cost difference between 

installing UG electric distribution facilities and OH "hardened" facilities. These 

credits should apply in every situation that electric facilities are installed 

underground. 

For some site-specific situations, there will be circumstances that substantially 

increase the cost of OH construction that would reduce the cost difference 

between UG and OH systems prior to applying a CIAC credit. For example, if a 

section of utility line does not meet the requirements of the NESC or other 

regulatory requirements, then the utility should receive no consideration for 

remaining life of the overhead lines when calculating the base cost differential in 

underground versus overhead or for the cost of removing such facilities. This is 

because the facilities, being in violation of the NESC, would have to be removed 

and replaced anyway. I n  addition, if it is determined that overhead lines cannot 

be reasonably rebuilt in place because of development, vegetation problems, or 

other issues that have evolved since the initial installation, and underground is 

the best reasonable option, the cost difference between underground and 

overhead - thus any CIAC - should be zero. 

The information used to calculate the CIAC credits included responses by FPL to 

interrogatories and requests for production of documents in PSC Docket No. 

060150 - E1 (in which FPL has proposed a generic 25% CIAC credit for 

government-sponsored UG conversions), 2005 FERC Form 1 data, other industry 
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COSTS AND BENEFITS OF UNDERGROUNDING DISTRIBUTION 
FACILITIES 
(CONTINUED) 

information and the PowerServices team's experience in designing, estimating, 

operating, and managing electric systems. 

A. Direct Costs and Benefits to Utilities and Their Customers 

Direct costs and benefits to utilities and their customers are those that are 

reflected in the utility's accounts and that ultimately have an impact on the 

utility's earnings and rates. Obviously, the costs of constructing OH and 

UG facilities are reflected in the utility's plant accounts, and are thus 

reflected in normal utility ratemaking. Also obviously, where the utility 

incurs reduced storm restoration costs or reduced tree-trimming costs from 

a UG project, the utility's costs will be reduced with corresponding direct 

benefits to the utility and its customers. This section addresses all of the 

direct utility costs that should be considered in evaluating cost- 

effectiveness of UG installations (whether conversions or new installations) 

and in calculating appropriate CIACs. 

I. Construction Cost Estimates 

To determine a representative per mile cost for underground and 

overhead conversion construction, the PowerServices team was 

tasked with assimilating a "typical" FPL system wide estimate of new 

construction cost, existing facilities removal, street lighting, and 

services which would be required. Realizing that no one type of 

construction would be a "typical" construction, i.e. three-phase or 

single-phase, it was determined that a combination of types averaged 

would represent the best scenario for a one mile area or section of 

line. To this end, PowerServices first established a high-density area 

as averaging 100 services per mile and low density (as used by FPL) 

at 50 services per mile. Construction types were then determined for 
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FACILITIES 
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each density area. The following is a listing and description of 

construction and density types (per mile) used for these cost 

estimates. 

Three-phase high density main feeder underground area utilizes 

1000 kcmil Aluminum 25 kV cable for 60% of the feeder length 

with 1/0 AWG Aluminum 25 kV cable for the remaining 40% of the 

feeder length. Estimate includes trench, conduit (direct buried), 

switches, single-phase and three-phase transformers, and 

miscellaneous materials. 

Three-phase high density local feeder underground area utilizes 

l / O  AWG Aluminum 25 kV cable. Estimates include trench, conduit 

(direct buried), junction cabinets, single-phase and three-phase 

transformers, and miscellaneous materials. 

Three-phase low density local feeder underground area utilizes l / O  

AWG Aluminum 25 kV cable. Estimates include trench, conduit 

(direct buried), junction cabinets, single-phase and three-phase 

transformers, and miscellaneous materials. 

Single-phase high density local feeder underground area utilizes 

l / O  AWG Aluminum 25 kV cable. Estimate includes trench, conduit 

(direct buried), junction cabinets, single-phase transformers, and 

miscellaneous materials 

Single-phase low density local feeder underground area utilizes l / O  

AWG Aluminum 25 kV cable. Estimates include trench, conduit 

(direct buried), junction cabinets, single-phase transformers, and 

miscellaneous materials. 

Three-phase high density main feeder overhead area utilizes 556.6 

kcmil ACSR conductor for 60% of the feeder length and l / O  AWG 

ACSR for the remaining 40% of the feeder length. Estimate 
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includes 36 poles per mile, single-phase and three-phase 

transformer banks, guying and miscellaneous materials. 

Three-phase high density local feeder overhead area utilizes 1/0 

AWG ACSR conductor. Estimate includes 36 poles per mile, single- 

phase and three-phase transformer banks, guying and 

miscellaneous materials. 

Three-phase low density local feeder overhead area utilizes 1/0 

AWG ACSR conductor. Estimate includes 25 poles per mile, single- 

phase and three-phase transformer banks, guying and 

m iscel la neous mate rials. 

Single-phase high density overhead area utilizes 1/0 AWG ACSR 

conductor, 36 poles per mile, single-phase transformers, guying 

and miscellaneous materials. 

Single-phase low density overhead area utilizes 1/0 AWG ACSR 

conductor, 25 poles per mile, single-phase transformers, guying 

and miscellaneous materials. 

Three-phase high density removals of existing overhead facilities 

utilizes 36 poles per mile, 556.6 kcmil ACSR overhead conductor 

for 60% of feeder and 1/0 AWG ACSR for 40% of feeder length, 

pole top assemblies, transformers, and miscellaneous materials. 

Three-phase low density removals of existing overhead facilities 

utilizes 25 poles per mile, l / O  AWG ACSR overhead conductor, 25 

poles per mile, single-phase and three-phase transformer banks, 

guying, and miscellaneous materials. 

Single-phase high density removals of existing overhead facilities 

utilizes 36 poles per mile, 1/0 AWG ACSR conductor, pole top 

assemblies, transformers and miscellaneous materials. 

Single-phase low density removals. 
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(CONTINUED) 

Single-phase low density removals of existing overhead facilities 

utilizes a 25 poles per mile, 1/0 AWG ACSR conductor, pole top 

assemblies, transformers, and miscellaneous materials, 

Street lighting underground feed utilizes 35 lights per mile. 

Estimate includes lights on new wood poles, mast arms, 250W HPS 

lights, hand holes, conduit and conductor. 

Street lighting overhead feed utilizes 35 poles per mile, including 

mast arms with 250W HPS lights attached to existing overhead 

pole line and service conductor. 

Underground services utilizes 4/0 triplex, 4/0 quadraplex, and 350 

triplex conductors, including direct burial trench. Services are 

based on 100 feet each, and are calculated per density area on the 

typical construction summary. 

Overhead services utilizes 2/0 triplex, 4/0 triplex, 4/0 quadraplex, 

and 350 quadraplex conductors and include a lift pole. Services 

are based on 100 feet each and are calculated per density area on 

the typical construction summary. 

All estimates were based on the following assumptions or limitations. 

0 No right-of-way acquisition costs were included for either 

hardened OH or UG. 

0 No right-of-way clearing costs were included. 

0 All underground construction is to be installed per the open trench 

method. No directional boring costs are included. No special 

roadway, driveway, or railroad crossings are involved. 

conditions and standards, including wind gust factors. 

0 All overhead construction is hardened for NESC extreme wind 
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All underground construction cost estimates utilize stainless steel 

transformers and switch enclosures that are designed for storm 

surge water intrusion prevention. 

I n  addition to the above, costs were included to serve 400 services 

(based on density type and service wire size) and removal of existing 

facilities (based on density and line type). The analysis took into 

account that one transformer or transformer bank could serve more 

than one customer. For example, one three-phase transformer could 

serve condominiums with multiple customers. Street lighting costs 

were also included. All costs were then added together and divided 

by 5 (miles) to get an average cost per mile. 

To determine a representative "typical" system wide average 

estimated cost per mile, PowerServices combined each of the high 

and low density construction types for a total of five (5) miles, as 

reflected on the Construction Cost Estimates Summary. Table A-3 in 

Appendix A shows the construction and removal costs for each of the 

above scenarios. Tables A-1 and A-2 summarize the calculation of UG 

vs. OH construction cost differences. 

PowerServices recognizes that some areas may, in fact, be more 

expensive and other areas less expensive to convert due to factors 

specific to the area. Therefore, actual conversion costs may vary 

from those shown in our estimates. Estimated costs are also in 

2006 dollars and will need to be adjusted for time and construction 

duration, and actual project timing. Following is a summary of 

these estimates. 
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Average Overhead Underground Differential Per Mile 

2. 0 & M Cost Differences 

The CIAC credits were calculated by identifying the impacts on the 

following O&M expense categories that would result if electric 

facilities are placed underground. 

Outage Restoration Cost Reductions 

1. Non-Major Events (e.g., severe thunderstorms, tornadoes, 

and unnamed tropical systems) 

Major Events (named hurricanes and tropical storms) 2. 

Reduced Operations and Maintenance (0 & M) Costs 

1. Vegetation Management 

2. Other Operations and Maintenance Costs 

Reduced Accident Litigation and Awards Payments 

Revenue Losses 

1. Non-Major Events 

2. Major Storm Events 
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COSTS AND BENEFITS OF UNDERGROUNDING DISTRIBUTION 
FACILITIES 
(CONTINU ED) 

The CIAC credit calculations also include the loss of revenue by FPL 

for pole attachment fees and increased expenses for costs of 

underground locates. Table A-4 in Appendix A (reproduced as Table 

C-1 in Appendix C) shows the total non-site specific adjustments 

recommended by this report in both dollars per mile and in 

percentage terms. 

a. CIAC Credit for Reduced Storm Outaae Restoration Costs 

The significant damage caused by hurricanes to exposed poles 

and various aerial utilities, including electric, telephone, CAW, 

and other communications infrastructure is well documented 

throughout the southeastern United States. Many of the areas 

now being served by underground power lines receive service 

originating from overhead feeders, and thus they experience 

outages resulting from overhead feeder outages. Major storms, 

such as hurricanes, cause damage to overhead lines by impacts 

from flying debris, storm surge, a combination of wind and rain 

saturated ground around poles, and direct impact of falling trees. 

Additionally, the winds not only topple poles, but also break 

poles and wires. Underground electric lines are sometimes 

affected by storm surge and flooding, erosion around equipment 

or covering it with sand and debris, as well as debris either 

falling on equipment or being carried into it by floodwaters. 

However, due to the very significant difference in overall 

exposure to storm factors, underground electric lines are 

substantially less susceptible to hurricane or major storm 

damage. 



COSTS AND BENEFITS OF UNDERGROUNDING DISTRIBUTION 
FACILITIES 
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Furthermore, if feeders are placed completely underground back 

to the substation, overall reliability improves because outages 

resulting from exposed overhead construction are virtually 

completely eliminated. The results of less overall damage, 

combined with accessibility, reduces the number of utility crews 

required to respond, and reduces the time to restore electric 

service to most customers, resulting in substantial savings to the 

utility. I n  addition, an often-overlooked aspect of restoration 

costs by utilities is the effect of immediate repairs to restore 

service and the need to perform subsequent reconstruction of 

overhead lines. When underground equipment is placed back in 

service, since it is at ground level, it must be completely restored 

to a condition safe for the public. I n  other words, after the 

storm response, the work is essentially complete. Overhead lines 

are often placed back in service in a temporary condition with 

"cleanup" work remaining to be done in the weeks and months 

following a major storm. 

Underground facilities are, on average, far less vulnerable to 

storm damage than OH facilities. The result of this fact is that 

storm restoration costs for distribution system outages are 

substantially less for UG systems than for OH systems, so that 

UG installations (conversions and new) will provide real 

benefits to utilities and their general body of customers 

through reduced storm restoration costs. Thus, this difference 

in storm/outage restoration costs must be reflected in CIAC 

calculations. PowerServices calculated appropriate credits for 
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COSTS AND BENEFITS OF UNDERGROUNDING DISTRIBUTION 
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reduced outage restoration costs for non-major storm events 

and also for named storm events. 

1. Non-Major Events (see Appendix C, Table C-2) 

This credit was calculated based on Outage Restoration 

Costs from 2001-2005. These were provided by FPL in 

response to Interrogatory No. 15 and Feeder Customer 

Interruptions responses to Interrogatory No. 52. The 

average restoration cost per year from 2001-2005 was 

$95,500,000. The Overhead Customer Interruptions per 

mile was 86.95, and the Underground Customer 

Interruptions per mile was 12.03. PowerServices, Inc. used 

the Customer Interruptions per mile ratio to allocate the 

restoration costs for underground and overhead. The 

difference between underground and overhead restoration 

costs was then used to establish the benefit reduction for 

restoration costs for every mile of overhead lines converted 

to underground. 

2. Major Events (see Appendix C, Table C-3) 

Calculated based on the same methodology as with non- 

major events, except instead of using all the categories 

from the Customer Interruption data to calculate the ratio, 

only those categories applicable to both underground and 

overhead (weather, equipment, vegetation) were used to 

allocate the ratio to apply to hurricane restoration costs. 
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COSTS AND BENEFITS OF UNDERGROUNDING DISTRIBUTION 
FACILITIES 
(CONTINUED) 

b. CIAC Credit for Operations and Maintenance Expense 

1. Veaetationnree Trimminq (see Appendix C, Tables C-4 & C-5) 

CIACs should also reflect differences in the life cycle costs for 

vegetation management and other 0 & M costs for UG versus 

OH facilities. 

PowerServices, Inc. calculated the tree trimming CIAC credit 

using data from PSC Order No. 06-0781-PAA-EI. I n  response 

to the Order, FPL stated the annual costs to meet the PSC's 

three-year trim cycle would be $102,500,000. This would 

result in a CIAC credit of $74,808 on average for converting 

overhead lines to underground lines. I f  the PSC accepts FPL's 

alternative trim cycle of 3 years for feeders and 6 years for 

laterals, then the annual tree trimming costs would be 

$71,900,000. This would result in a CIAC credit of $52,475 for 

tree trimming. Powerservices used the 3 year cycle for CIAC 

credit, since that was the PSC's initial recommendation (in 

Order No. PSC-06-0351-PAA-EI) and FPL had to prove that the 

three year / six year cycle would be adequate to meet the 

initiatives set forth by the PSC. 

2. Other Operations and Maintenance (see Appendix C, Tables 

PowerServices, Inc. used data from FPL's response to 

Interrogatory No. 9 and data from other utilities to determine 

the CIAC credit for other 0 & M expenses (Le., O&M 

C-6 & C-7) 
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(CONTINUED) 

expenses other than those accounted for in storm restoration 

costs and tree-trimming or vegetation management costs). 

Excluding the tree trimming cost from the 0 & M cost data 

reported in FPL's response to Interrogatory No. 9 resulted in 

FPL's reported underground 0 & M expense being more than 

the overhead 0 & M expense per mile. Based on 

PowerServices experience working with other utilities, this is 

inconsistent with most utilities. Utilities that PowerServices 

works with are actually showing lower 0 & M costs per mile 

of underground than for overhead 0 & M per mile. This 

discrepancy is due partly to improved technology and the 

current emphasis by FPL to upgrade underground equipment, 

such as switchgear, that would not be reflected in ongoing 

expenses. 

FPL's 2005 0 & M expense differential between underground 

and overhead, minus tree trimming expenses, would reflect a 

$11,980 deduction to the CIAC credit (see Table C-6). 

Utilizing data from other utilities and recognizing that data 

provided by FPL identified accelerated maintenance for UG 

equipment that should not continue for the life of the assets, 

the CIAC credit used in the PowerServices analysis is $9,960 

per line-mile (see Table C-7). 
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C. CIAC Credit for Reduced Accident Litiaation Costs, Damaae Awards, 

and Settlement Payments (See Appendix C, Table C-8) 

The number of accidents was determined from historical information 

from the PSC (see Appendix G). FPL has a history of electric system 

contact fatalities and serious accidents involving the general public 

and contractor employees. Appendix G is a bar chart of the accident 

history since 1990. There have been 116 fatalities and 328 accidents 

from 1990 to June 2006, as reported to the PSC. This large number 

represents a significant concern and cost that can be meaningfully 

mitigated by placing overhead lines underground. The value of 

human life and suffering is nearly immeasurable in real terms; the loss 

of a mother, father, or child, is sometimes referred to as "damage 

beyond price." 

To help place a value on the significant mitigation of these accidents, 

the analysis utilized representative historical settlement and damage 

awards in electrical accident cases as a benchmark. Appendix H 

contains a summary of the cases considered in developing the costs 

associated with both litigation and awards paid out to the injured 

parties. Since most cases are settled and contain confidentiality 

agreements, no specifics are provided. Our experience has shown 

that injury cases typically result in higher awards and settlements 

than deaths due primarily to the ongoing health care issues and 

expenses. Furthermore, the awards and settlement amounts have 

been rapidly increasing over recent years. We believe our analysis is 

conservative and excludes any value associated with the human 

factors element of saving lives and injuries. 
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Our resulting analysis detailed in Appendix C is $87,109.00 per mile of 

overhead line converted to underground. 

The direct economic benefits of the accident mitigation flows to FPL 

and its joint use partners. The joint use agreements often require the 

parties to share, sometimes up to 50%, in the cost of awards 

associated with accidents. Even more importantly, the public, the 

communities, and the state will benefit from the mitigation of the loss 
of life and the suffering, including ongoing health care costs, worker 

compensation costs, and many other intangible costs. 

d. CIAC Credits for Reduced Revenue Losses 

Customer outages will be reduced by UG installations, whether 

conversions or new. It is obvious that, as electric service is 

maintained to customers served by UG systems, their "meters will 

keep spinning" and the utility will realize additional base revenues 

that it would not realize if the customers are unable to receive 

electric service due to outages on the distribution system. In  the 

short run, these additional base revenues will accrue to the utility's 

bottom line returns, and in the long run, greater sales will result in 

lower rates for any given level of authorized base revenue 

requirement and, if the utility is operating under a revenue sharing 

plan, the increased revenues may result in refunds to customers. 

Thus, it is appropriate to credit CIACs for such reductions in revenue 

losses. 
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3. 

1. Non-Major Events (see Appendix C, Table C-9) 

Calculated based on data provided by FPL Interrogatory No. 15, 

FPL response to Interrogatory No. 52, and FPL 2005 FERC Form 

1. The revenue loss from non-major events was calculated as 

shown in Table C-9 of Appendix C. 

2. Major Events (see Appendix C, Table C-10) 

Calculated based on data provided by FPL, as shown. The 

methodology is shown in Table C-10. 

Identifiable and Ouantifiable Site-Soecific or Proiect-Specific Benefits 

Identifiable and quantifiable project-specific benefits from 

undergrounding can include: cost savings realized by not otherwise 

having to remove and replace facilities to remedy NESC clearance 

violations; additional cost savings realized from an OH-to-UG 

conversion project where the project eliminates complicated overhead 

routing problems; and elimination of the additional costs associated 

with accessing difficult-to-access overhead lines for replacement or 

maintenance. For example, if a section of utility line does not meet 

the requirements of the National Electrical Safety Code (NESC) or 

other regulatory requirements, then the utility should receive no 

consideration for remaining life of the overhead lines when calculating 

the base cost differential in underground versus overhead, nor for the 

cost of removing such facilities. This is because the facilities, being in 

violation of the NESC, would have to be removed and replaced 

anyway. In  addition, if it is determined that overhead lines cannot be 

reasonably rebuilt in place because of development, vegetation 
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problems, or other issues that have evolved since the initial 

installation, and underground is the best reasonable option, the cost 

difference between underground and overhead - and thus any CIAC - 
should be zero. 

These benefits are not typical, and Powerservices therefore did not 

include any value for them in its calculation of appropriate CIAC 

credits for "typical" or general UG conversion projects. However, 

where they exist, they should be factored into the CIAC calculation for 

the particular project. 

4. Calculation of CIACs 

For a specific UG conversion project (or a specific new UG 

installation), the cost information described above can be used to 

calculate the CIAC that should be paid by the applicant for UG service 

in order to properly apportion the costs of the UG job fairly. Starting 

with the difference in UG minus OH construction costs, the various net 

benefits (and net additional costs, e.g., lost pole attachment revenue) 

from undergrounding are deducted. This will include not only the 

general benefits applicable to all UG projects, but also any site-specific 

benefits (or costs). These are illustrated for FPL (although no values 

are included for site specific benefits) data in Table C-1. The 

estimated installed cost for representative UG construction 

(conversion application, including the costs to remove existing OH 

facilities) is $1,192,172 per mile. Subtracting the cost of "equivalent" 

hardened OH facilities from this amount produces the initial 

construction cost differential: $835,3 14. (The calculations of the 

initial construction costs and this differential are shown in Table A 4  of 
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Appendix A.) Then, the benefits (O&M cost savings and reduced 

revenue losses) of UG are subtracted, and the additional costs of UG 

are added to this value. This yields the approximate CIAC for a 

"typical" UG conversion project, Le., a project where there no site- 

specific or project-specific conditions and cost impacts that warrant 

further adjustments. As shown in Table A-4 (and Table C-1), 
Powerservices estimates that this credit would be approximately 

$422,158 per mile, or approximately 50.54% of the installed cost 

differential. 

I f  any part of a utility's existing OH system would have to be replaced 

anyway due to NESC code violations or other conditions requiring the 

OH facilities to either be moved or replaced, then the removal costs 

associated with those facilities should be set to zero, as should any 

allowance for the net book value of the facilities to be removed. I f  

only UG facilities would solve the problem, then the CIAC for that 

portion of the system to be converted would be set to zero. 

Net Present Value Considerations 

The CIAC adjustment calculations have been analyzed on the basis of the 

benefits (and costs) of undergrounding on an average system mile. The 

annual benefit is then evaluated for the present value over 30 years. This 

has been done in two ways. One method is simplistic and conservative, 

which assumes the annual increase in benefits due to inflation (escalation in 

benefits) in the specific electric utility sectors equals the present worth factor 

(discount rate). The other method is to assume an annual escalation rate for 

each benefit, then evaluate that for thirty years and calculate the present 

worth for each year based on an appropriate discount rate. Both methods 
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require the use of historical and forward trends to predict annual escalation 

of each benefit. Also, each method must be premised on a given discount 

rate. 

Appendix I contains Producer Price Indices ("PPI") curves for components 

that affect electric utility construction operation and maintenance and other 

costs. The electric utility industry has encountered more rapid escalation in 

0 & M and construction than the general economy as a whole for numerous 

factors. These include: 

1. 

2. Rapidly rising cost of raw materials, such as metals and metal 

Rapidly rising cost of distillate fuels. 

products. 

A decline in available construction personnel in the electric utility field 

(trained Ii ne personnel). 

including construction and 0 & M. 

A decline in available engineers and other technically educated and 

trained personnel for the electric utility industry. As an example, 

electrical engineers are taking the higher paying jobs in the software 

and computer industry, among other industries. 

3. 

4. An increase in the need to use contractors for utility activities, 

5. 

Our experience has indicated cost escalation far in excess of discount rates 

and interest rates over the past four to five years. Annual increases of 20% 

to 30% per year in some sectors has been common. The forward trend 

associated with the electric utility industry is expected to continue at a rate 

in excess of interest rates and discount rates. This means that the simplistic 

approach, in which the calculated or estimated annual cost adjustment factor 
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is multiplied by 30 years to arrive a t  a 30 year present value is, in fact, 

conservative. As discussed above, this simplistic approach produces total 

cost adjustments of $422,158.00 per mile, and is shown in Table C-1 in 

Appendix C. The detailed, cost-factor-specific present value methodology is 

shown in Appendix I (Table 1-8). This methodology embodies specific 

escalation rates for each cost component, and each cost component is 

present-valued using FPL's current discount rate (8.37%). This approach 

indicates that the appropriate CIAC credit would be $429,387.00 per mile. 

B. Oualitative and Non-Ouantifiable Benefits of Underaroundinq 

As used in this report, the term "qualitative benefits" means real, tangible 

benefits realized from UG conversions that are not directly captured or 

reflected in the costs borne, or in the benefits realized by, the utility and its 

general body of customers. These qualitative b.enefits include the following. 

1. ImDroved Health and Safety In  Storms. The general public health and 

safety are significantly enhanced by UG facilities during and after 

storms due to fewer power outages and more rapid power 

restoration. Emergency management personnel recognize the level of 

an emergency is substantially reduced when utilities, particularly 

power, are restored quickly or never interrupted. These benefits may 

include: maintaining service to critical care facilities and health care 

equipment, traffic control devices, fire suppression systems, public 

area lighting (especially important for nighttime restoration efforts), 

and other utilities, such as water, wastewater, and 

telecommunications services; reduced perishable food and other 

product losses; enhanced security and protection from crime and 

looting; and enhanced public perception of safety and security. 
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2. Life, Personal, and Propertv Safety. Continuity of electric service can 

be critical not only to the health and safety of the general population, 

as described above in terms of maintaining critical infrastructure, it 

can also be critical to individuals who require home health equipment 

that operates on electricity. Additionally, personal and property 

safety, even around the house or at the workplace, are obviously 

enhanced by having lighting and other electrically-powered equipment 

facilities working properly. 

3. Aesthetics. Underground utility facilities, including not only electric, 

but also telephone and cable television lines, generally add to the 

aesthetic quality of homes and neighborhoods, and this in turn 

reflects in enhanced property values. 

Reliability. In addition to the already calculated benefits reflected in 

direct utility cost savings, UG conversions will provide additional 

reliability benefits to electric customers in the form of reduced and 

avoided losses and inconvenience due to outages. 

Enhanced Economic Development and Reduced Economic DisruDtions 

Due to Storms. It is obvious that commercial and industrial 

businesses will have a greater opportunity to maintain operations 

following storm events if electricity is available. I n  some instances, of 

course, these benefits will be offset by transportation obstructions 

such as debris and downed trees blocking roads, but these are 

generally removed more quickly than OH power lines are restored and 

when people can get to work, they can work if their employers' 

electricity is on. Thus, undergrounding can reasonably be expected to 

reduce economic disruptions due to storms. Similarly, for the same 

basic reasons, the availability of underground utilities can be a 

significant selling point for businesses making location decisions. 

4. 

5. 
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6. Environmental Benefits. Although closely related to aesthetics, UG 

facilities will generally permit greater tree cover and will generally 

involve less intrusion onto surface plants and habitats than overhead 

facilities. These environmental values can be particularly meaningful 

for the many Florida communities that prize their environmental 

amenities. 

7. General Communitv Enhancement. Property values, both for 

individual residences, individual commercial buildings, and for general 

communities a t  large, are also enhanced by the greater reliability of 

underground utilities. 

C. Overview of Other Representative Hurricane Experience With UG 

versus OH Lines 

Subsequent to PowerServices' site visit with BEMC regarding their major 

undergrounding program, follow-up data was obtained from BEMC personnel 

as follows: 

The east end of Oak Island (North Carolina), which had been placed 

underground, maintained power during Hurricane Floyd in 1999 despite 

some facilities being completely submerged. This area also performed 

well during Hurricanes Bertha (1996), Fran (1996), and Bonnie (1998). 

All were direct strikes. 

Portions of Oak Island served by overhead electric lines when the 

abovementioned storms hit had significant outages due to wind blown 

debris causing lines to break, poles to lean, and facilities to become 

entangled with vegetation. 

Oak Island was predominantly an overhead electric system prior to the 

FEMA funded project, which was completed between 2001 and 2004. 
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Oak Island and the adjacent islands of Ocean Isle, Holden Beach, and 

Sunset Beach have been hit by storms since the undergrounding 

project, and have all experienced reduced outages and restoration time. 

During Tropical Storm Ernesto (2006), Oak Island experienced no 

outages due to its new underground facilities. BEMC experienced 4000 

outages, all on inland overhead portions of their system. 

BEMC personnel have indicated a reduced number of crews needed for 

maintenance of underground areas, as well as for storm restoration. 

According to Mr. Lewis Shaw, BEMC's Manager of Engineering, "To this 

point we have not experienced any real negatives from the 

underground conversion philosophy. I think it is safe to say that we all 

agree it was the right direction to take." 

Mr. Shaw also praises the benefits of underground electric utilities on 

their barrier island service territory during BEMC's most recent storm 

experience. He quotes: "As far as Ernesto goes, we probably had as 

many as 4,000 consumers out, all of which were associated with 

sections of our overhead system. To my knowledge we didn't have any 

problems on any of the islands, nothing major anyway. I f  we did, it 

would have just been an isolated service here or there, but I don't recall 

any. The overhead portions that I recall really pertained to either trees 

or limbs that were blown over into or onto the line. But our 

underground fared extremely well. I don't recall very many operations 

on any of those circuits. So underground in that situation paid off. We 

ended up working about 48 hours, with the bulk of it cleaned up 12 

hours after the storm, then had some loose ends to take care of. It 

was not a major blow, but was heavy enough for us to know that 

underground paid off in that storm." 
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North Carolina has also experienced an increased number of hurricane 

strikes since 1996, including Bertha (1996), Fran (1996), Bonnie (1998), 

Floyd (1999), Isabel (2003), Alex (2004), Charley (2004), as well as other 

less powerful tropical storms and hurricanes. Examples of how OH and UG 

utilities have fared in various conditions are documented throughout the 

state. Hurricane Fran pummeled North Carolina in 1996, 

The outage situations in Wake County, North Carolina are an excellent 

example of the benefits of underground distribution systems. Many parts of 

Wake County were without power for a week or more, while sections such as 

the MacGregor Downs area of Cary, North Carolina in southern Wake County 

did not lose power because they were served by all underground distribution 

utilities with a secure wide right-of-way 230 kV transmission line feeding the 

substation that served the MacGregor Downs distribution system. The high 

winds and preceding rains resulted in massive tree damage and associated 

downed power lines. Wake County is substantially inland from the coast, yet 

the benefits of underground power lines were significant. 

D. Economic Benefits to the Florida Economv and the General Public - 
ExDected Unserved Enerclv Analvsis 

As discussed above, many additional benefits accrue to the general public 

and to the economy a t  large where electric service is maintained, especially 

where service is maintained in post-storm conditions. The benefits identified 

above include: maintaining service to critical care facilities and health care 

equipment, traffic control devices, fire suppression systems, public area 

lighting (especially important for nighttime restoration efforts), and other 

utilities, such as water, wastewater, and telecommunications services; 

reduced perishable food and other product losses; enhanced security and 
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protection from crime and looting; and enhanced public perception of safety 

and security. 

Additionally, individuals and businesses realize significant benefits from 

having electric service maintained, and these benefits have value that is 

much greater than the price of electricity. Some benefits include avoidance 

of lost perishable food, enhanced safety and comfort, being able to stay in 

their homes, being able to go to work (in the case of individuals), and being 

able to keep commercial and industrial facilities in operation (in the case of 

businesses). A recognized electric system reliability technique or 

methodology, known as Expected Unserved Energy ("EUE") analysis, is used 

to estimate how much of customers' demand for electricity can be served 

with a given improvement to the electric system, e.g., a new generation 

plant, a new transmission line, or here, additional underground distribution 

facilities, as compared to the system without the improvement being 

considered. This methodology can also be and is used to incorporate the 

value of the electricity to customers. See Appendix 1 for a bibliography of 

selected articles and reports in which the EUE technique is used. 

In the context of undergrounding distribution facilities, EUE analysis can be 

applied to measure the amount of electricity (kilowatt-hours or megawatt- 

hours) that can be served during and following storms with undergrounded 

facilities as opposed to the amount served with overhead facilities only. The 

analysis begins by looking at  the sales not made due to storms, and then 

estimating the amount of sales that could reasonably be expected to be 

made if facilities were underground. This amount naturally must estimate 

the difference between sales with UG facilities in place and sales with OH 

facilities in place, not simply the total sales not made in storm events. The 
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analysis then proceeds to assign a value to the differential kWh or MWH not 

served to arrive a t  an estimate of the value of undergrounding. 

I n  Florida, reasonable estimates of energy sales not made by FPL in 2004 

and 2005 are available from, or derivable from, information furnished by FPL 

in its storm cost recovery proceedings, FPL's value for 2005 storms was 

approximately 1.56 billion kWh not served. Assuming conservatively that a 

net of 90 percent of those kWh would have been served if FPL's entire 

distribution system were underground (it is presently approximately 37 

percent underground), indicates that FPL would likely have sold about 1.38 

billion more kWh in 2005. Extrapolating this to 2004 and 2005 based on 

known customer outage and duration values indicates that something on the 

order of 2.8 billion kWh could have been served by FPL from an all-UG 

system. Making a further conservative extrapolation of this figure to the 

entire state (excluding the 10 percent of the state that is served by rural 

electric cooperatives, in view of their relatively lower population densities), at 

1.5 times the FPL value, the amount of electricity sales that could have been 

made with UG distribution systems would be on the order of 4.2 billion kWh 

over the same period.' 

Applying a value of $10 per kWh not served, which is well within the range 

of values reported in the utility literature, indicates a total value that could 

have been realized from undergrounding over this 2-year period of $42 

billion. Even a t  a more conservative value of $5 per kWh, the total value 

that could have been realized would be about $21 billion. Obviously, at 

Since FPL's sales represent close to half of the non-coop sales for Florida, it would be tempting to 
simply double the FPL figure, but the 1.5 times value was, as stated above, chosen to be 
conservative. 
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greater values for unserved energy', benefits would be correspondingly 

greater. The actual value that persons assign to not being blacked out can 

be argued by economists and others, but the point is that there is real value 

to the general public and to the Florida economy a t  large from maintaining 

electric service that is not captured in utility accounts, and as stewards of the 

public interest, both utilities and the Public Service Commission should 

consider this value in making their policies regarding undergrounding. 

Two EPRI studies cited in Appendix 1 used values of $24/kWh and $100/kWh, respectively, and a 
PacifiCorp presentation cited to an EPRI study with EUE values between $5/kWh and $44/kWh. 
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COST-EFFECTIVENESS OF U N DERGROU N DING 
ELECTRIC DISTRIBUTION FACILITIES I N  FLORIDA 

CONCLUSION 

Although undergrounding has been advocated and studied periodically for nearly 20 

years in Florida, it was the unprecedented hurricane seasons of 2004 and 2005 that 

brought many Floridians and Florida utilities around to appreciating the substantial 

and significant value that undergrounding distribution facilities provides in terms of 

electric reliability, cost savings, and community benefits. The Florida Public Service 

Commission is moving forward with rulemaking proceedings to enhance electric 

distribution reliability, including considering means of encouraging undergrounding. 

These efforts have necessarily included further analysis and consideration aimed at 

encouraging the maximum amount of cost-effective underground installations, both 

new and conversions. I n  order to achieve this goal, the utilities' computations of 

Contributions in Aid of Construction must recognize at  least all direct utility costs 

and benefits. 

This report identifies and quantifies those direct utility costs and benefits - where 

the benefits of undergrounding are primarily the savings of storm restoration costs, 

tree-trimming costs, reduced revenue losses, and other costs that would be 

incurred on the utilities' overhead distribution systems. The report proceeds to 

estimate an appropriate percentage reduction of the otherwise-applicable CIACs to 

reflect these benefits. 

The analyses performed by Powerservices and reported here indicate that, for 

typical OH to UG conversion projects, a credit of approximately 50% of the 

difference between UG construction costs and hardened OH construction costs 

should be applied in computing CIACs. This report and its analysis recommend this 
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CIAC adjustment percentage, as applicable to all overhead to underground 

conversion projects, as a minimum: 

OVERHEAD to UNDERGROUND CONVERSION CIAC CALCULATION 
(Costs and adjustments on a per mile of conversion basis) 

Outage Restoration Reduction - Non-major events 
- Major Events 

Reduced Revenue Losses - Non-major events 
- Major events 

Reduced O&M Costs - Vegetation Management 
- Other O&M** 

Cost of UG Locates 
Loss of Pole Attachment Revenue 
Reduced Accident Litigation & Award Payments 

Non-Participant Benefit (Qualitative Others) 

Elimination of NESC (Code) Violations 

Elimination of Overhead Routing Problems 

5.60% 
23.68% 

0.13% 
2.45% 

8.96% 
1.19% 

-0.78% 
-1.11% 
10.43% 

** Other O&M From FPL Data Responses Reflects Higher O&M for Underground / Mile 

PowerServices Inc. Estimates Reflect Improved O&M Cost for Underground Based on Improved Technology 

and other utility experience 
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I n  addition, this report indicates that project-specific conditions may warrant 

additional credits. For example, where NESC clearance violations can only be 

remedied by substantial relocations of OH facilities or by undergrounding, it may be 

that either a substantially lower CIAC or no CIAC a t  all should be paid for such 

conversion projects. 
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Facility: !Est 0y: 

PowerSewices, Inc. 

Construction Cost Estimate: Overhead I Underground Average Cost Differential per Mile 
Table A .  1 

DSH HGB 

60 Customers Three Phase 4/0 QUAD Q $2,628 70 
30 Customers One Phase 350 TPX Q $2,698 67 

400 Customers -Subtotal 

$157,722 05 

$60,960 22 
$481.798.26 

~~~ ~~ ~~~ 

Description: Typical Overhead Contstruction 
1 Mile(s) Three Phase High Density Q $284,63843 $284 638 43 
1 Mile(s) Three Phase High Density 1/0 Q $224,137 12 $224,137 12 
1 Milds) Three Phase Low Densitv @ $15570769 S155 707 69 

Q $185,967 76 

1 Miles One Phase High Density Removal @ $46 171 40 
1 Miles One Phase Low Density Removal Q $38,430.70 I $36,430.70 

~~~ 

@ $10724341 T%107 2 4 7 4 1  1 1 Mileb) One Phase High Density 

I 140 Customers One Phase 4/0 TPX $940 25 1 S131 63446 I 
1 30 Customers Three Phase 4/0 QUAD Q $1,129.13 I $33.873.99 I 

30 Customers Three Phase 350 QUAD Q $1,569.92 I $47,097.69 

2 Miles Three Phase High Density Removal Q $103,269.80 $206,539.61 
1 Miles Three Phase Low Density Removal Q $57,734.03 $57,734.03 
1 Miles One Phase High Density Removal Q $46,171.40 $46,171.40 
1 Miles One Phase Low Density Removal Q $38,430.70 $38,430.70 

$348.871.74 6 Miles Removals - Subtotal 



I Table A 8 2 
Average Construction Cost Differential per Mile I 

Average Cost per Mile for Typical Underground Construction1 $1,192,172)3% . I 

I Averaae Cost Differential I $835.3141 I 

I 
I 

I 
I 



I I 

i 1 
PO S6S'69$ aiiyy auo - paaj peaqlaA0 si4617 iaaJis Asuaa 461H1 '9. 

I 

i * -  r' " 9 
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OVERHEAD to UNDERGROUND CONVERSION ADJUSTMENTS to ClAC Table A 9 4 (Costs and adjustments on a per mile of conversion basis) 



I 
I 
I 
I 
I 
I 
I 
I 

I 
1 
I 
I 
I 
I 
I 
I 
I 
1 

a 



B 4  
Owner: 

Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

PowerServices, Inc. 

Date: 11/3/06 3:OO PM 
Est. By: DSH HGB 
Project No.: 

Construction Cost Estimate: 3 Phase High Density Overhead - Main Feeder 

Extended Line Unit of Labor Material Labor & 
Item Item or Construction Unit Quantity Measure cost cost Materials cost 

I 36 I Each I $79800 I 8540 00 I S1,338 00 I %%I68 00 
I- ! I 1 4  1 I 

2. IC1 I 28 1 Each I $322.80 I $278.40 I $601.20 1 $16,833.60 
3. IC24 4 I Each I $352.80 I $325.20 I $678.00 I $2,712.00 

Subtotal - Construction w/o Contingencies $208,679.20 
Contingencies $20,867.92 

Subtotal $229,547.1 2 
24% Engineering, General and Administrative $55,091.31 

Project Total $284,638.43 

10% 

I 



I 
I 

Owner: 

Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

PowerServices, Inc. 

Date: 11/3/06 3 0 0  PM 

Est. By: 
Project No.: 

DSH HOB 

Construction Cost Estimate: 3 Phase High Density Overhead 110 ACSR - Local Feeder 

10 IM2-11 Eacn 1 $84 00 1 $6000 1 $144 00 1 $5.184.00 
I I' . ' " 

I $0.00 I $0.00 

Subtotal - Construction w/o Contingencies $1 64,323.40 
10% Contingencies $16,432.34 

Subtotal $180,755.74 
24% Engineering, General and Administrative $43,381.38 

I 



PowerServices, Inc. 

Owner: [Date: 11/3/06 3:OO PM 

Facility: IEst. By: 

~ ~ ~~ 

$0.00 $0.00 

$0.00 $0.00 
$0.00 $0.00 

$0.00 $0.00 
t ,  

DSH HOB 

Subtotal - Construction w/o Contingencies $1 14,155.20 
10% Contingencies $1 1,415.52 

Subtotal $125,570.72 
24% Engineering, General and Administrative $30,136.97 



PowerSewices, tnc. 

Owner: 

Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

Date: 11/3/06 3:OO PM 

Est. By: DSH HGB 
Project No.: 

5 ]A-5 2 525 00 1 S25 00 I S5000 I $1 00.00 
I i i F I f 1 

6. ]El -2 I 16 I Eacn I $69 60 1 $6360 1 $133 20 I $2,131.20 ! t \ 1 . . ' I  1 
4 I Each I $163 20 I $30 00 I $193 20 I $772.80 

I I :  1'; . I '  i '  i -  

I Subtotal] $86,486.62 
24% Engineering, General and Administrative1 $20,756.79 

I I Project Total( $107,243.41 I 



Table B 9 5 
Owner: 

Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

PowerServices, Inc. 

Date: 11/3/06 3:OO PM 

Est. By: DSH HGB 
Project No.: 

Construction Cost Estimate: 1 Phase Low Density Overhead 110 ACSR - Local Feeder 

2. 
3. 
4. 

AI 14 Each $40.00 525.00 $65.00 $910.00 
A2-1 4 Each $40.00 $40.00 $80.00 $320.00 
A-4 1 Each $50.00 $50.00 $100.00 5100.00 

Line Unit of Labor Material Labor & Extended 
Item Item or Construction Unit Quantity Measure cost cost Materials cost 

5 I A - ~  4 I Eacn I $25 00 1 $2500 1 $50 00 I $200 00 
I I I I I ' -  

I 
I 



PowerServices, Inc. 

Owner: 

Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

Date: 11/3/06 3:OO PM 

Est. By: DSH HGB 
Project No.: 

I 
1 
I 
I 
1 

I I 

Each I $120.00 1 s120 00 I s1,200 00 

I' I ' "  ' t ' '  

I I $0.00 $0.00 
$0.00 $0.00 

Subtotal - Construction w/o Contingencies $75,711 .OO 

10% Contingencies $7,571.10 

I 35 I Each I $7700 I $7700 I $2.695 00 
f r I ' %  I I 

$0.00 I $0.00 

Subtotal) $83,282.10 
24% Engineering, General and Administrative1 $1 9,987.70 

I I Project Total] $103,269.80 



Table B 7 
Owner: 
Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

PowerServices, Inc. 

Date: 11/3/06 3:OO PM 
Est. By: DSH HGB 
Project No.: 

I 

I 
I 

$0.00 $0.00 
$0.00 $0.00 

$42,327.00 

10% Contingencies $4,232.70 
$46,559.70 

24% Engineering, General and Administrative $11,174.33 

Subtotal - Construction w/o Contingencies 

Subtotal 

Project Total $57,734.03 

D 
I 

Extended 1 Line I Labor I Material I Labor& I 

7 (l/OAAC KFeet I $400 00 $400.00 1 $7,200 00 
i f 



I 
I 
I 

~ -~ 
Owner: Date: 

Facility: Est. By: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida Project No.: 

PowerServices, Inc. 

Construction Cost Estimate: 1 Phase High Density Removals 

11/3/06 3:OO PM 
DSH HOB 

Line Unit of Labor Material Labor & Extended 
Item Item or Construction Unit Quantity Measure Cost Cost Materials Cost 

$12,600 00 1 150 Pole I 35 I Each 1 $36000 I $360 00 1 
I I I 1 I I 

6 IF1-3S 4 $120.00 I $120 00 I $480 00 
i 1 t I 

7. 16105-25 Each I $360 00 I $360 00 I S6,480.00 
t i I 

3 55000 I $5000 1 $1 50 00 
I I - '  f 

$0.00 $0.00 

I $0.00 $0.00 

Subtotal - Construction w/o Contingencies $33,850.00 
10% Contingencies $3,385.00 

Subtotal $37,235.00 
24% Engineering, General and Administrative) $8,936.40 I 



PowerServices, Inc. 

Construction Cost Estimate: 1 Phase Low Density Removals 

Owner: 

Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

Date: 11/3/06 3:OO PM 
Est. By: 
Project No.: 

DSH HGB 

5. lA5 4 550 00 I $50 00 1 s200.00 
I t 

Each I $360.00 1 S360.00 1 $5,400 00 
1 f "I 



Table B 10 
Owner: 
Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

PowerServices, Inc. 

~ ~~~~~ ~~~~ 

Date: 11/3/06 3:OO PM 

Est. By: DSH HOE 
Project No.: 

Construction Cost Estimate: High Density Street Lights Overhead Feed 

Line 
Item 

I 
I 
1 

Unit of Labor Material Labor & Extended 
Item or Construction Unit Quantity Measure cost cost Materials cost 

I 
I 



I 
I 
I 

Owner: 
Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

Table B 11 
Date: 11/3/06 3:OO PM 
Est. By: DSH HGB 
Project No.: 

PowerServices, Inc. 

Construction Cost Estimate: Overhead Services 210 TPX 

$0.00 

$0.00 
$0.00 

$0.00 

$0.00 
$0.00 

$0.00 

$0.00 

$0.00 

$0.00 
$0.00 
$0.00 

Line Unit of Labor Material Labor & Extended 
cost Materials Item Item or Construction Unit Quantity Measure cost cost 

Subtotal - Construction w/o Contingencies 
10% Contingencies 

Subtotal 

1 I2/0TPX I 115 I Feer I so 90 I s1.20 1 s210 I $241 50 

I I I -  I I I 

$583.43 
$50.34 
$641.77 

1 $2 40 I $2 93 1 $5 33 I $5.33 
f J f 

I 1 24% Engineering, General and Administrative1 $154.03 



I 
I 
I 
I 
I 
I 
I 
I 

Owner: 

Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

PowerServices, Inc. 

Construction Cost Estimate: Overhead Services 410 TPX 

Date: 11/3/06 3:OO PM 

Est. By: DSH HOB 
Project No.: 

10% Contingencies 
Subtotal 

24% Engineering, General and Administrative 

1 $1 20 I $2.76 I $3 96 I S3.96 
I ! I t I ! I 

$68.93 
$758.26 
$1 81.98 

4 IWG 4/0 2 I Each I $1 44 I $270 I $4 14 I $8 28 
i f 1 I 1 ' '  ' 

5. lPole 30/5 1 I Each 1 $144 00 I $150 00 1 $294.00 I $294.00 ! I I I '  I I 
6 IPoieGND 1 Each I S2.40 1 $293 I $5.33 I $5 33 

1 f -  



I 
I 
I Owner: 

Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

I 
I 
I 
I 
I 

Date: 11/3/06 3:OO PM 

Est. By: DSH HOB 
Project No.: 

PowerServices, Inc. 

Construction Cost Estimate: Overhead Services 4/0 QUAD 

10% Contingencies 
Subtotal 

24% Engineering, General and Administrative 

$02.70 

$910.59 
$21 8.54 



PowerServices, Inc. 

Construction Cost Estimate: Overhead Services 350 QUAD 

Owner: 
Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

~ ~~ __ ~ 

Date: 11/3/06 300 PM 
Est. By: DSH HGB 
Project No.: 

Line Unit of Labor Material Labor & Extended 
Item Item or Construction Unit Quantity Measure cost cost Materials cost 

6. ]Pole GND 1 $2 40 I s2 93 I $533 I s5 33 
t I 

1 Engineering, General and Administrative1 $303.86 24% I 

I 
I 



Table B . I5  
Owner: 
Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

PowerServices, Inc. 

Date: 11/3/06 3 0 0  PM 

Est. By: DSH HGB 
Project No.: 

I 
1 
1 
I 
I 
1 
I 
I 
I 

I $0.00 $0.00 

Subtotal - Construction w/o Contingencies $923,527.1 5 

10% Contingencies $92,352.72 
Subtotal $1,015,879.87 

24% Engineering, General and Administrative $243,811 . I7  
Project Total $1,259,691.03 

Item or Construction Unit 

$41,040 00 Feet I $2 40 1 $3 30 I $5.70 I 
I ' -  I I i f t 

3 I Each I $1,980.00 I $19,446.00 I $21,426.00 I $64,278.00 I 
I 4 1 Eacn 1 $759.60 1 S1,670 00 I $2,429.60 I 59,718.40 

I I I j I ' '  

7. lUMl-5C 5 1 Each 1 $198.00 I $1 14.00 1 $312.00 I $1,560.00 
8. IUM1-6C I 20 I Each I $600.00 I $363.00 1 $963.00 1 $19,260.00 

~ 

1 27 I Each 1 $448 00 I S342.00 I $790 00 I $21,330.00 I jJM1:'IC j I I I "  ' ? '  1 1 

I 
I 
I 
E 
I 
I 
I 
I 
I 

~ 

10. IUM48-1 9 1 Each I $48.00 1 $67.20 I $1 15.20 I $1,036.80 
I I I 

I 20 I Eacn I S63 60 I $73.20 I $136.80 1 $2,736 00 

24 I3-Pipes (2') Feet I $528 I S4 32 I $9 60 1 $69,120 00 
t i I I 



PowerServices, Inc. 

Owner: 

Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

I 
I 
I 
I 
I 
I 
I 
I 

Date: 11/3/06 3:OO PM 
Est. By: DSH HGB 
Project No.: 

Construction Cost Estimate: 3 Phase High Density Underground 1/0 ACSR - Local Feeder 

I 
$0.00 $0.00 

$0.00 $0.00 

$0.00 $0.00 

5. IUM1-5C Each 1 $198.00 I $1 14.00 I $312.00 I $4,680.00 
6. lUMl-6C I 10 I Each I $600.00 I $363.00 I $963.00 I $9,630.00 

$0.00 

$0.00 
$0.00 

Subtotal - Construction w/o Contingencies 
10% Contingencies 

Subtotal 
24% Engineering, General and Administrative 

Project Total 

I 
I 

7 IJM1-7C I 30 I Eacn I $448 00 I S342 00 I $79000 I $23,700.00 

I I I B I 1 

$0.00 

$0.00 
$0.00 

$753,290.83 
$75,329.08 

$828,619.91 
$1 98,868.78 

$1,027,488.69 

I 

I 
I 
I 
I 1 I 18000 1 Feet 1 5744 I $11.04 I $18 48 I S332,640 00 ! I I 1 t I 1 

21. IUJI-3 I 45 I Each I $23.76 1 $85.01 I $108.77 1 $4,894.65 I I I 

22 IUJ2-4 I 40 I Eacn 1 S19.80 I $63.07 I S82.87 I $3,314 80 I I I t i I 



I 
I 

Owner: 
Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

Table B 17 
Date: 11/3/06 3:OO PM 
Est. By: DSH HGB 
Project No.: 

PowerServices, Inc. 

Subtotal - Construction w/o Contingencies 
10% Contingencies 

Subtotal 
24% Engineering, General and Administrative 

Project Total 

Construction Cost Estimate: 3 Phase Low Density Underground 1/0 ACSR - Local Feeder 

$654,360.88 
$65,436.09 

$719,796.97 
$172,751.27 
$892,548.24 

Extended Unit of Labor Material Labor & 

item or Construction Unit Quantity Measure Cost Cost Materials Cost 

5. IUM1-5C Each I $198.00 I $1 14.00 I $312.00 1 $3,120.00 
6. lUMl-6C 5 I Each I $600.00 I $363.00 I $963.00 I 54,815.00 

I 20 I Each I $448.00 I $342.00 I $790 00 1 $15,800.00 
t I I I’ - ,  L \ * *  ’ 1 .  .-\ 

$25,920 00 15. UM6-4 60 Each $48.00 $384 00 $432 00 
16 UM6-6 20 Each $32.40 $15.60 $48.00 $960.00 
17 UM6-13 50 Each $21.60 $32.40 $54.00 $2,700 00 

18. UM6-22 5 Each $90.00 $158.40 $248.40 $1,242 00 

I 18000 I Feet I s744 1 $11 04 I S18 48 I $332,640 00 

i I I 1 I I 
20. IUJ1-4 1 30 I Each I $23.76 I $85.01 I 5108.77 I $3,263.10 I 



PowerServices, Inc. 

Owner: 
Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

Construction Cost Estimate: 1 Phase High Density Underground 110 ACSR - Local Feeder 

- 
Date: 11/3/06 3:OO PM 
Est. By: 
Project No,: 

DSH HGB 

I I 

Line Unit of I Labor I Material I Labor& 1 Extended 

$0.00 $0.00 
$0.00 $0.00 

$271,519.20 
Contingencies $27,151.92 

Subtotal $298,671.12 
24% Engineering, General and Administrative $71,681.07 

Project Total $370,352.19 

Subtotal - Construction w/o Contingencies 
10% 

5. IUMI-SC Each I $198.00 I $1 14.00 1 $312.00 I $7,800.00 
I I , 

6. ILM1-7C 6 I Each I $448 80 I $342.00 I $790.80 I $4,744.80 
t 1 

I i  $0.00 I $0.00 

I $0.00 1 $0.00 



Table B 19 
IDate: 

PowerServices, Inc. 

11/3/06 3:OO PM 

Construction Cost Estimate: 1 Phase Low Density Underground 110 ACSR - Local Feeder 

Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 
Description: 

IProject No.: 1 
1 Phase Low Density Underground 1/0 ACSR - Local Feeder - One Mile 1 

Line Unit of Labor Material Labor & Extended 
item item or Construction Unit Quantity Measure Cost Cost Materials Cost 

3 )1/0 UG Feet I $3.50 I s210 I $5 60 I S33 600.00 
I J I I I I I 

5 I Eacn I S759 60 I S1,670 40 I $2,430 00 I $12,150 00 

I I I t '  1 

9 IUM48-2 0 $6360 I $73.20 $1 36 80 $0.00 

I I t 

$0.00 $0.00 

Subtotal - Construction w/o Contingencies $243,574.83 
Contingencies $24,357.48 

Subtotal $267,932.31 
10% 

24% Engineering, General and Administrative $64,303.76 

I 
I 



PowerServices, Inc. 

Owner: 

Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

I 
I 
I Date: 11/3/06 3:OO PM 

Est. By: DSH HGB 
Project No.: 

Construction Cost Estimate: High Density Street Lights Underground Feed 

Line Unit of Labor Material Labor & Extended 
item Item or Construction Unit Quantity Measure Cost cost Materials cost 



PowerServices, Inc. 

Construction Cost Estimate: Underground Services 4IQ TPX 

Owner: 

Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

~ 

Date: 11/3/06 3:OO PM 

Est. By: DSH HGB 
Project No.: 

Line Unit of Labor Material Labor & Extended 
Item Item or Construction Unit Quantity Measure cost cost Materials cost 

3 $1800 I $78 00 I $96.00 I $288 00 

I I 1 I -  I I 



I 
I 

Owner: 

Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

PowerServices, Inc. 

Construction Cost Estimate: Underground Services 4/0 QUAD 

Date: 11/3/06 3:OO PM 
Est. By: DSH HGB 
Project No.: 

$0.00 

$0.00 

$0.00 
$0.00 

$0.00 

$0.00 

t i  I $0.00 I $0.00 
$0.00 I $0.00 

$0 00 

$0.00 

$0.00 

$0.00 

$0.00 
$0.00 

Subtotal - Construction w/o Contingencies 
10% Contingencies 

Subtotal 
24% Engineering, General and Administrative 

Project Total 

$1,927.20 
$1 92.72 

$2,119.92 
$508.78 

$2,628.70 



Table B 23 

Owner: 

Facility: 
Project: Cost-Effectiveness of Undergrounding Electric Distribution Facilities in Florida 

PowerServices, Inc. 

Date: 11/3/06 3:OO PM 

Est. By: DSH HGB 
Project No.: 

$0.00 

$0.00 

$0.00 

I 
I 
I 
I 
B 
I 

$0.00 

$0.00 

$0.00 

Unit of Labor I Material I Labor& I Extended Line 

I $0.00 $0.00 
$1,978.50 

10% Contingencies $197.85 
Subtotal $2,176.35 

$522.32 24% Engineering, General and Administrative 

Project Total $2,698.67 

Subtotal - Construction w/o Contingencies 



I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 



OVERHEAD to UNDERGROUND CONVERSION ADJUSTMENTS to ClAC Table C 1 (Costs and adjustments on a per mile of conversion basis) 

- Major Events 

- Non-major events 
- Major events 

- Vegetation Management 
- Other O&M** 

Reduced Revenue Losses 

Reduced O&M Costs 

Cost of UG Locates 
Loss of Pole Attachment Revenue 
Reduced Accident Litigation & Award Payments 

Non-Participant Benefit (Qualitative Others) 

Elimination of NESC (Code) Violations 

Elimination of Overhead Routing Problems 

PowerServices Inc. Estimates Reflect Improved OBM Cost for Underground Based on Improved Technology 
and other utility experience 

$197,791.32 



FPL Restoration Costs 5 Year Historical Analysis 

$95,900,000 
$1 05,900.000 
$87,800,000 

lOH Miles 41 1051 

UG Miles 24107 
UG Interruptions / mile 12.03 
OH Ratio 87 84% 

~  uti Katio 17 lF;O/, I 

OH Ratio 87.84% 
$83,888,670 

OH Miles 41 105 
$2,041 

12.16% UGRatio 
$1 1,611,330 

24107 UG Miles 
$482 

Managemmi Services For Utilities' 



FPL Hurricane Restoration Costs 

5 Year Historical Analysis Table C 3 

2004 Charley 
2004 Francis 
2004 Jeanne 
2005 Dennis 
2005 Katrina 
2005 Rita 
2005 Wilma 

877,800,000 82.5% 

Mcmugecnent Services For Utilities' 



Table c m 4 Tree Trimming Based on 3 / 6 Year Cycle 

Annual Cost per Order # PSC-06-0781-PAA-El $71,900,000 

Trimming Cycle Years* 316 

Miles Overhead Lines 41 105 

$117491 
p n u a l  CostslMile 

Term I Years 301 

* Reflects cost of trimming mains on 
3 year cycle and laterals on 6 year cycle 

Management Services For Utilides. 



Table c 5 Tree Trimming Based on 3 Year Cycle 

$ 1 02,500,000 Annual Cost per Order # PSC-06-0781-PAA-El 

Trimming Cycle Years (all main feeders and laterals) 3 

Miles Overhead Lines 41 105 

Annual CostslMile $2,494 

Term / Years 30 

Management Services For UtiIities- 



I Overhead 
583 Operations Expense (excludes tree trimming) 
593 Maintenance Expense (excludes tree trimming) 

$6,863,327 
$40,327,273 

Total $47,190,600 
OH Miles 41105 

584 Operations Expense 
594 Maintenance Expense 

Total 
UG Miles 
UG Expense/ Mile 

$9,010,982 
$28,291,659 
$37,302,64 1 

24107 
$1,547 

I Term 

Mmmgemen f Sewices For LJfi87lies' 



I 
I 



Table C 8 FPL Accidents 

Management Services For LJIiliIies' 



Management Services For Utilities’ 



~ 

Managemeni Service3 For Utitiiiess' 





I 
I 
I 
I 
I 
I 
I 

583 
$93 

Florida Power 8 Ught Company 
Towns' First Set of lntemgatm'ea 
Interrogatory No. 9 
Page 1 of 1 

Q. 
For FPL's system, please provide operations and maintenance ("O&M") 
costs for overhead and underground distribution lines. 

1 

I 
OVERHEM 

MAINTENANCE EXPENSES 
oPEmnms EXPENSES s7,288,3n 

A. 

I 
UNDERGROUND 

584 OPERATIONS EXPENSES 

FLORIDA POWER 6 LIGHT COMPANY 
DISTRIBUTION W E  EXPENSES -OPERATIONS (L 

" T P U N C E  
OVERHEADVSUNDERGRWND 

Duamkr31, 
! 2005 PeRC 

S,OlO.Sa2 
594 

I I 7 a . 4 ~ 7 7 3  
TOTAL OVERHEAD 08M EXPENSES( SW,701,6W 

I 

MAINIENANCE EXPENSES I 

TOTAL DISTRIBUTION U M  EXPENSES - O W  EXPENSES 5123,004,241 



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

Florida Power 8 Light Company 
Towns' First Set of Interrogatories 
Interrogatory No. I O  
Page 1 of 1 

Q. 
Please provide F l o r i d a  Power & Ligh t ' s  (FPL) system right-of-way 
( including easements) c l ea r ing  and re-clearing policies and 
practices. 

A. 
FPL's current policy is to clear vegetation from feeders on a cycle that averages approximately 3 years. 
Line clearing of laterals is prioritized based on performance. FPL's Customer Trim Request (CTR.) 
policy defers to regular maintenance those conditions that are not potentially hazardous and do not 
require immediate attention. When such conditions are identified, FPL will provide the customer with a 
list of qualified tree trimming contractors to conduct the job if they desire. FPL does inspect those 
potentially hazardous conditions reported by customers and, if necessary, takes immediate action to 
remediate. During restoration FPL will trim and clear lines of the debris that directly affects 
dectric facilities, service lines or prevent access of FPL equipment so that work can be 
performed safeIy. 

A11 work is performed in accordance with the current ANSI-A300 for Tree Care Operations. The 
trimmer shall determine appropriate clearance by considering the tree species, re-growth rate, proximity 
to conductor, and combined movement of the tree and conductor in severe weather. FPL's vegetation 
maintenance policies and practices address vegetation that is or may become in conflict with our 
facilities and do not differentiate between right-of-way and easements. 



D 
I 
I 
I 

Florida Power i% Light Company 
Towns’ First Set of Interrogatories 
Interrogatory No. 12 
Page 1 of I 

Q. 
Please provide FPL system right-of-way t ree  trimming and re-clearing 
costs ,  including, separately if available, the c o s t s  for: 

a. tree-trimming; 
b. clearing and re-clearing; 
c. danger tree removal; 
d. mowing; 
e. chemical treatment; and 
f. side trimming. 

A. 
2005 distribution system vegetation expenses were $40.9 million. FPL does not track or account 
for vegetation expense in the detail requested. 

I 
I 
I 
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Region 
East 
North 

South 
West 

Q. 

A. 

2005 2004 2003 
12,488,949 13,004,405 13,&9,309 
10,967,177 10,477,464 13,544,362 
11,694,581 10,126,751 9,628,692 
5,724,097 8,181,045 6,939,393 

Florida Power 8 Light Company 
Towns' First Set of Interrogatories 
Interrogatory No. 13 
Page 1 off 

Grand Total 40,874,804 41,789,869 43,561,756 J 

For each of the 5 municipalities, please identify and provide local right of way tree 
trimming and re-clearing costs for each of the past 3 years, or such shorter period as may 
be avilable. 

FPL does not track distribution vegetation costs at the Municipality level. FPL does track 
these costs at a regional level. 
0 The City of Plantation is included within the South region. 
0 The Towns of Jupiter Island and Palm Beach are included within the East region. 
0 The City of Melbourne is included within the North region. 
0 The City of Naples is included within the West region. 
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Florida Power 8 Light Company 
Towns' first Set of Interrogatories 
Interrogatory No. 15 
Page 1 of 1 

Q. 
For FPL's system, p lease  provide the following outage da ta ,  

including:  

a .  Summary t a b l e s  f o r  annual outages for each year o f  the most 
r ecen t  10-year period, which include da ta  showing: 

(1) cause of outages; 
( 2 )  number of customers without power; 
( 3 )  l eng th  of outages; and 
t 4) c o s t  t o  r e s t o r e  power. 

b. For major storrns (named t r o p i c a l  storms and hurr icanes) ,  please 
provide by storm for the  most recent  10-years: 

(1) name of storm; 
(2)  
( 3 )  l eng th  of outage; and 
( 4 )  cos t  t o  r e s t o r e  power. 

number of customers without power; 

A. 
See attached. 
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a.( 1-3) 1996-2005 Outage Causes, Customer Outages, Outage Durations 

I . .  
Primary Causes of Outage Events. Distribution Report for FPSC. 

Primary Causes of Outage Events. Distribution RePort for FPSC. 
. .. 

c Primary Causes of Outage Events. Distribution Report for FPSC. t 



I Primary Causes of Outage Events. Distribution Report for FPSC. I 

I 

I Primary Causes of Outage Events. Distribution Report for FPSC. I 

. .  

I Primary Causes of Outage Events. Distribution Report for FPSC. i 
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I FPI 

. .  

. .  Primary Causes of Outage Events. Distribution Report for FPSC. 

I Primary Causes of Outage Events. Distribution Report for FPSC. i 
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Vehicle I 1,259 
3,958 
90,q 37 I 

All Remaining Causes 
System Total 

I 
I 
I 

280,241 226 
477,612 132 
5,644,279 153 

. .  

.. . .. 

. . . .  . 

. .  

~ . .  

, .  

a. (4) Restoration Costs 
2005 $1 01.2M 
2004 ’ $87.8M 
2003 $105.9M 
2002 $95.9M 
2001 $86.7M 
2000 879.9M 
1999 $86.2M 
1998 $86.5M 
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1997 
1996 

Not Available 
Not Available 

b. (13) Major Storms Table for the most recent 10- year period (1996-2005): 

. .  

b.(4) Restoration Costs 
. .  

1998 Georges $12.3M 
1999 Floyd $21.OM 
1999 Harvey $2.5M 
1999 Irene $61.1M 
200 1 Gabrielle $30.6M 

2005 DennislKatrinalRitlma $853.2M 
2004 Charley/Francis/Jeanne $877. BM 

Notes: 
(1) FPL maintains only those storm costs charged to FPL's Storm and Property Damage Reserve 
(2) Amounts are net of insurance recoveries, 3rd party reimbursements and include amounts 

(3) Amounts include costs determined by FPSC to be charged to noma1 operating costs 
charged to capital 



Florida Power 8 Light Company 
Towns' First Set of Interrogatories 
Interrogatory No. 17 
Page I of I 

Q. 
What are  FPL's underground construct ion s tandards f o r  d i f f e r e n t  
types of l i n e s ?  For example, what type cable; is it i n  conduit; is 
it encased? What, if any, o ther  appl icable  s tandards exist? 

A. 
The Power Systems Distribution Construction Standards, December 2005 edition, contains the 
current standards of distribution construction for FPL . See FPL's response to the Towns' First 
Request for Production of Documents, No. 17. The second page from the front cover indicates the 
different sections within the book. The standard cabfes used at the present time are Aluminum, 25 
KV insulation, 3-Uc XPE (crosslinked polyethelene); 1000 KCMIL for feeders ( main circuits) and 
?/O for laterals ( branch circuits). All cabJes installed are in conduit, direct buried in earth, and it is 
not encased in concrete. 

There are no other applicable standards. 
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Florida Power & Light Company 
fownr' Second Sat of inthrrogatvrries 
Request No. 52 
P q s  I of I 

Q. 
With reference t o  page 3 of the 2005 Thermovision Review, 
for each Major Cause shown in the graph an this page, 
please i d e n t i f y  t h e  number of Feeder Customer 
Interruptions that were experienced due to the respective 
cause's impact on OH and on UG facilities. 

% 

i YE 2001 Feeder Curtombr Intemptions by Major Cause 
Undergrwnd 

I 
I 



Partial Response to 
Request No. 44 



Plan For Heightened Hurricane Activity 
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SOURCE: Dr. Jay Apt, Carnegie Mellon University 

"We believe this heightened period of hurricane activity will continue due to multi- 
decadal variance.. . The current period of heightened activity could last another 10-20 
years. " - Max Mayfield, Director Tropical Prediction Center, Senate Subcommittee 
Oversight Hearing Testimony, September 20, 2005. 
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Market Research for Preventative Maintenance 
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Source: 2000-2004 Residential Loyalty, 2005: Indicator Study, 2000-2003 
included both spring and fall waves, 2004-2005 only included spring waves 

Customer perception of preventative maintenance 
has had a dramatic decline since the 2004 hurricane 
season 
In the Hurricane Dennis post-storm survey, Keeping 
Trees Trimmed was the worst rated preventative 

Customers believe that their outages during category 
I and tropical storms are directly related to a lack of 

In 2005, physical facilities and service interruption 
complaints increasing significantly 
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Name of Respondent 

Florida Power & Light Company 
This Re ort is: Date of Report YearIPeriod of Report 
(1) d A n  Original (Mo, Da, Yr) End of 20051Q4 
(2) n A Resubmission I /  

1 
8 

4 

5 

6 

7 

8 

9 

I 
I 

10 

Small (or Comm.) (See Instr. 4) 3,566,226,680 3,265,390,61 

Large (or Ind.) (See Instr. 4) 264,170,187 250,922,90 

(444) Public Street and Highway Lighting 63,077,411 58,284,32 

(445) Other Sales to Public Authorities 4,095,482 4,512,70 

(446) Sales to Railroads and Railways 7,664,912 7,051,41 

(448) Interdepartmental Sales 

TOTAL Sales to Ultimate Consumers 9.128.177.685 8.341.481.391 

4 
1 

11 (447) Sales for Resale 206,593,202 194,030,55. 

12 TOTAL Sales of Electricity 9,334,770,887 8,535,511,94! 

13 (Less) (449.1) Provision for Rate Refunds -7,412,993 -176,461 

14 TOTAL Revenues Net of Prov. for Refunds 9.342.1 83.880 8.535.688.41 

. .  . .  1 17 i (451) Miscellaneous Service Revenues 28,418,901 I 28,836,31! 

I I . . .  . . .  
I 

15 Other Operating Revenues 

16 (450) Forfeited Discounts 15.469.29! 

- 

8,682,435,09 

I 

18 1 (453) Sales of Water and Water Power 

ERC FORM NO. 1 (ED. 12-96) Page 300 
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Name of Respondent This Re ort Is: Date of Report Yearipenod of Report 

Florida Power & Light Company (1 )  d A n  Original (Mo, Da, Yr) End of 2005lQ4 
(2) II A Resubmission I /  

I I I  I I 
ELECTRIC OPERATING REVENUES (Account 400) 

5. Commercial and industrial Sales, Account 442, may be classified according to the basis of classification (Small or Commercial, and Large or Industrial) regularly used by the 
respondent if such basis of classification is not generally greater than 1OM) Kw of demand. (See Account 442 of the Uniform System of Accounts. Explain basis of classification 
in a footnote.) 
6. See pages 108-109, Important Changes During Period, for important new territory added and important rate increase or decreases. 
7. For Lines 2,4,5,and 6, see Page 304 for amounts relating to unbilled revenue by accounts. 
8. Include unmetered sales. Provide details of such Sales in a footnote. 

MEGAWAT HOURS SOLD AVG.NO. CUSTOMERS PER MONTH Line 
Year to Date QuarterlylAnnuaI Amount Previous year (no Quarterly) Current Year (no Quarterly) Previous Year (no Quarterly) NO. 

52,502,4221 3,744,920) 2 

~ 6 7 , 7 8 3  42,063,955 469,976 458,057 1 

3,9 7 2,708 3,964,149 20,391 18,516 E 

424,164 413,075 2.768 E 

49,073 58,048 232 236 i 

94,522 93,223 23 23 E 

E 

102,296,436 99,0w,a72 4,321,892 4,224,520 1 C  

3,659,653 4,4ai3a70 4 4 1 1  

105,956,091 103,576,742 4,321,896 4,224,524 1 2  

1: 

Line 12, column (b) includes $ 

Line 12, column (d) includes 

0 of unbilled revenues. 

0 MWH relating to unbilled revenues 

ERC FORM NO. 1 (ED. 12-96) 



Name of Respondent This Report is: Date of Report Yeadperiod of Report 

ISchedule Page: 300 Line No.: 14 Column: d 
Does not include the decrease in energy delivered to customers but not billed of 3 0 8 , 4 8 7  
MWH for 2 0 0 5 .  
[Schedule Page: 300 Line No.: 14 Column: e 
Does not include the increase in energy delivered to customers but not billed of 5 8 , 7 5 7  

. . .  

-_  
MWH for 2 0 0 4 .  - ~ ~ . _  

\Schedule Page: 300 Line No.: 21 Column: b 
Includes ( $ 1 1 , 4 4 2 , 8 8 3 )  net change in unbilled revenues for 2 0 0 5 .  
bchedule Page: 300 Line No.: 21 Column: c 
Includes $ 9 6 5 , 5 0 8  net change in unbilled revenues €or 2 0 0 4 .  

I 
I 
1 
I 
1 
1 
1 
I 
I 
I 
1 
1 
I 
1 
I 
I 
I 

I 
I IFERC FORM NO. 1 (ED. 12-87) Page 450.1 I 
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SALES OF ELECTRICITY BY RATE SCHEDULES 

1. Report below for each rate schedule in effect during the year the MWH of electricity sold, revenue, average number of customer, average Kwh per 
customer, and average revenue per Kwh, excluding date for Sales for Resale which is reported on Pages 31 0-31 1. 
2. Provide a subheading and total for each prescribed operating revenue account in the sequence followed in "Electric Operating Revenues," Page 
300-301. If the sales under any rate schedule are classified in more than one revenue account, List the rate schedule and sales data under each 
applicable revenue account subheading. 
3. Where the same customers are served under more than one rate schedule in the same revenue account classification (such as a general residential 
schedule and an off peak water heating schedule), the entries in column (d) for the special schedule should denote the duplication in number of reported 
customers. 
4. The average number of customers should be the number of bills rendered during the year divided by the number of billing periods dunng the year (12 
if all billings are made monthly). 
5. For any rate schedule having a fuel adjustment clause State in a footnote the estimated additional revenue billed pursuant thereto. 
6. Report amount of unbilled revenue as of end of year for each applicable revenue account subheadina. 

I 
1 
I 
- 

Name of Respondent &!is Re# Is: Date of Report Year/Period of Report 
Florida Power & tight Company (Mo, Da, Yr) End of 2005104 An Original 

(2) l l  A Resubmission / I  

- 
MWn s ne Number ana I itle of Hate Scneaule oia nevenue Average Number WtX0Ler 

(f) 
o fC $men 1 LNo. (a) (b) ( 4  qs 

1 Residential: 



Name of Respondent 

Florida Power & Light Company 
I I 

SALES OF ELECTRICITY BY RATE SCHEDULES 

1. Report below for each rate schedule in effect during the year the MWH of electricity sold, revenue, average number of customer, average Kwh per 
customer, and average revenue per Kwh, excluding date for Sales for Resale which is reported on Pages 31 0-31 1. 
2. Provide a subheading and total for each prescribed operating revenue account in the sequence followed in “Electric Operating Revenues,O Page 
300-301. If the sales under any rate schedule are classified in more than one revenue account, List the rate schedule and sales data under each 
applicable revenue account subheading. 
3. Where the same customers are served under more than one rate schedule in the same revenue account classification (such as a general residential 
schedule and an off peak water heating schedule), the entries in column (d) for the special schedule should denote the duplication in number of reported 
customers. 
4. The average number of customers should be the number of bills rendered during the year divided by the number of billing periods during the year (12 
if all billings are made monthly). 
5. For any rate schedule having a fuel adjustment Clause state in a footnote the estimated additional revenue billed pursuant thereto. 
6. Report amount of unbilled revenue as of end of year for each applicable revenue account subheading. 

I 
I 
I 

This Re ort Is: Date of Report YearlPeriod of Report 
(1) d A n  Original End of 20051Q4 (Mo, Da, Yr) 
(2) n A  Resubmission / I  

- 14 Other Sales to Public Authorities 

15 019 18,506 2,118,769 231 80,113 0.1 145 
16 090 30,567 1,976,713 1 30,567,000 0.0647 
17 Subtotal 49,073 4,095,482 232 21 1,522 0.0835 
181 Railroads and Railways: 

94,522 7,664,912 23 4,109,652 0.081 1 
94,522 7,664,912 23 4,109,652 0.081 1 

23 Total 102,296,438 9,128,177,685 4,321,892 23,669 0.0892 

32 
33 
34 

41 TOTAL Billed C 0 cl cl 0.0000 
42 Total Unbilled Rev.(See Instr. 6) 9 0 0.0000 

0 CI (1 o.oooa 
RC FORM NO. 1 (ED. 12-95) Page 304.1 



Name of Respondent 

Florida Power & Light Company 

/Schedule Page: 304 Line No.: 2 Column: d 
Average C l a s s  Code 11 Users is 4,314. 
/Schedule Page: 304 Line No.: 7 Column: d 
Average C l a s s  Code 11 Users is 2,985. 
ISchedule Page: 304 Line No.: 28 Column: d 
Average Class Code 11 Users is 32. 
ISchedule Page: 304.1 Line No.: 23 Column: c 
Fuel Adjustment included in Revenues: $4,144,471,929. 
/Schedule Page: 304 Line No.: 42 Column: b 1 
Includes $0 of Unbilled Revenues. 
\Schedule Page: 304 Line No.: 42 Column: c 
Includes $0 of Unbilled Revenues. 

1 

This Report is: Date of Report Yeadperiod of Report 
(1) 2( An Original (Mo, Da, Yr) 
(2) - A Resubmission I l  2005lQ4 

IFERC FORM NO. 1 (ED. 12-87) Page 450.1 I 
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EXAMPLES OF SITE SPECIFIC DISTRIBUTION CONDITIONS TO BE 
ACCOUNTED FOR I N  CIAC CALCULATIONS 

PAGE 
NUMBER 

F - 2  

Fs 
I 

I F - 6  

F - 7  

1 F - 1 1  

1 F -  12 

DESCRIPTION OF OBSERVATION 

Heavy vegetation; difficult access 

Difficult access; NESC clearance issues 
~ 

Heavy vegetation; difficult access, possible NESC 
clearance issues 

Heavy vegetation; difficult access, possible NESC 
clearance issues 

Difficult access; NESC clearance issues 

NESC clearance issues 

Heavy vegetation; difficult access, possible NESC 
clearance issues 

Heavy vegetation; difficult access, possible NESC 
clearance issues 

Heavy vegetation; difficult access, possible NESC 
clearance issues 

Heavy vegetation; difficult access 

Heavy vegetation; difficult access 

Pole is completely deteriorated and requires 
replacement 

NESC clearance issues 

Municipal Underground Utilities Consortium 
'November 2006 
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Table G 2 FP&L Fatalities by Year 

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 



FP&L Accidents as Reported by Year 

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

I H FP&L Injuries W FP&L Fatalities 1 
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10 

11 

2003 $ 20,000,000 

2004 $ 2,000,000 

13 2004 $ 3,500,000 

17 2005 $ 8,000,000 

REPRESENTATIVE SETTLEMENTS OR AWARDS / 
ACCIDENT CASES 

SETTLEMENT OR AWARD 

AMOUNTS YEAR CASE NUMBER* 

1 1998 $ 2,200,000 

2000 
~~ ~ 

$ 3,500,000 2 

3 2000 $ 3,500,000 

4 2000 $ 5,000,000 

5 200 1 $ 3,500,000 

6 2001 $ 4,000,000 

7 2003 $ 5,000,000 

8 2003 $ 500,000 

9 2003 $ 1,200,000 

12 1 2004 $ 2,100,000 

I I 2005 14 $ 1,500,000 

I 15 2005 $ 3,100,000 

16 2005 $ 6,000,000 

* Cases in which Gregory L. Booth, PE worked as an expert. 

Municipal Underground Utilities Consortium 
‘November 2006 
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Table I 8 

Amlies to Annual $/Mile to Yield 30 Year PV 

Present Value Analysis 
Overhead to Underground Conversion Adjustments to CIAC 

Event 
Outage Restoration Reduction -- Major Events 
Outage Restoration Reduction -- Non-major events 
Reduced Revenue Loss -- Major Events 
Reduced Revenue Loss -- Non-major events 
Reduced O&M Costs -- Vegetation Management 
Reduced O&M Cost -- Other O&M 
Cost of UG Locates 
Loss of Pole Attachment Revenue 

Annual $/mile 
estimate 
$6,593 
$1,559 
$68 1 
$3 7 

$2,494 
$332 
($218) 
($3 10) 

Escalation 
Rate 
8.40% 
6.45% 
2.30% 
2.30% 
7.60% 
6.45% 
2.30% 
2.30% 

Discount 
Rate 
8.37% 
8.37% 
8.37% 
8.37% 
8.37% 
8.37% 
8.37% 
8.37% 

Discounted 
Escalation Multiplier. Discounted 

(30 Years) PV 
30.94 $203,987 
24.34 $37,946 
14.69 $10,004 
14.69 $544 
27.59 $68,809 
24.34 $8,08 1 
20.49 ($4,467) 
14.69 ($4,554) 

Litigation $2,903 10.00% 8.37% 37.56 $109,037 



2o&L 2005 2006 Basic assumptions: 
300 300 System line miles increase 

.. c- ' - ,,LL . Y e  4.1 24,608 4,251,300 Customer base 
Constant current year dollars 

5% 5% Contract labor rate adjustment for corrective maintenance -?kt1 , 1 ( t  

_L 

- 3 %, 7 v 5% Contract sabor rate adjustment for preventative maintenance 
80% 80% Percentage of overall rate increase attributable to labor ? < I  r : IC 

20Q4 2005 2006 Refiabiiity assumptions: 
75r& '65% Reduction in preventable 1020) lateral interruptions ach"2 

incrementally each year of first cycle. 
- YQT* Reduction in non-prevenbbk (021 1 lateral interruptions achievea 

--- 
2'' 

20% -397 il - J  I ,  

I I I I incFementallv each vear of first cvcle. 
0% 

4% Reactive Lateral Savinas nercent 

Reduction in preventable (020) feeder interruptions from mid-cycle 
feeder maintenance funded from hotspot trim budget. 

=,?,-C, 

LC I 

'?,?, 
- /  

6.2G 8.26 Feeder CI Savings degradation Factor 
B.93 9.50 Lateral CI Savings degradation Factor 

Gonaactor productivity improvement due to performance&ased 
P, to% QY? contract, organization and operational process changes. 

Reduction in corrective maintenance workioad achieved 
75% 75% incrementally each year of first lateral cycle. + * ~ v  

3 A, 

I $2 .J? $"! 3 2  :$-I .00 is the ratiolcost comparison of trimming deferred 
, I .  

3 .d I 

I maintenance on laterals vs. "oncycle'" trimming cost. 
;?, 0; $102 $702 per trouble ticket - distribution operabans cost 
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ANNOTATED BIBLIOGRAPHY OF SELECTED REFERENCES - 

EXPECTED UNSERVED ENERGY ANALYSES 

Rose, Judah, and Mann, Charles, "Unbundling the Electric Capacity Price in a 
Deregulated Commodity Market," in Public Utilities Fortnightlv (December 1, 1995). 
("A recent survey of utilities that we conducted revealed that on average, utilities 
estimated that customers would pay $12 (not cents, but dollars) per kilowatt-hour 
on average to avoid being blacked out.") 

McCusker, S.A. and J.S. Siegel, Value of Distributed Enerav ODtions for Conaested 
Transmission/Distribution Systems in the Southeastern United States: MississiDpi 
and Florida Case Studies, National Renewable Energy Laboratory (2002). (EUE value 
of $2,000 per MWH, or $2.00 per kWh.) 

WSCC Power Supply Desian Criteria Survey, Western Systems Coordinating Council 
(undated) ("The California Public Utilities Commission has used a value of $15/kWh 
of unserved energy and $15/outage/customer in past evaluations of the cost- 
effectiveness of proposed reliability enhancements.) 

Violette, D.M., Freeman, R., and C. Neil, DRR Valuation and Market Analysis, 
Volume 11: Assessing the DRR Benefits and Costs, prepared for International Energy 
Agency (2006). ("The range of VOLL [Value of Lost Load] is large, from zero to over 
$lOO/kWh. Several real-time pricing programs in the U.S. have assumed a VOLL of 
$3.00-$5.00/kWh to set the capacity rationing component of hourly commodity 
prices. [Footnote omitted] Recently, PJM Interconnection proposed a capacity 
market design predicated on a VOLL of almost $20/kWh. The method adopted by 
ISO-NE and NYISO to value their demand response programs, which has been 
endorsed by FERC, uses a VOLL between $2.50-$5.00/kWh. [Footnote omitted]") 

ABB, LOLE/Resource Adequacy Methodology, New England Installed Capacity 
Requirement Stakeholder Meeting (2005). (Powerpoint presentation) (Outage costs 
assumed between $3/kWh and $12/kWh.) 

Lee, Stephen T. (EPRI), Comparison of a ComDetitive Wholesale Power Market with 
Alternative Structures throuah a Long Term Dower Market Simulation, Working 
Paper for the California Energy Commission Workshop on Exploring Alternative 
Wholesale Electricity Market Structures for California (2001). ('The cost to the 
society of these blackouts is assumed to be $100,000 per MWh of unserved energy." 
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ANNOTATED BIBLIOGRAPHY OF SELECTED REFERENCES - 

EXPECTED UNSERVED ENERGY ANALYSES 
(CONTINUED) 

Energy and Environmental Economics, Inc., Renewable Distributed Generation 
Assessment: Alameda Power and Telecom Case Study, prepared for California 
Energy Commission (2005). (At page 124, a graphic shows ranges of EUE values 
from a literature review. The ranges were approximately $0.75 to $12.00/kWh for 
residential customers, approximately $5.00 to $90.00/kWh for commercial 
customers, and approximately $0.90 to $20.00/kWh for industrial customers.) 

PacifiCorp, IRP Public Input Meeting (Powerpoint presentation) (2004). ("EUE costs 
from EPRI study ranged from $5,21O/MWh [$5.21/kWh] to $44,91O/MWh 
[$44.9l/kWh]." A weighted value of $24.00/kWh was shown in a graphic on page 
38 of the presentation.) 

Moslehi, K., Kumar, A.B., and Hirsch, P., Valuatina Infrastructure for a Self-Healinq 
-1 Grid (2006) (sponsored by EPRI and in part by TVA). (At page 8, tables show an 
EUE value of $24.00 per kWh.) 

Camfield, R., Assessment of Other Factors, ATC's Access Initiative, Christensen 
Assoc. Energy Consulting, LLC (2005). (Powerpoint presentation) (A table on page 
12 reflects benefits from reduced EUE valued at $10.25 per kWh.) 

Camfield, R.J. Kirsch, L.D., Morey, M.J., and Welsh, M., Assessment of Other 
Factors: Benefit-Cost Analysis of Transmission ExDansion Plans, prepared for 
American Transmission Company (2005). (This report includes information based on 
a literature survey on the costs of unserved energy. The information presented 
shows the following ranges for the cost of unserved energy for different types of 
customers: Residential: 17th percentile - $0.30/kWh to 83rd percentile - $7.67/kWh; 
Commercial: 17* percentile - $O.l2/kWh to 83rd percentile - $27.44/kWh; and 
Industrial - 17' percentile - $0.39/kWh to 83rd percentile - $24.67/kWh. The 
information also shows median values for the cost of unserved energy for different 
types of customers as follows: Residential - $2.28/kWh, Commercial - $16.36/kWh, 
and Industrial - $8.48/kWhm) 
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