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CLARKSON UNIVERSTTY, Potsdam, NY 
BS - Electrical & Computer Engineering, 1990 

Professional Engineer: North Carolina, Virginia, Maryland, 
Tennessee, Florida, Ohio, Pennsylvania, Arizona, District of 
Columbia, Mississippi, Council Record with National Council of 
Examiners for Engineering and Surveying 

Concentration in Power Systems 

Vice President 
POWERSERVICES, INC. 
UTILITYENGINEERING, INC. 
Raleigh, North Carolina 

Responsible for leadership and direction of staff completing design 
and management of power delivery projects. Develops projects 
from concept through completion. Responsible for staffing, 
budgeting, scheduling, and contractual agreements related to 
design and construction. 

Allocates resources, develops partnering and subcontracting 
relationships, and directs bidding and other procurement methods 
to complete projects. Maintains professional engineering 
responsibilities over designs, studies, and reports, consistent with 
the work listed below. 

Project experience includes major system studies for federal 
facilities, overhead to underground distribution conversion projects, 
outdoor lighting, utility privatization, 115 kV electric transmission. 
Other work completed includes arc flash studies, system protective 
coordination, system planning and analysis, and regulatory 
testimony. 

Operations Manager-Transmission & Distribution and Geographic 
Information & Technology 

BOOTH &ASSOCIATES, INC., Consulting Engineers 
Raleigh, North Carolina 

Responsible for the daily operations and resource allocation for the 
largest division at Booth & Associates, Inc. Worked with Division 
Vice Presidents developing annual division budget and performance 
goals. Tracked project budgets and directed department and 
project managers to meet fiscal targets and project schedules. 
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Maintained relationships with diverse base of clients and vendors to 
develop engineering and design/build (EPC) projects. Developed 
studies and cost proposals supporting clients' technical and fiscal 
requirements. Designed, bid, and managed multiple construction 
projects. 

Continuing professional engineering responsibilities for an array of 
projects. Project experience includes: design of 18 miles of static 
overhead ground wire replacement on a 69 kV Transmission System 
with Optical Ground Wire (OPGW), successful completion of a 3- 
year FEMA funded hurricane hazard mitigation project converting 
88 miles of overhead distribution line to underground (approximate 
value of 15 million dollars), complete replacement and upgrade of a 
university medium voltage electric system, including station 
breakers, in two phases with a total project cost of 3.5 million 
dollars, and complete update of the TVPPA Design Guidelines for 
Transmission and Distribution. 

Manager of Distribution Design 
BOOTH 81 ASSOCIATES, INC., Consulting Engineers 
Raleigh, North Carolina 

Managed Electric Distribution Department for a seventy person 
electric utility engineering consulting firm; Responsible for 
distribution design standards and quality control of engineered 
solutions. Engineer of Record and Senior Project Manager for 
multiple projects. Directed engineers and technicians completing all 
design and management activities required for construction of 
multimillion-dollar capital projects. Developed new business 
through client contact, marketing efforts, and preparation of 
engineering proposals. Negotiated design and construction 
contracts. 

Designed overhead and underground electric transmission and 
distribution facilities; Responsible for project scheduling and 
coordination, design calculations, field staking, right-of-way 
acquisition, permitting, and construction management of multiple 
projects. Prepared specifications, bid documents, labor and material 
contracts, construction cost estimates, various permit applications, 
construction drawings, design data books, design and construction 
standards manuals, Federal and State forms and reports, and 
system studies for municipalities, Investor Owned Utilities, Rural 
Electric Cooperatives, schools and universities, militaty bases and 
other owners of high and medium voltage electric systems. 
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Experience includes: major system improvement and revenue 
projects, voltage conversions, installation of metering, DOT 
relocations, roadway and decorative lighting, overhead and 
underground 69 kV transmission, substation upgrades, military base 
system privatizations, GPS/GIS mapping, system valuations, 
infrared inspections, and alternative materials specifications. 

Specialized in complex underground construction projects for 
aesthetics and reliability including downtown streetscape 
enhancement and university campus electric and 
telecommunication systems. 

Project Manager 1997-1999 
Junior Engineer 1994-1997 
BOOTH & ASSOCIATES, INC., Consulting Engineers 
Raleigh, North Carolina 

Design and project management activities consistent with the 
experience listed above. 

UNITED STATES ARMY, Fort Bragg, North Carolina. 
First Ueutenant; Signal Operations Officer 

Responsible for communications and site power for deployed 
Special Forces and major Joint Special Operations headquarters. 
Designed and supervised installation of communications networks 
and remote mobile power generation and distribution systems and 
serving base camps in Central America and the United States. 
Supervised up to 100 people installing and maintaining radio, 
telephone, and satellite communications systems during exercises 
and missions worldwide. Communications systems included single 
and multichannel HF, UHF, and SHF radios in point to point and 
point to multipoint secure voice and data networks as well as 
wireline systems. Employed technologies including spread 
spectrum radio, automatic link establishment (ALE), and Microsoff 
Windows based LAN's and WAN'S. 

Design of communications networks included selection and 
assignment of frequencies and antennas for wireless connections 
based on propagation analysis. Responsibilities also included 
allocation of bandwidth for trunked and dedicated channels, and 
assignment of individual subscriber priorities and privileges. 
Directed installation and troubleshooting of multiple layered 
networks. 
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Led individual and group training resulting in unit's 100% mission 
accomplishment in numerous deployments despite high personnel 
turnover. Responsible for maintenance and accountability of up to 
5 million dollars worth of vehicles, generators, and communications 
equipment as well as control of classified documents and 
cryptographic materials. 

Signal Detachment Commander 1992 to 1994 
Platoon Leader 1991 to 1992 

1990 to 1991 (Military Training Schools) 

Excelled academically graduating second in a class of eighty-four 
officers in the Signal Officer Basic Course, and in the top five at the 
Battalion/Brigade Signal Officer Course. These courses comprise 
nine months of training covering design, installation, and 
maintenance of military communications and power systems. 
Military training certifications include Parachutist, Senior 
Parachutist, Jumpmaster, Battalion/Brigade Signal Officer, Airlift 
Loadplanner, Range Operations and Ammunition Handling, and 
Substance Abuse Prevention and Control. Awarded Army 
Commendation Medal with Oak Leaf Cluster for meritorious service 
in the 7" Special Forces Group (Airborne) and the 112th Signal 
Battalion (Special Operations)(Airborne). 

Institute of Electrical and Electronic Engineers (IEEE) 
National Society of Professional Engineers (NSPE/PENC) 
Society of American Military Engineers (SAME) 
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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, Preliminaw Analysis of Placino 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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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 ("FPL"), 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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"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. 

In 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 "MUUC"), with its primary purpose being to support a substantial 

study of the cost-effectiveness of undergrounding electric distributlon 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, Q& 

Effectiveness of Underaroundins 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. 

In 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" (i.e., 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 In  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 Ufilities Consortium 1 - 3  
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EXECUTIVE SUMMARY 
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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-quantifiable 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 at 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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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 

Municipal Underground Utilities Consortium 1 - 5  
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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 FPCs 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 serving 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 CLAC 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: 
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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 

high-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 

Municipal Underground Utilities Consortium 1 - 7  
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starting point for calculating CIACs. In  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 at 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 

PowerSewices 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 

Municipal Underground Utilities Consortium 1 - 8  
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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. In 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. 
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3. Due to rear-lot-line and other construction area constraints, underground 

conversion or overhead relocation at 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. I n  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 

Municipal Underground Utilities Consortium I - IO 
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2. 

3. 

4. 

5. 

6. 
7. 

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

and security. 

Life safety. 

Aesthetics. 

Reliability. 

Enhanced Economic Development and Reduced Economic Disruptions Due to 

Storms. 

Environmental Benefits (trees/land). 

General Community Enhancement. 

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

this in greater detail, and Appendices A through I 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. 

Municipal Underground Utilities Consortium 1 - II 
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OVERHEAD to UNDERGROUND CONVERSION CIAC CALCULATION 
(Costs and adjustments on a per mile of conversion basis) 

5.60% 
23.68% 

0.13% 
2.45% 

8.96% 
1.19% 

-0.78% 
-1.11% 
10.43% 

.. Other OBM From FPL Data Responses Reflects Higher OBM for Underground I Mile 

PowerServices Inc. Estimates Reflect Improved OBM Cost For Underground Based on Improved Technology 
and other utility expeerience 

! 
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Therefore, this report recommends an appropriate "base" CIAC adjustment (i.e., 

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

into account) percentage to be 50.54%. 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 ("EUE") 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. 

Municipal Underground Utilities Consortium 
'November 2006 

I - 13 

-*k,"- 
~ 



EXECUTIVE SUMMARY 
(CONTINUED) 

Docket Nos. 080244-E1 & 070231-E1 
PowerServices 2006 UG Study 
Exhibit-F'JR-2) Page 17 of 158 

Team Experience 

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 J. Rant, PE 

Years of Electric 
Utilitv ExDerience 

40 
40 
37 
36 
31 
30 
16 
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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 

u w w r x l  a s&ed&d, planRed m e  frame. Scm+%es and Wws 

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. 

Municipal Underground Utilities Consortium 2 - I  
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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. In  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 JuDiter Island, Florida 

Alter 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 

Municipal Underground Utilities Consortium 2 - 2  
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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 likely 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. 

Citv of Melbourne, Florida 

On July 18, 2006, PowerSetvices 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 FPCs 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. 

Citv of Plantation, Florida 

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

Plantation, Florida. Plantation, florida has about 84,000 residents, with approximately 
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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 afterwards, unless the main feeders were in a target area. 

Citv of NaDles, Florida 

On July 19, 2006, Powersetvices 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. 

Summarv 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 Membershin 

CorDoration (BEMC) 

On July 25, 2006, PowerSetvices 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 Ernesto 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; 

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 reallocation 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 
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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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COSTS AND BENEFITS OF UNDERGROUNDING DfSfRIBUTION 
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 quanti@. 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 
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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. 

d. 

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 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 
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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 converslons), 2005 FERC Form 1 data, other industry 
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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. 

1. 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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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 

1/0 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 1/0 
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 

1/0 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 1/0 
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 1/0 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 

miscellaneous materials. 

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, 1/0 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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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 liff 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. 

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

hardened OH or UG. 

No right-of-way clearing costs were included. 

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. 

All overhead construction is hardened for NESC extreme wind 

conditions and standards, including wind gust factors. 
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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 construdion 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 

Average Cost per Mile for Typical Underground Construction I $1,192,172 I I 

Average Cost Differential I S 835,314 I 

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 

Municipal Underground Utilities Consortium 3 - 9  
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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. 

Wnicipal Underground Utilities Consortium 3 - I O  
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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 offen-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, aRer the 

storm response, the work is essentially complete. Overhead lines 

are often placed back in service in a temporaty 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 

Municipal Underground Utilities Consortium 3 - I 1  
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reduced outage restoration costs for non-major storm events 

and also for named storm events. 

1. Non-Maior 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. PowerSetvices, 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. Maior 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. 

Municipal Underground Utilities Consortium 3 - I2 
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b. CIAC Credit for ODerations and Maintenance ExDense 

1. Veqetationnree Trimming (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. 

PowerSetvices, Inc. calculated the tree trimming CIAC credit 

using data from PSC Order No. 06-0781-PAA-EI. In 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. PowerSetvices 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 ODerations and Maintenance (see Appendix C, Tables 

PowerSetvices, 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) 

Municipal Underground 
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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 

PowerSetvices experience working with other utilities, this is 

inconsistent with most utilities. Utilities that PowerSetvices 

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. 

FPCs 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 Litisation Costs, Damaoe 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. 

Municipal Underground Utilities Consortium 3 - 1 s  
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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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1. Non-Maior 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. Maior Events (see Appendix C, Table C-10) 

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

methodology is shown in Table C-10. 

3. Identifiable and Ouantifiable Site-Soecific or Project-SDecific 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 dimcult-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 

Municipal Underground Utilities Consortium 3 - 1 7  
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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: $835,314. (The calculations of the 

initial construction costs and this differential are shown in Table A-1 of 

Municipal Underground Utilifies Consortium 3 - 1 8  
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Appendix A.) Then, the benefits (OW 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, i.e., 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. If 

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 

Municipol Underground Utilities Consortium 3 - I 9  
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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. 

3. 

4. 

5. 

Rapidly rising cost of distillate fuels. 

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

products. 

A decline in available construction personnel in the electric utility field 

(trained line personnel). 

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

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. 

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 

Municipal Underground Utilities Consortium 3 - 2 0  
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is multiplied by 30 years to arrive at 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-Quantifiable 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 benefits include the following. 

1. ImDroved Health and Safetv 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. 

Municipal Underground Uiiliiies Consoriium 3 - 2 1  
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2. 

3. 

4. 

5. 

Life. Personal, and ProDetW Safetv. 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. 

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. 

Reliabilitv. I n  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 DeveloDment 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. In 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. 
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6. 

7. 

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. 

General Communilv Enhancement. Property values, both for 

individual residences, individual commercial buildings, and for general 

communities at large, are also enhanced by the greater reliability of 

underground utilities. 

C. Overview of Other ReDresentative Hurricane ExDerience With UG 

versus OH Lines 

Subsequent to PowerSewices' 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. 

Municipal Underground Utilitier Consortium 3 - 2 3  
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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. If 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." 

Municipal Underground Utilities Consortium 3 - 2 4  
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D. 

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. 

Economic Benefits to the Florida Econornv and the General Public - 
ExDected Unserved Enerav Analvsis 

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

and to the economy at 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 

c 
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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 J 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 

Municipal Underground Utilities Consortium 3 - 2 6  
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analysis then proceeds to assign a value to the differential kWh or MWH not 

served to arrive at 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 recovely 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 at 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-amp 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 energ?, 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 at 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 3 used values of $24/kWh and $100/kWh, respectively, and a 
PacifiCorp presentation cited to an EPFU study with EUE values between $5/kWh and $44/kWh. 

Municipal Underground Util;t;es Consortium 3 - 2 8  
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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-effedive underground installations, both 

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

Contributions in Aid of Construction must recognize a t  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 

Municipal Underground Utiliries Consortium 4 - 1  
ONovember 2006 
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CONCLUSION 
(CONTINUED) 

CIAC adjustment percentage, as applicable to all overhead to underground 

conversion projects, as a minimum: 

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

Reduced Revenue Losses 

Reduced OBM Costs 

- Non-major events 
- Major events 

- Vegetation Management 
- Other OBM" 

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

Non-Participant Ben& [Qualitafie 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 u t i l i  experience 

Municipal Underground Utilities Consortium 4 - 2  
'November 2006 
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CONCLUSION 
(CONTINUED) 

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. 

Municipal Underground Utilities Consortium 4 - 3  
ONovernber 2006 
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1 MI IW ThM Phase Hiph Dens* @ S2M.638.43 

I M i l W  Three Phase Hiph DenrW 110 @ S224.137.12 
1 Mile@) Three Phase LDW Densify @ 1155.707.69 
1 Miles) One Phase High Wnsily 0 $107.243.41 
1 Mile($ One Phase Low DsnsW 0 195344.76 

1284.638.43 

$224,137.12 
$155,707.69 
1107,24311 
593,544.76 
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Table A m  2 
Average Construction Cost Differential per Mile 
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- 
Own% loam: I lltbQ63:W PM 
Faciiity: IEsL By: DSH HGB 
Project: Cost-EWiwness of Undagmunding EMric DMribution Facilities in FiOTida IProlaet No.: 1 
oesv(ptiMI: S U l n t n S y  

PowerServices, Inc. 

Average Construction Cost Per Mile 

Table A. 3 



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

OVERHEAD to UNDERGROUND CONVERSION ADJUSTMENTS to ClAC Table A 4 (Costa and adjustments on a per mile of conversion bash) 

. Non-major events 
-Major events 

-Vegetation Management 
- omer O&M" 

educed RevenueLosses 

Reduced O&M Costs 

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

Non-Palcipanl Benefit (Qualitative Others) 

Elimination of NESC (Code) Violations 

Eliminaton of Overtmad Routing Problems 

0.13% 
2.4596 

0.96% 
1.19% 

-0.70% 
-1.11% 
10.43% 

$1.109.25 
$20.443.99 

~4.808.42 
59,960.00 

(56.540.00) 
($9,300.00) 
$07.109.28 

I I I 1 
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Owner: b a a :  I 1113/06 3:W PH 
Facility: 1E.t By: DSH HOB 
Project: Cost-Effectiwnesr, of Undergmvnding Electric Distribution Facllilies in Florida 
Du~ripllon: 3 Phase High Density Owhaad. Main FewJer. One Mile 

[Project No.: I 

I I I I I s0.w s0.m 
$9.03 s0.m 

$208,679.20 

ID% Camingemies $20,857.92 
Subntal 16229.547.12 

24% Engineertng. General and Administra6ve $55.091.31 
Protact Tot81 5284,638.43 

Subtotal - Cansrmdon wlo Cominaendss 
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Table 6 2 PowerServices, Inc. 

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

I DSH HOB 
Project Cost-EnWliMness of Undergrounding EWric Distribution FaciUuUr h Florida 
Description: 

(Project No.: 1 
3 Phase High Denaity Owrhead 1m ACSR . L w l  Feeder ~ One Mile 
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Table B . 3  PowerServices, Inc. 

Construction Cost Estimate: 3 Phasa Low Density Overhead 1/0 ACSR - Local Feeder 
\ 

h e r :  [Date: I 11f3tW 3:W PY I IESL BY: I DSH HGE 
CnsI-Enmi~ness ol Undargmundlng Elsctdc DiPdbution Facllhles in Florida 
ion: 

IProisct No.: 
3 Phase Low Density Overhaad lm ACSR - Local Feeder. One Mile 1 

I I I 1 I m.00 I $0.00 
$0.00 I $0.00 



Table B 4 
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PowerServices, Inc. 

Construction Cost Estimate: 1 Phase High Density Overhead 1/0 ACSR - Locsl Feeder 

Owner: ~ [Date: ! 11151063:WPM 1 
I E a  By: I DSH HOB FaClIRy: 

Pmject: Cast-EHectivMsss d Undergmundlng ElecMc Distribution Faollltles In Florida 
Desdptlon: 

lPro[sct No.: 1 
1 Phase High Den* Overhead lm ACSR . Local Feeder - One Mile 1 
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M e r :  loate: I 71/3/06 3:OO PM 
Facllihl: lun. By: DSH HOB 
Pmjest: Cost-EffMlveness 01 Undergrounding Electric Dlstrlbutlon Facllitles in Florida 
Descrlptlon: 

IPmla No.: 1 
1 Phase Low Denany Ovsrhead 1m ACSR . L w I  Fnder . ON Mlle 

Table B .5 PowerSenrices, Inc. 

Construction Cost Estimate: 1 Phase Low Density Overhead 110 ACSR - Local Feeder 
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- 
Table 6 .6 PowerServices, Inc. 

Construction Cost Estimate: 3 Phase High Density Removals 

O m U :  lDm: 11/3/063:00PM 
Facillly: 

Project cost-Nfeeivmc= of Undcrgmundlng E I - ~ ~ C  Distribution FacIIItIes in nom 
Deacrlptlon: 

I 
[Pr+.n NO.: 1 
IEn By: DSH HOB 

3 Phase Hlgh Denshy Ramomls - One Mile 

- 
- 

L 

- 
I 24% Engineering. General end AdminbtraWel 519,987.70 

pmlectTM.IJ $lW.269.BO 
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PowerServices, Inc. 

Construction Cost Estimate: 3 Phase Low Density Removals 

Ormar: bate: ! 1113106 3 W  PY 1 
~ 

Facility: IEaL By: I DSH HGB 
Prolea: Cost-Effediveneos of Undergrounding Electrlc Dlgtrlbution FacllIHes in Florida 
Derriptlon: 

lPmject No.: I 
3 Phase Low Denslly RemOMis ~ One Mile 

4 I C 7  I $264001 I S1.056.W 

$4.232.70 
546,559.70 
$11.174.33 

mi- I-I $57,734.03 

Subtotall 
24% Engineering. General and AdmlnloQatbe 

-..*...- .... 

$om 
S0.W 
S0.W 
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PowerServices, Inc. 

Construction Cost Estimate: 1 Phase High Density Removals 
Table B .8 

O W U :  bate: I 11/3/06 3:W PM 
Facility: IE6t 0y: DSH HG0 
Project: Cast-EffeUlnness o( Undergmunding Electric Distribution Facilities in Florida 
Description: 

lPmisc1 No.: I 
1 Phase High Density Removals - One Hila 

2. (A1 Each I $25.00 I I $25.00 1 $725.00 
3. IM-1 I 4 I Each I $25.00 1 $25.00 I $100.00 
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PowerSenrices, Inc. 

Construction Cost Estimate: 1 Phase Low Density Removals 
Table B .9 

I I I I I $0.00 
$0.00 90.00 

Subtnal- constwtm wlo Cantlngencies S28.175.00 

- subtola1 $30,992.50 
2 ,inkuai+de $7.43.20 

nojsa Total 538.430.70 

I I I I I $0.00 $0.00 

1 ,timlencies S2.817.50 wb Con 

4% Englneenng. General and M n  - 
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L 

Table B 1 10 PowerServices, Inc. 

Construction Cost Estimate: High Density Street Lights Overhead Feed 

Omer: loate: I 11/3/06 300 PY i 
~ 

Facility: IEn. By: I DSH HOB 
Prolest: Cost-Effeclimness of Undergmundins Electric Distribution Facllitiea in Florida 
Description: 

IPmjecI No.: I 
Street Lights Overhead Fwd -One Mile 
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OWlLV: bate: I 11,3063:W PM 
FacilHy: IEM. By: DSH HOB 
P-. Cosl-EHscsi- ai Undergrounding Electric Distilbullon Faciillies in Florida 
Description: 

~Pmjea No.: 1 
Overhead Servlcer M TPX . Per Service 

L 

I 

Table B .I1 PowerServices, Inc. 
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O W C  loate: I 1113/063:00PM 
Facility: lEs1. By: DSH HOE 
Project Con-Effminnes of Undergmunding Electrlc Distribution Facilities In Florida 
Derriplion: 

I P r o j ~ t  No.: 1 
OvemCad Servlces UO TPX - Per Service 

L 

c 

Table B m 1 2  PowerServices, Inc. 

Construction Cost Estimate: Overhead Services 4/13 TPX 

c 



UWLKCI IYOS. U L I U L ~ ~ - E I  & 07023 I-E1 
PowerSenilces 2006 UG Study 
Exhibit - (PJR-2) Page 77 of 158 

I I I I I sO.w s0.w 
s0.w s0.00 

10% Contingendes 582.78 
SUbmW s910.59 

24% Engineering. G e m d  and Administralke 5218.54 

~ P d a  Tomi 51.129.13 

SubIaI-4 - MnsVuctbn wlo Contingencies $827.81 

c Table 6.13 PowerServices, Inc. 

Construction Cosl Estimate: Overhead Services 4 0  QUAD - 
Gvnlrz IDaIe: I 11/3/06 3:M) PM 
Facility: IEst. By: DSH HOB 
Project: Cost-EffeC(imnes8 of Undergrounding Electric Distribution Facilnles in Florida 
Description: 

lpmjM NO.: I - 
Ovemcad Setvices 4Pl QUAD - P ~ T  Sewiee 

Line unn of Labor Maleriai Labor & Enended 
Hem Hem or Canstruaion Unit Quantity Measure Cost COS1 Materials Cost 

- .  
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Owner: IDaIe: 1l/yo6 300 PM 
FaClllhl: $st. By: 
Prolest: Con-Effectiveness of Undergrounding Electric Dimlbution Facilkies in Florida 
Description: 

I 
DSH HOB 

[project No.: 1 
Overhead Services 350 QUAD. Per Service 

Table B .14 PowerServices, Inc. 

- 

-.  

I $115.10 I 10% I 
I Subtotall 51.266.07 

24% Engineering. Genemi and AdrninmWel 5303.86 
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PowerServices, Inc. 

Construction Coot Estimate: 3 Phase High Density Underground - Main Feeder 

Omer: bate: I 1113106300PM 
1E.L By: DSH HOB 
IPmject No.: I 

Fscilii: 
Pmjnt: Cost-Etfectivan~ of Undergmunding Electric Distribution Facilities in Florida 
Oerrlption: 3 Phase High Denow Undargmund . Main Feeder - One Mile 

I I unnof Labor I Labor& I Wended Line 1 

~ 

$4320 I 1108.00 I $151.20 1 $+07.rn 
01 $360.00 I 53.240.w 
01 $336.00 I $47.11 2.00 

Each I $23.76 I $35.01 I $108.77 I 25. IUJ14 
I ".. Y 



TaMeB.16 

I I 
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I I I $0.00 $0.00 
s0.w $0.00 

$753.290.83 
10% CMltlngencies $75.329.08 

Subtotal 5828,819.91 
24% Enginwbg. General and AdminkmUve 5198.868.78 

P- TMtl $1.027,488fi9 

Subfotal - Cansmtclnn wio Contingencies 

PowerServices, Inc. 

Construction Cost Estimate: 3 Phase High Density Underground 110 ACSA - Lccal Feeder 

Owner: loate: I l 1 M  3:W PY 
Facilii: IEat By: DSH HOB 
Project: Cost-EffemlVenesS of Undergrounding Electric Distrlbution Facllltles In Florida 
Deircriptlon: 3 Phase nigh Density Underground 110 ACSR . LDcal Feedm . One Mile 

lpmiact No.: 1 

Line Una of Material Labor& 

5. IUM1-5C Each 1 $198.00 I $114.00 1 $312.00 I S4.680.W 
6. IUMl-GC I 10 I Each 1 $600.00 I $33.00 I S963.W I 59,630.W 

10. (UG70(5OkVA) Each I $499.23 I $2,460.00 1 $2,059.20 I $44.386.00 
11. IUG17-38 (15OkVA) I 5 1 Each 1 $936.03 1 $6,489.60 I 57.425.60 I $37,128.00 
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PowerServices, Inc. 

Construction Cost Estimate: 3 Phase Low Density Underground lm ACSR - Local Feeder 
Table B 1 17 

Ovner: IDate: I 1 I ~ s : W P M  
Facility: IEst By: DSH HOB I 
Project Coat-Eflullwnasa of Undergrounding ElcCtrk Disldbulion FacillllM in Florida 
Description: 

(Proled No.: 1 
3 Phase Lou Density Underground 110 ACSR - Local Feeder. One Mile I 

~~ ~ 

I 20 I Each I s48.w I Sgs0.W 

18. IUM6-22 I 5 1 Each I $90.00 I $158.40 I $248.40 I 01,242.W 
17. bM6-13 1 5 0 1  Eacn I $21.60 1 $32.40 1 s54.w I $2,700.00 

I i  I I I I I 8 . W  I 8.00 
8.W I Oo.w 



Table B 1 18 
Constrw n Cost Estimr 
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PowerSewices, Inc. 

1 Phase High Density Underground 1fi ACSR -Local Feeder 

owner: bate: I llry0B3:WPY 
Flclllty: IEst BY: DSH HG8 
Project Cost-Etfectlwness of Undergrounding Electric DistrlbYtlon FsoIIRka In Florlds 
Descriptlon: 1 Phase High Densly Underground 1/0 ACSR - Local Fmder - One Mile 

(Pmjad NO.: I 



Table B . I9  
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PowerServices, Inc. 

Construction Cost Estimate: 1 Phase Low Density Underground l /O  ACSR - Local Feeder 

Owner: loam: I 11/31063:W PM 
FacilW: IEat By: DSH HOB 
Project: Coet-EftectIwnera 01 Undergrounding Electric Distribution Facilkles in Fiorlda 
Descdptlon: 

lProjrn No.: I 
1 Phase Low Denally Underground 1m ACSR . Losal Feeder. One Mlle 

I 10 I Each I 5312.w I 



c 

lDate: 11rJ/o6 3:OO PM I 
l~misct NO.: I 

Ovmer: 

Facility: IEat. By: DSH HGB 
Pmjea: Cost-EffesUveneSa of Undergrounding ~lecttic DistrlDution FaciliUea in Florida 
Description: Stmt Lights Undergmund Feed - One Mile 

UOCKet NOS. 08(0244-E1& 07023 I-E1 
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Table 6.21 PowerServices, Inc. 

Construction Cost Estimate: Underground Services 4/0 TPX 

I lone: 1115106 300 PY 

(Pwect NO.: I 

Owner: 

Project Cost-Effsctimncsp ot Undergmunding Electric Distribution Facilities in Florida 
Derriplion: 

Facility: ]Est. By: DSH HGB 

Underground Servlcea 4M TPX ~ Per Smite 
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PowerSsrvices, Inc. 

Construction Cost Estimate: Underground Services 440 QUAD 

! 
~ [Dale: 11/3/063:00PM 1 Ommr: 

Facility: \Ern. By: I DSH HOB 
~miect: Cost-Effectiveness of Undergmunding Electric DinrlbvtiDn Facilities in Florida 
Description: 

I p m j ~ 1  NO.: I 
Undemmund Services 4m QUAD. Per Service 1 



Uocket Nos. 080244-E1 & 07023 I-E1 
PowerServices 2006 UG Study 
Exhibit - (PJR-2) Page 87 of 158 

PowerServices, Inc. 

Construction Cod Estimate: Underground Services 350 TPX 

Owner: 1D.W I 11/3/063:WPM IEst By: DSH HOB 
( P w  No.: 1 

FacilV: 
P m W  Co?s-EWnners 01 Undergmunding E M d c  Dimibutim Facilities in Florid. 
bcription: Undergmund Servic.~ 3 M  TPX . Per Service 
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I I I I I I I I I 
I I I I I I 

OVERHEAD to UNDERGROUND CONVERSION ADJUSTMENTS to ClAC Table C 8 1 (Costs and adjustments on a per mile of conversion basis) 

- Major Ebents 

- Non-major events - Major events 

Reduced Revenue Losses 

Reduced OBM Costs -Vegetation Management - Other 08M"' 

st of UG Locates 
s of Pole Attachment Revenue 

duced Accident Litigation 8 Award Payments 

on-Participant Benefit (Qualitative Others) 

limination of NESC (Code) Violations 

limination of Overhead Routing Problems 

I 1 I I 



I I I I 1 I 1 1 I I I I I I I 

FPL Restoration Costs 5 Year Historical Analysis Table C 2 (Non-Major Event) 

$95;900;000 
$105,900,000 
$87.800.000 

I I I I 



I I I I I I I 1 I 1 I I I 

FPL Hurricane Restoration Costs Table ' 5 Year Historical Analysis 

I I I I t I I 

2004 Charley 
2004 Francis 
2004 Jeanne 
2005 Dennis 
2005 Katrina 
2005 Rita 

877,800,000 

u m  mn nnn c7n2 aonnnn 

1 Service: 
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I I I I I I I I I I I I I I 

Table c m 5 Tree Trimming Based on 3 Year Cycle 

Annual Cost per Order # PSC-064781-PAA-El 

Trimming Cycle Years (all main feeders and laterals) 

Miles Overhead Lines 

Annual CostslMile 

I t I I 
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I 1 1 I 

Table C 8 

I I I I I 

FPL Accidents 

I I I I I I I 1 

6 nnn nnn 

r '., ._ 
. . .f . 
.r,W 



L 
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I 1 I I 1 I 1 1 I I 1 I I I I I I I I 

FPL Hurricane Outage 5 Year Historical Analysis 

Mamwemrnl Srrrieu For UriUtks’ 
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I 

c 

Docket Nos. 080244-E1 & 070231-E1 
PowerServices 2006 UG Study 
Exhibit- (PJR-2) Page 100 of 158 

Q. 
For FPL's system, please provide operations and maintenance ("OhM") 
costs f o r  overhead and underground distribution lines. 

A 

I I I 1 



c 
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Florida Power B Light Company 
Towns' First Set of Intermgatones 
lntemgatofy NO. I O  
Page 1 of 1 

a. 
Please provide Florida Power 6. Lightls (FPL) system right-of-way 
(including easements) clearing and re-clearing policies and 
practices. 

A 
FF'L's current policy is to clear vegetation iiom 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 arc identilied, FPL will provide the customer with a 
list of qualified tree trimming contractors to conduct the job if they d e s k  FF'L does inspect those 
potentislly hazardous conditions reported by customers and, %necessary, takes immediate action to 
remediate. During restoration FPL will trim and clear lines of the debris that directly affects 
electric facilities, service lines or prevent access of FPL equipment so that work can be 
performed safely. 

All work is performed in accordance with the current ANSI-A-300 for Tree Care Operations. The 
eimma shall determine appropriate clearance by consi-g 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 @ces address vegetation that is or may become in coaict with our 
facilities and do not differentiate between right-of-ways and easements. 

L 



Florida Powsr LL Ught Company 
TOWM' Firrt Set of lntermgatories 
Intermgatmy No. 12 
Page 1 of I 

Please provide FPL system right-of-way tree trimming and re-clearing 
costs, including, separately if available, the costs 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. 
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Rodda Power 6 Light Company 
Towns' First set of lnhrrogatories 
Intemgatory No. 13 
Page1 of1 

a. 
For each of the 5 municipalities, please identify and provide local right of way tree 

and re-clearing costs fox each of the past 3 years, or such shorter period ai may 
be avilable. 

A 
FF'L does not track distribution vegetation wsts at the Municipality level. FPL does track 
these costs at a regional level. 

The City of Plantation is included within the South region. 
The Towns of Jupiter Island and Palm Beach are included within the East region. 
The City of Melbourne is included within the North region. 
The City of Naples is included within the West region. 
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Florida Power & Light Company 
Townz'FirstSetofInterrog.bori~ 
Intm0g;;rtOy No. 15 
Rge lo f l  

a. 
For FPL's system, please provide the following outage data, 

including: 

Summary tables for annual outages for each year of the most 
recent 10-year period, which include data showing: 

a .  

(1) cause of outages; 
(2) 
(3)  length of outages; and 
( 4 )  cost to restore power. 

b. For major storms (named tropical storms and hurricanes), please 
provide by storm for the most recent 10-years: 

number of customers without power; 

(1) name of storm; 
(2) 
(3)  length of outage: and 
( 4 )  cost to restore power. 

A 

number of customers without power; 

See attached. 
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... 

I Primary Causes of Outage Events. Distribution Report for FPSC. I 
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a. (4) Restofation Costs 
2005 
2004 
2003 
2002 
2001 
2000 
1999 
m a  

s101.2M 
587.8M 

5105.9M 
595.9M 
W.7M 
$79.9M 
S88.2M 
$86.5M 
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1997 Not Available 
1 996 NotAvaUable 

b. (1-3) Major Storms Table for the most recent lo-year period (1996-2005): 

. .  . .  

. .  

b (4) Restorstion costs 

1998 Gecfges S12.3M 
'W Floyd UI.OM 
1999 Harvey $2.5M 

2004 CharleyFrancidJeanw Ssnm 
1999 Irene 561.1M 
2001Gabrklle E30.6M 

2005 Dennis/KatrinalRitaMnlma 5853.2M 

Notes: 
(1) FPL maintains only those sdwm costs chaged to FPL's Storm and Pmperty Damage Reserve 
(2) Amounts am net of insurance 

(3) Amounts mdude cosb determined ty FPSC to be chaged to m a l  operating costs 

3rd p t y  reimbursements and indude amount$ 
charged to capital 
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Florida Power 8 UgM Company 
Towns' firat Set of Intonogatones 
lntwmgato~ No. 17 
Page 1 of 1 

Q. 
What are FPL's underground construction standards for different 
types of lines? For example, what type cable; is it in conduit; is 
it encased? What, if any, other applicable standards exist? 

A 
The Power systwns Distribution Construction Standards, December 2005 edition. contains the 
wrrent standards of distribution construction for FPL . See FPL's response to the Towns' First 
Request for Productii of Documents, No. 17. The second page from the front cover indicates the 
different sections within the book The standard cables used at the present time are Aluminum. 25 
KV insulation, 3-lk XPE (&inked polyethelene); loo0 KCMlL for feedem (main circuits) and 
1/0 for laterals ( branch drcuits). All cables installed are in conduit, direct buried in earth, and it is 
not encased in mnaete. 

Them are no other awible standards. 
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Florida Power& Upm C0mp.n). 
T ~ s o c o n d S f i t O f o f l i C a  
-No. 52 
P8@olofl 

Q 
With reference to page 3 of the  2005 T h e m v i s i o n  Review, 
for  each Major Cause shown i n  the graph on t h i s  page, 
please ident i fy  the number of Feeder Custmer 
Interruptions that  were experienced due to the respective 
cause’s impact on OH and on UG f a c i l i t i e s .  
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Partial Response to 
Request No. 44 
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Plan For Heighfened Hurricane Activity 
Hurricane Cycles 

US. Category 3,4,  and 6 Hurricanes 
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season 
In the Hurricane Dennis post-storm survey, Keeping ,200 
Trees Trimmed was the worst rated preventative 
maintenance attribute 
Customers believe that their outages during category 
1 and tropical storms are directly related to a lack of 

In 2005, physical facilities and service interruption 
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Plan For Heightened Hurricane Activity 
hcreased Customer Dissafksfacfion 

Market Research for Preventative Maintenance Physical Facilities Complaints 
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I 
This Re rt is: 
(1) &Original 

4ame of Respondent 

Fh i&  Power & Light Company (2) n A  Resubinksion 

Date of Report 
(Mo, Da. Yr) 

YearIPericd 01 Report 
End of ~ o ~ Q 4  

/ I  

I AVG.NO. CUSTOMERS PER MONTH MEGAWATT HOURS SOU) 
Yearto Dab QuartartylAnnud I Arnoum PmVnus year (no Quatiedy) I Current Year (no Quarterly) I Previous Year (rm Quarterly) 

Line 12. wiumn (b) includes $ 0 of unbilled revenues. 

Line 12, column (d) includes 0 MWH relatirg to unbilled revenues 

Line 
NO. 

FERC FORM NO. 1 (ED. 12-96) Page 301 
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Name of Respondent This Report is: Date of Report Yearperiod of Report 
(1) X An Original ( M o b ,  Yr) 

Flonda Power a Ught Company (2) A Resubmission I 1  mua4 
FOOTNOTE DATA 

bchedule Page: 300 Line No.: 14 Column: d I 
Does not include the decrease in energy delivered to customers but not billed of 308,487 - MWH for 2 0 0 5 .  
bs~hedub Page: 300 Line NO.: 14 column: e 1 
Does not include the increase in energy delivered to customers but not billed of 58,757 
MWH for 2004. 
bchedule Page: 300 Line No.: 21 Column: b 1 
Includes ($11,442,883) net change in unbilled revenues for 2005. 
bchedule Page: 300 Line No.: 21 Column: c 
Includes $965,508 net change in unbilled revenues f o r  2004. 

- 
- 

- ~ F E R C  FORM NO. 1 (ED. 12-87) Page 450.1 1 



Date ot Report 
(Mo. D% Yr) 

YearDericd of Report 
Endd “Q4 

Name of Respondent This Re nls: 
Florida Power a L!ght Company 

(1) &in Original 
(2) n A Resubmission / I  

- 
. .  . .  1 I 

SALES OF ELECTRICITY BY RATE SCHEDULES 
I 

- 1. Report below for each rate schedule in effect during the year the MWH of electricity sold. revenue. average number of custmer, average Kwh per 
customer, and average revenue per Kwh. excluding date for Sales for Resale which is reported on Pages 311x31 1. 
2. Pmvide a subheading and total for each prescribed operating revenue account in the sequence followed in ’Electric Operating Revenues.’ Page 
3X-301. If the d e s  under any me schedule are classsifled 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 sewed under mare than one rate schedule in the same revenue account c w b t i o n  (such as a general residential 
schedule and an on peak Water heating schedule), the entries in column (d) for the special schedule should denote the duplication in number of reponed 
customers. 

I 4. The average number of customers should be the number of bills rendered during the year divided by the number of billing pari& during the year (12 
d all billings are made monthly). 

- I .  
5. Far any rate schedule having a fuel adiusbnent clause state in a footnote the estimated additional revenue billed purwant thereto. 
6. Report amount of unbilled revenue as of end d year for each applicable revenue account subheading. 

No. 
Mwn soia - Lne Numwar ana I ille 01 Hate scneaute nevenue 

M O L e r  

(a) (b) (C) 1 XE$sEAYr I ’W ( f )  
11 Residential: I i I I I 

397.01 1 
13.702 

22518,421 

2329 
43.4 

17201 
.. . 



This Re rt IS: 
(1) fio-inal 
(2) n A  Resubmission 

Name of Respondent 
Florida Power & tight Company I 

I I 
SALES OF ELECTRiClTY BY RATE SCHEDULES 

1. Report below for each rate schedule in effect during the year the MWH of electricity wold, revenue, average NMber of customer. average Kwh per 
customer, and average revenue per Kwh. excluding date for Sales for Resale which is reported on Pages 31031 1. 
2. Pmvide a subheading and total for each prescribed operating revenue acaulnt in the sequence followed in 'Electric Operating Revenues,' Page 
3o0301. If the sales under any rate schedule are classified in more than on0 revenue account List the rate schedule and sales data under each 
applicable revenue acmunt subheading. 
3. Where the same customen are sewed under more than one rate schedule in the same revenue acmunt ClaJSitication (such as a general residential 
schedule and an o(f peak water heating schedule). the e n t k  in dum (d) fw the special schedule should denote me duplication in number of repaRec 
customers. 
4. The average number of customers should be the number of bills rendered during the year dMded by the number of billing periods during the year (12 
V all billings are made monthly). 
5. For any rate schedule havina a fuel adiustment clause slate in a fwmote the estimated addlionai revenue billed oursuant thereto. 

- 
L 

- 

Date of Repolt YearIPeriod of Repon 
(Mo. Da Yr) Endof muCX 
/ I  

4852-853 

111086 

q subtotai - 
IqPublic Strem & Highway Lighting: 

.- . , . . __._. . , . . . . . _._ . - ._ 
14 m e r  Sales to Public Afflhorities 
15 019 18.506 2.1 18,769 231 80.113 0.114 
16 090 30.567 1.976.71~ 1 30.567.m 0 . W  
17 Subtotal 49.073 4,095,484 234 21 1 . 4  0.ow 
Id Railmads and Reilwavs: I I I 

10.679 940.460 2 5.339.5w 0.088 
3.912.708 264,170,187 20.391 191,884 0.067 

59.1e4 5.079.767 77d 76.836 0.085 

- ls(080 94,522 7,884,914 23 4,109,6S4 0.081 
4Subtotal 94.522 7,684,914 23 4,109,6521 0.081 
211 I I 

I I I I I 
2d - I I I I I 
27l 

I 1 I I I - 
I I I I I 



c 

Name of Respondent 

Fbnda Power 8 Ught Company 

c 

This Report is: Date of Report YearPeriod of Report 
( 1 )  2 An Original 
(2) A Resubmission / I  2(305/04 

(Mo, Da. Yr) 

c 

- ~FERC FORM NO. 1 (ED. 12-87) Page 493.1 I 
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PAGE 
NUMBER 

F - 2  

F - 3  

F = I  

DESCRIPTION OF OBSERVATION 

Heavy vegetation; difficult access 

Difficult access; NESC clearance issues 

F - 4  

F - 5  

F - 6  

Heavy vegetation; difficult access, possible NESC 
clearance issues 

Heavy vegetation; difficult access, possible NESC 
clearance issues 

Difficult access; NESC clearance issues 

I F - 7  I NESC clearance issues I 

F -  13 

F -  14 

1 F - 8  

Pole is completely deteriorated and requires 
replacement 

NESC clearance issues 

1 F - 9  

I F -  11 

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 

I F -  12 I Heavy vegetation; difficult access I 

- Municipal Underground Utilities Consortium 
'November 2006 
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c 

c 

CASE NUMBER* 

1 

2 

3 

4 

5 

6 

7 

8 

Table H 1 

SElTLEMENT OR AWARD 
AMOUNTS YEAR 

1998 $ 2,200,000 

2000 $ 3,500,000 

2000 $ 3,500,000 

2000 $ 5,000,000 

2001 $ 3,500,000 

2001 $ 4,000,000 

2003 $ 5,000,000 

2003 $ 500,000 

Docket Nos. 080244-E1 & 07023 I-E1 
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10 

11 

12 

2003 $ 20,000,000 

2004 $ 2,000,000 

2004 $ 2,100,000 

9 I 2003 1 $ 1,200,000 

13 I 2004 I $ 3,500,000 

14 I 2005 I $ 1,500,000 

15 I 2005 1 $ 3,100,000 

16 1 2005 I $ 6,000,000 

17 I 2005 I $ 8,000,000 

* Cases in which Gregory L. Booth, PE worked as an expert. 

- 
- Municipal Underground Utilities Consortium 

'November 2006 
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Present Value Analysis 
Overhead to Underground Conversion Adjustments to CIAC 

I 

.- ,.., ~ ,-...*,.. . ..:.. I. . I ~ 

Annual $/mile Escalation Discount Escalation Multiplier Discounted 
Event estimate Rate Rate (30 Years) PV 

Outage Restoration Reduction -- Major Events $6,593 8.40% 8.37% 30.94 $203,987 
Outage Restoration Reduction - Non-major events $1,559 6.45% 8.37% 24.34 $37,946 
Reduced Revenue Loss - Major Events $681 2.30% 8.37% 14.69 $10,004 

Reduced O&M Costs -- Vegetation Management $2,494 7.60% 8.37% 27.59 $68,809 
Reduced O&M Cost -- Other O&M 
Cost of UG Locates 

Reduced Revenue Loss -- Non-major events $37 2.30% 8.37% 14.69 $544 

Pole Attachment Revenue 

I I I 



I I I I I I I I I 1 1 I i i i I I I I 

2004,2005 & 2006 Assumption Comparisons 

2004 2005 2006 Basic assumptions: 
0 300 300 System line miles increase 

4,026,744 4,124,608 4,251,300 Customer base 
Constant current year dollars 

0% 5% 5% Contract labor rate adjustment for corrective maintenance 
0% 7% 5% Contract labor rate adjustment for preventative maintenance 
0% 80% 80% Percentage of overall rate increase attributable to labor 

2004 2005 2006 Cost assumptions: 
0% 4% 5% Incremental pereent inZlation assumed after 2005. 

Contractor productivity improvement due to performanceibased 
20% 10% 0% conbact, organhation and operational process changes. 

Reduction in corrective maintenance workload achieved 
55% 75% 75% incrementally each year of first lateral cycle. 
$131 51.31 $1.31 :$1.00 is the ratiokost comparison of trimming deferred 

__ I maintenance on laterals vs. "oncycle" trimming cost 
$102 $102 $102 I per trouble ticket - distribution operations cost 

FPL 



@ 
FPL 
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May 19,2006 

L 

L 

VIAHAND DELIVERY 
Ms. Blancn S. Bayb, Director 
Division of Records and Reporting 
Florida Public Servicc Commission 
2540 Shumnrd Oak Boulevard, Room I10 
Tallnhnssce, FL 32399-0850 

Re: Petition for Approval of ModiAcatfons to Florida Power & Light Company's 
Demand Side Management Plan 

Dear Ms. Bayb: 

Enclosed for filing on behalf of Florida Power & Light Company ("FPL') nrc the original 
and fifteen (15) copies of a Petition for Approval of Modifications to its Demand Side 
Management Plan. Also included is a ccmputer diskette containing an electronic version of 
FF'L's Petition. 

Please do not hesitate to contact me should you or your Staff have any questions 
regnrding this filing. Thanking you for your attation to this matter. 

NFS:CC 
Enclosures 

' ~ i ta l i e  F. Smitb 

an FPL Gmup company 



L 
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PETITION FOR APPROVAL OF MODIFICATIONS 
TO FLORIDA POWER & LIGEIT COMPANY’S 

DEMAND SIDE MANAGEMENT PLAN 

Florida Power & Light Company (“FPL”), pursuant to Sections 366.82 and 366.06(1), 

Florida Statutes (2006), and Florida Administrative Code Rule 25-17.0021 petitions the Florida 

Public Service Commission (“Commission”) to approve certain Modifications to FPL‘s Demand 

Side Management (“DSM) Plan as described in this petition, and to authorize FPL to recover 

through its Energy Comat ion  Cost Recovery (“ECCR”) clause reasonable and prudent 

expenditures associated with implementation of such modifications to FPL’s DSM Plan 

Approval of the modifications to FPL’s DSM Phn, as proposed, will help Mer the objectives 

of the Florida Energy Efficiency Conservation Act (“FEECA’3 by costsffectively reducing the 

growth rate of weather sensitive peak demand, reducing and controlling the growth rate of 

energy consumption, increasing the comat ion  of expensive resources and increasing the 

efficiency of the electrical system. & Section 366.81, Florida Statutes (2006); Rule 25- 

17.001(2), Florida Administrative Code (2006). Reducing the growth rate of weather sensitive 

peak demand will benefit not only FPL’s individd customers who reduce their demand through 

participation in the new and modified DSM programs, but also all other customers on FPL’s 

system. Rule 25-17.001(3), Florida Administrative Code. FPL respectrUlly requests 

expedited consideration and approval of modifications to its DSM Plan in order that customers 

1 
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ANNOTATED BIBLIOGRAPHY OF SELECTED REFERENCES - 
EXPECTED UNSERVED ENERGY ANALYSES 

Rose, ludah, and Mann, Charles, "Unbundling the Electric Capacity Price in a 
Deregulated Commodity Market," in Public Utilities Fortniahtlv (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: MississiDDi 
and Florida Case Studies, National Renewable Energy Laboratory (2002). (EUE value 
of $2,000 per MWH, or $2.00 per kWh.) 

WSCC Power SUOO~V Desian Criteria Survev, 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 Analvsis, 
Volume 11: Assessina 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 
$100/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), ComDarison of a Competitive Wholesale Power Market with 
Alternative Structures throuah a Lona Term Dower Market Simulation, Working 
Paper for the California Energy Cornmission 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." 

Municipal Underground Utilities Consortium 
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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 Stud& 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 
[$44.91/kWh]." A weighted value of $24.00/kWh was shown in a graphic on page 
38 of the presentation.) 

Moslehi, K., Kumar, AB., and Hirsch, P., Valuatina Infrastructure for a Self-Healinq 
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 Exoansion 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: 17* percentile - $0.30/kWh to 83" percentile - $7.67/kWh; 
Commercial: 17* percentile - $0.12/kWh to 83" percentile - $27.44/kWh; and 
Industrial - 17th 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/kWh.) 

Municipal Unakrground Utilities Consorrim 
'November 2006 
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UPDATED POWERSERVICES, INC. ANALYSIS 

OVERHEAD to UNDERGROUND CONVERSION ADJUSTMENTS to ClAC Table C 1 (Costs and adjustments on a per mile of conversion basis) 

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 8 Award Payments 

Non-Participant Benefit (Qualitative Others) 

Elimination of NESC (Code) Violations 

Elimination of Overhead Routing Problems 
m c u  
S E X  g g E  

g o  
Zf?E 2. + 
" 2  m 
? > @  % s s  

1 2 %  = z  

- -  m 

PowerServioes Inc. Estimates Reflect Improved QBM Cost for Underground Based on Improved Technology 
and other utility experience 
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UPDATED POWERSERVICES, INC. ANALYSIS 

FPL Hurricane Restoration Costs 

5 Year Historical Analysis Table 

2004 Jeanne 
2005 Dennis 
2005 Katrina 
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Utility Puts TR-XLE and EPR Cables to the 
Test 
Apr I ,  2003 12:OO PM 
By G. Bruce Shattuck, Alabama Power Co., and Rick Hartlein, Georgia Tech NEETRAC 

In the mid 1980s, plans were underway to construct one of the largest shopping malls in the 
southeastern United States, just south of Birmingham, Alabama, in an area that Alabama Power 
designated for the extension of its newly developing 35-kV service area. The Galleria Mall was 
to encompass 2 million sq ft (185,806 sq meters) of retail space and have an estimated demand of 
approximately 20 MVA. 

About this time, a modified cross-linked polyethylene (XLPE) cable insulation containing a tree- 
retardant additive (TR-XLPE) was introduced to the market. This new cable was expected to 
increase cable reliability, compared with standard XLPE that had been in use for many years. In 
addition, a new cable construction was introduced that used a viscous mastic-like material that 
was extruded within the interstices of the conductor strands to block water migration within the 
conductor. Seeking to provide the highest level of reliability and cable longevity for the mall, 
Alabama Power specified the use of this TR-XLPE cable design. 

Since there were concerns about the possibility of excessive shrink back on the TR-XLPE cables, 
company engineers decided to use Ethylene Propylene Rubber (EPR)-insulated cables in half of 
the circuits serving the mall, based on many years of good experience with EPR cables. With this 
approach, Alabama Power had a system designed to allow either the TR-XLPE cables or the 
EPR cables to serve the mall if an emergency developed. 

Now, after 17 years of service with no failures of either cable, the utility was interested in 
determining the remaining reliability in each cable type. Of secondary interest was to determine 
the performance of the TR-XLPE cable compared with the EPR cable. The Southern Co. 
Research Committee and the Dow Chemical Co. formed a partnership to find the answers. 
Southern Co. is the parent company of Alabama Power and Union Carbide, recently purchased 
by Dow Chemical, was the manufacturer of the TR-XLPE cable compound. 

Cable Testing 
In the early 1970s, when the Association of Edison Illuminating Companies (AEIC; 
Birmingham) promulgated its specifications for electric utility cable, high on its list were the 
specifications for extruded medium-voltage insulated cable. These specs required all new cable 
designs to pass long-term tests to ensure reliability and longevity. The tests included higl- 
voltage withstand, dissipation factor, thermal and mechanical characteristics, partial discharge 
and wet accelerated aging. These tests were important at a time when new materials and 
manufacturing processes were being introduced to the market and underground cable 
installations were rapidly increasing. By testing cables removed from service, engineers at 
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Alabama Power could see if the cables that met the AEIC requirements really were performing 
well in service. 

The Tests 
The testing project commenced with the removal of about 400 ft (122 m) of each cable type. The 
110 AWG, three-phase, 35-kV cables with copper conductor were installed in a conduit manhole 
system serving the mall. The cables were wound on wooden reels and shipped to the Georgia 
Tech National Electric Energy Testing and Research & Application Center (NEETRAC) in 
Atlanta for testing. 

Treeing Analysis. Water trees are a form of cable insulation degradation characterized by 
microchannels that develop as a tree-like structure in the insulation as a consequence of the 
interaction of water, electrical stress, impurities and manufacturing imperfections. Since water 
trees can degrade cable insulation over time, it was important to determine the extent of tree 
growth in these service-aged cables. The density of bow-tie trees was measured in size categories 
of 2 to IO mils, 11 to 20 mils and 21 to 30 mils. The largest bow-tie trees detected for each 
material were 12 mils for TR-XLPE and 26 mils for EPR. The largest vented trees observed were 
2 mils for TR-XLPE and 42 mils for EPR. Note that the 42-mil vented tree was found at a failure 
site in the EPR after an ac breakdown test. 

Tree Retardant Additive Analysis. The TR-XLPE contains an additive to the base polymer, 
which was examined to ensure that the additive remained uniform across the insulation 
thickness. The tests confirmed that the TR additive was constant after 17 years of field service 
and was within the expected range for new cable. The results indicated that the additive does not 
migrate out of the insulation under normal-usage conditions. 

Moisture Analysis was performed at 22OOC (428°F) for 10 minutes on samples taken near the 
conductor shield and near the insulation shield. The average values indicated that moisture 
content in the EPR was significantly greater than the TR-XLPE due to the presence of the filler 
used in the EPR compound. 

Stripping Tension. Good cable performance depends on good adhesion between insulation and 
the insulation shield to prevent voids between the two layers, where partial discharges could 
develop. The results of the tests indicated that stripping tension for both cables was comparable 
to that for new cables. 

Dissipation factor, a measure of electrical losses, was an important parameter to determine if 
changes were occurring that would indicate dielectric instability in the insulation compounds. 
Measurements were made at applied voltages of 20,40 and 50 kV over a temperature range of 
ambient to 90°C (194'F). The TR-XLPE cable exhibited a dissipation factor below 0.1% at all 
measured temperatures, and the EPR displayed a dissipation factor of about 0.4% at ambient 
temperature, increasing to above 0.7% as temperature was increased to YOOC. 

Volume Resistivity of the Shields. Since the conductor and insulation shields must maintain a 
minimum level of conductance to ensure uniform voltage stress distribution at the interfaces, 
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volume resistivity was measured at ambient temperature and at 45OC (1 13’F). While the shields 
for both materials were well below the commonly specified limits in the range of 500 to 1000 
ohm-m, the EPR cable, which employed EPR-based semiconductive compounds, was more 
conductive than the XLPE semiconductive compounds. 

Impulse Breakdown. Impulses due to lightning endanger the cable if its impulse-breakdown 
characteristics are marginal. For this reason, it is important to determine these characteristics in 
assessing the cable’s projected longevity. These tests were made on five cable samples from each 
cable using the AEIC impulse test procedure. A log-normal distribution function was found to be 
the best fit for describing the failure data. The TR-XLPE demonstrated a higher impulse 
breakdown strength than EPR, as illustrated by the statistical differentiation that showed an 
absence of overlap of the 90% confidence intervals at the 50% characteristic level. 

AC Breakdown. Five samples from each of the cables were subjected to a standard AEIC ac 
breakdown test using five-minute time steps. A two-parameter Weibull distribution function was 
the best fit for the failure stresses, revealing that the TR-XLPE had a higher ac breakdown 
strength than the EPR. It should be noted that the 380 Vimil breakdown stress from one of the 
TR-XLPE samples was treated as a “suspension” in the analysis. Failure site examination 
revealed that this particular sample contained a manufacturing defect, which resulted in 
incomplete coverage of the conductor by the conductor shield. However, the cable had 
performed well for 17 years in service with no failures. 

Published Data Comparisons 

Although long-term field aging has not been systematically pursued by investigators, cable tests 
were made in the mid- and late-1990s on 35-kV cables insulated with 345 mils of the same TR- 
XLPE and EPR compounds after nine years of field service. 

The results of this work suggested that the impulse breakdown strength of EPR was greater than 
the TR-XLPE, which contrasted with results discussed above where TR-XLPE showed superior 
results. Both sets of data, however, revealed that the impulse breakdown strength of both 
compounds exhibited good relative stability, as did their ac breakdown strength. 

Confirmations and Conclusions 

The present study on field-aged 35-kV cables after 17 years of service supports the expectation 
that either cable will provide service life greater than 40 years. Overall, the TR-XLPE cables 
exhibited higher impulse breakdown strength and higher ac breakdown strength than the EPR 
cables. 

A comparison to other field-aged cable evaluations at shorter aging times indicated that both 
cables exhibited good stability, relative to breakdown strength. Water-treeing analysis indicated 
that longer bow-tie trees and vented trees were present within the EPR than in TR-XLPE 
indicating that the TR additive in the TR-XLPE insulation continues to perform as designed. The 
dissipation factor for the TR-XLPE material was between four and seven times lower than that of 
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the EPR. While there are some differences in dielectric strength, in dielectric losses and in water 
tree growth, both insulation materials can be used with the assurance of long cable life. 
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Crosslinked Polyethylene (XLPE) 

Gained favor in late 1960’s 

Higher mechanical strength 

Higher operating temperature 

Higher AC breakdown strength 

Reduced insulation to 175 mils 
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Cable Specifications Tighten 

0 

e 

Specification groups become active 

Extruded shields were required 
Contaminants limited to I O  mils 

Wet electrical aging test added 

Protective jackets recommended 0 
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Industry Status By Late 1970’s 

HMWPE cables failing at 5 per I00  mi. 
0 XLPE cable failing at I per I00  mi. 
0 First commercial Tree Retardant HMWPE 

0 Rapid acceptance by Rural Electric Coops 

IOU’s mainly favored XLPE, others EPR 
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1980’s Brought Significant Changes 

Dry nitrogen curing process was introduced 

Strippable XLPE semicon shield developed 

0 Extrusion technology improved. 
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Cable Specifications Analyzed 
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A. 

Filled strand 

Conductor shield mater 

Insulation materials 

Extrusion method 

Curing method 

Metallic shield type 

Jacket type & material 
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ary Reasons Cited for Specifying 
TRXLPE 

Lower cost 

Excellent service life 

Lower electrical losses 

I 



D
ocket N

os. 080244-E
l &

 07023 I-El 
D

udas U
R

D
 C

able Presentation 
L
-
 

Exhibit _
_

 (I'JR-5) 
Page 23 O

f 40 





I 



1 I 1 I I 1 I 1 I 1 I I 1 I I I I 

Cable Extrusion Methods I - - 
2 PASS OR 
DUAL TANDEM COND. ms. 
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Metallic Shielding 

Concentric copper wires 

Flat strap 

Longitudinal corrugated shield 
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Copper Neutral Type Specified by 25 Largest IOU’s 
1998 
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I REFERENCES 

Early history and technical trends of IOU’s in 
arch/April 1994 issue of Electrical 

Insulation Magazine. 

minutes and Nov/Dec 1999 issue of 

I 
e Technical trends of IOU’s is in ICC Fall 1999 

I 

L 
Electrical Insulation Magazine. 

Technical Trends of REC’s in ICC Fall 1998 
inutes and 1998 proceedings of Rural I 
ectric Power Conference 
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Eight Utilities Specifying EPR Insulation 

5 Specify Filled Strand 

0 None specify Supersmooth Strand Shield 

0 2 specify I + 2 triple extrusion 

None specify the curing method 

9 8 specify jackets 

I 
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Paper and Lead Cables - 80+ years 
excellent performance 
For approximately 30 years, State of 
Maryland has required all residential 
subdivisions to be underground. Since then, 
our clients in Maryland have had improved 
reliability. 
“Wash out” - Underground equipment 
flooding 
Overhead exposed to salt spray 365 days 
per year, 2417 hours and days per week 



D
ocket N

os. 080244-E
l &

 07023 1 -El 
Pow

erservices C
aptiva Supporting Info 



D
ocket N

os. 080244-E
1 &

 07023 I-EI 
Pow

erServices C
aptiva Supportine Info 



D
ocket N

os. 080244-E
l &

 07023 I-El 
Pow

erServices C
aptiva Supporting Info 



D
ocket Nos. 080244-E

1 &
 07023 I-E1 

FPL G
A

F Storm
 R

estoration W
orksheet 

Exhibit _
_

 (PJR
-7) Page I of I 



Docket Nos. 080244-El & 07023 I-E1 
FPL URD Worksheet Docket Nos. 07023 I-E1 B 080244-E1 



I I I I 1 I I I I I 1 1 I 1 I 

FAC 25-6.078 - URD fLow Density) Undemround v. Overhead Owatlonal Cost Differential 
-Ned Present Value (NW) . 
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FAC 256.078 -URD (Low Densib) Underaround v. Overhead Owrational Coot DifferentI~l 
-Net Present Value (NPV) - 
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FAC 256.078 - URD Undemround v. Overhead Owrattonal Cost Differential - Caoital ExDendtures 
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FAC 254.078 - URD (LOW DE nslhr) Und emmun d v. Overhead Om rational Cost Differential - Prom* Taxes & lnsurancs 

R.pllcmntvaba 
2007 053 656 074 882 1.010 1.030 1 . W  1.089 1,090 1.110 1.131 1.453 1.174 1.188 1,218 1.240 1.263 la 1 . W  
MOB w7 987 1 .W 1,072 1.W 1.061 1.W 1,101 1.123 1.144 1.168 1.187 1210 1.02 1,ZS 1.278 1.301 1.325 
2008 1.0t4 1.014 1,030 1,050 1.068 1,090 1.110 1.131 1.153 1.175 1.197 1 P  1.243 1 s  1.m 1.313 1.337 
2010 1.W 1,044 1.061 lPS1 1,101 1,122 1,143 1.165 1,iW 1.210 1,233 1 . m  1,280 1 . W  1.328 1,352 
2011 ton 1.077 1.061 1.115 1.135 1.157 1.178 1.201 1225 1.2u) 1.271 1,235 1.319 1.344 1.3W 
2012 1,108 1.108 1.128 1.147 1,168 1.190 1,212 1256 1,260 1.284 1.300 1,333 1.357 1.383 
2013 1.lW 1,140 1.159 1.180 1202 1225 1248 1.272 1297 1.321 1 , M  1.371 1,397 
2014 (1.W) (1.349) (1.371) (1.387) (1.422) (1.454) (1.476) (1.545) (1.W) (1.583) (1.593) (1.623) 

4.201 7,207 1327 1.250 I Z 3  1287 1.321 1.347 1.313 1389 1.428 
1.241 1,241 1.261 1285 1 . W  1.324 1 S 9  1.385 1.412 1.438 

1.312 1.312 1.334 1.358 1.381 1.410 1.4% l J 8 4  
1 .W 

1.277 1 . 2 ~ 1  1.290 1 . 3 ~  i,w im 1.387 1.424 1 . u ~  
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FAC 254.078 -URD (Hiah Densitv 8, Meter Pedestal) Underaround v. Overhead Omrational Cost Differential - PrOWfW T axes 8 
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1&?5 1248 1.272 1.207 t.m1 1m 
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1,312 

1m lJo9 
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1.357 1.w _._ - 1.371 1.307 

(1;141) [l:l&) (1,lW (1)08) (1.231) 
1.321 1347 1,373 1.388 1.428 

1 . W  1.334 1 . W  1,385 1.412 1.438 

1,334 1.359 1.W 1.410 1.424 1.484 
1.348 1.371 1,597 1.423 1.W 1.4?7 
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1 . m  1 . w  i,m i.sr 1.424 1,- 
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FAC 254.115 - Converslons - Undemround v. Overhead ODerationi Cost Differential - Net Present Value (NPV) - 
8 9 10 11 12 13 14 15 16 17 NonStonn 1 2 3 4 5 6 7  

11,2a6 MOS z e e s t p l e z o l r ~ ~ a s i l z o c s ~ z e u . ~ m ~ ~ z p u ~ ~  

2,494 
(1.988) 

523 
0 
0 

rd3. 
Ln$a 
E& 

1.963 

3,312 
(2,325) 

0 
38 

1.023 

&I4 
1.920 

2.637 2SeS 2.738 
(2.102) (2,141) (2.182) 

553 561 575 
0 (5,850) 0 
0 0 0  

I l ! & O l a *  
uU1Lz?ilm 

zBpii!.w 899 
2.046 (314) 365 

E ! w m  

~ ~ r n  
1.166 1,215 1,265 

4,552 5 3 Q  8,147 

2.845 2,895 
(2.267) (2.310) 

597 608 
(2.153) 0 

0 0  

L9L9Ll.m 

WsSl 
(191) 391 

4.052 4.105 
(2,844) (2.824) 

0 0 
m u  

1,322 1,37S 

696 
6 . G  6 . m  
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NPV. Operaang @ 8.35% 
Cumulativr N W  .OaU 

CJpliaI Exp.ndlhms 
1. undapround 5.193 5.336 5,485 5.636 5%780 5 . W  6,107 6.269 6.432 6.602 6.776 6.957 7,147 1N.W 
2.Ovedmd ( e x d e M  P d W  (3846) (3.748) (3.851) (3957) (4 .M) (4.173) (4287) (4,401) (4.516) (4.635) (4.757) (4.884) (5,017) (IIM,~~) 
3. Pd. InrpscarVRsmsdlpUm 
4. PqWIy Texs 6 Irmumcm 232 253 27.3 2% 3E 3?4 281 ?9l 325 346 367 3ss 4Q@ 

ToblC.p l t . lEXPId( tu~Dl lh~U. l  1,779 1,842 1,901) 1,974 7.040 7.106 (1,870) 2171 2,241 2 , G  2 , z  2,461 2.539 41,OW 

0 0  0 0 0 0 (38721 0 0 0 0 0 0 F.nl) 

NW- CspnPI @ 8.35% 
CumulaiiveNW-C- 

% 9 . 3 a a m 3 ? . k 2 m w m w m m m ~  
10.189 10,625 41.040 11,431 11,816 12,177 11.881 12,198 12,500 12,788 13,061 11,322 13,570 

PV- Tom CDIh Flow i . u m m m m w w ~ ~ m 1 1 7 ~ w  
umulrllwNPV-ToWCaahFlow$ 8,352 9dZp 9,849 10.000 10.8% 11.117 8,670 10.218 10.737 1 0 . G  11,320 11,761 11 
&Year DlRenntlal NPV 

1 1 I 

I 
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FAC 254.115 -Conversions - Underaround v. Overhead Otxwatlonal Cost Dlfferentlal - lnDut$ 

r NonSDnn I 
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3,215 3215 3,215 3.215 3.215 3.215 3.215 3,215 3.215 3.215 3.215 3,215 3,215 3.215 3.215 3.215 
(2.W) (2257) (2.257) (2.251) (2.257) (2.257) (2.257) (2.257) 12.257) (2.257) (2.257) (2257) (2.257) (2,257) (2257) (2.257) 

12,091) (2,osl) 

251% 1.83% 1 . w  1.84% 1 . ~ 2 ~  i.w. I.WX 1.95% 1.909~ 1 . w  1.88% 1.86): 1.879~ i.wn i.wx 1 . w ~  
3 m  3.02% 2.73% 2.89~. 3.10% 2.aax 2.92% 2.96% 2.07% 2.79% z88n 2.80~ zam zwu un% 2.74% 

i.mm 1.0502 1 . 0 ~ ~  1 . m  1 . 1 ~ ~  i.isa i.im iwo 1.2602 1.2954 1.028 i . ~ m  1 . 4 ~ ~  1 . w  1.- 1 . ~ 0 5  
1 . W  1.0163 1.C354 1.0545 1.0747 1.0045 1.1157 1.1375 11582 1.1809 1.2032 1.2256 j.2485 12715 1.2047 1.3184 

303% 
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FAC 254.115 -Conversions - Undemround v. Overhead Ouerationai Cost Differential - OBM 

20.727037 20.531,161 
m s 5 a  554,315 

l,#M,H5 2,601,245 
8,892,482 5.198.039 
1 W I O  8.145.382 
4,200.3a2 4.447.038 
5,980,088 6.867.315 
2~13,au 2.258.834 

20.~0312 30.zm.m 
7.650.708 8.375.827 

21,509,887 19,216,431 
252.288 228.402 

7,6Q?&4 8,19.170 
92,740,411 111,809.997 
27,98?.,844 30.317893 

1,569.760 I.Wl.410 
7.136.9S 8,088,153 
2,091,076 2,586,481 
6.156m7 7.280.668 

254,544,208 278,!S23,541 

20,413,740 19,776.720 
661,675 889.605 

2267,577 1802567 
8,719.840 7288.327 
8.429.031 9.010.982 
4.729.905 3.837.935 
7.810.150 5,688,752 
2,305,021 3,032.186 

34.681.70(1 28,833.024 
8.232.481 6.335.808 

33.826.494 3,587.168 
257.848 2J0.332 

7.272.116 6.176.602 
104.137.777 78.413273 
26,983,032 28,291,659 

1,351,361 l.WXJ.5 
7.428.293 6.W.416 

19,529.141 
821 , u 2  

1.45EZsr 
5.743.960 
8,708,107 
5,738,160 
4.2S4.851 
2,787,704 

23.566.251 
7.152804 

34.915,752 
m,m 

7,710.877 
83.444.081 
28,595,285 

1,840,807 
6.569.375 
1.76Q.531 
B.W8,459 

24W4.lU)  

23.324.424 
557,753 

I.J83,42? 
7312.234 
7,897.698 
4350.872 
5 m s 4 2 5  
1.184,571 

21.810.669 
4158.524 

14887.480 
373,347 

8,675,456 
W808,lUI 
nm.w 

1655.870 
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FAC 25-6.1 15 - Converslons - Undemround v. Overhead Operational Cost Differential - 08M 
C I 0 I E I F I 0 1 H I I 

D u c r l p l h  &Year Avg 2007 ZWB 2oW 2084 zoo3 
Wed O M  (excl. Vegetation (L Pole Pmgnrnr) 

I f I 

15,652.121 

5.wHi.687 
6P3,303 

2$,6@7,6U 
7,650,708 
9,768,819 

400448216 
yu*(33 
3.553.231 

17,062,004 

1.693.570 
7.890.836 

30,589,862 
8375,827 
3,186,130 

43.003.826 
24.837.900 

1.518.763 

13.763370 

6.586.199 
8.378.403 

27.384.437 
8.232.407 

10.416.298 

47,080,294 
20,675,170 

1.351.381 

14.570.404 

7.833.132 
8,990.265 

28.2m.836 
8,335,809 
1339.940 

37,822,991 
22.82Q.70B 

1,463,578 

14.638.188 

4,839,388 
8.521.817 

21.w.606 
7,152,894 

19.845513 

58,769.860 
20,782,882 

1,840.786 

18.226.158 

6,981,133 
7.885.006 

20,548,501 
8.t56,W 
8,146,814 

4O.C64,510 
22557,521 

1.755.67c 
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37 
58 

I I 

A l B l  C I D I E I F I 0 I H I I I J 
Ace Mos 4001 - & c W n  6-k.I AW 2007 MOB 2WJ 

CIAc-R.lated Capltrl -Underground 
PlanChFServlcsMdihns 

~ 8 8  WnduwsbUcblra 27.2Sb.773 25,071,386 55,471,022 28.032236 22,518,056 25,201,IW 

I I I I I I I I I I I I I 1 

17.661.000 42.436.131 454.550 17.642.674 22.365.S 5.406.061 
2,133.401 3,589,059 2.771.W 2075,125 2044.509 1M.877 

rr.rsz.iw wmwa rwaw.07s i 7 ~ e . a ~ ~  n.seso7 w . m m  

CIAC-Related Capltel Overhead (exd. embed Pole Pmg) 
~ n t 4 ~ S d C a ~ ~  

3M FWer. T m  (L Fulura 20,312534 7.187.850 lU.937.838 27,029,229 28,186,061 P.511.68B 
2-55 Oved~&CorducmnaDevicar 27,842160 32,245204 40.258505 22785.8110 21,513,848 22,407,853 

808,089 31.364.754 39,781,059 9.610.776 388 TISrrfamro 31,391,334 75,442.01 1 
RemoMlcmls 13.7S2.823 14.975.628 18,181,316 14,796,296 9,849,175 11.361.701 

Tobl Ovd~ead wmM.8*i ia.850.6~3 7nqias.7m w,naiio @7,120,127 66,mz.we 

25,053 24,679 24.421 24,166 23.883 
41.690 41.619 41.343 41,144 40087 , 
sf.743 ss,zezos 65.770 =.a10 -L YI 790 

4,223 3.140 2971 2.812 :!.m - (3.115) (1.879) 12,321) (2.360) r.611 
62 
BJ 
64 DHkm(w 1.109 1.261 65a 452 -2 

I I 
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~ ~ z Q 1 p ~ ~ ~ ~ 2 m 1 p ? 9 ~ z o l s m ~ ~ ~ t p 2 3 ~ ~  

m7 (y58 9% 974 sn 1.010 1.0~0 \.ow 1 . o ~  1.080 1 . m  1.131 1.1% 1.174 1.106 1.218 iw 1.20 IZMI ipos 
R.p(.unwnt VJW 
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2 
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FPL 

florida Power& Light Company. 215 S. Monroe SI.. Suite 810, Tallahassee, FL 32301 

John T. Butler 
Senior Attorney 
Florida Power 81 Light Company 
700 Universe Boulevard 
J m o  Beach, FL 33408-0420 
(561) 304-5639 
(561) 691-7135 (Facsimile) 
Empil: john-bntler@fpl.com 

October IO, 2008 

-VIA HAND DELIVERY - 
Ms. Ann Cole 
Commission Clerk 
Florida Public Service Commission 

' 2540 Shumard Oak Blvd. 
Tallahassee, FL 32399-0850 

Re: Docket Nos. 070231-E1 and 080244EI 

Dear Ms. Cole: 

Docket Nos. 080244-E1 & 07023 I-E1 
FPL Responses to MUUC Data Requests 
Exhibit __ (PJR-IO) Page 1 of21 

I am enclosing for filing in the above dockets the original and five (5) copies of 
Florida Power & Light Company's responses to the Municipal Underground Utilities 
Consortium's First Data Requests (Nos. 1-72). A copy of FF'L's responses will be served 
electronically on counsel for the parties of record in these dockets. 

If there are any questions regarding this transmittal, please contact me at 561-304- 
5639. 

Sincerely, 

10.- John T. Butler 

Enclosure 

cc: Counsel for parties of record (w/enclosure) 

an FPL Group company 
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M W C  9/4/08 DATA REQUESTS - FPL RESPONSES 
Basic FPL System Facts & Information 

1. To the extent possible, please fill in the following table 
showing what percentages, by length of facilities, e.g., pole-line 
miles for OH or circuit or trench miles for UG, of FPL's UG and OH 
distribution facilities were installed in each of the time periods 
shown. 

Time Period 
Before 1950 
1950-1959 Not available Not availabie 

Before 1980 
1960-1969 

1980-1989 
1990-1999 
2000-2007 

8 of Total 2007 UG B of Total 2007 OH 
Installed in Period Installed in Period 

Not available Not available 

Not available 
26% 
32% 
27% 
15% 

Not available 
71% 
17% 

8% 
4% 

Note: Data is not available prior to 1977. The "Before 1980" 
figure represents the balance as of year-end 1979. Also see 
BPL's response to Question 5. 

2. If it is not possible for FPL to answer the preceding 
question, please provide estimates of: 

a. the average age of FPL's OH facilities, preferably on a 
mileage-weighted basis, and 

A. See BPL's response to Question 1. 

b. the average age of FPLls UG facilities, preferably on a 
mileage-weighted basis. 

A.See FPL's response to Question 1. 

c. Alternately, provide length of facilities in service by 
PLM or trench miles for each year during this time 
period on the FPL system. 

A. See FPL's response to Question 1. 

3 .  Page 6 of 17 of the UG Conversion O&M Worksheet shows the 
mileage €or OH and UG facilities on FPL's system for the years 
2003-2007. 

1 of 20 
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a. Do these values include "service laterals" or "service 
drops"? 

A. NO. 

b. Is it correct to conclude that these data show that 
approximately 60 percent of new FPL distribution 
facilities over the 2003-2DD7 period are UO facilities? 

A. Yes. 

c. Please provide the comparable values for installed UG 
facilities (trench or circuit miles) and installed OH 
facilities (PLM) for the years, 1980, 1985, 1990, 1995, 
and 2000. 

4. For purposes of the following questions, "rear-lot 
applications" means that the facilities, whether OH or UG, are 
installed at the rear of properties, away from roads and road 
rights-of-way, and "front-lot applications" means that the 
facilities, whether OH or UG, are installed "adjacent to a public 
road, normally in front of the customer's premises" (language from 
PSC Rule 25-5.0341(1), F . A . C . ) .  If FPL believes that different 
definitions of "rear-lot" and "front-lot" are appropriate, please 
provide those definitions. 

A.Definit ion is acceptable. 

Does FPL have any UG facilities on its system that are a. 
installed in "rear-lot" applications? 

A. Y e s .  

b. If so, please provide an estimate of the percentage of 
FPLts UG facilities that are installed in rear-lot applications 
and the percentage of FPL's UG facilities that are installed in 
front-lot applications. 

2 of 20 
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Docket Nos. 080244-E1 & 07023 I-EI 
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A. FPL does not maintain its records in this manner. 

c. Please provide an estimate of the percentage of FPL's OH 
facilities that are installed in rear-lot applications and in 
front-lot installations. 

A. FPL does not maintain its recorda in t h i s  m e r .  

5. 
still in service? 

In what year did FPL first install UG facilities? Are they 

A.FPL does not have the information available to specify the 
year UG waa first installed. FPL's property records date 
back to 1941 {all data prior to 1941 were assrrmed to be 
vintaged as 1941 when FPL first implemented its Property 
Record System in the late 1970's). BPL's records show that 
there was some limited use of underground (approximately 1 
mile) dating to the 19401s. These facilities have not been 
retired although they have been fully depreciated. 

6. What types of each of the following distribution equipment 
items were typical for FPL UC installations in each of the time 
periods listed below? For each time period, please identify all 
types that were typically used in FPL UG installations. 

Equigment/Tyg 8s: 
- 

Cable : "Paper-lead'' or "PILC' ; 'Solid dielectric" ; WCross- 
linked polyethylene" or "XLPE"; "Tree retardant cross- 
linked polyethylene" or l"JXXLPE"; bare concentric 
neutral cable; All other types of cable, if any - 

Surge Arresters (All types typically used by FPL) - 
Switches or Switchgear: 

Air-insulated; Oil-insulated; "SF6" (sulfur 
hexafluoride) insulated; Solid dielectric; All other 
types of switchgear, if any 

Terminators (All types typically used by FPL) 

Time Periods: 
- 
- CABLE : 

Before 1950 - PZLC 
1950-1959 - Same as prior period 
1960-1969 - Same as prior period plus solid dielectric, XLPE, bare 

concentric neutral, polyethylene 

3 of 20 
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1970-1979 - Same as prior period 
1980-1989 - Same as prior period excluding bare concentric 

neutral, polyethylene 
1990-1999 - Same as prior period plus TRXLPE 
2000 to present - Same as prior period 
SUR- ARRESTORS: 
Before 1950 - Porcelain silicon carbide seriee gap 
1950-1959 - Same as prior period 
1960-1969 - Same as prior period 
1970-1979 - Same as prior period 
1980-1989 - Porcelain metal oxide varistor (NOV) 
1990-1999 - Polymer gapless MOV (elbow and overhead) 
2000 to present - Same as prior period 
SWITCItES h SWITCHQEAR: 
Before 1950 - Oil-insulated, air-insulated 
1950-1959 - Same as prior period 
1960-1969 - Same: a6 prior period 
1970-1979 - Same as prior period plus SF6 
1980-1989 - Same as prior period 
1990-1999 - Same as prior period plus Solid dielectric 
2000 to present - Same as prior period 
TERMINATORS : 
Before 1950 - porcelain 
1950-1959 - Same as srior period 
1960-1969 - Same as prior period 
1970-1979 - Same as prior period 
1980-1989 - Same aa prior period 

2000 to present - Same as prior period 

7. What are the current, or present-day, preferred PPL 
technologies for each of these equipment items? 

1990-1999 - Cold Shrink 

a. Cable - TRXPLX 
b. 
c. 

d. Terminators - Cold shrink 

Surge arresters - elbow metal oxide polymer 
Switches of switchgear - dead front padmount air 

insulated 

8. Does FPL have any "paper-lead (PILC)" UG facilities still in 
service? If so, please provide an estimate of how many circuit 
miles or trench miles (please specify which) of such facilities 
are still in service. If so, please also characterize these 
facilities as transmission or distribution and explain the nature 
of the application these facilities are used for. 

4 of 20 
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A . Y e s ,  approximately 1,700 miles for distribution duct and 
manhole applications. Note that transmission-related 
facilities are not included in the analysis. 

9. 
service? If so, please provide an estimate of how many circuit 
miles or trench miles (please specify which) of such facilities 
are still in service. If so, please also characterize these 
facilities as transmission or distribution and explain the nature 
of the application these facilities are used for. 

Does PPL have any "solid dielectric" UG facilities still in 

A.Yes. All UG distribution facilities that are not PILC. 
Note that transmission-related facilities are not included 
in the analysis. 

10. Please provide the amount (in circuit miles, if possible, or 
in trench miles - please specify which) of FPL's 2007 UG 
distribution facilities that are: 

a. direct buried cable without conduit; 
A . F P L  does not maintain specific records for this type 

of construction. However, PPL estimates that this 
represents approximately one third of current miles. 

b. "direct buried cable in conduit'; and 
A.All other than that in FPL'o response to Question 

10.a. 
c. cable in encased ductbank. 

~.ApproXimately 1,700 miles. 

11. Does FPL have any bare concentric neutral cable in service? 
Is FPL still installing bare concentric neutral cable? IIas FPL 
considered any analyses, trade information, studies, or other 
information relating to O&M costs associated with bare concentric 
neutral versus jacketed cable on the FPL system? If so, please 
provide any materials considered. 

re question 1 - Yes. Though FPL does not maintain specific 
records for this type of construction, it is estimated to 
be a very small amount. Question 2 - No. Question 3 - No, 
PPL does not have any such studies. 

O&M Cost Differential Worksheets 

12. Please provide all workpapers, source documents, studies, and 
any other documents that support FPL's O&M Worksheets. 

A. See enclosed CD. 

5 of 20 
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13. Is it correct that FPL's O m  cost and Capital Expenditures 
values in the O&M Worksheets include estimated O&M costs and 
Capital Expenditures for all of FPL's OH and UG system? If not, 
please explain what the O&M and Capital Expenditures values do 
include. 

A.Yes. Note that the cost projections for ell but the new 
Vegetation Management and Pole Insgection/Remadiation 
activities are based on FPL's average actual historical 
costs. This clarification is applicable to FPL's responses 
to all questions that characterize costs as "estimated". 

14. Is it correct that FPL's 06% cost values and Capital 
Expenditures values therefore reflect the cost and expenditure 
values for OH and UG facilities of average age? 

A.No. This is an incorrect inference. The costs simply 
represent those actually incurred in operating and 
maintaining FPL's distribution infrastructure during the 
tima periods shown. 
costa or their levels are representative for any particular 
age of facilities. 

There is no imglication that such 

15. Is it correct that FPL's O&M cost values and Capital 
Expenditures values therefore reflect the cost and expenditure 
values for OH and UG facilities based on the average percentage of 
rear-lot and front-lot construction on PPL's system? 

A . N o .  Similar to FPL's response to Question 14, it would be 
an incorrect oversimplification to assume that the coats 
amounts are representative for any particular mix of 
facilities. 

16. a. Is it correct that P P L ' s  O&M c06t values in the URD O&M 
Worksheets and UG Conversion O W  Worksheets include estimated O M  
costs for all of FPL's UG distribution system and all of FPL's OH 
distribution system, based on average C O B ~ S  for the accounts and 
categories shown over the period 2003-2007? 

A.Yes. The estimates are based on the 5-year average of 
FPL's actual historical distribution CIAC-related Casts for 
these years. 

If not, please explain in detail what the O&M values b. 
include. 

A. Not applicable. 
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17. a. 
"Capital" cost category for UG and OH facilities. 

Please explain in detail what costs are included in the 

A . A l l  distribution-related costs, as reported in PPL's FERC 
Form 1, which are required to be capitalized rather than 
expensed per the Code of Federal Regulations. 

b. Please identify and provide any documents that support 
or relate to the calculations for Low Density and High Density UG 
and OH installations as reflected in the O&M Worksheets. 

- 
A. See previously provided worksheets titled "25-6 .078  URD 

Underground v. Overhead Operational Cost Differential". 

18. a. Please explain in detail what values are reflected in 

page 12 of 17 of the UG Conversion O&M Worksheets, and on page 14 
of 23 of the URD O&M Worksheets. 

- the "Adjustments" to the "Distribution Capital" costs shown on 

A.The adjustments remove costs either: (a) not associated 
with facilities to which the underground rules apply; or 
(b) to substitute projections where costs are expected to 
meaningfully differ from historic levels. Certain entire 
FERC accounts fall into category (a), such as: substation, 
street br signal lighting, customer premise equipment, and 
meters. Also removed for the same reason were costs 
embedded within other FERC accounts related to these types 
of activities, as well as, new growth te.g., system 
expansion, large commercial projects). and storm 
restoration. Under category (b), embedded costs for 
vegetation management and pole insgection/reInediation were 
removed in order to substitute amre representative 
projected costs for these programs (for mast of the 
historical years, the costs €or these programs did not 
reflect the Ccmrmiasion's new pole inspection/reniediation or 
vegetation management requirements). Lastly, the analysis 
also adjusted out a pro-rata share of associated 
"supervision and engineering". 

b. DO the "Adjustments" reflect the cost of new UG 
installations on FPL's system in each year of the five-year study 
period, 2 0 03 -2 0 07? 

A. See FPL's response to Question 18.a. 

c. Is it PPL's intention that the net values resulting from 
subtracting the "Adjustments" from the "Distribution Capital" 

7 of 20 
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values should reflect the cost of repairs and replacements to all 
UG facilities on FPL’S system, for the years and the period 
indicated? If not, please explain what the net values are 
intended to show or represent. 

A.Yes. These values represent the applicable capital costs 
required to operate the UG, as well as the OH, 
infrastructure. 

19. a. Does FPL agree that there are additional avoided 
restoration cost savings from undergrounding that result from non- 
major weather events, i.e., weather events, such as severe 
thunderstoms and microbursts, other than named tropical storms 
and hurricanes? 

A . Y e 8 ,  that is possible though not quantifiable. 

b. Is it FPL’s belief that all such restoration cost 
savings are reflected in FPL’s O&M differential, or in FPL’s 
capital cost differential values? 

A. Yes. 

c. If not, please explain whether such additional 
restoration costs are reflected in FPL’s analysis of operational 
cost differences, and if so, where they are reflected. 

A.Not applicable. 

Please explain why the values for  Overhead facilities 20. 
“exclude embedded Poles“? 

A.Costs for inepection and remediation of poles are included 
by way of a second adjustment. 
Remediation program was changed in 2006 (see PSC Order No. 
PSC-06-0144-PAA-EI, in Docket No. 060078-EI). As a result, 
the expected costs for these activities are different than 
what would be embedded in the 5-year historical average. 
Therefore, the historical “embedded pole” costs were 
removed and replaced by the new expected costs. 

FPL’s Pole Inspection and 

21. 
engineering for stations for 2007 (as compared to the 2003-2006 
values) in PERC Accounts 580 and 583. 

Please explain the significant variation in supervision and 

A. For clarity, FPL has combined here its responses for both 
t h i s  and the following Question (No. 2 2 ) .  The 2007 figures 
for the 3 FERC accounts are essentially within the normal 
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variation for the time period used for the analysis. 
Avoiding potential distortions from normal year-to-year 
changes was the reason FPL used a 5-year average. There is 
no net material impact on the 5-year average from any 
variation of the 2007 figures (see table below). On a "per 
books" basis (lines 3, 6 and 11 from the analysis), the net 
5-year average for the 3 accounts differs by only $80K 
(0.0% of the $254M total) from the average of 2003-2006. On 
a n  adjusted basis (linea 48, 51 and 56), the result is a 
difference of $572K (0.4% of the $140M total). To identify 
the sources of these non-material variations would require 
performing a time-consuming analysis of all of the 
thousands of transactions that comprise each of these 
accounts. 

zo,nn,wn ianmo) 

27,447,GVI MWo 
7346$¶2 WS.8~1) 

-ma 

22. Please explain the significant variation for 2007 (as 
compared to the 2003-2006 values) in FERC Account 588. 

A.See FPL'a response to Question 21. 

23. Without asking for specific values, do the litigation costs 
that are embedded in the O&M Worksheets include: 

a. settlements paid to or on behalf of claimants? 
b.damages awards? 
c.lega1 fees and costs? 
d.expert witness fees and costs? 
e. any and all other costs that could be attributed to such 

litigation? 

A.!I%e O m  Worksheets include the costs described in (a) 
and (b) above. 

2 4 .  Please explain what the Public Utility Private Fixed 
Investment ("PUPPIn) is and by whom or by what agency it is 
prepared. 

9 of 20 
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A.PUPFI is a measure of the weighted average rate of 
inflation for utility fixed (i.e., capital) investments 
such as distribution facilities. It is prepared by Global 
Insight, Inc. 

2 5 .  
have increased substantially over the past 2 to 5 years? 

Does FPL agree that materials costs and utility labor costs 

A.While some material and labor coets have increased, this i s  
not the case for all. Additionally, FPL continuously works 
to manage overall cost levels through various mitigation 
techniques. 

26. Did FPL consider using indexes (e.g., Handy-Ylhitman indexes) 
that would more closely track cost escalation for utility 
materials and utility labor costs than the CPI and the PUPFI? 

A.The analysis employed the indices which BPL routinely uses 
in its economic decision making. 

27. Is it correct that there is no depreciation expense assumed 
in the comparison analyses in the Worksheets? 

A.As a non-cash item, depreciation in a discounted cash flow 
analysis is only used as an element in calculating taxes. 
The analysis used depreciation to compute property taxes 
which are based on the accumulated net plant balance. 

28. Is it correct that, other than the net "Capital" costs for UG 
and OH facilities, there are no assumed wholesale or total 
replacements of either the hypothetical UG system or the 
hypothetical OH system reflected in the O&M Worksheets? 

A.Yes, only those replacements which are inherent in the 
course of maintenance activities. 

29. a. Does FPL have any "network underground distribution" 
installations on its system? 

A.Yes, portions of downtown Miami. 

b. If so. how many miles of such network underground 
distribution facilities does PPL have on its system? 

A.Though PPL does not maintain specific records for this type 
of construction, it is estimated to be approximately 5 
trench miles. 
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- 
c. Are the O f d  costs for FPL's network underground 

distribution facilities included in the cost values shown in the 
O&M Worksheets? - 

A. The costs are embedded, but are of de minimis consequence 
to the analysis due to the very small proportion of network 
facilities to FPL's total infrastructure. 

d. Are the Capital hcpenditures for FPL's network 
underground distribution facilities included in the values shown 
in the O&M Worksheets? 

A.See PPL's response to Question 29.c. 

e. Does FPL agree that the O&M costs and Capital 
Expenditures for network underground distribution facilities are 
higher, on average, than for direct burial in conduit UG 
facilities? 

A.The cost8 are likely higher on a unitized basis. However, 
as previously mentioned, this is of little consequence to 
the analysis due to the very small relative proportion of 
neework facilities. 

O m  Coste Accordinq to Age of Facilities 

30. 
by others, of O&M costs relating to OH and UG facilities that 
attempt to measure or account for differences in such O&M costs by 
age or vintage of the facilities? If so, please identify all such 
analyses and provide copies of any such analyses that FPL has 
available. 

A. No. 

Has FPL considered any analyses, whether prepared by FPL or 

31. Has FPL considered any analyses, whether prepared by FPL or 
by others, of Capital Expenditures relating to OH and UG 
facilities that attempt to measure or account for differences in 
such Capital Expenditures by age or vintage of the facilities? 
so, please identify all such analyses and provide copies of any 
such analyses that FPL has available. 

If 

A. NO. 

32. Has FPL considered any analyses, whether prepared by FPL or 
by others, of replacement experience relating to OH and UG 
facilities that attempt to measure or account for differences in 

11 of 20 
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such replacement experience or costs by age or vintage of the 
facilities? If so, please identify all such analyses and provide 
copies of any such analyses that FPL has available. 

A. No. 

33.  Does FPL have any analyses, whether prepared by FPL or 
others, of equipment failure causes and rates for UG facilities of 
different vintages? If so, please identify and provide such 
analyses. 

A. No. 

34.  Does FPL have any analyses, whether prepared by PPL or 
others, of equipment failure causes and rates for OH facilities of 
different vintages? If so, please identify and provide such 
analyses. 

A. No. 

35. a. Does FPL agree in general that UG facilities constructed 
using current-day technologies, and using FPL's current 
construction standards and installation practices and techniques, 
are more reliable than UG facilities constructed using older 
technologies? 

A. In general, the quality of equipment iteelf is better due 
to factors such as, improved design, raw materials and/or 
manufacturing techniques. However, the cost for operating 
both UG and OH systems is influenced by many factors beyond 
initial quality such as, the manner in which the system is 
designed and installed (e.g., loading levels, etc.) and 
environmental factors (e.g., lightning, accidents, etc.). 

Does FPL have any analyses, whether prepared by FPL or b. 
others, of the reliability of UG facilities constructed using 
current-day technologies, and using FPL's current construction 
standards and installation practices and techniques, as compared 
to UG facilities constructed using older technologies? 

A. No. 

c. If so, please identify and provide such analyses. 

A.Not applicable. 

3 6 .  a. Does FPL agree in general that UG facilities constructed 
using current-day technologies, and using FPL's current 
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construction standards and installation practices and techniques, 
are expected to have lower O&M costs than older UG facilities: (i) 
over the life of the new UG facilities, and (ii) Over the first 10 
years of the life of the new UG facilities? 

A. (1) See PPL's response to Question 35 .  (ii) PPL would 
not expect a significant difference in cost during the 
first 10 years of life. 

- b. Does FPL have any analyses, whether prepared by FPL or 
others, of OF& costs for UG facilities constructed using current- 
day technologies, and using FPL's current construction standards 
and installation practices and techniques, as compared to UG - facilities constructed using older technologies? 

A. No. - 
c. If so, please identify and provide such analyses. 

A.Not applicable. - 
37. a. Does FPL agree in general that UG facilities constructed 
using current-day technologies, and using FPL's current 

are expected to have lower capital replacement costs than older UG 
facilities: (i) over the life of the new UG facilities, and (ii) 
over the first 10 years of the life of the new UG facilities? 

- construction standards and installation practices and techniques, 

A.See BPL's response to Question 36.a. 

b. Does FPL have any analyses, whether prepared by FPL or 
others, of capital replacement costs for UG facilities constructed 
using current-day technologies, and using FPL's current 
construction standards and installation practices and techniques, 
as compared to UG facilities constructed using older technologies? 

A. No. 

e. If so, please identify and provide such analyses. 

A.Not applicable. 

38. Since the projects undertaken pursuant to Rule 25-6.115, 
F.A.C., are per se conversion projects, will PPL agree that the UG 
facilities contemplated for such conversion projects are new as of 
the installation date? Is it correct that the analyses in the UG 
Conversion O&M Worksheets reflect an assumed installation date of 
2008?  
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c 

10/10/08 

A.Yes,  to both questions. 

With regard to O&M costs, has FPL assumed that all new OH 39. 
facilities, whether in new (URD) installations (Docket No. 070231) 
or in UG conversion installations (Docket No, 080244) ,  would be 
installed using FPL's current construction standards and equipment 
specifications, in accordance with FPL's storm hardening plan? If 
not, please explain what assumptions FPL made in this regard. 

A. Yes. 

40.  Have FPL's installation practices and techniques for UG 
facilities changed over time? Does FPL believe that its current 
(2007 or 2008) UG installation practices and techniques are better 
than: 

A . F P L ' s  installation practices have improved since the 7 0 ' s .  
These changes are identified in the table below by decade. 

a. in 2000? - No changes. 
b. in 1990? - Began directional boring. 
c. in 19801 - Began installing cable in conduit. 
d. in 1970? - Began installing spare conduit. 

41. 
uses for current (2007 or Z O O S )  UG installations are better now 
than: 

Does FPL agree that the UG equipment and materials that FPL 

A.The equipment BPL uses has improved since the 70's. These 
changes are identified in the table below by decade. 

a. in 2000? - No changes. 
b. in 1990? - Began using tree retardant cross-linked 

polyethylene cable. 
c. in 19807 - No changes. 
d. in 1970? - Began using XLPE and jacketed cable. 

Costs f o r  Raar-Lot and Front-Lot OH and UQ Distribution Facilities 

42. Has FPL considered any analyses, whether prepared by FPL or 
others, of vegetation management costs for OH facilities that are 
located in rear-lot applications as compared to the vegetation 
management costs for OH facilities located in front-lot 
applications? If so, please identify and provide all such 
analyses. 

A. NO. 
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4 3 .  Has FPL considered any analyses, whether prepared by FPL or 
others, of O W  costs other than vegetation management costs for OH 
facilities that are located in rear-lot applications as compared 
to the O&M costs other than vegetation management costs for OH 
facilities located in front-lot applications? If so, please 
identify and provide all such analyses. 

A. No. 

Has FPL considered any analyses, whether prepared by FPL or 44. 
others, of storm restoration costs for OH facilities that are 
located in rear-lot applications as compared to the storm 
restoration costs for OH facilities located in €ront-lot 
applications? If so, please identify and provide all such 
analyses. 

A. No. 

45.  With regard to O&M costs, has FPL assumed that for new 
construction (Docket 070231), the UG facilities would all be 
installed as "direct buried cable in conduit underground electric 
distribution system" facilities in front-lot application6 using 
FPL's current construction standards and equipment specifications? 
If not, please explain what assumptions FPL made in this regard. 

A. FPL's basis for O m  costs is the actual costs from our 
accounting records rather than making assumptions as to 
what costs might hypothetically be. 

4 6 .  With regard to O&M costs, has PPL assumed that for UG 
conversion projects (Docket 080244) ,  the UG facilities would all 
be installed as "direct buried cable in conduit underground 
electric distribution system" facilities in front-lot applications 
using FPL's current construction standards and equipment 
specifications? If not, please explain what assumptions FPL made 
in this regard. 

A.See  FPL'a response to Question 45. 

47. Is it correct that FPL does not install any new UG facilities 
in rear-lot applications? 

A.No.  If the new construction is an extension to an existing 
rear-lot line, then the new faci5ities would be added in 
the rear as well. For new URD new facilities would be 
constructed a6 front-lot. 
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4 8 .  Does FPL agree that Avoided Storm Restoration Costs ("ASRCs") 
for rear-lot OH facilities are greater on a dollars-per-pole-line- 
mile basis than for front-lot OH facilities? 

A.PPL does not have the data necessary to respond to this 
question. 

4 9 .  
and front-lot OH storm restoration costs? If so, please provide 
such analyses. 

Has FPL made any analyses of the differences between rear-lot 

A. No. 

Has FPL performed any analyses of the ASRC factors making 50. 
different assumptions regarding the proportions of rear-lot and 
front-lot construction in the area to be converted? 

A. No. 

51. 
rear-lot OH facilities with front-lot UG facilities, ASRC savings 
will be greater (at least on an expected-value basis) than if the 
UG conversion replaced front-lot OH facilities? 

Does FPL agree that where a UG conversion project replaces 

A.FPL does not have the data necessary to respond to this 
quest ion. 

52. HOW, if at all, does FPL propose to reflect these facts or 
factors in its CIAC calculations? Is FPL willing to make 
adjustments to CIAC calculations on a case-by-case basis where an 
Applicant's UG conversion project will convert a significantly 
higher percentage of rear-lot OH facilities than the system 
average? 

A.Question 1 - FPL has no plans to modify the presently-filed 
CIAC figures for the reasons discussed above. Question 2 - 
No. per FPL's previous responses, FPL has no basis for 
making any such case-by-case adjustments. 

53. What did FPL assume regarding the proportions of rear-lot and 
front-lot OH construction in its GAP cost-effectiveness 
spreadsheet filed in Docket No. 060150-EI7 Did FPL assume a 
system average value? If eo, what is that value? 

A.FPL made no explicit assumption regarding the location of 
facilities. 
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Vegetation Manaqement Costs 

54. Does FPL agree that Vegetation Management costs for rear-lot 
OH facilities are greater on a dollars-per-pole-line-mile basis 
than for front-lot OH facilities? 

A . F P L  does not have the data necessary to respond to t h i s  
question. 

55. Has PPL performed any analyses of the differences between 
rear-lot and front-lot OH Vegetation Management Costs? If.so,  
please provide such analyses. 

A. No. 

56. 
rear-lot OH facilities with front-lot UG facilities, Vegetation 
Management cost savings will be greater than if the UG conversion 
replaced front-lot OH facilities? 

Does FPL agree that where a UG conversion project replaces 

A. FPL does not have the data necessary to respond to this 
question. 

57. Has FBL performed any analyses of Vegetation Management costs 
making difl-erent assumptions regarding the proportion of rear-lot 
construction in the area to be converted, e.g., system average 
percentage vs. 100% rear-lot vs. 100% front-lot facilities 
converted? If so, please provide such analyses. 

A. No. 

I 

58. How, if at all, does FPL propose to reflect these facts or 
factors in its CIAC calculations? Is FPL willing to make 
adjustments to CIAC calculations on a case-by-case basis where an 
Applicant’s UG conversion project will convert a significantly 
higher percentage of rear-lot OH facilities than the system 
average? 

A.Question 1 - FPL does not plan to modify the presently- 
filed CIAC calculations for the reasons discussed above. 
Question 2 - No, per BPL’s previous responsee, FPL would 
have an insufficient basis for making any such case-by-case 
adjustments . 

O&M Costs Other Than Vegetation Management 
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c 
59.  Does FPL agree that O&M costs other than Vegetation 
Management costs for rear-lot OH facilities are greater on a 
dollars-per-pole-line-mile basis than for front-lot OH facilities? 

c 

A.FPL does not have the data necessary to respond to this 
question. 

6 0 .  
rear-lot OH facilities with front-lot UG facilities, non- 
Vegetation Management O&M cost savings will be greater than if the 
UG conversion replaced front-lot OH facilities? 

Does FPL agree that where a UG conversion project replaces 

A.FPL does not have the data necessary to respond t o  this 
question. 

61. Has FPL performed any analyses of the differences between 
rear-lot and front-lot O&M costs other than Vegetation Management 
costs? If so, please provide such analyses. 

A. No. 

62. Has FPL performed any analyses of O&M costs other than 
Vegetation Management costs making different assumptions regarding 
the proportion of rear-lot construction in the area to be 
converted? If so, please provide such analyses. 

A. No. 

63. How, if at all, does PPL propose to reflect these facts or 
factors in its CIAC calculations? Is FPL willing to make 
adjustments to CIAC calculations on a case-by-case basis where an 
Applicant's UG conversion project will convert a significantly 
higher percentage of rear-lot OH facilities than the system 
average? 

A.Question 1 - FPL does not plan t o  modify the presently- 
filed CIAC calculations for the reasons discussed above. 
Question 2 - No, per FPL's previous responses, FPL would 
have an insufficient basis for making m y  such case-by-case 
adjustments. 

Capital Exp endi tures 

6 4 .  Does FPL agree that Capital Expenditures for rear-lot OH 
facilities are greater on a dollars-per-pole-line-mile basis than 
for front-lot OH facilities? 
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A.FPL dose not have the data necessary to respond to this 
question. 

65. Does FPL agree that where a UG conversion project replaces 
rear-lot OH facilities with front-lot UG facilities, Capital 
Expenditure savings will be greater than if the UG conversion 
replaced front-lot OH facilities? 

A.PPL does not have the data necessary to respond to this 
question. 

66. Has FPL performed any analyses of the differences between 
rear-lot and front-lot Capital Expenditures costs? If so, please 
provide such analyses. 

A. No. 

67. Has FPL performed any analyses of Capital Expenditures costs 
making different assumptions regarding the proportion of rear-lot 
construction in the area to be converted? 
such analyses. 

If so, please provide 

A. No. 

68. How, if at all, does FPL propose to reflect these facts or 
factors in its CIAC calculations? Is FPL willing to make 
adjustments to CIAC calculations on a case-by-case basis where an 
Applicant's UQ conversion project will convert a significantly 
higher percentage of rear-lot OH facilities than the system 
average 7 

A.Question 1 - FPL does not plan to modify the presently- 
filed CIAC calculations for the reasons discussed above. 
Question 2 - NO. per FPL'S previous responses, PPL would 
have an insufficient basis for making any such case-by-case 
adjustments. 

ASRCs for UG Projects Between 1 and 3 Miles 

69. Does FPL agree that the expected ASRC savings for a UG 
conversion project (or a new UG installation) of 2 . 8  miles (pole 
line miles or trench miles, as appropriate) are closer on a 
cost/savings-per-PLM basis to the savings of a 3.0 PLM conversion 
than to the savings associated with a 1.0 PLM conversion? 

A. It is not possible to say conclusively because, as has been 
discussed in past proceedings and FPL's Data Request 

19 of 20 



L 

L 

10/1(UO8 

Docket Nos. 080244-E1 & 07023 I-E1 

Exhibit -(PJR-IO) Page21 of21 

i 

FPL Responses to MUUC Data Requesi 
! i 

; 

j 
f 

i 

responses, the data available to develop the ASRC is 
limited. Therefore, FPL has adopted a "tiered" structure 
intended to strike the balance of being both conservative 
and administratively practical. 

70. Please provide any and all analyses and workpapers showing 
how FPL determined that, in FPL'e opinion, it would be appropriate 
to establish the Tier 1 and Tier 2 ASRC credits at 20 percent of 
the GAP and 40 percent of the GAP, respectively. 

A . F P L  does not have any such analyeeo, per fie. One of the 
principal assumptions of the ASRC for GAP-eligible projects 
was that, because they covered large, contiguous areas, 
there would be no need fo r  overhead restoration crews to go 
into the project neighborhoods and, hence, the savings 
would be maximized. The reasoning for Tier 3 was based on 
the assumption that there are some - though small and 
presently unquautifiable - ASRC benefits for emall or even 
single customer installations. Therefore, a commensurately 
low percentage was assigned. For Tier 2, a conservative 
level o f  40 percent was selected as reasonable in the 
absence of more specific available data. 

71. Did FPL consider proposing a sliding-scale formula for 
calculating the ASRC/storm-related cost credits €or projects 
between 1 pole-line mile and 3 pole-line miles? 

A.Yes. However, it was determined to be unnecessarily 
administratively burdensome f o r  application for both the 
URD and conversion tariffs. Additionally, as discussed in 
FPL's response to Question 69, the very limited data 
availability points to the most appropriate course being 
adoption o f  a conservative adjustment structure comprised 
of a few tiers. 

72. Would FPL be amenable to establishing a formula (which could 
be geometric or linear) for calculating the ASRC credit value 
between 1 and 3 PLM? 

A . N o .  See FPL's response to Question 71. 
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Referring to Exhibit TRK-2 to the testimony of Thomas R. Koch, please answer the following: 
a. Please explain the differences between the values shown in the tables on pages 1-3 of 23 

and the values shown in the comparable analysis identified as "FAC 25-6.078 - URD 
Underaound v. Overhead Operational Cost Differential" that FPL originally provided in 
Docket No. 07023 1 -EI. 

b. Please explain in detail the basis for the Underground Capital Expenditures shown on pages 
2-3 of 23 of Exhibit TRK-2. 

c. Is it correct that these Underground Capital Expenditure values are based on averages for all 
of FPL's underground distribution facilities, as shown for the years 2003 through 2007, on 
pages 14 of 23 and 15 of 23 of Exhibit TRK-2? 

d. With regard to the Vegetation Management calculations shown on page 13 of 23 of Exhibit 
TRK-2: (i) Please explain in detail the basis for the 50% reduction in Vegetation 
Management costs attributed as an "Adjustment for FPL Policies (e.g., RTRP, etc.)" at line 
143 on page 13 of 23. (ii) Please identify all such "FPL Policies" that FPL would assert 
justify this 50% Adjustment factor, including the proportion of the 50% Adjustment factor 
that, in FPL's or Mr. Koch's opinion, each policy contributes to the Adjustment factor. (iii) 
Please identify and provide any analyses, calculations, workpapers, or the like that show 
how this 50% Adjustment factor was arrived at. (iv) Please state any assumptions relating 
to this 50% Adjustment factor. 

e. What is meant by the term "Nan-P&W on page 12 of 23 of Exhibit TRK-2? 
f. (i) Please explain why FPL's expenses in Account 593, Maintenance - Overhead Line for the 

years 2006 and 2007 were so much greater than for the years 2003 through 2005. (ii) Do 
the greater cost values in 2006 and 2007 reflect FPL's implementation of its Storm Secure 
Plan and storm hardening initiatives that FPL announced in January 2006? 

A. 

a. The only difference is the values rcsults from the change in the discount rate. 
b. FPL used a 5-year average of its actual, historical underground capital expenditures. 

To aid transparency, the analysis started with the total distribution underground costs 
reported in FPL's FERC Form 1. Adjustments were made to this total to remove costs 
not associated with operating the lacilities included under the rule (e.g.. installation 
costs for new growth which are already reflected in the pre-operational cost 
differential). These calculations are shown on pages 14 and 15 of 23 of Exhibit 
TRK-2. 

c. See FPL's response to Question 1 .b. 
d. (i) There are two basic reasons. First, only limited vegetation is typically present in 
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residential utility easenieiits when new overhead facilities are constructed. By 
contrast: well-established neighborhoods tend to have higher tree density. Therefore, 
green field developments will have lower than average vegetation management 
requirements. Second, over the past several years and particularly since the 2004-2005 
storm seasons, FPL has developed policies and programs which it believes could 
reasonably reduce vegetation management costs by 50% for new, green 
field-constructed, overhead lines compared to existing overhead lilies (ii) FPL has an 
integrated set of multiple vegetation policies and programs. FPL does not track the 
effect of each individually. 

a. Design Arborists - FPL’s arborists participate during the design phase of new 
overhead line construction to identify any existing trees that conflict with the new 
facilities. They then work with the customer/developer to effect any needed removals. 

b. Right Tree-Right Place Program (RTRP) - RTRP is an aggressive communication 
program which includes information to educate our customers on the importance of 
placing trees in the proper location. This information is provided to residential 
customers, developers/builders, ‘and municipalities through n variety of distribution 
channels (e.g. brochures, bill inserts, web-sites, direct customer contacts, etc). 

c. FPL has also initiated more aggressive practices for removing trees in conflict with its 
overhead facilities which cannot be effectively trimmed in conformance with arborist 
standards. 

(ii) 
(iii) 

See FPL‘s response to Question 1 .d.(ii). 
See FPL’s responses to Questions l.d.(i) and I.d.(ii). 

e. Non-Pole & Wire. These calculations compute the adjustment percentage used to 
remove the supervision and engineering expenses related to the O&M costs not 
included under the rule. 
It is to be expected that there will always be year-to-year variances in expenses, which 
are driven by many factors. Dampening the effect of this natural variation is the main 
reason why the analysis uses 5-year averages. The increases in Account 593 for the 
years 2006 and 2007 vs. the years 2003-2005 are primarily the result of: (1) 2004 and 
2005 expenses being lower than they normally would have been due to shifting 
resources3 and their associated costs, to support hurricane restoration efforts; and (2) 
beginning in 2006, higher expenses due to make-up work deferred as a result of the 
prior years’ storms plus costs associated with implementing FPL’s new pole 
inspection program: vegetation management program, and hardening plan. 

f. 
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9. 

With regard to Exhibit TRK-4 to Mr. Koch's testimony: 
a. Is it correct that the only substantial difference between the spreadsheets previously provided 

as "FAC 25-6.1 15 -Underground v. overhead Operational Cost Differential -O&M" is the 
different discount rate used in TRK-4? 

b. There is a small difference in the Total Adjustments shown in line 45 of page 6 of 17 of 
Exhibit TRK-4 as compared to the value shown in the same location in the original document. 
Which value is correct? 

c. Is it correct that no adjustment factor such as that used on page 13 of 23 of Exhibit TRK-2 
was used in Exhibit TRK-4 with regard to vegetation management cost differentials for 
underground conversions? 

d. With regard to Exhibit TRK-4, please explain why FPL applied the Mileage Ratio adjustment 
to the feeder tree-trimming cycle. Was it because the $73,825,144 value includes 
tree-trimming costs for both feeders and laterals? 

e. Please explain and show the calculations for the dollar values shown in line 145 on page 10 of 
17 of Exhibit IRK-4, Le., the $73,825,144 value in the Feeder column and the $75,205,991 
value shown in the "Fdr & Lats" column. 

k 
a. Yes, 

b. TRU-4. 

c. Yes. 

d. Yes. 

e. These estimates come from FPL's Tree Trim Model and are the product o f a  large 
number of multi-variant optimization calculations. The modeling is done at the 
circuit level using variables such as: historical trim costs; last trim date; 
vegetation-related interruption data, contractor resource availability; labor 
premiums and overtime rates, stomi restoration data, elc. Added to these dii-ect 
field costs is approsinlately $2.5-3.0 million for staff-related expenses. 
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With regard to the spreadsheet submitted by FPL in Docket No. 
060150-EI, titled "Government Adjustment Factor V. Storm 
Restoration Costs" (copy attached), please state the approximate 
percentage of FPL's service area that was impacted by one or more 
storms in 2004 and 2005? 

Will FPL agree that approximately 100 percent of its service area 
was impacted by at least one storm ineither 2004 or 2005? 

A. 

Essentially every portion of FPL's territory was impacted by at least one stom event during 
2004-2005. 

See FPL's response to Question 3 above. 
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Q. 

On pages 6 and 8 of Exhibit TRK-4, there are two parenthetical 
notations, "(a)" and "(b)" that appear to refer to a footnote or to 
some other explanatory information. Please explain what these 
notations indicate. 

A. 

These refer to the respective allocation percentage calculations found on page 9 of 17, l ines 
104- 126. 
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This question refers to Exhibit TRK-4 and also to the Staff's data 
request No. 17 from its J u l y  31, 2008 data requests. Is it correct 
that the percentages shown in lines 124-125 on page 9 of 17 of 
ExhibitTRK-4are the percentages used to allocate or apportion the 
costs in Accounts 580, 588, 590, 595, and 598 between Overhead and 
Underground costs? If not, please answer the following: 

a. Please explain in detail how EEL made the allocations of the 
values in the distribution operation and maintenance accounts that 
contain both overhead and underground costs. 

b. Please provide specific numeric calculations that show how the 
values in each of Accounts 580, 588, 590, 595, and 598 were 
allocated into the Underground CIAC-Related O&M and the Overhead 
CIAC-Related O&M categories. 

A. 

Yes 

a. N/A. 

b. NIA. 
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Q. 

Please provide or state the number of crews, including both FPL crews and contractor crews, 
that FPL had working on; 
a. 
2008; 
b. 
2008; 
c. 
d. 

overhead distribution operation and maintenance in each of the years 2007 and 

underground distribution operation and maintenance in each of the years 2007 and 

overhead distribution construction in each of the years 2007 and 2008; and 
underground distribution construction in each of the years 2007 and 2008. 

A. 
FPL's crew sizes and make-ups vary fiom day-to-day depending on the scope of work 
needed to be performed. Additionally, none of the crews work exclusively on overhead or 
underground facilities. Finally, crews may work either construction or maintenance on any 
given day. 
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CI. 
Do FPL's overhead distribution crews (including both FPL crews and 
contractor crews engaged by FPL) work exclusively on overhead 
facilities? If not, please state the approximate percentage Of such 
crews' time that is spent on overhead work and the approximate 
percentage that is spent on underground work. 

A. 
No. See FPL's response to Question 6. For the reasons identified previously, FPL does not track the 
percentage of time spent 011 overhead v. undcrground work. 
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MUUC 1st Set of Interrogatories in Consolidated Dckt 
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Page I of 1 

Q. 

Do FPL's underground distribution crews (including both FPL crews 
and contractor crews engaged by FPL) work exclusively on 
underground facilities? If not, please state the approximate 
percentage of such crews' time that is spent on underground work 
and the approximate percentage that is spent on overhead work. 

A. 
See FPL's response to Questions 6 and 7 
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Q. 

Please describe the typical make-up (number of crew members and 
functional job description) and equipment support (vehicle and 
other major equipment) f o r  an overhead distribution O&M crew. 

A. 
FPL’s ovevhead crews typically are comprised oF2-3 journeymen andlor an apprentice. In general, 
the crew would me a truck equipped for handling the electrical material and a material trailer 
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Q. 

Please describe the typical make-up (number of crew members and 
functional job description) and equipment support (vehicle and 
other major equipment) for an overhead distribution construction 
crew. 

See FPL’s responses to Questions G and 9. 
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Please describe the typical make-up (number of crew members and 
functional job description) and equipment support (vehicle and 
other major equipment) for an underground distribution O&M crew. 

A. 

FPL’s underground crews typically are comprised of 2 ,journeymen, which inay include a cable 
splicer. In general the crew would be equipped similarly to the overhead crew, though they may also 
be supported by splicing van. 
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Q 

Please describe the typical make-up (number of crew members and 
functional job description) and equipment support (vehicle and 
other major equipment) for an underground distribution construction 
crew. 

A. 

See FPL's response to Questions 6 and I I .  
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a.Why did FPL assume that, for underground conversion projects, pole inspection and 
remediation cost savings would not start until the eighth year of the study period? 

b. Will FPL agree that, since any given underground conversion project must be assumed 
to replace an OH system of average age, it 
include the first pole inspection and remediation cost savings from an underground 
conversion project in Year 4 (i.e., 201 1 in the analyses shown in Exhibit TRK-4), 
followed by including such pole inspection and remediation cost savings in Year 12 
(2019), Year 20 (2027), and Year 28 (2035)? 

would be more correct to 

c. If so, please provide an updated Exhibit TRK-4 that shows this revision. 

A. 
a. FPL's pole inspection program is based 011 an 8-ycar cycle. Therefore, FPL would not 

make the first inspection of a newly-installed pole until the 8th year. 

b.No. The underground conversion difl'erential cost is based on installing a brand new 
underground v. hypothetical brand new overhead systcm. As a result, the inspection 
cycle begins at installation. 

c. NIA.  
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Florlda Power 8 Light Company 
Docket No. 070231-El 
MUUC 1st Set of Interrogatorles In Consolidated Dckt. 
Interrogatory No. 14 
Page 1 of I 

Q. 
a. Why did FPL assume that, for underground conversion projects, vegetation management 

cost savings would not start until the third year of the study period? 
h. Will FPL agree that, since any given underground conversion project must be assumed to 

replace an OH system of average age, it would be more correct to include the first 
(feeders only) amount for vegetation management cost savings from a UG conversion 
project in Year 2 (2009) and every 6 years thereafter and the second (feeders and laterals) 
amount for vegetation management cost savings in Year 5 (2012) and every 6 years 
thereafter. 

c. If so, please provide an updated Exhibit TRK-4 that shows this revision. 

A. 
a. FPL's fecders are on a )-year cycle. Thereforc, FPL would !not inlake the first trim of 

a newly-installed line until the 3rd year. 

See FPL's response to Question 13.b b 

c. N/A. 
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ASRC Credit for Underground Conversions (Sheet 6.300) 

Projects < 1 mile - as proposed by FPL 

Projects > 3 miles - as proposed by FPL 

Projects between 1 and 3 miles - 

ASRC credit = .2* ASRC,, + [(D-l)* * (.8* ASRC,,/4)] 

Where D is the length in pole-line miles of the conversion job (1<D<3). 
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ASRC Credit for New Underground Projects (Sheet No. 6.100) 

Projects where density is 6.0 or more dwelling units per acre: 

Projects < 100 units - as proposed by FPL ($282.19/lateral* 

Projects > 300 units - as proposed by FPL ($O.OO/lateral) 

Projects between 100 and 300 units - 

URD Charge = $282.19 - [((NU/100))-1)2 x ($282.19/4)] 

Where NU is the number of service laterals for the subject project. 

Mobile Homes under Sheet No. 6.100: 

Projects < 100 units -as proposed by FPL ($98.12/lateral)* 

Projects > 300 units - as proposed by FPL ($O.OO/lateral) 

Projects between 100 and 300 units - 

URD Charge = $98.12 - [((NU/100))-1)2 x ($98.12/4)] 

Where NU is the number of service laterals for the subject project. 

Proiects where density is > 0.5 but < 6.0 dwelling units per acre: 

Projects < 100 units - as proposed by FPL ($733.23/lateral)* 

Projects > 300 units - as proposed by FPL ($450.23/lateral)* 

Projects between 100 and 300 units - 

URD Charge = $450.23 + {$273 - [((NU/100))-1)2 x ($273/4)]} 

Where NU is the number of service laterals for the subject project. 

* These values subject to adjustment based on different operational cost 
credits. 


