Tampa Electric Reponses

Commission Staff Workshop Questions

Electric Utility Infrastructure

I. Identify the types of damage incurred to existing facilities

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.

Company Response:

Please see the tabular data below.


[image: image1.emf]Summary of 2004 Hurricane Damage

Facility Charley Frances Jeanne

Circuit miles of OH distribution wire 11.9 7.6 14.3

No. OH distribution splices 6,778 16,008 16,959

No. OH service drops 259 100 900

No. distribution poles 1,248 726 747

No. braced distribution poles 0 0 0

Circuit miles of UG wire 0.04 0.17 1.69

No. distribution transformers 365 308 344

No. UG services 0 0 0

Circuit miles OH transmission wires 1.1 0.05 2.4

No. OH transmission splices 40 24 32

No. transmission poles 31 14 65

No. braced transmission poles 0 0 0

No. substations damaged 3 2 3

Restoration cost $13.9M $25.3M $34.2M

Wind speeds 46-115 MPH 46-81 MPH 75-92 MPH


Due to the compact nature of Tampa Electric’s service territory, the company did not track restoration activity by regions.  Tampa Electric has been unable to obtain rainfall amounts for the 2004 storms.  The company experienced a very minor storm surge during Frances as evidenced by the partial flooding of a substation.
For 2005, the company experienced less than $1 million in total damages from Dennis, Katrina and Wilma combined.
2.
A discussion of current reciprocal storm restoration agreements with other utilities and general storm restoration activities.  Also address the following.
Company Response:

Reciprocal storm agreements

Tampa Electric is an active member of the Southeastern Electric Exchange (“SEE”) Mutual Assistance Committee.  Our participation in SEE provides the Company with outside storm resources through a formal mutual assistance process which is supported by 33 operating utility company members within the Eastern United States.  The process affords Tampa Electric with an opportunity to request and mobilize storm resources, including utility and contract personnel who would be critical in a response to an emergency affecting the Company’s electric system.  

SEE is viewed to have successfully lead major mutual assistance responses on behalf of its membership for a variety of weather related invents including ice storms, hurricanes, tornadoes, fires and severe thunderstorms since 2001.  In addition, SEE is actively engaged in supporting region to region support through their working relationships with the following regional organizations: Greater Lakes Mutual Assistance, Mid-Atlantic Mutual Assistance, Midwest Mutual Assistance, New York Mutual Assistance Group and the Texas Mutual Assistance.
Additionally, through Tampa Electric’s membership in the Edison Electric Institute, it has the ability to solicit requests for help and secure storm resources through RestorePower.com.  

Over and above industry based support of storm restoration, Tampa Electric has established and maintains purchase order agreements with line and vegetation contractors as a contingency for securing off-system resources.

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

Company Response:

Yes.  In order to ensure timely restoration of service to customers, the company generally replaces facilities like-for-like with new materials.  Based on company research going as far back as the 1977 Edition of the NESC, the wind loading requirements are essentially equivalent (within 1%) to the requirements of the current 2002 NESC.  Therefore, repaired facilities meet current wind speed and loading requirements.

b.
How does the company ensure each temporary storm restoration activity is revisited and properly addressed?

Company Response:

It should be noted that the vast majority of repairs are permanent in nature and do not require revisiting the site.  In the unlikely event a temporary repair is made, it is communicated to the Tampa Electric representative assigned to the crew for follow-up.

c.
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?

Company Response:

As previously stated, the company has researched as far back as the 1977 Edition of the NESC and found that the wind loading requirements are essentially equivalent (within 1%) to the requirements of the current 2002 NESC. Therefore, repaired facilities meet current wind speed and loading requirements.

d.
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?

Company Response:

No.  Any “as-available” equipment used must be approved by Tampa Electric’s Standards Department as a suitable alternative.

3.
A discussion of Post-storm sweeps:

a. How does the company ensure post-storm sweeps find all damaged facilities that had not yet resulted in service interruptions?  If not, why not?

Company Response

Tampa Electric’s hurricane experience over the last two years was not significant enough to require post restoration sweeps.  However, after a major storm event, the company does complete a pole-by-pole damage assessment of all affected distribution and transmission circuits.  This includes noting damage that has yet to cause an outage. 

b. How does the utility document the find and what is the priority given to such repair work?

Company Response

Transmission and distribution circuit maps are marked up during the patrols showing all damage to the system.  A summary sheet is then prepared summarizing the repairs to be performed and materials needed.  The restoration priority is determined based on pre-set restoration priorities for each circuit.  This priority restores power to key transmission facilities and critical public safety infrastructure first.  After power to critical facilities is restored, distribution restoration is based on restoring power to the most number of customers as quickly as possible.
c. How does the company ensure post-storm sweeps find all un-documented temporary repairs?

Company Response

As previously stated, Tampa Electric’s hurricane experience over the last two years was not significant enough to require post restoration sweeps.  In the unlikely event a temporary repair is made, it is communicated to the Tampa Electric representative assigned to the crew for follow-up.

d. How does the utility document the find and what is the priority given to such work?

Company Response

As previously stated, in the unlikely event a temporary repair is made, it is communicated to the Tampa Electric representative assigned to the crew for follow-up.  The company prioritizes this work with other general maintenance activities.  
e. Does the company ensure that the post-storm sweep and remediation activities do not further increase the back-log of normal work? 

Company Response

The company adds contractors as available and internal resources work overtime to manage workload.  The level of post restoration remediation activities experienced by Tampa Electric during 2004 and 2005 was insignificant.

f. Does the company perform a post-storm sweep of potential problem poles after each storm? 

Company Response

As previously stated, Tampa Electric’s hurricane experience over the last two years was not significant enough to require post restoration sweeps.  After a major storm event, the company does complete a pole-by-pole damage assessment of all affected distribution and transmission circuits.  This includes noting damage that has yet to cause an outage. 
g. Is the post-storm sweep equivalent to a pole inspection?

Company Response

No.

h. How is the post-storm sweep of poles different from a pole inspection?
Company Response

After a major storm event, the company completes a damage assessment of all affected distribution and transmission circuits.  This is primarily a visual inspection to identify structural damage to the facilities.  Tampa Electric’s pole inspection program is more comprehensive and includes excavation around the pole, sound and bore testing, and remediation or replacement if necessary. 

i. Does the company perform a post-storm sweep of potential vegetation problem sites after each storm?  

Company Response

As previously stated, Tampa Electric’s hurricane experience over the last two years was not significant enough to require post restoration sweeps.  Damage assessment includes the documentation of specific vegetation-related conflicts that will require remediation during restoration activities.

j. 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?

Company Response

No.  Damage assessments are primarily corrective in nature.  Tampa Electric’s vegetation management program is more comprehensive given that it encompasses both corrective and preventive activities.
k. 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?

Company Response

See response to 3.j. above.
4.
A discussion of Vegetation management which addresses at a minimum the following:

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

Company Response

Tampa Electric does not employ a wind-based line clearance requirement for either distribution or transmission vegetation management programs because the company is unaware of the existence of a wind-based line clearance standard. 

b.
If the company has such a regular pole inspection program, is the frequency of pole inspections in hurricane prone areas greater than in other areas of the territory that typically see less severe wind damage?

Company Response

No.  Given Tampa Electric’s concentrated service area, the company does not differentiate pole or vegetation inspection activities across the service territory.

II. Discussion of potential mitigation techniques

Areas Staff would like to see addressed in this section:

1
Purchasing and inventory:

a. What has the company done to prepare for the 2006 hurricanes in terms of securing adequate rebuilding supplies?

Company Response

Tampa Electric increased its storm inventory levels by $1.4 million.  In addition, Tampa Electric increases consignment levels for transformers prior to each storm season as well as increasing pole suppliers’ inventory dedicated to the company.  

During 2004 restoration activities, materials did not cause any delays to rebuilding efforts.

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

Company Response

Poles in TEC Inventory
$143,871

Average Poles at Suppliers’ facility dedicated for TEC
$56,717

Transformers in TEC Inventory
$143,250

Transformers in Consignment on TEC property
$853,664

Top 100 Associated Equipment in TEC inventory
$291,370

Total
$1,488,872

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

Company Response

Poles in TEC Inventory
$129,060

Average Poles at Suppliers’ facility dedicated for TEC
$56,717

Transformers in TEC Inventory
$215,107

Transformers in Consignment on TEC property
$863,651

Top 100 Associated Equipment in TEC inventory
$1,593,596

Total
$2,858,131

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

Company Response

Poles in TEC Inventory
$148,000
Average Poles at Suppliers’ facility dedicated for TEC
$57,000
Transformers in TEC Inventory
$166,000
Transformers in Consignment on TEC property
$1,413,000
Top 100 Associated Equipment in TEC inventory
$1,052,000
Total
$2,836,000
e. What percentage of the inventory is rated below current safety code for the size and design of the equipment?

Company Response

Zero.  All inventory utilized during 2004 and 2005 met current code requirements and all current storm inventory meets current code requirements.
2
 Design and engineering

a.
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?

Company Response

Tampa Electric experienced less than 1% pole failures during the 2004 hurricane season.  Therefore, the company did not alter pole standards.

b.
Has the company implemented any construction or design change that avoids damage to customer facilities such as use of break-away connectors?

Company Response

No, however the company is aware of a service drop Protective Overload Device (POD) which breaks away from its connection during abnormal stress on a line and has witnessed a demonstration of the equipment.  Further evaluation is still needed to assess the cost and reliability of the device.
c.
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?

Company Response

Based on recent experience, Tampa Electric has not found it necessary to augment current design and/or construction practices related to marine environments.
d.
Has the company implemented a construction or design change for substations to improve wind and debris protection relative to the 2003 standards?

Company Response

Tampa Electric designs substation structures to withstand 120 mph wind.  Substations at generation facilities are designed to withstand 150 mph wind. These design standards have been in place since 1987.

The company uses a low profile design that improves wind protection because it puts the structures below much of the surrounding tree line in most cases.  The company also installs animal protection guards that can block debris from hitting some energized parts and eight foot high fences instead of the minimum seven foot to provide an extra foot of shielding from blown debris.

3
 Undergrounding

a.
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?

Company Response

To date, Tampa Electric has not completed a comparative study of overhead to underground distribution facilities relative to storm damage.

b.
What are the required construction and safety constraints on burying transmission facilities?

Company Response

Safety and construction constraints exist relative to underground transmission systems.  One of the most critical is the negative impact on system reliability due to relatively long outages and extended repair times.
When implementing underground transmission systems, increased redundancy needs to be considered.  Additionally, there are a number of construction-related issues associated with UG transmission:
1)
Proximity to other utilities

· Industry-wide standard horizontal and vertical clearance requirements.  Overhead transmission lines are often constructed in road rights of way with minimal disruptions to traffic.  Construction of underground transmission may require major traffic disruptions and additional rights of way.

· Additional clearances are required for gas, water, sewer, and telecommunications.
· Activities by others may result in clearances being compromised.
2) “Dig-in” avoidance

· Due to the nature of an underground transmission system, protection methods are required to minimize the chances of accidental damage to facilities.

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

Company Response

Typically the linear cable and conduit facilities are within public road rights of way; installation of facilities within public road rights of way requires permitting with controlling governmental agencies such as DOT and FDEP. 

There may be short runs within a longer run of cable and conduit that may require securing access rights within private property.  Securing such rights entails identification of need, investigation and determination of property ownership and land values (easement and fee), determination of need for rights to be by easement or fee, negotiations to acquire and acquisition of rights from the landowner.
d.
What outreach attempts has the utility made to educated consumers and local governments about the requirements and benefits of undergrounding facilities?

Company Response

For more than eight years, Tampa Electric has participated on a Utilities Task Force formed by a local community civic association interested in determining the feasibility of undergrounding all its utilities.  In addition to Tampa Electric, task force members include the City of Tampa, the University of South Florida’s College of Engineering and the local phone and cable companies.  As part of the second phase of the analysis, Tampa Electric developed the detailed conversion costs for the community in 2002.  This included approximately 2,500 residential and 200 commercial customers.  The costs provided included only the removal of existing OH system and installation of a new underground system for an estimated cost of approximately $10 million.  The costs did not include customers’ costs to convert services (roughly $2,000 per customer) or costs to underground other utilities (phone, cable, etc.).  The pros and cons associated with an underground system were presented in the study as well.  While the number of outages would likely decrease with an underground system, they would be longer in duration.  Given the community’s proximity to Tampa Bay, it was also explained that flooding/storm surge would be a serious issue causing prolonged outages if electric system were underground for this community.

In addition, the company has assisted developers and other entities within the company’s service area to understand the pros, cons and the process of undergrounding electrical service for new construction and retrofit situations.
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:

a.
Has the company assessed potential storm-hardening activities for each of the company’s regional areas?  

Company Response

The company has made a number of changes to its company-wide hurricane restoration plans based on lessons learned from the 2004 restoration activities as well as through experience gained by helping other utilities during restoration activities.  These improvements include improvements to restoration priorities, incident base operations, patrol activities and restoration crew management.
In addition, Tampa Electric has developed a material and labor estimation tool to project material and foreign resource requirements based on the predicted path and strength of a storm in an effort to reduce overall restoration costs.

Finally, Tampa Electric has increased its vegetation management activities in order to decrease tree-related vulnerability.

b.
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.
Company Response

Tampa Electric has not completed a formal assessment of each system hardening measure implemented.  However, the company has increased its annual vegetation management program by $5.5 million.
c.
If applicable, list any local, legislative or regulatory barriers the company encountered in implementing these measures.

Company Response

Tree ordinances implemented by local governmental agencies can limit the effectiveness of Tampa Electric’s vegetation management program.  In addition, local ordinances requiring extensive approval processes can delay the construction and implementation of needed transmission facilities.
d.
What programs or activities has the company implemented to reduce the number of transformers that are replaced due to storms?

Company Response

As a result of the 2004 hurricane season, Tampa Electric replaced 1,017 transformers in total.  This represents less than 1% of the total in service.  Based on our experience, the failure rate does not warrant supplemental action.
Tampa Electric is evaluating eliminating and consolidating some transformer sizes to ease pre-ordering storm material which should aid in expediting restoration of service.

e.
What programs of activities has the company implemented to reduce the damage to substations due to storms?

Company Response

Prior to the approach of a hurricane, Tampa Electric ties down or relocates material that can become a projectile during the storm.  Critical equipment such as battery chargers and portable generators are checked and stationed at a central location to be utilized after the storm passes.

Tampa Electric designs substation structures to withstand 120 mph wind.  Substations at generation facilities are designed to withstand 150 mph wind. These design standards have been in place since 1987. 

The company uses a low profile design that improves wind protection because it puts the structures below much of the surrounding tree line in most cases.  The company also installs animal protection guards that can block debris from hitting some energized parts and eight foot high fences instead of the minimum seven foot to provide an extra foot of shielding from blown debris.

III.   Discussion hurricane related safety standards

Areas staff would like to see addressed in this section:

1.
Current standards

a.
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? 

Company Response

Tampa Electric does not agree that a grandfathered standard is in fact a lower standard.  As previously stated, the company has researched back as far as the 1977 edition of the NESC and found that the wind loading requirements are equivalent to the requirements of the current 2002 NESC.  Therefore, the company maintains all existing distribution facilities meet or exceed the current standards regarding pole strength and wind loading requirements.
b.
What is the estimated miles of existing overhead transmission facilities that is built to a grandfathered lower standard compared to current standards?

Company Response

Tampa Electric has 1,203 miles of transmission (as of January 1, 2005). While the NESC extreme wind loading requirements changed in 2002, many of the Tampa Electric structures constructed prior to 2002 should meet this new standard.  Tampa Electric’s extreme wind design standard exceeded the code criteria in place prior to the 2002 standard.  However, a structural analysis would be required for each transmission structure to determine if it meets the 2002 extreme wind loading requirement.
c.
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?

Company Response

Charley - Minor damage in 3 substations (1.3%).  Inspected all 154 distribution and 63 transmission substation for debris and damage.

Frances - One substation was partially submerged in water and a distribution transformer failed at another location (0.9%).  Inspected all 154 distribution and 63 transmission substation for debris.

Jeanne - One autotransformer and two transmission breakers failed as a result of the hurricane (1.3%).  Inspected all 154 distribution and 63 transmission substation for debris.

No failures occurred in 2005.

2.
Higher standards

a.
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?

Company Response

Based on Tampa Electric’s experience with storms, the company believes that federal standards adopted by the state of Florida are adequate.  However, the company recognizes that the experience of other utilities in the state may warrant further discussion.
b.
Should higher standards be required for all construction in damage prone areas, including restoration of facilities following a storm?

Company Response

Based on Tampa Electric’s experience with storms and its compact service territory, the company believes that current standards adopted by the state of Florida are adequate.  However, the company recognizes that the experience and geography of other utilities in the state may warrant further discussion.
c.
How should appropriate standards and zones be determined?
Company Response

While recognizing that recent storm history in Florida may be an impetus for evaluating the adequacy of the standards for wind resistance, the company believes that a thorough evaluation of historical weather data will be needed prior to any modification of the standards.

d.
What is the estimated cost and man-hours required to inspect and upgrade all existing overhead distribution facilities to current design standards? 

Company Response

Tampa Electric maintains that all existing distribution facilities meet or exceed the current standards regarding pole strength and wind loading requirements.

e.
What is the estimated cost and man-hours required to inspect and upgrade all existing overhead transmission facilities to current design standards? 

Company Response

The estimated cost to replace all wood transmission structures (approximately 17,000) with the current company design standard of non-wood poles, is 
$200 million and 1.1 million man-hours.
f.
What is the estimated cost and man-hours required to inspect and upgrade all existing substations to operationally withstand debris laden wind?

Company Response

Tampa Electric currently installs animal protection in all new substations and when upgrading existing substations.  This helps prevent some debris from affecting the 13 kV system.  Tampa Electric has begun a program to retrofit 164 existing transformers.  This eight-year program is estimated to cost $3.8 million dollars and will take 52,000 man-hours.

Tampa Electric also installs eight foot high fences on new stations and when replacing old fences.  The company replaces fences whenever a station is being upgraded or the existing fence is deteriorated.  The cost for installing new fences at the 175 stations that have seven foot fences is estimated to be $6.1 million dollars and will take 70,000 man-hours.
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		Summary of 2004 Hurricane Damage

		Facility		Charley		Frances		Jeanne

		Circuit miles of OH distribution wire		11.9		7.6		14.3

		No. OH distribution splices		6,778		16,008		16,959

		No. OH service drops		259		100		900

		No. distribution poles		1,248		726		747

		No. braced distribution poles		0		0		0

		Circuit miles of UG wire		0.04		0.17		1.69

		No. distribution transformers		365		308		344

		No. UG services		0		0		0

		Circuit miles OH transmission wires		1.1		0.05		2.4

		No. OH transmission splices		40		24		32

		No. transmission poles		31		14		65

		No. braced transmission poles		0		0		0

		No. substations damaged		3		2		3

		Restoration cost		$13.9M		$25.3M		$34.2M

		Wind speeds		46-115 MPH		46-81 MPH		75-92 MPH
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