Florida Power & Light Co.

Responses to Information Requests

1/23/2006 Commission Staff Workshop

I. Identify the types of damage incurred to existing facilities
A.  Studies completed by utility on assessment of nature and causes of storm related  
damages resulting the 2004 and 2005 hurricane seasons



1.  Transmission lines and poles



2.  Distribution lines and poles



3.  Substations and transformers



4.  Maintenance practices



Attached are:

· FPL Hurricane Assessment (Davies) – Feb. 18th, 2005

· Transmission Substation – 2004 Storm Season

· FPL Hurricane Assessment – Jan. 25th, 2005

· Infrastructure Resilience Team – 2004 Hurricanes

· Vegetation Management Study
· Wilma Engineering Analysis (KEMA)

B.  Studies underway by utility on storm damage, including anticipated 



completion dates



1.  Transmission lines and poles



2.  Distribution lines and poles



3.  Substations and transformers



4.  Maintenance practices

See FPL and KEMA 1/23/06 Workshop presentations.
C.  Academic, manufacturing, trade association, or other technical presentations or studies completed or underway addressing the nature and causes of storm related damages

None.
D.  Presentation of studies or additional factual engineering or meteorological information by other parties which might be useful in developing solutions  

See KEMA report and 1/23/06 Workshop presentation.
Areas Staff would like to see addressed in this section:

1. A map of Florida indicating the company’s regional areas and the cumulative level of damaged caused by hurricanes and tropical storms  and the current wind speed design standard for each major class of equipment installed.  Include in your response a listing of each storm, the storm wind speed, storm rain-fall, storm surge, and estimated storm restoration cost within the respective regional areas.  The following is an example of the damaged facilities to be itemized in your response.

a. Miles of overhead distribution wire replaced. 
b. Number of overhead distribution wire splices. . 
c. Number of service drops replaced and/or re-attached.
d. Number of replaced distribution poles.

e. Number of braced distribution poles.

f. Miles of underground distribution cable replaced.

g. Number of underground services replaced.
h. Miles of overhead transmission wire replaced.

i. Number of overhead transmission wire splices.

j. Number of replaced transmission poles and/or structures.

k. Number of braced transmission poles and/or structures.

l. Number of substations, relay stations, and switching stations repaired
See FPL’s 1/23/06 Workshop presentation for 2004 and 2005 storm wind force
Other Storm Statistics:

	Hurricane    
	
	Wind Speed at Landfall (NHC Advisory Max Sustained Wind)
	Maximum Storm Rain-Fall (measured within FPL areas only)
	Maximum Storm Surge (FPL areas only)

	2004 Charley 
	
	145 mph/Cat 4
	3.49” i (Seminole County, Sanford)  Other estimates include up to a little over 5” in FPL areas.
	4.2’ Estero Bay, near Horseshoe Key. This is also near Fort Myers Beach.

	2004 Frances
	
	105 mph/Cat 2
	13.56” (Palm Beach County, West Palm Beach)
	8’ Vero Beach,      6’ Cocoa Beach

	2004 Jeanne
	
	120 mph/Cat 3
	8.93” (Brevard County, Palm Bay)
	Up to 6’ Melbourne to Ft. Pierce

	2005 Katrina
	
	80 mph/Cat 1
	16.33”i (Miami-Dade County, Perrine)
	2-4’ Flamingo,   .96’ Ft. Myers

	2005 Wilma
	
	125 mph/Cat 3
	6.63” (Collier County, Naples)
	7’ Marco Island


Notes: (1) Hurricanes Dennis and Rita did not make landfall in Florida
(2) Rainfall and storm surge information from NHC for all storms except Wilma. Hurricane Wilma rainfall and storm surge information from NWS, since NHC for Wilma is not available.

See Chart 1 for FPL’s transmission / substation five regional areas (North, Central, Broward, Dade and West) 
Wind speed design standards for distribution facilities are based on NESC Grade B construction. For Transmission, see map contained on page 12 of KEMA report. 
Estimated total cost for each storm (in millions):


2004



2005
Charley
$252

Dennis

$10

Francis
$316

Katrina

$162

Jeanne
$322

Rita

$12

Insurance
$109

Wilma

$696



$999

Insurance
$26







$906

Note: FPL is not able to provide storm cost by area
See Charts 2 and 3 for distribution damaged facilities (FPL is unable to provide information on poles braced and services as this information is not tracked)

See Chart 4 for transmission damaged facilities (FPL is unable to provide information on splices as this information is not tracked) 
2. A discussion of current reciprocal storm restoration agreements with other utilities and general storm restoration activities addressing the following: 
FPL is a participating member of the Southeastern Electric Exchange Mutual Assistance group, participates with the Edison Electric Institute to gain access to other utilities and has established agreements with other specific utilities to provide reciprocal assistance when needed.

Does the company ensure the replaced facilities and repaired facilities meet current wind speed and loading requirements? 

Yes.  Storm restoration work is performed with existing FPL and embedded contract crews who are familiar with FPL installation standards. External resources from other utilities and contractors are provided training on FPL’s standards before they begin restoration work. Additionally, an FPL company representative, familiar with FPL’s standards, is assigned to each foreign crew to oversee restoration work. Finally, transmission & substation engineers are assigned to each staging site to assist with restoration efforts and questions that may arise.
How does the company ensure each temporary storm restoration activity is revisited and properly addressed?

For distribution, post storm sweeps, discussed more fully later on, are conducted to verify permanent repairs have been completed. For transmission/substation, a storm database, Orion-storm, captures damage information and also tracks repair progress.
If ‘like-kind’ facilities are used to make repairs, does this mean that the company is temporarily or permanently adhering to an outdated design standard?

No. For distribution, like-for-like construction with materials that are current and usually of better quality is generally used. When complete rebuilding of facilities is required, current construction standards are used. For transmission, restoration standards are developed to meet current design standards and structures replaced meet current code.
If “as-available” facilities are used to implement repairs, does this mean that the company is temporarily or permanently adhering to an un-known design standard?

See above response. For distribution, in rare cases when equipment other than normally purchased is used, this material is reviewed by the Product Engineering group to insure adherence to FPL specifications. For transmission, not applicable.
3.  A discussion of Post-storm sweeps: 
How does the company ensure post-storm sweeps find all damaged facilities that had not yet resulted in service interruptions?  If not, why not?

For distribution, experienced personnel utilize a specific checklist containing hurricane related damages to be used in the areas that have been impacted by the hurricanes only. Transmission/substation performs multiple, independent assessments of facilities within affected areas.
How does the utility document the find and what is the priority given to such repair work?

Separate databases, one for distribution and one for transmission, are utilized to document damage found through assessments. Work is centrally prioritized, coordinated and monitored. 
How does the company ensure post-storm sweeps find all un-documented temporary repairs?
Only areas that have been impacted by the hurricanes have post hurricane sweeps conducted.  For distribution, these sweeps use a specific checklist that only identifies hurricane related damages. For transmission, multiple, independent assessments are performed. 
How does the utility document the find and what is the priority given to such work?
Separate databases, one for distribution and one for transmission, are utilized to document damage found through assessments. Work is centrally prioritized, coordinated and monitored. 

Does the company ensure that the post-storm sweep and remediation activities do not further increase the back-log of normal work? 

FPL attempts to avoid or minimize any further increases in the back-log of normal work. However, resource constraints may not always allow this to occur. 
Does the company perform a post-storm sweep of potential problem poles after each storm? 

Yes. Poles are included in FPL’s post-storm sweep activities conducted in areas affected by a storm.

Is the post-storm sweep equivalent to a pole inspection?

No. The purpose of post –storm sweeps is to identify hurricane related damage and temporary repairs.

How is the post-storm sweep of poles different from a pole inspection

Post-storm poles sweeps are visual inspections which are intended to identify potential problems resulting from the storm. Pole inspections are more detailed and are intended to identify any defects in the pole condition, not just storm damage.
Does the company perform a post-storm sweep of potential vegetation problem sites after each storm?  
Yes. 
Is the post-storm sweep for potential vegetation problems with transmission facilities equivalent to any typical inspections that the company normally performs for transmission vegetation management? If not, how is the post-storm sweep different?

Yes. 
Is the post-storm sweep for potential vegetation problems with distribution facilities equivalent to any typical inspections that the company normally performs for distribution vegetation management?  If not, how is the post-storm sweep different? 
No. Post-storm vegetation sweeps are specifically designed to identify broken or weakened branches in storm affected areas. Typical vegetation inspections/patrols look to identify conditions that will likely cause problems prior to the next scheduled trim cycle.  
4.  A discussion of Vegetation management which addresses at a minimum the following:

Is the utility practicing a wind-based line clearance requirement as part of its distribution and transmission vegetation management program?  If not, why not?

FPL incorporates both the NESC and ANSI-A300 into its guidelines and evaluations. The NESC refers to trimming /clearance considerations to species, growth, type facilities and tree movement during inclement weather when trimming around power lines. Transmission utilizes qualified arborist to perform inspections and conductor movement, both vertically (sag) and horizontally (wind is included in the evaluation).
If the company has such regular pole or vegetation inspection program, are the frequency of inspections in hurricane prone areas greater than in other areas of the territory that typically see less severe wind damage?
No. The frequency of pole and vegetation inspections is not driven by areas that may “appear” to be more prone to hurricanes. Since almost all of its service territory has been impacted by hurricanes, FPL has not determined such areas exist.
II.   Discussion of potential mitigation techniques

A. Utility discussion of any changes to construction or management practices implemented or under consideration as a result of the damage experienced during the previous storms

No changes have been implemented for distribution. For transmission, see design change discussed later in this section. For changes under consideration see FPL and KEMA 1/23/06 Workshop presentations.   

B.  Presentation of studies or additional factual engineering or meteorological information by other parties which might be useful in developing solutions  

See KEMA report and 1/23 Workshop presentation.
C.  Discussion of the requirements and benefits of undergrounding facilities


See attached Overhead/Underground Conversion package, which has been developed for 
FPL customers interested in these type of conversions.

D. Discussion of the available options to hardening electric utility infrastructure to hurricanes

See FPL and KEMA 1/23/06 Workshop presentations.

Areas Staff would like to see addressed in this section:

1.  Purchasing and inventory: 
What has the company done to prepare for the 2006 hurricanes in terms of securing adequate rebuilding supplies?

Increased Emergency Stock – For lower normal use material (e.g., splices), FPL maintains a permanent stock of material for emergency use.  This emergency inventory has been increased by $4.2 million since 2004 to be able to support the first week or so of restoration efforts.

Implemented “Early Buy” Program – For higher normal use material (e.g., aerial transformers), FPL buys enough by June for the entire year’s expected usage.  In the event of a storm, these larger than normal inventory levels help provide ample quantities until manufacturers ramp up their production.  If no storm hits, inventories should be drawn down through normal usage by the end of the year.

Formalized Supplier Stocking Strategies:

· Distributor Supplied Material – Suppliers build balances up to expected remaining usage by June.

· Wood Poles – Supplier builds balances up based on expected remaining usage by June.

· Regulators – 40 are built and held by supplier.

· Aerial Transformers – 300 are built and held by supplier.

Pre-Deployed Storm Inventory – FPL pre-built 8 storm “templates” of material, each designed to support a staging site for about three days.  These templates are stored in secured tubs at four different locations around the state.  They can be deployed to staging sites within hours of determined need.

What were the pre-2004 storm inventory levels for poles, transformers, and associated equipment that is commonly used extensively in storm restoration.,?
What were the pre-2005 storm inventory levels for poles, transformers, and associated equipment that is commonly used extensively in storm restoration,?

What are the expected June 1, 2006 inventory levels for poles, transformers, and associated equipment that is commonly used extensively in storm restoration?
See tables below.
DISTRIBUTION:

	Material Category
	2004 Pre-Storm Balance
	2005 Pre-Storm Balance
	2006 Projected

	ARRESTORS
	3,370
	5,130
	3,853

	CONNECTORS
	359,756
	1,224,760
	1,188,824

	FUSES
	33,800
	184,045
	187,030

	HARDWARE
	749,837
	1,143,221
	1,232,746

	INSULATORS
	4,453
	15,181
	13,612

	POLES (Vendor Managed Inventory)
	5,177
	7,279
	9,570

	SWITCHES
	7,893
	13,422
	24,474

	TRANSFORMERS
	7,926
	15,648
	13,609

	WIRE & CABLE
	2,283,719
	4,507,248
	5,097,027

	CROSSARMS
	2,250
	3,137
	9,026
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What percentage of the inventory is rated below current safety code for the size and design of the equipment?
None

2.  Design and engineering
Has the company implemented any construction or design change for overhead facilities resulting in the purchase of stronger poles compared to 2003 standards for each length of pole used by the company? 
FPL has not implemented any construction or design changes for poles resulting directly from the 2004 and 2005 storms.  However, as mentioned in FPL’s presentation, poles are one the items under consideration in FPL’s hardening review. 
Has the company implemented any construction or design change that avoids damage to customer facilities such as use of break-away connectors? 
No. However, this may be considered as part of FPL’s hardening review.
Has the company implemented a construction or design change for underground such as using     marine/submarine grade underground facilities compared to 2003 standards for areas prone to flooding and/or storm surge zones? 
No. However, FPL does have plans to evaluate new types of submersible equipment. 
Has the company implemented a construction or design change for substations to improve wind and debris protection relative to the 2003 standards?

Yes.  The transmission / substation department has implemented the design change to install resistive glaze (RG) insulation on the high voltage side of new substations.  This design change was implemented to improve contamination performance.

3.  Undergrounding
What studies have been conducted on the relative storm damage times for areas served by distribution facilities which are totally or partially located underground, compared to areas served entirely by overhead distribution facilities?

FPL did attempt to perform such an analysis. However, the majority of FPL's electrical distribution circuits are neither completely overhead nor completely underground. They are most often "hybrids" that contain both overhead and underground components 
What are the required construction and safety constraints on burying transmission facilities?
The following items, although not necessarily an exhaustive list, are important construction and safety items when considering burying transmission facilities:
· Burial depth;

· Other obstructions;

· Land rights (easement);

· Required excavation areas;

· Maintenance of Traffic (MOT);

· Post construction/maintenance clean-up (paving, sod, driveways, etc.);

· Controlled back-fill;
· Underground locating service capability;

· Availability of construction/maintenance expertise;

· Material availability, lead time & associated costs;

· Voltage controls;

· Times (repair, restoration, initial construction, etc.);

· Outage durations & exposure to system;

· Cable ratings within changing environments;

· Power transfer capability / evaluation;

· Impacts of co-location;

· Additional substation equipment (capacity requirements);

· Reactive compensation review (shunt reactors, static VAR compensation);

· Environmental impact within existing right-of-ways;

· Costs;

What steps are required to secure rights of way to bury facilities?

For distribution - FPL designs the new UG system and delineates the required easements (not "rights of way") for the specific design, and provides the FPL easement forms to the customer. The customer provides the legal description and records the required easements.
For transmission / substation - identify the route for a particular underground project; identify the construction requirements based on a specific design; secure necessary land rights (via permitting, easement acquisition, and/or property purchase) for the facilities; and secure all required permitting rights for construction and location of the underground facilities.

What outreach attempts has the utility made to educated consumers and local governments about the requirements and benefits of undergrounding facilities?

For distribution, FPL provides information on the benefits and requirements of converting overhead facilities to an underground system on the company’s website (www.fpl.com).  This information is provided in a Question and Answer format to help educate the customer. Upon request, FPL will provide information to local governments or consumer groups (i.e. homeowners associations) on the benefits and requirements of converting overhead facilities to an underground system. This information provides the detailed sequence of events for the conversion project as well as key responsibilities for both FPL and the applicant.  FPL provides information on OH to UG conversions in the welcome kits provided to new customers and developers.
For transmission/substation, a Question & Answer sheet, for the most often asked questions regarding underground and overhead transmission lines, has been developed. This sheet is available for outreach programs for new transmission lines.

4. Hardening of facilities 
Using Staff’s definition of “Storm-harden” as any change from current practices that accomplishes both a reduction in the number of service interruptions and a reduction in the cost of storm restoration:

Has the company assessed potential storm-hardening activities for each of the company’s regional areas?
Storm hardening activities have only occurred at a system level. See FPL and KEMA 1/23/06 Workshop presentations. 
For each regional area for which an assessment has been done, provide the estimated reduction in customer service interruptions, the estimated annual cost for the program, and the estimated avoided storm restoration costs for any storm-hardening activities the utility has implemented in the last five years that significantly reduced storm caused service interruptions and/or restoration costs  

Storm hardening activities have only occurred at a system level. For distribution, this information is not available since these assessments are still being evaluated. From the reviews for each storm in 2004, the transmission / substation department has implemented the following storm hardening projects:

Stubbed Structure Removals


Description of Program –
Replaced approximately 114 additional “stubbed” transmission structures from the failures observed during Hurricane Charley.


Estimated SI Reduction -
None (0).


Estimated Annual Cost -
The particular program was a one time cost, totaling $ 1.3 million and was completed in 2005.

Arcadia-Charlotte 69 kV Rebuild


Description of Program –
Rebuild approximately 7.2 miles on the Arcadia-Charlotte 69 kV transmission line.


Estimated SI Reduction -
None (0).


Estimated Annual Cost -
Approximately 6 of the 7.2 miles of this transmission line was rebuilt in 2004 at a cost of $1.7 million.  The remaining 1.2 miles is scheduled for rebuilding in 2006 at an estimated value of $0.2 million.

Lake Okeechobee Relocation


Description of Program –
Relocate approximately 7.5 miles of transmission line off of the Herbert Hoover Dike on Lake Okeechobee.


Estimated SI Reduction -
None (0).


Estimated Annual Cost -
Approximately, 6 of the 7.5 miles of this transmission line was rebuilt in 2004 at a cost of $3.2 million.  An alternative route is still being pursued for the remaining 1.5 miles.  The estimated cost for this portion is estimated at $0.5 million.

New Substation Insulation


Description of Program –
Install resistive glaze (RG) insulators on the high side insulators on new substation installation.


Estimated SI Reduction -
None (0).


Estimated Annual Cost -
The estimated annual cost for this program is approximately $0.5 million for new distribution substations.

If applicable, list any local, legislative or regulatory barriers the company encountered in implementing these measures.

For the above referenced implemented measures, thus far, there have not been any barriers which could not be overcome during implementation. For any future initiatives, it remains to be determined.
What programs or activities has the company implemented to reduce the number of transformers that are replaced due to storms?

None. For distribution, mechanical damage to transformers is the main cause for replacing the transformers.  The mechanical damage is typically due to trees, debris or falling poles. For transmission / substation, very few substation transformers were impacted during the 2004 or 2005 storm events.
What programs of activities has the company implemented to reduce the damage to substations due to storms?

The transmission / substation department has implemented the design change to install resistive glaze (RG) insulation on the high voltage side of new substations.  This design change was implemented to improve contamination performance.

III.   Discussion hurricane related safety standards

Discussion on whether the current federal standards for wind resistance are adequate for Florida, given the intensity of hurricane winds experienced in 2004 and 2005.

Areas staff would like to see addressed in this section:

1.  Current standards 
What is the estimated miles of existing overhead distribution facilities (feeders and laterals) that is built to a grandfathered lower standard compared to current standards? 

FPL records are not maintained in a manner to provide the requested information. However, based upon information FPL has been able to locate, FPL has been meeting, and in most cases exceeding by up to 50%, the minimum standards as required by the NESC for at least 25 years.  

What is the estimated miles of existing overhead transmission facilities that is built to a grandfathered lower standard compared to current standards?
This information is currently unavailable, except for the specific information contained in FPL’s response regarding the implementation of transmission/substation hardening projects discussed earlier. 
As a percentage of total existing substations, how many substations were damaged to the extent of being inoperable during the 2004 hurricane season?  In the 2005 season?

As a result of Wilma in 2005, there were 1.5% of FPL’s substations that were inoperable due to damage. In all other 2004 and 2005 storms, there were no substations that were inoperable due to substation damage. 
2.  Higher standards 
Based on the utility’s experience, are current federal standards for wind resistance adequate, given the intensity of hurricane winds experience in Florida in 2004 and 2005?

FPL’s construction has met or exceeded the NESC. FPL and KEMA believe FPL’s facilities have performed as expected and in accordance with FPL standards. A thorough analysis by qualified engineers would be required to determine whether federal standards are adequate or not. In light of recent and predicted hurricane activity, FPL is evaluating its current standards.

Should  higher standards be required for all construction in damage prone areas, including restoration of facilities following a storm?

FPL is unable to answer that question at this time. However, FPL notes that on its distribution system, over half of the damage is typically caused by trees and debris. Additionally, trees and debris hinder the speed of the restoration effort.

An increase in the design requirements for “wind only”, if such an increase was deemed appropriate, therefore, may not be the complete answer.
How should appropriate standards and zones be determined?

FPL does not have a recommendation at this time. Determining appropriate standards would be dictated by the extent to which the infrastructure is “hardened”. Also, further detailed analysis would be required to determine if and where hurricane prone "zones" may exist. The 2004 and 2005 hurricanes seasons impacted virtually all of FPL's service territory. 
What is the estimated cost and man-hours required to inspect and upgrade all existing overhead distribution facilities to current design standards? 
As previously discussed, all FPL distribution facilities meet or exceed NESC requirements. The cost to upgrade all of FPL’s facilities to its current standards is not known since FPL does not maintain its records in this manner.
What is the estimated cost and man-hours required to inspect and upgrade all existing overhead transmission facilities to current design standards? 

As discussed earlier, except for those hardening projects already implemented, information regarding FPL’s transmission facilities and their associated design standard is not maintained. As such, FPL is unable to provide the requested information.
What is the estimated cost and man-hours required to inspect and upgrade all existing substations to operationally withstand debris laden wind?

This information cannot be provided since a standard for withstanding debris laden wind has not been established. Based on 2004 storm season experience, this type of damage was minimal. FPL is currently reviewing opportunities based on our 2005 storm season experience.
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