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May 3, 2010 c 

VIA HAND DELIVERY 

Ms. Ann Cole, Commission Clerk 
Florida Public Service Commission 
2540 Shumard Oak Boulevard 
Tallahassee, FL 32399-0850 

Re: 2010 - 2012 Storm Hardening Plan; Undocketed 

Dear Ms. Cole: 

Pursuant to Rule 25-6.0342, F.A.C., attached for filing on behalf of Progress 
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Energy Florida, Inc. is its Petition for Commission approval of its Storm Hardening Plan. 

Thank you for your assistance in this matter, and please feel free to contact me 
should you have any questions. 

Sincerely, 
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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION 


In re: Petition to Approve Progress 
Docket No. Energy Florida's Rule 25-6.0342 Stonn - -- ­

Hardening Plan. 
Filed:May 3, 2010 

PETITION 

1. Petitioner, Progress Energy Florida, Inc. ("PEF"), is an investor-owned 

utility subject to the jurisdiction of the Commission under Chapter 366, Florida Statutes . 

. 
PEF's general offices are located at 299 First Avenue North, St. Petersburg, Florida, 

3370l. 

2. All notices, pleadings and other communications required to be served on 

petitioner should be directed to: 

John T. Burnett, Esquire Paul Lewis, Jr. 
Associate General Counsel Director, Regulatory Affairs 
Post Office Box 14042 106 E. College Ave. , Suite 800 
St. Petersburg, FL 33733-4042 Tallahassee, FL 32301 
Telephone: (727) 820-5184 Telephone: (850) 222-8738 
Facsimile: (727) 820-5249 Email: paul.lewisjr@pgnmail.com 
Email: iohn.burnett@pgnmial.com 

For express deliveries by private courier, the address is as stated in paragraph 1. 

3. Rule 25-6.0342, Florida Administrative Code, requires investor-owned electric 

utilities in Florida to file a Stonn Hardening Plan with the Florida Public Service 

Commission ("FPSC") on or before May 7, 2007 and every three years thereafter as a 

matter of course. Rule 25-6.0342 specifies what must be included in utility storm hardening 

plans, and PEF has tracked those rule provisions in its Storm Hardening Plan which is 

attached hereto as Exhibit A. 
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4. Pursuant to Rule 25-6.0342, PEF hereby submits this petition for approval 

of its Storm Hardening Plan. 

WHEREFORE, PEF respectfully requests that the Commission enter an order 

granting this petition and approving PEF's Storm Hardening Plan attached hereto as 

Exhibit A. 

J T. Burnett 
Fla. Bar No. 173304 
ASSOCIATE GENERAL COUNSEL 

PROGRESS ENERGY SERVICE COMPANY, LLC 

Post Office Box 14042 
St. Petersburg, FL 33733-4042 
Telephone: (727) 820-5184 
Facsimile: (727) 820-5519 

Attorney for Progress Energy Florida, Inc. 
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1. Introduction: 

Rule 25-6.0342, Florida Administrative Code, requires investor-owned electric utilities in 

Florida to file a Storm Hardening Plan with the Florida Public Service Commission ("FPSC") on 

or before May 7, 2007 and every three years thereafter as a matter of course. Rule 25-6.0342 

specifies what must be included in utility storm hardening plans, and Progress Energy Florida, 

Inc. ("PEF") has tracked those rule provisions in its Storm Hardening Plan below: 

25-6.0342(3): 	Each utility storm hardening plan shall contain a detailed description of the 

construction standards, policies, and procedures employed to enhance the 

reliability of overhead and underground electrical transmission and distribution 

facilities. 

PEF's construction standards, policies, practices, and procedures related to storm 

hardening issues are listed below and are attached hereto as Attachment A: 

Distribution OH Construction Manual 

I. 	 Cover page 

1. Addresses N ESC adherence standards. 

II. 	 General Overhead section 

1. 	 Discusses company policy on extreme wind. 

2. 	 Details Florida's extreme wind contour lines. 

3. 	 Discusses the use ofthe Pole Foreman program. 

111. Guys and Anchors Section 

1. 	 Discusses PEF's standard pole strengths, sizes, and limitations. 

IV. 	 Primary Construction section 

1. 	 Discusses corporate practices for primary line construction. 

v. 	 Coastal and Contaminated area section 

1. 	 Discusses corporate practices for primary line construction in 

coastal areas. 
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Distribution UG Construction Manual 

VI. 	 Cover page 

1. 	 Addresses NESC adherence standards. 

Vll. Underground General Section 

I. 	 Discusses location of UG facilities in accessible locations. 

Vlli. OH-UG Transition section 

I. 	 Discusses corporate practices for primaryframing on dip poles. 

IX. 	 Trenching and Conduit section 

I. 	 Discusses corporate practices for trenching and use of conduit on 

primary UG circuits. 

x. 	 Pads & Pullboxes Section 

I. 	 Discusses corporate practices for the placement and installation of 

transformer & switchgear pads and boxes. 


Xl. Enclosures & Pedestals Section 


I. 	 Discusses corporate practices for the placement and installation of 

pedestals and secondary termination cabinets. 

XII. Cable Accessories Section 

I. 	 Discusses corporate procedures for the installation of UG 

terminations in non-storm surge areas. 

Xlli. f looding and Storm Surge Requirements 

I. 	 Discusses corporate procedures for the installation of UG 

equipment in areas targeted for storm surge hardening. 

Distribution Engineering Manual 

XIV. Overhead Design guide section 

I. 	 Addresses line location in accessible location. 

2. 	 Addresses NESC compliance. 

3. 	 Discusses Pole Foreman program. 

xv. Underground Design guide section 

I. 	 Addresses line location in accessible location. 

2. 	 Addresses NESC compliance. 

2 
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Transmission - Extreme Wind Loading Design Criteria Guideline for Overhead 
Transmission Line Structures 

XVI. Standards Position Statement 

1. Addresses NESC compliance. 

2. Addresses American Society ofCivil Engineer's Manual 74 (A CSE 74). 

3. Discusses transmission line importance for reliability. 

4. Details Florida's extreme wind contour lines. 

Transmission - Line Engineering Design Philosophy 

XVII. Overhead Line Design philosophy 

1. Addresses NESC compliance. 

2. Addresses insulator loading criteria. 

3. Addresses guy / anchor capacity ratings. 

4. Addresses design load cases. 

5. Addresses extreme wind guidelines. 

6. Addresses structural guidelines. 

Joint Use - Pole Attachment Guidelines and Clearances 


XVlll. Pole Attachment Guidelines 


1. Addresses Pole Attachment and Overlash Procedures. 

2. Addresses Joint Use Construction. 

3. Addresses Guys and Anchors. 

XIX. Joint Use Clearances 

1. Addresses Line Clearances. 

2. Addresses Joint Use Clearances. 

In addition to the standards, practices, policies, and procedures identified above, PEF's Wood 

Pole Inspection Plan, Vegetation Management Plan, and Ongoing Storm Preparedness Plan all 

contain standards, practices, policies, and procedures that address system reliability and issues 

related to extreme weather events. These plans are included herewith as Attachment B. 
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25-6.0342(3)(a): 	 Each filing shall, at a minimum, address the extent to which the utility's 

storm hardening plan complies, at a minimum, with the National Electric 

Safety Code that is applicable pursuant to subsection 25-6.0345(2), F.A. C. 

All standards, practices, policies, and procedures in the manuals and plans listed above are 

based on accepted industry practices designed to meet or exceed the requirements of the National 

Electric Safety Code (NESC). These standards, practices, policies, and procedures are followed 

on all new construction and all rebuilding and relocations of existing facilities. 

25-6.0342(3)(b): 	 Each filing shall, at a minimum, address the extent to which the utility's 

storm hardening plan adopts the extreme wind loading standards specified 

by Figure 250-2(d) of the 2007 edition of the NESCfor new construction, 

major planned work, and critical infrastructure. 

New Construction: 

PEF's design standards can be summarized as: 1) quality construction in adherence with 

cunent NESC requirements 2) well defined and consistently executed maintenance plans, and 3) 

prudent end-of-life equipment replacement programs. When these elements are coupled with a 

sound and practiced emergency response plan, construction grades as defined by the NESC 

provide the best balance between cost and performance. 

PEF has extensive experience with the perfonnance of Grade C and Grade B construction 

standards as defined by the NESC. That experience, which includes several hurricane seasons 

and other severe weather events, indicates that properly constructed and maintained 

distribution lines meeting all provisions of the NESC perform satisfactorily and provide a 

prudent and responsible balance between cost and performance. In PEF's urban areas, such as 

Pinellas County and the greater Orlando area, span lengths between poles are shorter due to road 

crossings and density of service points. In fact, PEF estimates that over 74% of its distribution 

system meets or exceeds Grade B construction standards. 
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PEF has not adopted extreme wind standards for all new distribution construction 

because of the following reasons : 

1. 	 Section 250C of the 2007 version of the NESC does not call for the extreme wind 

design standard for distribution poles which are less than sixty feet in height. Based 

on the fact that PEF's distribution poles are less than sixty feet, the extreme wind 

standard outlined in figure 250-2(d) does not apply. 

2. 	 All credible research, which includes extensive studies by the NESC rules committee, 

demonstrates that applying extreme winds standards would not benefit distribution 

poles. See Exhibit 4 filed in Docket No. 060172-EU, August 31,2006 Workshop. 

3. 	 Utility experience from around the country further indicates that electrical distribution 

structures less than sixty feet in height are damaged in extreme wind events by trees, 

tree limbs, and other flying debris. Thus, applying the extreme wind standard to 

distribution poles would result in large increases in cost and design complexity 

without a commensurate benefit. 

4. 	 PEF's experience was consistent with that of the other utilities around the nation who 

found that vegetation and flying debris were the main causes of distribution pole 

damage, a condition that the extreme wind standard will not address. In 2004, 

approximately 96% of PEF's pole failures were attributable to flying debris and/or 

super extreme wind events such as tornadoes and micro-bursts. 

With respect to new construction for transmission poles, PEF's transmission department 

is building all new construction with either steel or concrete pole material. Virtually all new 

transmission structures exceed a height of sixty feet above ground and therefore will be 

constructed using the NESC Extreme Wind Loading criteria. 

Major planned work : 

For the reasons discussed in the new construction section above, PEF has not adopted the 

extreme wind standard for major planned distribution work, including expansions, rebuilds, or 

relocations of existing facilities. Consistent with NESC Rule 250C, PEF will use the extreme 

wind standard for all major planned transmission work, including expansions, rebuilds, and 

relocations of existing facilities. 
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Critical infrastructure: 

PEF, for the reasons discussed in the new construction section above, has not adopted 

the extreme wind standard for any of its distribution level critical infrastructure. Placing 

distribution poles constructed to extreme wind standards around facilities such as hospitals and 

police stations in PEF' s service territory would U1mecessarily increase costs and restoration time 

if those poles are knocked down by falling trees or flying debris such as roofs or signs. PEF' s 

current level of construction, around critical facilities and around all other facilities, has 

performed well during weather events and any pole failures due solely to wind impact were 

caused by "super extreme" wind events such as tornados and "micro bursts," conditions that 

would have caused and did cause extreme wind construction to fail as well. 

With respect to transmission, virtually all new transmission structures exceed a height of 

sixty feet above ground and therefore are constructed using the NESC extreme wind loading 

criteria. Accordingly, PEF will use the extreme wind standard for all major planned transmission 

work, including expansions, rebuilds, and relocations of existing facilities , irrespective of 

\vhether they can be classified as "critical" or "major." 

While no current data or research supports the application of the extreme wind standard 

to distribution pole construction, PEF is analyzing the extreme wind standard by using its 

prioritization model for implementation purposes in selected locations throughout PEF's service 

territory . Since the submittal of the 2007 Storm Hardening plan, PEF constructed several pilot 

projects using the extreme winds standards. To date, there has not been a significant weather 

event that allowed PEF to assess the performance of these projects. In conjunction with wind 

measuring devices, PEF will study the performance of the extreme wind standard at these 

various sites when a weather event allows for such analysis. From this process, PEF expects to 

continue to learn and adjust its extreme weather strategy based on information that it will collect 

and gather from other utilities in Florida and throughout the nation as new standards and 

applications are applied and tested. 
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25-6.0342(3)(c): 	 Each filing shall, at a minimum, address the extent to which the utility's storm 

hardening plan is designed to mitigate damage to underground and 

supporting overhead transmission and distribution facilities due to flooding 

and storm surges. 

Based on PEF's experience in the 2004 and 2005 hurricane seasons, along with the 

experiences of other utilities in Florida rep0l1ed to the FPSC after those seasons, PEF has 

concluded that underground applications may not be best suited for all areas. PEF has identified 

areas in its service territory where current underground equipment should be replaced with 

overhead due to the fact that those areas are subject to frequent and prolonged flooding resulting 

in damage from water intrusion on underground equipment. Thus, one of PEF's most effective 

tools in its hardening arsenal is to identify areas where underground equipment should and 

should not be used. 

In areas where underground equipment may be exposed to minor stonn surge and/or 

shorter term water intrusion, PEF has used its prioritization model (discussed in detail below) to 

identify areas where certain mitigation projects will be put into place to test whether flood 

mitigation techniques and devices can be used to protect equipment such as switchgears, 

padmounted transformers and pedestals. In these selected project sites, PEF will test: 

- Stainless steel equipment; 


- Submersible connectors; 


- Raised mounting boxes; 


- Cold shrink sealing tubes; and 


- Submersible secondary blocks. 


Throughout the year after a significant weather event, PEF will monitor these 

installations to collect and analyze data to determine how this equipment performs relative to 

PEF's current design with respect to outage prevention, reduced maintenance, and reduced 

restoration times. From this process, PEF will continue to learn and will adapt its flood and 

storm surge strategies based on information that it will collect and based on the information 

gathered by other utilities in Florida and throughout the nation as new standards and applications 

are applied and tested. 
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St. George Island in Franklin County was one of the areas where PEF used its 

submersible underground strategy to retrofit its existing facilities using the submersible standards 

listed above. St George Island is a good example of an area that would be susceptible to surges 

during a severe storm. The project was completed in 2007. 

PEF also utilizes Geo Media software to determine the optimum location for submersible 

underground facilities. The flood zones were provided by the state and overlaid onto PEF's land 

base computer system along with other facilities. This method allows PEF to visually determine 

which geographic areas would most benefit from submersible facilities. See example below. 

·'
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In addition to the actions discussed above, during major storm events, substations that are 

in the forecast strike zone will have sandbags placed in strategic areas to attempt to eliminate 

water intrusion into control houses. In the event of water intrusion causing extensive damage 

requiring prolonged repair, PEF will employ mobile substations to affected areas, where 

possible, in order to restore power. 

25-6.0342(3)(d): 	 Each filing shall, at a minimum, address the extent to which the utility's storm 

hardening plan provides for the placement of new and replacement 

distribution facilities so as to facilitate safe and efficient access for 

installation and maintenance pursuant to Rule 25-6.0341, F.A. C 

PEF will continue to use front lot construction for all new distribution facilities and all 

replacement distribution facilities unless a specific operational, safety, or other site-specific 

reason exists for not using such construction at a given location. See Distribution Engineering 

Manual, Section xv(1). 

25-6.0342(4): 	 Each utility storm hardening plan shall explain the systematic approach the 

utility will follow to achieve the desired objectives ofenhancing reliability and 

reducing restoration costs and outage times associated with extreme weather 

events. 

As part of its systematic approach to storm hardening for the 2007-2009 Storm 

Hardening plan, PEF engaged industry expelt Davies Consulting ("DCI") in developing a 

comprehensive prioritization model that has helped PEF identify potential hardening projects, 

procedures, and strategies. DCI has worked with a number of utilities nationally to evaluate their 

power delivery system major storm preparedness. They have also evaluated options for 

infrastructure hardening to improve performance and reliability not only day-to-day, but also 

during major storms. Collaborating with DCI, PEF created an evaluation framework for various 

hardening options and prioritization of potential alternatives. Since 2007, the model has been 

improved and enhanced to better reflect the changes in PEF's overall storm hardening strategy. 

The structure of the model was adjusted to use more consistent scoring criteria to evaluate the 

pilot projects. New software technology such as Geomedia was incorporated into the model. As 

more data becomes available, PEF will continue to adjust its prioritization model as appropriate. 
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Using the same evaluation framework for the 2010-2012 Storm Hardening plan, PEF 

prioritized its proposed projects based on various components that will be discussed in more 

details below. 

Under the foregoing components of the evaluation framework, the prioritization model is 

set up to analyze the following hardening alternatives for PEF: 

o 	 OH-to-UG Conversions 

• 	 Taking existing overhead (OH) electric lines and facilities and placing 

them underground (UG) via the use of specialized UG equipment and 

materials. The primary purpose of this hardening activity is to attempt 

to eliminate tree and debris related outages in the area of exposure. 

When applied to crossings on major highways, this hardening activity 

can also mitigate potential interference with first responders and other 

emergency response personnel caused by fallen lines. 

o 	 Small Wire Upgrade 

• 	 The conversion of an existing overhead line currently with either #4 

AL or #6 Cu conductor to a thicker gauge conductor of 1/0 or greater. 

The primary purpose of this hardening activity is to attempt to utilize 

stronger conductor that may be better able to resist breakage from 

falling tree branches and debris. 

o 	 Backlot to Frontlot Conversion 

• 	 Taking an existing overhead line located in the rear of a customer's 

property and relocating it to the front of the customers property. This 

involves the removal of the existing line in the rear of the property and 

construction of a new line in the front of the property along with re­

routing service drops to individual customer meters. The primary 

purpose of this hardening activity is to minimize the number of tree 

exposures to the line to prevent outages and to expedite the restoration 

process by allowing faster access in the event an outage occurs. 

10 
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o 	 Submersible UG 

• 	 Taking an existing UG line and equipment and hardening it to 

withstand a storm surge via the use of the current PEF storm surge 

standards. This involves the use of special ized stainless steel 

equipment and submersible cOlmections. The primary purpose of this 

hardening activity is to attempt to minimize the damage caused by a 

storm surge to the equipment and thus expedite the restoration after the 

storm surge has receded. 

o 	 Alternative NESC Construction Standards 

• 	 Building OH line and equipment segments to the extreme wind 

standard as shown in the NESC extreme wind contour lines of figure 

2S0-2(d). This will be done via the use of the current extreme wind 

standards which call for the use of the industry accepted Pole Foreman 

program to calculate the necessary changes. Typical changes include 

shorter span lengths and higher class (stronger) poles. The primary 

purpose of this hardening activity is to attempt to reduce the damage 

caused by elevated winds during a major storm. Locations have been 

chosen to provide contrasting performance data between open coastal 

and inland heavily treed environments. 

o 	 Feeder ties 

• 	 Tying radial feeders together to provide switching capabilities to 

reduce outage duration. This hardening alternative will mitigate long 

outages that would have otherwise occurred as a result of the inability 

to transfer load/customers to an alternate source. 

Feeder ties as a hardening alternative is a newly added category to PEF's Storm 

Hardening approach. Although the concept of storm hardening is generally thought of as outage 

prevention, it is inevitable that outages will still occur during a severe stonn as a result of 

vegetation and flying debris. Feeder ties will help mitigate the duration of such outages. Tying 

multiple feeders together will give PEF the ability to minimize duration by serving customers 

11 
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from an alternate source while repairs are being made on the affected segment. Based on PEF's 

experience in the 2004 -2005 hurricane seasons as well as the recent tropical storms, feeder ties 

are crucial for a distribution system as it provides the 0ppoliunity to maximize the number of 

customers restored in the shortest timeframe possible. Regardless of what caused the outage 

during a severe storm, a radial feeder will be out for as long as it takes to make the necessary 

repairs. On the other hand , a feeder tie would allow PEF to restore as many customers as 

possible, thereby minimizing the number of customers that are without power for the length of 

the repair. 

The development of the prioritization model begins with compiling a list of desired 

projects submitted by engineers and field personnel most familiar with the specific region. Each 

project is then evaluated based on the following criteria: 

o 	 Major Storm Outage Reduction Impact 

• 	 Determines the potential benefits that the project provides during a 

major storm based on reduced damages or the ability to restore power 

more rapidly. 

o 	 Community Storm Impact 

• 	 Evaluates the potential benefits that the proposed project will have on 

a community'S ability to cope with damage. 

o 	 Third Party Impact 

• 	 Captures complexities of proposed projects in terms of coordination 

with third p31iies such as telecommunication, Cable TV, permitting, 

easements, costs, etc. 

o 	 Overall Reliability 

• 	 Captures the overall potential reliability benefits that the project 

provides on a day to day basis in terms of reduced customer 

interruptions and outage duration. 

o 	 Financial Cost 

• 	 Provides the financial value of the proposed project based on cost per 

customer and cost per foot of newly installed wire/cable. 

The prioritization model is set up to address the following hardening project questions: 

12 
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• 	 How many customers are served from the upstream protective device? 

• 	 What will be the impact of this project on the restoration time during a 

major storm? 

• 	 At what level of hurricane will the area served by this feeder flood due to 

storm surges? 

• 	 What is the tree density in the area served by this feeder or section? 

• 	 What level of tree damage will this project mitigate during a major storm? 

• 	 How many critical infrastructure components (lift stations, shelters, 

hospitals, police, etc ... ) does this project address? 

• 	 How valuable will the project be perceived by the community? 

• 	 What are the major obstacles/risks for completing the project? I.e. 

easements, permits, etc. 

• 	 What type of investment is required by joint users (telecoms and cable) to 

complete this project? 

• 	 What is the 3-year average number of CEMI4 customers on this feeder? 

• 	 What is the 3-year average number of CMI on this feeder? 

• 	 What is the change in the annual CAIDI that this project will result in (on 

the feeder or section)? 

• 	 Will this project reduce the number of momentary customer interruptions 

on this section? 

• 	 What is the 3-year average number of CELID CIon this feeder? 

• 	 What is the construction Cost per customer 

Each answer to the questions listed above is assigned a numerical value and subsequently 

weighted to produce an overall rating for each specific hardening project. The prioritization 

model is based on a structured methodology for evaluating the benefits associated with various 

hardening options. The model allows for the ranking of the overall list of projects. It enables PEF 

to strategically determine the order in which these projects are constructed, based on their order 

of ranking. 

PEF is using the prioritization model to ensure a systematic and analytical approach to 

deploying storm hardening options within its service territory. For proven hardening options that 
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PEF is already using as part of its construction standards and policies, the prioritization model 

will help PEF best locate and prioritize areas within its system where those options should be 

used. For unproven or experimental hardening options, such as the extreme wind standard for 

distribution pole construction, PEF is using its prioritization model to identify areas within its 

service territory where analytical data collection projects can be used to evaluate the 

performance and results of such hardening options. Examples of specific projects that took place 

between 2007 and 2009 are discussed later. 

2S-6.0342( 4)(a): 	 A description ofthe facilities affected, including technical design 

specifications, construction standards, and construction methodologies 

employed. 

All of PEF's facilities are affected to some degree by the standards, policies, procedures, 

practices, and applications discussed throughout this document. Specific facilities are also 

addressed herein in detail (i.e. upgrading all transmission poles to concrete and steel, using front 

lot construction for all new distribution lines where possible). Technical design specifications, 

construction standards, and construction methodologies are specifically discussed at pages 1 

through 3 of this plan and are included in Attachments A and B. 

2S-6.0342(4)(b): 	 The communities and areas within the utility's service area where the electric 

infrastructure improvements are to be made. 

As discussed above, all of PEF' s facilities are affected to some degree by the standards, 

policies, procedures, practices, and applications discussed throughout this document. As a result, 

all areas of PEF's service territory are impacted by PEF's storm hardening efforts . Based on 

PEF's recent storm experience and/or through the prioritization model, the following projects 

were completed between 2007 and 2009: 

Distribution: 
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Op Center 

Monticello 

-. Apopka 

Inverness 

Inverness 

St-Petersburg 

Monticello 

Clearwater 

Ocala 

SE Orlando 

Lake Wales 

Lake Wales 

Inverness 

SE Orlando 

Buena Vista 

Jamestown 

SE Orlando 

Buena Vista 

SE Orlando 

SE Orlando 

SE Orlando 

SE Orlando 

Ocala 

Monticello 

Inverness 

Project Name 

St Geroge [s - Plantation 

US 441 west ofHwy 19 

Homosassa - Riverhaven 

US 98 - Brooksville 

Coquina Key 

A 192 - Luraville 

Indigo 
-

US 30 J - Citra 

Sprint Earth Station & Cocoa Water Wells 

Highland Park 

Hibiscus Feeder Tie 

R448 - Dunnellon 

Holden Ave E) Orange Blossom Trail 

Calle De Sol 

SR-408 raJ Woodbury Rd 

Florida Turnpike raJ Sandlake Rd (746') 

OH Crossing of Turnpike (K68 raJK5255 ) 

OH Crossing of Turnpike 2 (K1780 @ 

K6434991 and Kl775_@K5021) 

Florida Turnpike @ Sand lake Rd (485') 

OH Crossing of Turnpike (K 1 025 @ 

K 1025 & K 1028 raJ KJ28) 

Florida Turnpike raJ Orange Blossom Trail 

Ranch Hand Dr 

Carrabelle Beach 

Willinston Reconductor 

Sub Category 

Submersible UG 

OH to UG Conversion 

Submersible UG 

Small Wire Upgrade 

Small Wire Upgrade 

Small Wire U ~grade 

Small Wire Upgrade 

Small Wire Upgrade 

Small Wire Upgrade 

Small Wire Upgrade 

Small Wire Upgrade 

Back lot to Front lot conversion 

Small Wire Upgrade 

Back lot to Front lot conversion 

OH to UG Conversion 

OH to UG Conversion 

OH to UG Conversion 

OH to UG Conversion 

OH to UG Conversion 

OH to UG Conversion 

OH to UG Conversion 

Small Wire Upgrade 

Extreme Wind 

Small Wire Upgrade 

Lake Wales 

Seven Springs 

Cabbage Island 

Banana St 

Extreme Wind 

Small Wire Upgrade 

Monticello Monticello N69 Reconductor Small Wire Upgrade 

Jamestown 

Inverness 

Feeder Tie loop Lockwood Blvd 

Florida Highlands 

Feeder T ie 

Extreme Wind 
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SE Orlando 

Lake Wales 

Inverness 

Holden Ave - Orange Blossom Trail 

H ibi sclls feeder Tie 

Homosassa-Ri verhaven 

Small Wire Upgrade 

Small Wire Upgrade 

Submersible UG 

Longwood Reconductor, O'Brien/Spring Lake Rd Feeder Tie 

Lake Wales 

Lake Wales 

Clermont 

Jamestown 

Jamestown 

SE Orlando 

Deland 

Jamestown 

Jamestown 

St Petersburg 

Monticello 

Walnut St Feeder Tie 

Lake Marion Feeder Tie 

Turnpike Crossing @ Blackstill Lake Rd 

Bithlo 

Black Hammock 

Rio Pinar / Old Cheney 

Veterans Pkwy 

Econ Trail 

Bedford Rd 

Jungle Prada 

Crawfordville Reconductor 

Feeder Tie 

Feeder Tie 

OH to UG Conversion 

Feeder Tie 

Feeder Tie 

Feeder Tie 

Feeder Tie 

Feeder Tie 

Feeder Tie 

Small Wire Upgrade 

Small Wire Upgrade 

Extreme Wind Upgrade 

Feeder Tie 

Extreme Wind Upgrade 

~treme Wind Upgrade 

1-------

Monticello 

Highlands 

Walsingham __ 

Walsingham 

Cape San Bias 

Sebring Airport 

Feeder X 132 

Feeder X142 
- - -­ - --­-

The list below is a sampling of the proposed 2010 - 2012 Storm Hardening projects 

Op Center Project Name Sub Category 
-

South East Orlando Millinockett Feeder Tie 

Lake Wales Lake Marion Feeder Tie 

South East Orlando Simmons Road Extreme Wind Upgrade 

Apopka Marden Road Small Wire Upgrade 

Jamestown Willow Run OH to UG Conversion 

Zephyrhills Eiland Blvd . Feeder Tie 

Buena Vista Celebration Blvd. Feeder Tie 

Seven Springs Sun coast Parkway Feeder Tie 
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Monticello 

Monticello 

Monticello 

St Petersburg 

St Petersburg 

St Petersburg 

St Petersburg 

St Petersburg 

Ocala 

St Petersburg 

Inverness 

St Petersburg 

Apopka 

St Petersburg 

Ocala 

Monticello 

St Petersburg 

St Petersburg 

St Petersburg 

N67 Feeder Relocation From Abrams to 

SR 59 On US 90 

N67 Old Lloyd Road Single Phase to 

Three Phase 

SR 65 Line Relocation 

22nd St. S Reconductor 

Connecticut Ave. Reconductor (NE area 

improvement) 

22nd Ave. S Reconductor 

Shore Acres Bridge Reconductor (NE 

area improvement) 

21 st!22nd Alley Reconductor (NE area 

improvement) 

Feeder Tie Addition between A38 and 

A204 

Cordova Blvd. NE to Snell Isle NE 

Reconductor (NE area improvement) 

Feeder Tie Addition between A68 and 

A49 

62nd Street Reconductor (NE area 

improvement) 

Reconductor Wekiva Pines Blvd., 

Sorrento 

34th Ave NE/Monterey 

Blvd/AlmedolRivera Dr Reconductor ( 

NE area improvement) 

Martin A38 - CR 316 E of CR 200A 

Madison N2, N3 Feeder Tie 

15th Ave S Reconductor 

1st St. N Reconductor (NE area 

improvement) 

Denver St. NENenetian Blvd 

Back lot to Front lot conversion 

Small Wire Upgrade 

Back lot to Front Jot conversion 

Feeder Tie 

Feeder Tie 

Feeder Tie 

Feeder Tie 

Feeder Tie 

Feeder Tie 

Feeder Tie 

Feeder Tie 

Feeder Tie 

Back lot to Front lot conversion 

Feeder Tie 

Small Wire Upgrade 

Feeder Tie 

Feeder Tie 

Feeder Tie 

Feeder Tie 
-
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South East Orlando 

South East Orlando 

South East Orlando 

Lake Wales 

Clermont 

Clermont 

Clermont 

Longwood 

Longwood 

South Canoe Creek crossing 

Friairs crossing 

Southeast Canoe Creek crossing 

Mountain Lake subdivision Reconductor 

CR455 crossing 

Buck Hill crossing 

Old SR 50 crossinK 

14-Crossing at Oglesby Av. 

14-Crossing at Dartmouth Av. 
-- ­

OH to UG Conversion 

OH to UG Conversion 

OH to UG Conversion 

Small Wire Upgrade 

OH to UG Conversion 

OH to UG Conversion 

OIl to UG Conversion 

OH to UG Conversion 

OH to UG Conversion 
- ­ -

With regard to system hardening projects in general, PEF's approach is to consider the 

unique circumstances of each potential location considered for hardening by taking into account 

variables such as: 

• operating history and environment; 
• community impact and customer input; 
• exposure to storm surge and flooding; 
• equipment condition; 
• historical and forecast storm experience; and 
• potential impacts on third patties; 

This surgical approach leads to the best solution for each discrete segment of the delivery 

system. 

For example, Pasadena Feeder X220 was selected as a stonn hardening candidate for 

2009. X220 is a mainly an overhead feeder along Pasadena A venue running from the substation 

south to the Palms of Pasadena Hospital. Engineering was initiated, and pole foreman was used 

for pole size selection and pole spacing. It was calculated that a 100 foot spacing and pole 

classes HI, 0, I, and 2 would be required to meet the extreme wind loading criteria. Class H 

poles are nonnally transmission poles, and have a large ground or butt circumference. The 

general distribution guidelines for pole spacing are between 175 to 220 feet. 

The Town of Pasadena was contacted by our Public Affairs Department, given the project 

scope information, and was made aware of the positive impacts of the project. The city was 
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adamantly opposed to the storm hardening of X220 due to the larger class poles, closer pole 

spacing, and the perceived overall aesthetic impact. Due to the overwhelming negative reaction 

of the town, this project was cancelled. On the other hand, the San Blass Extreme wind project 

in Monticello was well received by the community. The project was discussed with the County 

Manager and the County Commissioner for the District. This project was also discussed with a 

local civic club where many of the members were residents in the project area. This project was 

completed in 2009. This is a real life example of why "one size does not fit all" when it comes 

to storm hardening. 

In areas like Gulf Boulevard and other coastal communities in Pinellas County, local 

governments have worked with PEF to identify areas where overhead facilities have been or will 

be placed underground, and this option will help to mitigate storm outages caused by vegetation 

and flying debris. PEF is also working in these areas to evaluate upgrading portions of those 

facilities to the surge-resistant design discussed above. Again, these hardening options may 

work well in these communities, but may not be ideal or desirable in others. 

Transmission: 

The Transmission Department is employing a system-based approach to changing out 

wood poles to either concrete or steel poles based upon the inspection cycle and condition of 

pole. These projects are identified during the transmission pole inspection cycles. Specific new, 

rebuilt or relocated projects that are planned over the next three years are listed below: 

Coastal T ransmission Area Proiect Tvne County Third Party Impact 

Oldsmar to Curlew ­ 115 kV Line Rebuild Rebuild Pinellas Likely 

Hudson to Heritage Pines Tap ­ 115 kV Line 

Rebuild 
Rebuild Pasco Possible 

Brooksville West to Brooksville - 115 kV Line 

Rebuild 
Rebuild Hernando Unlikely 

f ­ - - ­

HG-203 255585-1-52-01 Hillsborough SR39 

(Alexander St. N.) 
Governmental Polk Unlikely 

~-
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Coastal Transmission Area 

Northeast - 40th Street (NF) 230kY Line ­

Relocate Poles 

Project Type 

Governmental 

County 

Pinellas 

Third Party Impact 

Possible 

LSP 71-74 PID 921 32 1 Pinellas Trai19ih Way 

ECTW-236 to ECTW-254 403725-1-52-01 

Pinellas SR-595 

Governmental 

Governmental 

Pinellas 

Pinellas 

Likely 

Likely 

LSP 230kY relocation Pinellas County #865 Park 

StiStarkey Rd 

BWX-115kY-Sunshine Grove Road-Hernando 

County 

Governmental 

Governmental 

Pinellas 

Hernando 

Likely 

Likely 

LSP -12 922252 Pinellas County Starkey Rd Governmental Pine llas 
Likely 

ZNR 44,57,58 CIP 6360 Pasco Co Zephyrhills 

Bypass West Gap 
Governmental Pasco Possible 

TZ-69kY -Relocation-Keystone Road W idening-

Pinellas County 

NP-4 thru NP-7 FIN: 256931-2-52-0 I Gandy to 

4th St 

Governmental 

Governmental 

Pinellas 

Pinellas 

Likely 

Possible 

Southern Transmission Area Project Type County Third Party Impact 

Unlikely 
Gifford - New 230/69 kY Substation and Boggy 

Marsh to Gifford - 69 kY Line Rebuild 
Rebuild Orange 

Dundee to Intercession City 230 kY - Rebuild & 

Add 2nd Circuit 
Rebuild Polk Highly unlikely 

Boggy Marsh to Gifford - 69 kY Line Rebuild 
Rebuild Lake Likely 

Intercession City to Barnum City - 69 kY Line 

Rebuild 
Rebuild Osceola Likely 

Fern Park to Altamonte - 69 kY Line Rebuild 2.39 

miles 
Rebuild Seminole Likely 

Turner Plant to Barwick Tap ­ 115 kY Line 

Rebuild 4.14 miles 
Rebuild Yolusia Possible 
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Southern Transmission Area Proiect TVDe County Third Party ImDact 

Rio Pinar to Vista Tap - 69 kY Line Rebuild Rebuild Orange Possible 

Spring Lake to Keller Road - 69 kY Line Rebuild Rebuild Seminole Likely 

Deleon Springs, Deland West to Spring Garden 

Tap, 9.65 miles - T1 
Rebuild Yolusia Possible 

Holopaw - Poinsett; 230kY 18.17 mile rebuild Rebuild Osceola Highly unlikely 

Intercession City - Cane Island; Upgrade 230kY 

line to 3000A 
Rebuild Osceola No 

Turner - Orange City; 115kY Rebuild II miles Rebuild Yolusia Possible 

WCA 69kY Relocation for Chapman Rd From SR 

426 to SR 434 
Governmental Seminole Likely 

WCE 283 - 285 406146-1-52-01 Orange County 

SR50 & SR91 Relocation 
Governmental Orange Likely 

SCP Relocation-Bee Line Expansion of John 

Young Bridge 
Governmental Orange Possible 

EP-69kY-SR 414 (Maitland Blvd. Extension ­

OOCEA 
-­

Governmental Orange Possible 

WCE-29IA & B 406146-1-52-01 Phase II 

Remington & SR50 
Governmental Orange Likely 

WEWC / WF 41 7545-1-52-01, Seminole, SR 417 

Bridge Modification @ SR426 
Govemmental Seminole Possible 

WCE-69kY Relocate FOOT SR 50 

SR429 

Avalon Rd to 
Governmental Orange Likely 

WR and RW 69kY Relocation for Econ Trail Governmental Orange Likely 

CLA 69kY relocation SR 436 at Red Bug Lake RD 

419369-1-52-01 
Governmental Orange Likely 

WO 69kY Relocation for 1-4 Widening 
Governmental Orange Possible 

SLE 69kY relocation for Kennedy Blvd widening 

(Orange County) 
Governmental Orange Likely 

SLM 69kY relocations for Kennedy Blvd widening 

(Orange County) 
Governmental Orange Likely 

WO 69kY relocation for Kennedy Blvd widening Governmental Orange Likel~ 
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Southern Transmission Area 

lOrange County) 

FTO-141 415030-1-38-0 I Seminole County 

SR 426 1CR 419 widening 

Proiect Type 

Governmental 

County 

Seminole 

Third Party Impact 

Likely 

ASW-17,18,19 242592-2-52-01 Seminole County 

SR400 1 [-4 

CET-54 Lake County Hartwood Marsh Rd Phase II 

SLE-21 to SLE-27 240231-3-52-0 I Seminole 

SR434 Sound Wall 

PS, SB, and SES County Rd 437 & Wolf Branch 

Rd Lake County # 08052 

ICLB-92 To 103 & LF-3, LF-6 To 32 Osceola Old 

Lake Wilson 

N LA-23 to NLA-29 69kV 412994-3-52-0 I CSXT 

Comm Rai I Longwood 

TMS 69kV Relocation Taft-Vineland Rd from 

SOBT to Orange Ave 

BMF 69kV SR 530 Orange County FOOT FlN# 

239304-1 

DLM-Il Relocation for County Project #:64051 

Lake Mabel Loop Widening 

CLC 137-139,149,153,157,159238429-7-52-01 

Lake State Rd 50 

CEB 238423-1-52-0 I Lake State Rd 25 , Lake 

Louisa to State 50 

ASL-58 FPID#242592-3-32-01 Seminole State Rd 

400 (1-4) 

Governmental 

Governmental 

Governmental 

Governmental 

Governmental 

Governmental 

Governmental 

Governmental 

Governmental 

Governmental 

Governmental 

Governmental 

Seminole 

Orange 

Orange 

Lake 

Osceola 

Seminole 

Orange 

Orange 

Polk 

Lake 

Lake 

Seminole 
- -

Unlikely 

Likely 

Likely 

Possible 

Likely 

Possible 

Likely 

Possible 

Possible 

Likely 

Likely 

Unlikely 

Northern Transmission Area Proiect Tvoe County Third Party Imoact 

HB-98 69 kV Croft Avenue Citrus County Governmental Citrus Possible 

St. George Island Tap - Rebuild Radial 69kV Line Rebuild Franklin Highly unlikely 
-

Holder - Second 230/69 kV Transfonner & 69 kV Rebuild Citrus Unlikely 
-
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Northern Transmission Area 

Line; Rebuild Dunnellon Tap to Holder 

Proiect TVDc County Third Party Imoact 

Williston to Cara Tap - 69 kY Line Rebuild, 8.84 

miles 
Rebuild Levy Unlikely 

Bell Tap to Bell (CFEC) - Rebuild 69kY Line Rebuild Gilchrist Unlikel~ 

High Springs to Hull Road 69 kY Line Rebuilds 

(Palt 2) - High Springs to Alachua Co-op Tap, 

5.09 miles T2 

Rebuild Alachua Possible 

Fort White to Luraville - 69k Y Line Rebuild (Ft. 

White to O'Brien) 10. 12 miles, FP-J. TI 
Rebuild Columbia Unlikel y 

River Junction to Woodruff - 115 kY Line 

Rebuild, 1.84 miles, T I 
Rebuild Gadsden Poss ible 

Woodruff to [nterconnect - 115 kY Line Rebuild , 

1.41 miles, T4 
Rebuild Gadsden Unlikely 

Port St. Joe to Apalachicola - 69 kY Line Rebuild 

(Double Circuit), 20 miles 
Rebuild Gulf Possible 

High Springs to Hull Road 69 kY Line Rebuilds 

(PaJ t I) - Hull Road to GE Alachua, 16.5 miles TI 
Rebuild Alachua Possible 

Perry to Luraville - 69kY Line Overload (Smith 

Tap to Luraville) 5.69 miles, FP-3, T2 
Rebuild Taylor Unlikely 

River Junction to Atwater - lIS kY Line Rebuild, 

7. 14 miles, T2 
Rebuild Gadsden Unlikely 

Rebuild IS line 2.62 miles from Chiefland # I tap 

to 450- 1 
Rebuild Levy Unlikely I 

Martin West to Cara Tap - 69kY Line Rebuild 

(Reddick to Proctor Tap) 3.73 miles, T3 
Rebuild Marion Unlikely 

High Springs to Hull Road 69 kY Line Rebuilds 

(Part 3) - Alachua to GE Alachua, 4.37 miles T3 

Rebuild Alachua Possible 

Quincy to Ha vana - 115 kY Line Rebuild, 9.067 

miles, TI 
Rebuild Gadsden Unlikely 

Apalachicola to Eastpoint - 69 kY Line Rebuild 

(Double Circuit Capability) 
Rebuild Franklin Unlikely 
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Northern Transmission Area 

High Springs to Hull Road 69 kV Line Rebuilds 

(PaI14) - Alachua Co-op Tap to Alachua, 2.31 

miles T4 

Havana to Bradfordville West ­ 115 kV Line 

Rebuild, 10.53 miles, T2 

Rebuild Jasper-Burnham-West Lake Tap I 15kV 

Rebuild; 14.69 miles (ADAGE Bio Mass) 

PP-119, 120, & 121 SR429 - Vick Rd. Ext. (429­

2008) 69kv 

LC # 238395-4-52-0 I Lake SR500 Dr. MLK to 

Lake Ella Rd. 

LC # 238395-5-52-0 J Lake SR500 Lake Ella to 

Avenda Central 

CSB 121-161 Citrus CR486 Service Rd to NOl1h 

Ottawa Ave. T2008-07 

CLT & CC Citrus 405270-3-52-0 I State Rd 589 

Suncoast Parkway 11 - Section I 

CRCF,CCF,IT,CLT,CC Citrus 405270-5-52-0 I 

Suncoast Parkw'!y II-Section 3 

CSB-93 405270-4-52-0 I Citrus Suncoast Pkwy IT 

N.Card-CR486 

City of Leesburg Beautification CFLE-90 to 

CFLE-11 3-2 

CFLE-95-98 238394-2-52-0 I Lake SR500 

Perkins to Griffin 

OLR-69kV-CR. 470 widening Lake Co. 

WCE-310 Relocated State Rd 50 FfN 238429-4­

52-0 I Orange 

WA 69 kV Relocation- SR 15/600 Interchange @ 

SR436- #404418-1 
--'­

Project Type 

Rebuild 

Rebuild 

Rebuild 

Governmental 

Governmental 

Governmental 

Governmental 

Governmental 

Governmental 

Governmental 

Governmental 

Governmental 

Governmental 

Governmental 

Governmental 

County Third Party Impact 

Alachua Possible 

Gadsden Unlikely 

Hamilton Unlikely 

Orange Likely 

Marion Likely 

Marion Likely 

Citrus Likely 
I 

I 
I 

CilTus Highly unlikely I 

Sumter Highly unlikely I 
Citrus Possible 

I 

Lake Likely 

Lake Likely 

Lake Possible 

Orange Likely 

Seminole Likely 
-
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County Third Party Impact 

BCF 69kY CR-468 Four lane curb and Gutter 

Northern Transmission Area Proiect Tvpe 

Governmental Sumter Possible 
expansion 

JH-City of Tallahassee Jackson Bluff Hydro 
Governmental Liberty Unlikely 

Spillway FERC2891 

LE - Transfer LE to Double Circuit on CFS 
PossibleGovernmental Lake 

Structures 

DR-90 to DR-98 238720-1-52-0 I Marion SR40­
Marion LikelyGovernmental 

SR45IUS4 I to CR328 

OCF-31 t042238677-1-52-01 MarionSR35 
PossibleMarionGovernmental 

(Baseline Rd) 


WHX 425588-1-52-01 Jefferson SR20 (US-27) @ 

PossibleGovernmental Jefferson 

Gamble Inter 

DR-36 to DR-94 238648-1 Marion SR45 MarionGovernmental Likel~ 

WO 33-9 relocation for FOOT # 239496-2 Forest 
Governmental Orange Likely 

City Rd. -

CFS-230kY-CR44A and Estes Road-Lake County 
Governmental Lake Possible 

Public Works 

LE-217 Project 08007 Lake CR44 Deceleration 
LikelyGovernmental Lake 

Lane & Shoulder Imp. 


10-564 Marion County SE 31 sl Street 
 Likely 

CS FPlD #220495-2-52-01, Wakulla County, SR 

Governmental Marion 

Governmental Wakulla Possible 
369 

AND 69kY FPlD# 411256-3-52-01, Marion 
LikelyGovernmental Wakulla 

County, SR 35 
~-.-. 

AND-98-26 411257-3-52-01 Sumter SR35 ITom 
LikelyGovernmental Sumter 

CR 232 to NE 110lh 

-

25-6.0342(4)(c): The extent to which the electric infrastructure improvements involve joint use 

facilities on which third-party attachments exist. 
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In the description of specific hardening projects above, PEF has provided information as 

to whether the projects involve joint use facilities on which third-party attacrunents exist. Also, 

on September 3, 2008, and again on September 3, 2009, PEF met with all joint use attachers that 

have provided PEF contact information pursuant to Rule 25-6.0342(6). In those meetings, PEF 

provided those attachers with information on where specific hardening projects are taking place. 

PEF provided detailed written project descriptions and locations those third-party attachers on 

September 3, 2008, and again on September 3, 2009 and has subsequently interacted with any 

affected joint attacher in an effort to identify any cost or impact to those attachers. 

25-6.0342(4)(d): 	 An estimate of the costs and benefits to the utility of making the electric 

infrastructure improvements, including the effect on reducing storm 

restoration costs and customer outages. 

With respect to system-wide storm and extreme weather applications identified in 

Attachment B, PEF has provided any available cost/benefit information within the documents in 

Attachment B. Additionally, please see the following chart for money that PEF has spent 

during 2008 and 2009 on storm hardening and maintenance: 

Progress Energy Florida Storm 
Hardening and Maintenance Costs 

-

Description 2008 2009 
I 

Vegetation Management (Distribution & Transmission) $18,530,738 $27,515,055 

Joint Use Pole Inspection Audit $484 ,000 $527,744 

Transmission Pole Inspections $2,421,856 $2,171 ,157 

Other Transmission Inspections and Maintenance $16,182,029 $13,910,179 

Transmission Hardening Projects $111,722,405 $99,822,011 

Distribution Pole Inspections $1,716,293 $2,913,211 

Distribution Hardening Projects $16,631,322 $19,052,230 

Total $167,688,643 $165,911,587 
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25-6.0342(4)(e): 	 An estimate ofthe costs and benefits, obtained pursuant to Rule 25-6.0342(6), 

to third-party aftachers affected by the electric infrastructure improvements, 

including the effect on reducing storm restoration costs and customer outages 

realized by the third-party allachers. 

With respect to system-wide storm and extreme weather applications identified in 

Attachments A and B, PEF believes that any entity jointly attached to PEF's equipment would 

enjoy any benefit that PEF would enjoy from that same application, and PEF has provided any 

available cost/benefit information within the documents in those attachments . 

25-6.0342(5): 	 Each utility shall maintain written safety, reliability, pole loading capacity, 

and engineering standards and procedures for attachments by others. 

Please see Attachment A and Attachment C. 

25-6.0342(5): 	 The attachment standards and procedures shall meet or exceed the NESC so 

as to assure that third-party facilities do not impair electric safety, adequacy, 

or pole reliability; do not exceed pole loading capacity; and are constructed, 

installed, maintained, and operated in accordance with generally accepted 

engineering practices for the utility's service territory. 

All third-party joint use attachments on Progress Energy Florida's distribution and 

transmission poles are engineered and designed to meet or exceed current NESC clearance and 

wind loading standards. New attachment requests are field inspected before and after 

attachments to assure company construction standards are being met. All entities proposing to 

attach joint use attachments to Progress Energy Florida' s distribution and transmission poles are 

given a copy of the company-prepared "Joint Use Attachment Guidelines." Attached hereto as 

Attachment C. These guidelines are a comprehensive collection of information spelling out the 

company's joint use process, construction standards, timelines, financial responsibilities, and key 

company contacts responsible for the completing permit requests. All newly proposed joint use 

attachments are field checked and designed using generally accepted engineering practices to 

assure the new attachments do not overload the pole or impact safety or reliability of the electric 
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or other attachments. Additionally, annual and full-system audits are performed as detailed in 

PEF's annual March 1 comprehensive reliability report. For details on this activity, please see 

Attachment B. 

25-6.0342(6): 	 Each utility shall seek input from and attempt in goodfaifh to accommodate 

concerns raised by other entities with existing agreements to share the use of 

its electric facilities. 

On September 3, 2008, and again on September 3, 2009, PEF met with all joint use 

attachers that have provided PEF contact information pursuant to Rule 25-6.0342(6). In those 

meetings, PEF provided those attachers comprehensive and detailed information on PEF's storm 

hardening plan. PEF provided written project descriptions and locations those third-party 

attachers on September 3rd of 2008 and 2009 and has subsequently interacted with any affected 

joint attacher in an effort to identify any costs, impacts to those attachers, or concerns. PEF has 

also answered any questions and addressed any concerns expressed verbally by joint attachers, 

and PEF has taken all input received into consideration in the development and finalization of its 

storm hardening plan. 
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MECHANICAL LOADING REQUIREMENTS 

THE MECHANICAL LOADINGS ON POLES, INSULATORS, GUY WIRES, BRACKETS, CROSS ARMS, ETC. ARE 
DYNAMIC AND VARY AS A FUNCTION OF WEATHER AND ELECTRICAL LOAD . THE NATIONAL ELECTRICAL 
SAFETY CODE SPECIFIES THREE WEATHER LOADINGS THAT MUST BE CONSIDERED WHEN DESIGNING 
OVERHEAD DISTRIBUTION LINES. 

COMBINED ICE AND WIND DISTRICT LOADING 
STRUCTURES AND SUPPORTS MUST BE ABLE TO SUPPORT THE LOADS CREATED BY THE COMBINATION 
OF ICE AND WIND EXPECTED FOR THE DISTRICT WHERE THE LINE WILL BE LOCATED. THE CAROLINA 
REGIONS LIE IN THE MEDIUM LOADING DISTRICT AS DEFINED BY THE NESC . THE FLORIDA REGIONS 
LIE IN THE LIGHT LOADING DISTRICT AS DEFINED BY THE NESC . THE DISTRIBUTION SPECIFICATIONS 
ARE CREATED TO SUPPORT DESIGNS THAT WILL MEET THE LOADING REQUIREMENT OF THE COMBINED 
ICE AND WIND DISTRICT LOADING RULE. 

EXTREME WIND LOADING 
IF A STRUCTURE OR ANY SUPPORTED FACILITY IS GREATER THAN 60 FT ABOVE GROUND, THEN THE 
STRUCTURE AND SUPPORTS MUST BE DESIGNED TO MEET THE REQUIREMENTS OF EXTREME WIND 
LOADING. THIS IS IN ADDITION TO THE REQUIREMENTS OF COMBINED ICE AND WIND DISTRICT 
LOADING. THE EXTREME WIND MAPS ON PEF Dwe. 0 100-03 AND PEC owe . 01.00-04 SHOW THE 
WIND SPEED TO BE USED FOR THIS DETERMINATION. THE POLE FOREMAN PROGRAM IS THE COMPANY 
STANDARD FOR STRUCTURE DESIGN TO ENSURE COMPLIANCE WITH THIS RULE. ASSET ENGINEERING 
AND/OR STANDARDS SHOULD BE CONSULTED TO DETERMINE COMPLIANCE UTILIZING THE POLE 
FOREMAN PROGRAM . 

NOTE: IN FLORIDA, THE PSC HAS DETERMINED THAT THE EXTREME WIND LOADING REQUIREMENTS 
WILL APPLY TO ALL STRUCTURES ON SOME CIRCUITS, REGARDLESS OF HEIGHT. ASSET MANAGEMENT 
SHALL IDENTIFY THESE LOCATIONS. POLE FOREMAN SHALL BE USED ON FACILITIES CONSTRUCTED 
ON THESE CIRCUITS TO ENSURE COMPLIANCE. 

EXTREME ICE AND CONCURRENT WIND LOADING 
IF A STRUCTURE OR ANY SUPPORTED FACILITY IS GREATER THAN 60 FT ABOVE GROUND, THEN THE 
STRUCTURE AND SUPPORTS MUST BE DESIGNED TO MEET THE REQUIREMENTS OF EXTREME ICE AND 
CONCURRENT WIND LOADING . THIS IS IN ADDITION TO THE REQUIREMENTS OF COMBINED ICE AND 
WIND DISTRICT LOADING. THE EXTREME ICE AND CONCURRENT WIND MAPS ON PEC owe. 01.00-05 
SHOW THE WIND SPEED AND ICE TO BE USED FOR THIS DETERMINATION. THE POLE FOREMAN 
PROGRAM IS THE COMPANY STANDARD FOR STRUCTURE DESIGN TO ENSURE COMPLIANCE WITH THIS 
RULE. WHEN CONDITIONS REQUIRE CONSIDERATION OF EXTREME ICE AND CONCURRENT WIND LOADING, 
COMPLIANCE OF ALL STRUCTURES SHALL BE DETERMINED UTILIZING THE POLE FOREMAN PROGRAM. 
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1. THIS MAP SHOWS THE VALUES OF NOMINAL DESIGN 3-SECOND GUST WIND SPEEDS IN MILES PER 
HOUR AT 33 FT ABOVE GROUND. THESE ARE THE VALUES TO BE USED TO DETERMINE COMPLIANCE 
WITH THE EXTREME WIND LOADING REQUIREMENTS OF THE NESC RULE 250C. SEE DWG. 01.00-02 
TO DETERMINE IF A PARTICULAR LINE MUST BE DESIGNED TO MEET EXTREME WIND LOADING. THESE 
VALUES ARE TO BE USED IN THE POLEFOREMAN PROGRAM AS DEFINED BY DWG. 0100-06. WHEN 
BETWEEN CONTOUR LINES, UTILIZE THE HIGHER VALUE. (EXAMPLE: IF THE LOCATION LIES BETWEEN 
THE 110 AND 120 CONTOUR LINES, UTILIZE 120 MPH IN THE POLEFOREMAN PROGRAM) 
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POLE FOREMAN 

POLEFOREMAN IS A COMPUTER PROGRAM WRITIEN BY POWER LINE TECHNOLOGY INC. ITS 
FUNCTION IS CLASSING POLES, CALCULATING GUY WIRE TENSIONS AND PERFORMING JOINT 
USE ANALYSIS TO HELP ASSURE COMPLIANCE WITH A COMPANY'S STANDARDS AND THE 
NATIONAL ELECTRICAL SAFETY CODE (NESC). PROGRESS ENERGY HAS ADOPTED THIS 
PROGRAM AS ITS STANDARD TOOL FOR THIS PURPOSE. THE STANDARDS DEPARTMENT HAS 
CREATED AND MAINTAINS TEMPLATES FOR USE IN THE PROGRAM. A TEMPLATE REPRESENTS 
A BASIC SPECIFICATION WITH THE RELATIVE CONDUCTOR AND GUY LOCATIONS PRESET. THE 
USER MUST PROVIDE SPAN LENGTHS, GUY LEADS, EQUIPMENT CHARACTERISTICS, AND ANY 
ADDITIONAL CONDUCTORS OR ATIACHMENTS . THE PROGRAM UTILIZES THIS INFORMATION AND 
ACCURATELY CALCULATES THE MECHANICAL LOADING ON THE POLE AND GUYS BASED ON THE 
LOADING REQUIREMENTS OF SECTION 25 OF THE NESC. IT THEN COMPARES THE LOADS TO 
THE ANSI STANDARD CAPABILITIES OF THE POLES AND GUYS TO ASSURE COMPLIANCE WITH 
THE STRENGTH REQUIREMENTS OF SECTION 26 OF THE NESC. 

DWG . 01.00-07 IS AN EXAMPLE OF THE OUTPUT FROM POLEFOREMAN. THE INFORMATION 
CAN BE USED TO VALIDATE COMPLIANCE WITH THE NESC AND ALSO THE FLORIDA PUBLIC 
SERVICE COMMISSION. 

3 

POLEFOREMAN 
~Progress Energy 

FLAI o1.8oG~06 

2 

o 2/ 10/0!iI CECCONI GUINN HOYf 



PoleForeman 
Monday, October 09, 2006 

SPANS 
Span: 1 Span Length (ft): 200 Direction: 90' 

Circuit: 1 
Primary Ruling S[!on {ft) Offset {in} Attach A {in) Attach B {in} Tension {Ibs} Sag {in} 

795 MC ~37~ 250 9 6 6 6443 20 
795 MC 37 250 9 42 42 6443 20 
795 MC 37 250 9 78 78 6443 20 

Neutral Ruling S[!an {ft} Offset (in} Attach A {in} Attach B {in} Tension {Ibs} Sag {in} 
1/0 AAAC (7) RT 250 1 138 138 1682 25 

Span: 2 Span Length (ft) : 200 Direction: 270' 
Circuit: 1 
Primary RulingS[!an {ft} Offset (in) Attach A {in} Attach B {in} Tension {Ibs} Sag (in) 

795 MC ~37~ 250 9 6 6 6443 20 
795 MC 37 250 9 42 42 6443 20 
795 MC 37 250 9 78 78 6443 20 

Neutral Ruling S[!an (ft} Offset {in} Attoch A (in} Attach B {in} Tension {Ibs} Sag {in} 
1/0 AAAC (7) RT 250 1 138 138 1682 25 

INSULATORS 
Insulator Attach Loading Angle 
15KV Horz Post -6-"­ 40% r5OC! O' 
15KV Horz Post 42" 40% 250C O' 
15KV Horz Post 78" 40% 250C O' 
Spool 138" 19% 250C O' 

PoleForeman 
Monday, October 09 , 2006 

ANALYSIS DATA 
Pole: 45/1 Loading District: Light Construction Grade: Grade C (Elsewhere) 
Horizontal Loading: 83% ?50C~ Rule 250B Loading: Wind ~PSf~: 9 Ice (in): 0 
Vertical Loading: 18% 250C Rule 250C Loading: Wind mp) : 130 MPH 

POLES 
Pole Length Ut) De[!th {ft} Elevation {ft) 

0 45 6.5 0 
1 45 6.5 -5 
2 45 6.5 -5 
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GROUNDING ELECTRODES FOR DISTRIBUTION LINES 

THE OVERHEAD DISTRIBUTION LINE DESIGN STANDARD IN THE CAROLINAS AND FLORIDA IS 
CONSIDERED TO BE A MULTI-GROUNDED SYSTEM PER THE NESC. THE NESC REQUIRES THE 
NEUTRAL OF A MULTI-GROUNDED SYSTEM TO BE CONNECTED TO A MAN MADE ELECTRODE 
(GROUND ROD) AT EACH TRANSFORMER AND AT A SUFFICIENT NUMBER OF ADDITIONAL ELECTRODES 
TO TOTAL NOT LESS THAN 4 GROUNDS IN EACH MILE OF THE ENTIRE LINE, NOT INCLUDING 
GROUNDS AS INDIVIDUAL SERVICES (CUSTOMER'S GROUND ROD) . 

THE INTENT OF THIS NESC RULE IS TO ENSURE THE GROUNDING ELECTRODES ARE DISTRIBUTED 
AT APPROXIMATELY 1/4 MILE INTERVALS OR SMALLER, ALTHOUGH SOME INTERVALS MAY EXCEED 
1/4 MILE. IN ANY MILE INTERVAL OF A GIVEN LINE, A MINIMUM OF 4 GROUNDS SHOULD BE 
FOUND EVENLY DISTRIBUTED THROUGHOUT THE MILE INTERVAL. 

IN URBAN AND OTHER CONGESTED AREAS WHERE THERE ARE MANY TRANSFORMERS INSTALLED, 
THE 4 GROUNDS PER MILE REQUIREMENT IS MORE THAN SUFFICIENTLY MET. HOWEVER, IN RURAL 
AREAS, ESPECIALLY SINGLE-PHASE LINES WHERE VERY FEW IF ANY TRANSFORMERS, ARRESTER 
STATIONS OR CAPACITOR BANKS ARE INSTALLED, ADDITIONAL ELECTRODES AT 1/4 MILE INTERVALS 
MAY NEED TO BE INSTALLED TO MEET THE MINIMUM OF 4 PER MILE. 

1- 1 MILE SEGMENT I 
0 0 0 o 0 

o GROUND ROD LOCATION 

1- 1 MILE SEGMENT - I 

o 0 0 O~--------~O~o 0 

1 MILE SEGMENT ~ 

ILLUSTRATION OF 4 GROUND RODS IN EACH RANDOMLY SELECTED MILE OF LINE 
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EQUIPMENT GROUNDING/BONDING 

WHERE EQUIPMENT GROUNDING IS REQUIRED, ALL EQUIPMENT TANKS, HANGERS, AND OTHER 
HARDWARE MUST BE SOLIDLY BONDED TOGETHER AND THEN CONNECTED TO THE SYSTEM NEUTRAL. 

• EQUIPMENT 	 PROTECTED BY A FUSE (i.e. OH TRANSFORMERS, OH CAPACITOR BANKS) WILL REQUIRE 
A #6 SO BC GROUND WIRE, CONNECTED TO THE SYSTEM NEUTRAL. THE GROUND WIRE DOWN THE 
POLE IS ALSO #6 SD BC, CONNECTED TO THE SYSTEM NEUTRAL AND THE GROUND RODS. 

·ALL 	PAD-MOUNTED TRANSFORMERS AND UNDERGROUND PRIMARY ENCLOSURES, SINGLE AND 

THREE-PHASE, REQUIRE A #4 SO BC LOOPED GROUND TO MATCH THE NEUTRAL OF #1/0 UG 

PRIMARY CABLE. 


• EQUIPMENT 	 THAT WILL BE SUBJECT TO OPERATING ON THE SUBSTATION BREAKER (i.e. REGULATORS, 
PAD-MOUNTED SWITCHGEAR, PAD-MOUNTED CAPACITORS, PRIMARY METERING ENCLOSURES, RECLOSERS, 
ETC.) WILL REQUIRE #2 SO BC GROUND. (THE GROUND WIRE DOWN THE POLE TO THE GROUND 
RODS IS #6 SO BC.) 

• BULK 	 FEEDER (TERMINAL) POLES REQUIRE THE GROUND BRAID STRAPS (PROVIDED IN THE TERMINATOR 
KIT) BE RUN TO THE SYSTEM NEUTRAL AND CONNECTED. (THE GROUND WIRE DOWN THE POLE TO THE 
GROUND RODS IS #6 SD BC.) 

WHERE EQUIPMENT OR MATERIAL IS NOT GROUNDED, IT MUST BE SEPARATED FROM OTHER GROUNDED 

EQUIPMENT BY A MINIMUM OF 4". SPECIAL INSTRUCTIONS MAY BE GIVEN THAT REQUIRE ADDITIONAL 

SEPARATION. THIS WILL MINIMIZE RADIO AND TV INTERFERENCE. 


CONCRETE POLES OR POLES SET IN CONCRETE 

A DRIVEN GROUND CONNECTED TO THE SYSTEM NEUTRAL IS REQUIRED ON ALL CONCRETE POLES 

CARRYING PRIMARY CONDUCTORS. ALSO, ALL PRIMARY HARDWARE ON CONCRETE POLES SHALL BE 

BONDED TO THE SYSTEM NEUTRAL WITH #6 SO BC. SEE DWG. 0202-07. 


OTHER DISTRIBUTION POLES 

• METAL POLES WITHOUT PRIMARY AND EMBEDDED DIRECTLY IN EARTH DO NOT NEED A GROUND 
BUT MUST BE BONDED TO THE NEUTRAL AT THE POLE. 


·WOOD POLES SUPPORTING ONLY SECONDARY DO NOT REQUIRE A GROUND. 

• UNDERGROUND-FED STREET AND AREA LIGHT POLES THAT HAVE A METAL U-GUARD OR CONDUIT 

MUST HAVE THE METAL U-GUARD BONDED TO THE NEUTRAL AT THE POLE. 
~ 

GUYS - SEE SECTION 02 

USE OF TRANSMISSION STATIC LINE GROUNDS 

WHEN A DISTRIBUTION GROUND IS REQUIRED ON AN EXISTING WOOD, STEEL OR CONCRETE TRANSMISSION 
UNDERBUILD POLE, THE EXISTING TRANSMISSION STATIC LINE GROUNDING CONDUCTOR AND GROUND 
ROD SHOULD BE USED WHERE ONE EXISTS, EXCEPT AS NOTED BELOW. IN GENERAL, A SEPARATE 
DISTRIBUTION GROUNDING CONDUCTOR TO THE GROUND IS NEITHER REQUIRED NOR DESIRABLE ON 
A TRANSMISSION LINE STRUCTURE DUE TO EXPENSE AND CREATING POTENTIAL RADIO INTERFERENCE. 

FOR LIGHT DUTY, DIRECT-EMBEDDED STEEL POLES, A DISTRIBUTION GROUND CAN BE ATIACHED DIRECTLY 
TO A GROUND CLAMP INSTALLED BY FIELD DRILLING THE POLE. 

FIELD DRILLING OF SPECIAL DESIGN STEEL POLES ON CONCRETE FOUNDATION IS NOT PERMITIED. 

THEREFORE, IF DISTRIBUTION IS UNDERBUILT AND NEEDS A GROUND, AN INTERMEDIATE DISTRIBUTION 

POLE MUST BE SET FOR THE EQUIPMENT AND GROUND. NEW SPECIAL DESIGNED STEEL TRANSMISSION 

STRUCTURES CAN BE FACTORY-EQUIPPED WITH A GROUNDING NUT OR PAD FOR DISTRIBUTION 

GROUNDING ATIACHMENTS IF DISTRIBUTION UNDERBUILD IS PLANNED AND SPECIFIED PRIOR TO THE 

POLE FABRICATION. 


PEF CONDITIONS 

DISTRIBUTION NEUTRALS ARE NOT TO BE BONDED TO STATIC LINE GROUNDS ON STEEL TRANSMISSION 

POLES EMBEDDED IN EARTH. NEUTRALS MAY BE BONDED IF THE STEEL POLES ARE EMBEDDED 

IN CONCRETE. ­

IN ST. PETERSBURG AND CLEARWATER, THERE ARE THREE EXCEPTIONS THAT REQUIRE ALL 

DISTRIBUTION GROUNDS TO BE ON SEPARATE INTERMEDIATE DISTRIBUTION POLES BECAUSE OF 

CATHODIC PROBLEMS. 


1. NORTHEAST - 40TH STREET 230 KV LINE 
2. ANCLOTE - LARGO 230 KV LINE - SECTION ANL 129 TO ANL 147 AND POLES ANL99, 105 AND 111. 
3. DISSTON TO KENNETH CITY SUBSTATION - KD-35 TO KD-57 . 
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GROUNDS 

STANDARDS PROCEDURES BULLETIN 

THIS BULLETIN DESCRIBES THE PROCEDURE FOR USING GROUND ROD ELECTRODES ON OVERHEAD AND 
UNDERGROUND DISTRIBUTION LINES ON THE SYSTEM. THE GROUND RESISTANCE AT A POLE IS TO BE LOW 
ENOUGH TO MINIMIZE HAZARDS TO PERSONNEL AND TO PERMIT PROMPT OPERATION OF CIRCUIT 
PROTECTIVE DEVICES . ON A MULTI-GROUNDED SYSTEM, THE RESISTANCE OF THE SYSTEM NEUTRAL IS 
AFFECTED BY THE RESISTANCE OF THE POLE GROUNDS AND ALSO BY THE NUMBER OF GROUNDS 
INSTALLED ALONG THE LINE. ON A GROUNDED-WYE SYSTEM, MULTIPLE GROUNDS AT DIFFERENT 
LOCATIONS ALONG THE DISTR IBUTION SYSTEM ARE MORE IMPORTANT THAN THE RESISTANCE OF ONE 
PARTICULAR GROUND ROD INSTALLATION . THUS IT IS IMPORTANT TO CONSIDER THE OVERALL GROUNDING 
SYSTEM WHEN EVALUATING THE RESISTANCE LEVEL OF A SINGLE GROUND ELECTRODE. 

GROUND RESISTANCE CAN VARY CONSIDERABLY WITH SOIL AND WEATHER CONDITIONS . THE AMOUNT OF 
MOISTURE IN THE SOIL WILL AFFECT A RESISTANCE LEVEL AS WILL THE TEMPERATURE OR THE CHEMICAL 
CONTENT OF THE SOIL. THE USE OF DEEP DRIVEN ROD ELECTRODES WILL MINIMIZE THE VARIATIONS 
IN RESISTANCE DUE TO WEATHER CONDITIONS AND IN SOME AREAS WILL INCREASE THE PROBABILITY OF 
PENETRATING A LOW RE SISTANCE SOIL LAYER. 

WHERE DISTRIBUTION EQ UIPMENT IS INSTALLED (i .e. TRANSFORMERS , CAPACITOR BANKS, RECLOSERS, 
ETC .) A DRIVEN ROD SHALL BE INSTALLED AS FOLLOWS: 

ONE DEEP - DRIVEN GROUND CONSISTING OF 3 - 8' ROD S (INSTALLED ONE ON TOP OF THE OTHER 
TO PROVIDE 1 VERTICAL ELECTRODE 24' IN LENGTH) . A SINGLE GROUND IS PREFERABLE OVER 
MULTIPLE GROUNDS. IF A SPECIFIC LOW RESISTANCE VALUE IS SPECIFIED, ADDITIONAL ROD SECTIONS 
SHOULD BE ADDED TO A SINGLE GROUND UP TO A MAXIMUM OF 100 FEET. 

WHEN STREET LIGHT INSTALLATIONS REQUIRE A DRIVEN GROUND, 1 - 8' ROD WILL BE INSTALLED 
... AND INTERCONNECTED WITH THE NEUTRAL CONDUCTOR . 

... 
GROUNDING 

DESCRIPTION/APPLICATION
COMPATIBLE UNITS 

G GROUND ROD 

GO OVERHEAD EQUIPMENT GROUND 

GHPC CONCRETE POLE GROUND 

GU PAD-MOUNTED EQUIPMENT GROUND 

GB BONDING GROUND FOR JOINT USE 

CGU PAD-MOUNTED EQUIPMENT W/ SS RODS 

J 

GROUND ROD ELECTRODE 

FOR DISTRIBUTION LINES 
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SQueElON CONNEnOR l 
NEUTRAL DIRECTION OF TRAFFIC 

{\ 
----'?--- ----'?--­

GRND. WIRE STAPLE 
FACE OF CURB STREET SIDE ~ 

SPACING FROM 
6 ' ABOVE 
GRADE TO 
NEUTRAL 

".l'LE 	
~ ~ 

#6 SD BC ----------- ­
POLE 0 
~ND ROD TO BE 

LOCATED ON EITHER FIELD 
6" STAPLE SIDE QUADRANT OF POLE 

SPACING 
FROM GRADE 
LEVEL TO 6' ,/.r-GND ' WIRE MUSTABOVE GRADE 

'/ BE INSTALLED ON 
OPPOSITE SIDE 

6" MAX. FROM SET SCREW 
ABOVE GRADE I 	 ~ 

DETAIL 'N 

-

'--18" MIN.---J 

/ :il-- 5/8" COUPLING 
~ CN 060136 

4-5' GROUND ­ <D--	
'=' 

URODS. SEE NOTE 1 SEE 
CN 9220192319 "" DETAIL B 

DETAIL B 

FRONT VIEW 

H 

.... 	NOTES: 

1. 	 WHERE DENSE SOIL DOES NOT PERMIT DRIVING FOUR RODS, TWO OR THREE IS ACCEPTABLE. NESC 
REQUIRES A MINIMUM OF EIGHT FEET SO WE SHALL ALWAYS DRIVE TWO RODS MINIMUM. 

2. 	 THE GROUNDING CONDUCTOR SHALL BE ATIACHED TO THE POLE. USE #6 SOLID BARE COPPER FOR 
THE DRNEN GROUND CONDUCTOR . 

.3. 	 FOR ALL DISTRIBUTION GROUNDS, USE COPPER WIRE AND BRONZE CLAMPS. THE AREA OF THE ROD 
AT THE CLAMP SHALL BE WIRE BRUSHED. SECTIONAL COPPER-CLAD RODS SHALL NOT BE DRIVEN 
CLOSE TO KNOWN STEEL PIPES OR CONDUITS. 

4, 	 RUN GROUND FROM ROD TO NEUTRAL POSITION AND CONNECT TO SYSTEM NEUTRAL. 

2/28/10 C<CCONI GUINN 
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02.02 POLES 

POLES - GENERAL..... ........... ...... . ....... ... . ............ . .... . ...... . ... 02.02-02 

STANDARD STOCKED POLES - WOOD....... . ........ ... . . .... . ....... ....... ... ... 02.02 - 03 

DISTRIBUTION LINE POLE MAINTENANCE...... ......... .. .. . . .. ............. .. ...... 02.02-04 

PILASTER AND CONCRETE POLE CONSTRUCTION........................ . ........... 0202- 06 

BONDING/GROUNDING CONNECTION TO CONCRETE AND STEEL POLES,.... . ...... . .... 0202-07 


AND EQUIPMENT 

AVERAGE SIZE AND WEIGHT OF CCA TREATED AND CONCRETE POLES. . . . . . . . . . . . .. .02.02- 08 

STANDARD FRAMING AND BRANDING FOR DISTRIBUTION CCA POLES. . ............... 02.02-10 

POLE SETIING DEPTH IN LEVEL GROUND AND INSTALLATION METHODS............... 0202-14 

POLE BRACING. .... .. ....... ............ ........ .... ... ..... .......... ........ .02.02- 16 

POLE NUMBERS AND LABELS.... . .. . ....... . ..... . . . .. . .. ........... . . . ........ . 02.02- 22 


02.04 GUYING 
GUYING - GENERAL CONSTRUCTION NOTES.... ........ ........ . ... . . . . ... .. . . ..... 02.04-02 
GUYING - CONSTRUCTION............... .... ... . ......... . . . ....... ...... . ..... .. 02.04- 04 

~ GUYING ATTACHMENTS........ ........... ....... ... .......... . .. .. .. .. .. . ... ...... 0204- 06 

GUY STRAND, GUY GRIPS AND GUY SPLICES........ .. .......... . ... ... .... ... ..... 02.04- 10 

FORMAT FOR GUY ASSEMBLY ORDER INFORMATION... . ....... ... . ........ . ... . ...... 020 4- 12 

SPAN GUYS...... ....... .......... .... ..... ....... . .... ........ ........ .... . .... 02.04- 14 

DOWN GUYS... .... . ....... . . ... . . . . .. . .. ..... . . . .. . .. . . . .. . ......... .. .......... 02. 0 4- 16 

GUY STRAIN INSULATORS............................................. . .. . ... . .... 02.04-18 

GUY TENSIONS WITH POINT LOAD, MULTIPLE GUYS AND GUY STUBS........ , . . .. 02.0 4- 20 

GUYSTRAND SPLICE INSTALLATION. ......... ........ . .... . ...... . ... . . .... . ... 0204-22 

GUY, MAST ARM - WITHOUT FIBERGLASS LINK - 5/16" GUY WiRE .... . ... . .. . ...... 02.0 4- 26 

GUY, MAST ARM - WITH FIBERGLASS LINK - 5/16" GUY WIRE................... . 02.04-28 

EXAMPLE GUYING PROBLEM. ...... . .......... . ... ................ .. .. .. . ... . ... . 02 .0 4- 30A 

EXAMPLE GUYING PROBLEM...... . ........ . ..... ..... ................. . .. . ........ 02.04- 30B 

SHORT SPAN GUYING TABLES - SPANS 200' OR LESS - GRADE C... ... . . ... . . . ... 02 .04- 32 

MEDIUM SPAN GUYING TABLES - 350' OR LESS - GRADE C.......... . ... .. ....... 0204- 34 

LONG SPAN GUYING TABLES - 500' OR LESS - GRADE C............ .. .. . .. .. .... 0 2.0 4- 36 

SHORT SPAN GUYING TABLES - SPANS 200' OR LESS - GRADE B..... ...... . ..... 0 2.0 4- 44 

MEDIUM SPAN GUYING TABLES - 350' OR LESS - GRADE B.......... . .. .... ..... . 02 .04- 46 

LONG SPAN GUYING TABLES - 500' OR LESS - GRADE B.. . . ............ . ...... 02.04-48 


02.06 ANCHORS 

ANCHOR HOLDING STRENGTHS AND CONSTRUCTION NOTES... . .. . .. . ................ 02.06-02 

SCREW ANCHORS (NO WRENCH) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .0206- 06 

DOUBLE AND TRIPLE HELIX SQUARE SHAFT ANCHORS..... . . .. ... . .. .. . .. . .. . . ...... 02.06-08 


02.08 OPERATIONS AND MAINTENANCE 

OSMOSE POLE INSPECTION TAGS (O&M).. ... . . . .. ........ .... . .... . ... . ... .. . . . ... 02 08-04 

POLE REINFORCING (O&M). ................................... ... ........ .02 .08-06 

GROUNDLINE RE-TREATMENT - CREOSOTE POLES (O&M).......... . .............. .. 02 .08- 08 

POLE REINFORCING (O&M). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 02.08 - 10 

POLE REINFORCING (O&M). .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .02.08 - 12 

POLE REINFORCING ORIENTATION OF TRUSS (O&M).... . ... . .. . .. . .......... . ... . ... 02.08- 14 

POLE REINFORCING - SETUP DETAIL (O&M). ....... ....... ...... . ... .... .. ...... 02.08-1 6 

POLE REINFORCING STRAPPING PLACEMENT (O&M). . . .. ... . .... . ............ . .... 02 .08- 18 

POLE REINFORCEMENT TENSIONING BANOS & CRIMPING SEALS (O&M). . . . . . . . . . . .. .02. 08 - 20 

POLE REINFORCING - COMPLETE INSTALLATION (O&M)...................... . . ...... 02.08-22 
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POLE LOCATION 

POLES SHALL BE LOCATED AS SPECIFIED ON THE WORK ORDER . POLES FOR NEW LINES ALONG 
CITY STREETS SHOULD BE BACK OF THE SIDEWALK OR ACCORDING TO CITY/TOWN SPECIFICATIONS. 
IF CURBS ARE NOT ALREADY ESTABLISHED, APPROPRIATE AUTHORITIES SHOULD BE CONTACTED IN 
ORDER TO CONDUCT A SURVEY AND ESTABLISH FUTURE CURB LINES. SEE DWG. 09 .02-03 FOR 
CLEARANCES TO HYDRANTS. 

POLES OUTSIDE OF A TOWN'S CORPORATE LIMITS MAY NOT BE SET ON THE RIGHT-OF -WAY OF 
ANY PUBLIC ROAD OR HIGHWAY WITHOUT THE APPROVAL OF COMPANY ENGINEERING AND THE 
APPROPRIATE HIGHWAY OFFICIALS. 

CARE AND CONSIDERATION OF PROPERTY OWNER'S INCONVENIENCE SHOULD BE TAKEN INTO ACCOUNT 
IN DETERMINING BOTH POLE AND GUY LOCATIONS. 

ORIENTATION 

WHEN SETTING NEW POLES ON DEADENDS OR ANGLES OF UP TO 59 DEGREES, THE POLE'S 
BIRTHMARK SHOULD BE FACING THE ANCHOR. ON ANGLED POLES EXCEEDING 59 DEGREES, THE 
BIRTHMARK SHOULD FACE THE ANCHORS THAT SUPPORT THE LARGEST STRAIN AND CONDUCTOR 
TENSION. WHEN TENSIONS ARE EQUAL, TURN THE BIRTHMARK TOWARD EITHER ANCHOR, PREFERABLY 
PARALLEL TO A ROAD IF ONE EXISTS. 

FOR TANGENT CONSTRUCTION, FACE THE BIRTHMARK IN LINE WITH THE PRIMARY CONDUCTORS 
AND IN THE DIRECTION OF THE SHORTER SPAN. THE POLE MANUFACTURER PLACES THE 
BIRTHMARK ON THE INSIDE FACE OF A WOOD POLE'S NATURAL CONCAVE SURFACE. FOLLOWING 
THE ORIENTATION RULES ABOVE TAKES ADVANTAGE OF THE NATURAL STRENGTH CHARACTERISTICS 
OF THE POLE AND IMPROVES AESTHETICS. 

~ DEAD END CONSTRUCTION 

_______-1~BIRTHMARK 

LINE ANGLE 
~ 60-90 DEGREES 

BIRTHMARK 
LONGER SPAN 

POLE SIZING 

60-90 DEGREE 
LINE ANGLE 

BISECT GUY LINE 
~ ANGLE TO 59 DEGREES

--------ct;-BI~~~~: _59 DEGREE 
MAX . LINE 
ANGLE 

~ TANGENT CONSTRUCTION 

~ 
BIRTHMARK 

O LONGER SPAN . - 0 
I---="-'-"''''-'--''''-'c.::..:....­ SHORTER 

SPAN 

POLES ARE A LARGE ITEM OF EXPENSE ON DISTRIBUTION SYSTEMS. CARE SHOULD BE TAKEN WHEN 
SELECTING THE PROPER CLASS FOR A GIVEN LOAD AND THE PROPER HEIGHT FOR A GIVEN CONDITION . 

USE OF DIFFERENT SIZES AND CLASSES SHOULD BE ON A CASE BY CASE BASIS. THE GUY LEAD 
LENGTH IS THE MAIN DETERMINING FACTOR OF POLE CLASS. TALLER POLES SHOULD BE SPECIFIED 
WHERE TERRAIN, JOINT-USE, ANTICIPATED EQUIPMENT AND CONDUCTORS, AND CONDUCTOR GROUND 
CLEARANCES SO DICTATE . HEAVIER CLASS POLES SHOULD BE SPECIFIED WHERE REASONABLY 
ANTICIPATED FUTURE MECHANICAL LOADS SO DICTATE. 

THE WOOD POLES SHOWN ON DWG. 02 .02-03 ARE STOCKED . UNUSUAL QUANTITIES, NON-STOCK, OR 
NON-STANDARD POLES WILL NEED TO BE SPECIAL ORDERED. 

~ HOLES IN POLES 

3 
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REVISED 

HOLES IN POLES ARE NOT TO BE LOCATED LESS THAN 4 INCHES APART IN ANY SECTION UNLESS 
DESIGNATED ON A SPECIFICATION DRAWING OR APPROVED BY DISTRIBUTION STANDARDS. 

HEIGHT 
15' 
18' 
30' 
35' 
35 ' 
40 ' 
45 ' 
50' 
55' 

"'CCON' GUINN 

"'''''''''' GUINN 

BY CK'D 

STANDARD CONCRETE POLES SI ZE POLES ACCORDING TO 
TYPE COMPo UNIT 

0 PC15 
II PP 
I PC30 1 
I PC35 1 

III PC353 
III PC403 
III PC453 
IV PC502 
IV PC552 

ELKINS 

HOYT 

APPR. 

CN DISTRIBUTION ENGINEERING MANUAL 
034150 LIGHTING 
32873 2 TERMINAL POLE, SUBSTATION PILASTER 
034301 SECONDARY POLES 
034351 SECONDARY POLES 
03 4353 SINGLE-PHASE PRIMARY 
0 34403 SINGLE-PHASE PRIMARY 
034453 THREE-PHASE AND DOUBLE CIRCUITS 
034502 POLES WI LARGE EQUIPMENT 
0 34552 POLES WI LARGE EQUIPMENT 

POLES - GENERAL 
~Progress Energy 
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STANDARD STOC KED WOOD POLES 

TANGENT CONSTRUCTION MAXIMUM SPAN LIMITATIONS 

COMPo CATALOG 
LIMITATION S ON USE (BASED ON 2007 NESC - LIGHT LOADING DISTRICT) 

HEIGHT CLASS 
UNIT NUMBER 

MAX. 
CONDUCTORS CONFIGURATION I:;RADE JOINT USE SPAN 

I(FEET 

30 6 P30 0 30306 
LIGHTING BRACKETS SHOWN ON DWG . 30.02-25 - - - -

SECONDARY/SERVICE SPANS PER DWG . 04.00-01 - - - -
35 5 P35 0 30355 1 PH, #1/0 AAAC PR I AND NEUTRAL TANGENT C NONE 600 

THREE - 50 KVA TRANSFORMERS - - - -

1 PH , #1 / 0 AAAC PRI AND NEUTRAL TANGENT C ON E- l IN CABLE 450 

40 5 P40 030405 
1 PH, # 1 / 0 AAAC PRI AND NEUTRAL TANGENT B ONE-l IN CABLE 300 
3 PH, #170 AAAC PRI AND NEUTRAL WOOD CROSSARM C ONE-l IN CABLE 400 

3 PH, 336 MC PRI AND #1/0 AAAC NEUTRAL WOOD CROSSARM C ONE-l IN CABLE 250 
3 PH, 795 MC PRI AND #1/0 AAAC NEUTRAL WOOD CROSSARM C ONE-l IN CABLE 225 

THREE - 75 KVA TRAN SFOR MERS - - - -
1 PH, #1/0 AAAC PRI AND NEUTRAL TANGENT B ONE-l IN CABLE 250 
3 PH, #1/0 AAAC PRI AND NEUTRAL VERTI CAL C ONE-l IN CABLE 600 
3 PH, #1/0 AAAC PRI AND NEUTRAL VERTICAL B ONE-l IN CABLE 290 

45 4 P45 030454 3 PH , 336 M C PRI AND 1/0 AAAC NEUTRAL VERTICAL C ONE-l IN CABLE 250 
3 PH, 336 M C PRI AND 1/0 AAAC NEUTRAL VERTICAL B ONE-1 IN CABLE 200 
3 PH, 795 MC PRI AND 1/0 AAAC NEUTRAL VERTI CAL C ONE-l IN CABLE 250 
3 PH, 795 M C PRI AND 1/0 AAAC NEUTRAL VERTICAL B ONE-l IN CABLE 140 

DOUBLE CIRCUIT 6#795 M C PRI, # 1 / 0 AAAC NEUTRAL VERTICAL C ONE-l IN CABLE 190 
THREE - 100 OR 167 KVA TRANSFORMERS - - - -

45 2 P452 030452 
3 PH, 795 MC PRI AND #1/0 AAAC NEUTRAL VERTICAL B ONE-l IN CABLE 250 

DOUBLE CIRCUIT 6#795 M C PRI, # 1 /0 AAAC NEUTRAL VERTICAL C ONE-l IN CABLE 250 
DOUBLE CIRCUIT 6#795 M C PRI, #1 /0 AAAC NEUTRAL VERTICAL B ONE-l IN CABLE 140 

NOTES: 

1 . SPAN LENGTHS ABOVE ARE AB SOLUTE MAXIMUMS. THEY ARE EITHER LIMITED BY POLE CLASS OR 
HARDWARE STR EN GTH . 

2. NO SECONDARY OR AERIAL CABLE AT THE NEUTRAL POSITION IS IN CLUD ED . THESE ITEMS COULD 
REDUCE SPAN LENGTH. 

3. NO OVERHEAD SERVICES INCLUDED . THESE ITEM S COULD REDUCE SPAN LENGTH. 

4. TRANSFORME R BANK SIZES ARE BASED ON TANGENT OR DEADEND GRADE C CONSTRUCTION. 
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APPLICATION GUIDE FOR REUSE OF WOOD DISTRIBUTION POLES 

ALL CCA DISTRIBUTION POLES REMOVED FROM SERVICE WILL USUALLY BE CANDIDATES FOR REUSE. AGE 
IS NOT A MAJOR FACTOR IN DETERMINING THE REUSE OF CCA POLES. IN GENERAL, PENTA AND 
CREOSOTE POLES ON THE SYSTEM ARE 15+ YEARS OLD AND WILL NOT CLASSIFY AS CANDIDATES FOR 
REUSE. A CAREFUL INSPECTION AS TO THE SOUNDNESS AND CLASSIFICATION FOR REUSE OF ALL POLES 
WILL BE THE RESPONSIBILITY OF FIELD CONSTRUCTION PERSONNEL. 

CLASSIFICATION 

POLE SHALL BE FREE OF EXCESSIVE AMOUNTS OF THE FOLLOWING DEFECTS: 

A. 	 ROT 
B. 	 WEATHER CRACKS 
C. 	 BREAKS 
D. 	 SPLINTER WOOD 
E. 	 HOLES 

FINAL DETERMINATION SHOULD BE MADE BY THE CONSTRUCTION PERSONNEL AT THE TIME THE POLE 
IS TO BE REUSED, BASED ON THE OVERALL CONDITION OF THE POLE AND THE TYPE OF APPLICATION 
FOR USE AT THE TIME THE POLE IS TO BE INSTALLED. 

TYPES OF USE 

RECLAIMED CCA POLES CAN BE REUSED FOR MOST ALL APPLICATIONS DEPENDING ON POLE CONDITION. 
THE LIFE OF A CCA POLE IS EXPECTED TO EXTEND BEYOND THAT OF PENTA OR CREOSOTE IN TERMS 
OF PRESERVATIVE RETENTION. 

1. 	 IN GENERAL, RECLAIMED POLES CAN BE USED ON FUSED TAP/BRANCH LINES, STREET LIGHT 

INSTALLATIONS, GUY STUBS, TANGENT POLES, AND OTHER SIMILAR INSTALLATIONS. 


2. 	 RECLAIMED POLES SHOULD NOT BE USED FOR FEEDERS. 

3. 	 RECLAIMED POLES WITH BAD TOPS SHOULD BE CUT BACK TO A SIZE THAT CAN BE RECLASSIFIED 
AND REUSED. 

POLE TOPPING, CAPPING, AND SAWING 

CCA POLES SHOULD NOT BE SAWED OFF FOR CONDUCTOR TRANSFERS, FOREIGN ATIACHMENTS, ETC., 
UNLESS NECESSARY. 

CCA OR CREOSOTE POLES WHICH REQUIRE SAWING SHALL BE SAWED OFF NO LESS THAN 25' ABOVE 
THE GROUND LINE. POLES WHICH HAVE BEEN SAWED OFF 25' ABOVE THE GROUND LINE. MAY BE 
LATER USED AS 30' AREA LIGHT AND SECONDARY LIFT POLES. 

ALL POLES WHICH HAVE THEIR TOPS CUT OFF SHOULD BE CAPPED USING POLE CAP (CN 922 0 13 25 59) 
IF THEY ARE TO REMAIN IN SERVICE. 

POLE PAINTING 

~ PAINTING OF DISTRIBUTION LINE POLES IS NOT PERMITIED. 
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PILASTER POLE INSTALLATION 

THE MAIN PURPOSE OF THE SLAG IS TO PROVIDE AN INSULATING LAYER TO PROTECT PERSONNEL 
FROM HARMFUL STEP AND TOUCH POTENTIALS DURING SYSTEM FAULTS. OTHER REASONS ARE WEED 
CONTROL, WATER DRAINAGE, AND FIRE CONTROL (OR CONTAINMENT). IN ORDER TO MAINTAIN ITS 
INSULATING CHARACTERISTICS THE SLAG SHOULD REMAIN AS DIRT FREE AS POSSIBLE. 

*AT PILASTER POLE LOCATIONS, PROCEED AS FOLLOWS: 

1. REMOVE TOP LAYER OF CLEAN SLAG FROM AN AREA WIDER THAN THE EXPECTED DIRT SPRAY RADIUS 
OF THE AUGER BIT. THE SLAG IS TO BE REMOVED TO WITHIN ONE INCH OF THE DIRT GRADE BY 
SHOVELING AND/OR RAKING BACK THE REQUIRED DISTANCE. DO NOT ALLOW DIRTY SLAG TO MIX 
WITH CLEAN SLAG. 

2. PLACE A TARP OR HEAVY DUTY (4-6 MILS) POLYETHYLENE FILM (VISQUEEN) MATERIAL AT A SUITABLE 
LOCATION AND PLACE THE REMAINING ONE INCH OF DIRTY SLAG ON IT. 

3. SET PALISTER/POLE. BACKFILL, AND COMPACT. 

4. EXCESS SOIL SHOULD BE SPREAD AT SUBSTATION SITE. 

5. SPREAD DIRTY SLAG EVENLY OVER AREA. 

6. SPREAD CLEAN SLAG OVER AREA AND RAKE TO MATCH EXISTING SLAG GRADE. 

,... 7. SEE DWG. 02.02-07 FOR BONDING/GROUNDING CONNECTION TO CONCRETE AND STEEL POLES. 

* ALL SOIL EXCAVATED MUST REMAIN ON SUBSTATION SITE. 

• SEE UNDERGROUND SECTION FOR ADDITIONAL INFORMATION ON PILASTER POLE INSTALLATIONS 

CONCRETE POLE CONSTRUCTION 

1. ALL PRIMARY HARDWARE SHOULD BE GROUNDED ON CONCRETE POLES. 

2. SPRING WASHERS ARE NOT REQUIRED HARDWARE ON CONCRETE POLES. 

3. FLAT WASHERS ARE USED IN PLACE OF CURVED WASHERS ON CONCRETE POLES. 

4. USE 35KV POST INSULATORS ON CONCRETE POLES. 
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CONCRETE AND STEEL POLES, AND EQUIPMENT HARDWARE GROUND 

(ALL HARDWARE) 

5/8" BOLT 

DOUBLE COIL 
SPRING LOCK 
WASHER 

COPPER GROUND LUG 
(#6 SLD - #2 SLD COPPER) 
PGN CN 1 177 10 2 

WASHER DOUBLE COIL 
SPRING LOCK 
WASHER 

EXPANDED GROUNDING DETAIL 
NOT TO SCALE 
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CLASS 1 2 3 4 5 6 7 

MIN. TOP CIRC. (IN.) 27 25 23 21 19 15 17 

MIN . TOP DIA (IN.) 8.6 8.0 7.3 6.7 6.1 4.8 5.4 

LENGTH *GRD. LINE 
OIST. FROM MINIMUM CIRCUMFERENCE AT 6' FROM BUTTOF POLE BUTT (INCHES)IN FT. (FT) 

30 5.5 36.5 34.0 32.0 29.5 27.5 25.0 23.5 

35 6.0 39.0 36.5 34.0 31.5 29.0 27.0 25.0 

40 6.0 41.0 38.5 36.0 33.5 31.0 

45 6.5 43.0 40.5 37.5 35.0 32.5 

50 7.0 45.0 42.0 39.0 36.5 34.0 

55 7.5 46.5 43.5 40 .5 38.0 

60 8.0 48.0 45.0 42.0 39.0 

65 8.5 49.5 46.5 43.5 40.5 

70 9.0 51.0 48.0 45.0 41.5 

75 9.5 52.5 49 .0 46 .0 

80 10.0 54.0 50.5 47.0 

85 10.5 55.0 51.5 48.0 

90 11.0 56.0 53.0 49.0 

*THE FIGURES IN THIS COLUMN ARE INTENDED SOLELY FOR USE WHENEVER A 
DEFINITION OF A GROUND LINE IS NECESSARY IN ORDER TO APPLY SPECIFICATION 
REQUIREMENTS TO SCARS, STRAIGHTNESS, ETC . SEE DWG. 02.02 - 14 FOR SffilNG 
DEPTH. 

**WEIGHTS CCA DISTRIBUTION POLES 0 .6 LB . BY ASSAY 

CLASS H-l 1 2 3 4 5 6 7 
BREAKING * * * XXXX 4500 3700 3000 2400 1900 1500 1200

STR. (LBS.) 

LENGTH CCA CCA CCA CCA CCA CCA CCA CCA
(FT.) 

30 1395 1180 1005 855 720 600 495 
35 1710 1465 1260 1095 940 810 705 
40 2055 1770 1530 1330 1155 1005 880 
45 2425 2085 1815 1575 1390 1215 1065 
50 2820 2415 2100 1840 1630 1450 1275 
55 3265 2800 2400 2110 1875 1705 
60 4692 3765 3210 2740 2385 2130 1965 
65 4380 3645 3070 2680 2440 
70 5040 4125 3430 2980 2715 

WEIGHTS (LBS) OF CONCRETE DISTRIBUTION POLES 

CLASS/TYPE IN 
TYPE 0 TYPE I TYPE II TYPE III TYPE IV 

LENGTH (FT) 
15 457 
18 992 
30 1350 
35 1832 
35 3173 
40 3961 
45 4600 
50 6913 
55 8383 

** AVERAGE FIGURES AND VARIATIONS MUST BE ACCEPTED 

*** AVERAGE LOAD AT 2' FROM TOP THAT WILL BREAK POLE 
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LSEE NOTE 1 

SEE NOTE 2 

CODE DESCRIPTION 

PGN PROGRESS ENERGY 

PTC POLE TREATING COMPANY 1.0. 

F6-86 

SPSK.6 

PLANT LOCATION, MONTH AND YEAR OF TREATMENT 

SOUTHERN PINE CCA, .6 LBS RETENTION 

5-40 POLE CLASS AND LENGTH 

MARKING AND CODE LETTERS: PER ANSI 05.1 LATEST REVISION 
(PARAGRAPH 7.5) 

PGN V-----SEE CHART 
PTC 

F6-86 
SPSK .6 

5-40 

SEE NOTE 4 

NOTES: 

1. 	 PRETREATMENT INSPECTION STAMP, LENGTH, AND CLASS STAMPED IN TOP. 

2. 	 ROOF OF POLE SHALL BE FLAT CUT WITH NO SLANT. THERE SHALL BE NO PRE -DRILLED HOLES 
OR SLAB GAIN. 

3. 	 POST TREATMENT INSPECTION STAMP AND METAL TAG SHOWING LENGTH AND CLASS. 

4. 	 PROGRESS ENERGY COMPLIES WITH ANSI 05.1 WHICH REQUIRES THE BIRTHMARK TO BE LOCATED 
(±2") 1 0 FEET FROM THE Bun FOR POLES 50 FOOT AND BELOW AND 14 FEET FOR POLES 
55 (OOT AND ABOVE. 
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"D" 

CLAY 
POLE LENGTH.., 

~ CAROLINAS 

20' 4'-0" 

25' 4'-0" 

30' 4'-6" 

35' 5'-0" 

40' 5'-0" 

45' 5'-6" 

50' 6'-0" 

55' 6'-6" 

60' 7'-0" 

65' 7'-6" 

70' 8'-0" 

75' 8'-6" 

OTHER 

BACKFILL 

MAKE "D" EQUAL TO SETTING DEPTH 
IN LEVEL GROUND 'B" PLUS "A" 

"B" 

FLORIDA 

5'-0" 

5'-0" 

5'-6" 

6'-0" 

6'-0" 

6'-6" 

7'-0' 

7'-6" 

8'-0" 

8'-6" 

9'-0' 

9'-6" 

SOLID ROCK 

SAND OR MARSH 

CAROLINAS FLORIDA 

5'-0" 5'-0" 

5'-0" 5'-0" ! 
5'-6" 5'-6" 

6'-0" 6'-0" 

6'-0" 6'-0" 

6'-6" 6'-6" 

7'-0" 8'-0" 

7 ' -6" 8'-6" 

8 ' -0" 9'-0" 

8'-6" 9'-6" 

g'-O" 10'-0" 

9'-6" 10'-6" 

SEE TRANSMISSIONS SPEC. 

HOLES WITH 1:3:5 CEMENT 

SOLID 

CAROLINAS 

3'-6" 

3'-6" 

3'-6" 

3'-6" 

3'-6" 

4'-0" 

4'-0" 

4'-0" I 
4'-0" 

4'-6" 

4'-6" 

4'-6" 

MIX 

SLOW SHOVEL 

ROCK 

FLORIDA 

3'-6" 

3'-6" 

3'--6" 

3'-6" 

3'-6" 

4'-0" 

4'-0" 

4'-0" 

4'-0· 

4'-6" 

4'-6" 

4'-·6" 

AIR OR 
HEAVY TAMP 

[ 

DIG HOLE 
LARGE ENOUGH 
TO TAMP WHILE 
BACKFILLING 

,%~~ 

f -

SEITING DEPTH FOR SLOPES 
SETIING FOR EXCEPTIONAL 

STABILITY BACKFILLING 

r- SEE NOTE 

j 
RESURFACE WITH 1 x 3 
MIXTURE OF CEMENT 
AND SAND 

NOTE: 

A WOOD OR FIBER BARRIER MAY 

SIDEWALK PATCHING 

BE USED BETWEEN THE EXISTING 
SIDEWALK AND THE PORTION TO BE 
RESURFACED IN ORDER TO FACILITATE 
FUTURE POLE REPLACEMENTS. 
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4' 

WASHER - -

H 

--­---­ DIRECTION OF PULL 

- -­ FIT PUSH BRACE TO POLE. DO NOT 

USE PUSH POLE BRACE ON 
WHEN AN ANCHOR GUY 

OF POLE 
/0'4-­- SEE DETAIL 

METHOD OF INSTALLING PUSH POLE BRACE 

5/8" BOLT, SQUARE 
CUT POLE. 

HEAVILY STRESSED POLE 
CANNOT BE INSTALLED. 

I 
30" MIN. 

I 
10" 

DETAIL "A" 
2" PLANK

2' X 8" PIECE 
"A" 

METHOD OF BRACING MEDIUM STRESSED POLE METHOD OF BRACING POLE IN SERVICE 

'TO BE INSTALLED IF REQUIRED BY SOIL CONDITIONS. 

THIS METHOD OF BRACING MAY BE USED FOR REINFORCING 
A MEDIUM STRESSED POLE WHERE AN ANCHOR GUY CANNOT 
BE INSTALLED. 

ROCKS MAY BE USED FOR CRIBBING, 
INSTEAD OF LOGS, FOR POLES IN 
SERVICE. 

BOG-SHOE 

INSTALLATION OF BOG SHOES 

BOG SHOES SHOULD BE USED IN SOFT OR SWAMPY GROUND WHERE 
POLES MIGHT SETTLE EXCESSIVELY. SHOES ARE MADE OF 6' SECTIONS 
OF OLD CREOSOTED OR SIMILARLY TREATED WOOD POLES SECURELY 
FASTENED TO THE POLE AS SHOWN. POLE MUST BE GUYED AS SPECIFIED 
BY ENGINEER. 
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~ 	 ~ 
POLES WITH SWITCHES POLES WITHOUT SWITCHES 

(DISCONNECTS, SOLID BLADE CUTOUTS, 
FUSED CUTOUTS) 

--.---- 6 ('CV EQUIPMENT IDra 2-1 / 2" TAG~_Lt; ~ 1-9/16"
\) ~1-9/16" rr 3" STAPLE

J SEE NOTE 6
7/B,,--w--r 

~ 

~ 


o 
-

Vo CAUTION SIGN21-1/2" 
IF APPLICABLE-

o 
15/16"-- 1­r- La 

SECTION A-Ao 
fA 
~ 	 NOTES: o 1. 	 IDENTIFY POLE WITH ONE 7 DIGIT EQUIPMENT 10 NUMBER 

---L-__ ';-;-. 

ASSIGNED BY GIS. 

2. 	 ON OH SOLID SWITCH POLES, ADD THE ALPHA CHARACTERell-S/B" REPRESENTING THE AREA TO THE BEGINNING OF THE 7 
DIGIT EQUIPMENT 10 NUMBER. 

3. 	 TRANSFORMER BANKS - ASSIGNED THE SAME 7 DIGIT 
NUMBER AS THE POLE IN THE GIS. NO ADDITIONAL 
TAGGING IS REQUIRED. 

4. 	 MULTIPLE UNDERGROUND FEEDS ON POLE - USE THE 

L
A 

r- - I 

D------ CAUTION 
A IF 

6' MIN. 

POSITION NUMBER ASSIGNED BY FRAMME TO IDENTIFY 
EACH TERMINATION. 

5. 	 SWITCHABLE DEVICES - ASSIGN THE SAME EQUIPMENT 
10 NUMBER AS THE POLE TO FUSES, SWITCHES, 
RECLOSERS AND SECTIONALIZERS. 

6. 	 ON POLES WITH SWITCHES, DRIVE A 3 INCH STAPLE INTO 
THE POLE JUST BELOW THE EQUIPMENT ID NUMBER. LEAVE 
ONLY A SMALL GAP BETWEEN STAPLE AND POLE, LARGE 
ENOUGH TO PUT A ZIP TIE THROUGH. ON A CONCRETE POLE 
INSTALL A METAL BAND AROUND THE POLE JUST BELOW THE 

SIGN SWITCH TAG. THIS WILL BE THE DESIGNATED LOCATION FORAPPLICABLE 
HANGING TAGS REQUIRED BY SWITCHING AND TAGGING . 

DESCRIPTION 

USE TWO ROOFING TYPE NAILS 

TYPE 

WOOD 
FLORIDA CN 0 151 71 

APPLY ADHESIVE 
CONCRETE 

FLORIDA CN 400140 

ATIACH WITH ADHESIVE 
FIBERGLASS 

FLORIDA e N 400 149 

*TAG MAY BE PAINTED TO MATCH POLE 

** 	 INSTALL TAGS ON ROAD SIDE OF POLEFRONT VIEW 

** 	 MAINTAIN AND REUSE ANY EXISTING NUMBERS WHEN 
REPLACING POLES OR EQUIPMENT 
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PROCEDURES: 

1. 	 GUYING SHOULD BE DONE IN ACCORDANCE WITH THE WORK ORDER INSTRUCTIONS TO ASSURE 

COMPLIANCE WITH STRENGTH REQUIREMENTS AND CONSTRUCTION STANDARDS. CHOOSE GUY STRAIN 

INSULATORS BASED ON GUY WIRE SIZE AND REQUIRED CLEARANCE. 


2. 	 REFER TO SECTION 3, OVERHEAD PRIMARY CONSTRUCTION, TO SEE THE EXACT NUMBER AND POSITION 
GUY WIRES. USE SPAN TABLES (DWGS. 02.04-32, 02 .04-34; 02.04-36, 02 .04-44, 02.0 4- 46 AND 
02.04-48) TO DETERMINE TENSION IN GUY WIRE BASED ON DIFFERENT LEAD TO HEIGHT RATIOS FOR 
EACH CONDUCTOR. 

NOTES: 

1. 	 GUYS AND ANCHORS SHOULD BE INSTALLED PRIOR TO THE INSTALLATION OF CONDUCTORS. 

2. 	 GUYS SHOULD BE BONDED TO THE SYSTEM NEUTRAL EXCEPT IN HIGHLY CORROSIVE AREAS. SEE 

COASTAL SECTION 12. 


3. 	 CONCRETE POLE GUYING - SEE GUYING ATIACHMENT DWG. 0 2.0 4-06. 

4. 	 CUT END OFF GUY STRAND AS CLOSE AS BOLT CUTIERS WILL PERMIT. END OF GUYSTRAND MUST 
NOT PROTRUDE OUTSIDE OF TRAFFIC GUARD. ALL DOWN GUYS SHALL HAVE TRAFFIC GUARDS INSTALLED. 

5. 	 AVOID USING PLIERS TO WRAP THE LAST FEW STRANDS OF A GUY GRIP. SPLIT THE STRANDS AND 

WRAP BY HAND OR USE A SCREWDRIVER FOR LEVERAGE. 


GUY INSULATOR INSTALLATIONS: 

1 . 	 ALL GUYS ABOVE THE NEUTRAL POSITION MUST HAVE A GUY INSULATOR OF SUFFICIENT LENGTH TO 

PREVENT THE TRANSFER OF VOLTAGE TO THE BOTIOM OF THE DOWN GUY IN CASE THE DOWN GUY 

SAGS DOWN INTO A BARE ENERGIZED CONDUCTOR OR AN ENERGIZED BARE CONDUCTOR SAGS DOWN 

INTO THE DOWN GUY-.-	 - ­

2. 	 THE INSULATOR SHALL EXTEND 24 INCHES BELOW ANY SUCH BARE ENERGIZED CONDUCTOR OR 

PART. 


3. 	 ALL GUYS SHALL BE BONDED TO THE SYSTEM NEUTRAL (EXCEPTION IS MADE IN COASTAL AREAS 

TO PREVENT CORROSION, SEE COASTAL SECTION FOR MORE INFORMATION) . 


4. 	 BONDING CONDUCTOR SHALL BE #4 SO AL (#6 SD BC ACCEPTABLE ON EXISTING GUYS) . 

5. 	 TPX/QPX CONDUCTORS ARE NOT CONSIDERED BARE ENERGIZED CONDUCTORS. 

6. 	 OPEN WIRE SECONDARIES ARE CONSIDERED BARE ENERGIZED CONDUCTORS. GUYED OPEN WIRE 

SECONDARY REQUIRES A GUY INSULATOR. 


7. 	 THE NEUTRAL IS NOT CONSIDERED A BARE ENERGIZED CONDUCTOR FOR THE APPLICATION OF 

GUY INSULATORS. 


8. 	 THE PRIMARY AND SECONDARY BUSHINGS OF A TRANSFORMER ARE BARE ENERGIZED PARTS. 

9. 	 AN UNDERGROUND PRIMARY CABLE TERMINATOR IS CONSIDERED A BARE ENERGIZED CONDUCTOR TO 

THE BOTIOM OF THE TERMINATOR. 


10. 	 GUY INSULATORS MUST BE LOCATED TO ENSURE A MINIMUM OF 8" CLEARANCE EXISTS FOR 12 KV 
AND 12" CLEARANCE EXISTS FOR 25 KV FROM THE GUY INSULATOR TO THE PRIMARY VOLTAGE 
ENERGIZED CONDUCTOR OR PART . 
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SEE DETAIL 'A' 

5" 
----.-­- -+ 

4" 

____ SEE NOTE 6 

72" DETAIL 'A' 

BOLT HEAD 

WASHER & NUT 

LAG SCREW 

GUY ATIACHMENT 

BOLT SIZE 

3/4" 5/8" 

7/16" 5/16" 
GUY GUY 

WASHER SIZE 

3" 2-1/4" 
CURVED FLAT 

"x" 
(SEE NOTE 5) 

f\\c------ SEE NOTE 3 

SEE NOTE 1 

NOTES: 

1. 	 ENGINEER TO INSTALL STAKE AT POINT WHERE ANCHOR ROD ENTERS THE GROUND "L" TO BE 2/3 OF 'W' UNLESS 
STAKED OTHERWISE AND NOTED ON WORK ORDER. 

2. 	 ALL UNINSULATED ANCHOR GUYS MUST BE GROUNDED TO THE COMMON NEUTRAL. 

3. 	 USE TRAFFIC GUARDS (ON TOP GUYSTRAND ONLY) ALONG CITY STREETS AND IN OTHER LOCATIONS EXPOSED TO 
VEHICULAR AND PEDESTRIAN TRAFFIC. 

4. 	 IF GUYS ARE INSTALLED DIFFERENTLY THAN ABOVE, MAINTAIN A MINIMUM OF 4" AND A MAXIMUM OF 12" BETWEEN WIRE 
ATTACHMENT POINT AND GUY ATTACHMENT POINT. 

5. 	FOR WALKWAYS SUBJECT TO PEDESTRIAN TRAFFIC ONLY, "X" MUST BE A MINIMUM OF 9.5'. FOR RESIDENTIAL DRIVEWAYS, 
Y' MUST BE A MINIMUM OF 15.5'. FOR OTHER VEHICULAR TRAFFIC, "X" MUST BE A MINIMUM OF 18' (FL DOT). A 24' 
CLEARANCE IS REQUIRED FOR ALL LIMITED ACCESS ROAD CROSSINGS. 

6 . ALL GUYS ABOVE NEUTRAL POSITION MUST HAVE A GUY INSULATOR (LINK) OF SUFFICIENT LENGTH TO EXTEND BEYOND 
THE LOWEST BARE ENERGIZED COMPONENT BY 24". 

7. SEE SECTION 01 
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STUB POLE GUY ATIACHMENT 

SPAN OR DOWN GUY ATIACHMENT­
CONCRETE POLE 

WASHER~ 
MACHINE BOLT 
VARIES BY WIRE 
SIZE 

OVAL-EYE~ ~ 
NUT ~ 

SOUARE --/
NUT= 

1. 	 INSERT MACHINE BOLT WITH THREADED END OF 
BOLT ON SPAN GUY SIDE OF POLE 

2. 	 ADDITIONAL SPAN GUYS ARE 12" APART 

3. 	 SEE SECTION 01 FOR ADDITIONAL GROUNDING 
DETAILS. 

PRIMARY FACTORY FORMED GUY GRIP 
GUY INSULATOR 

GUY WIRE BOLTHEAD 

1 

! 
BOND MULTIPLE GUYS 
GUYS TOGETHER WITH 
#6 SO BC 

GUY TAIL OR 
#6 SO BC 

NEUTRAL 

IF A GUY SPAN IS RAN TO 

THE PRIMARY POLE NEUTRAL 

POSITION, IT SHOULD BE 

BONDED TO SYSTEM NEUTRAL. 


SPAN GUY 

__-::::::P'"--GUY GRIP DEADEND - CUT GUY STRAND AS 
CLOSE AS POSSIBLE TO V' OF GRIP 

TRIPLE-EYE SCREW ANCHOR 

w ...12/ 20/ 07 CECCONI HOI'J3 
10/ 6/ 06 GUINN GUINN HOI'J2 ~Progress Energy
41 12/ 04 NUNNERY NUNNERY wootSEY1 GUYING ATTACHMENTS 
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5/16 HIGH STRENGTH GUY WIRE 7/16 UTILITIES GRADE GUY WIRE 

COMPATIBLE UNIT CATALOG NUMBER COMPATIBLE UNIT CATALOG NUMBER 

GUY STRANO CN G5 210504 (500 FT. COILS) G7 21 0 206 (REELS) 

GUY GRIP 152160 15 2 162 

GUY GRIP COLOR CODE BLACK GREEN 

78" INSULATOR FL7 115737 FL7 115737 

120" INSULATOR FL 1 115761 FL1 1 15761 

GUY SPLICE 120315 1005 3502 

GUY WIRE HOLDING STRENGTH (POUNDS) - SEE NOTE 1 

GUY WIRE 7200 15,000 

NOTES: 

1. RATING OF 5/16 IS 90% OF RATED BREAKING STRENGTH PER NESC. RATING OF 
TO 15,000 LBS DUE TO USE OF 15,000 LB GUY INSULATORS. 

7/16 IS LIMITED 

2. USE GUY STRAIN INSULATORS (STICKS) RATED AT 15,000 LBS. FOR ALL GUYS. 

3 

GUY STRAND, GUY GRIPS AND GUY SPLICES 
~Progress Energy 

FL AI o2.3~G~ 1 0 

2 

1 

0 2/ 2$/ 09 CUINN C\JIN" HOYT 

REVISED BY CK'O APPR. 



,---

¢ *FL *W A LL 
A 1 7 

3H 22 
B 7 7 

C 7 7 
2H 18 

N 0 5 

PHASE OF CONDUCTOR 


FIBERGLASS LINKS (O=NO LINK, 1=120" LINK, 7=78" LINK) 


GUY WIRE (5=5/16", 7=7/16") 


TYPE OF ANCHOR 8=8" ANCHOR, 10= 10" ANCHOR, 2H=DOUBLE HELIX ANCHOR, 

3H=TRIPLE HELIX ANCHOR, 8P=8" PISA, 1P=10" PISA 

ANCHOR LEAD LENGTH IN FEET 

EQUALS... .. 
*OPTIONAL TO WORK LOCATION 

~ SAMPLE FORMAT 

120" LINK 

B¢ ----..~t:I=t=t=m=3j 

N 

= 
Ir - 18 ' -O" 

7/16" GUYS 

5/ 16" GUY 

3H 

I 22' -0"- ---1 

NOTES: 

1. GUYING AND ANCHORING SHOULD NOT BE CHANGED WITHOUT APPROVAL FROM ENGINEERING. 

5 

4 

3 

0 

REVISED 

2. SEE SECTION 

2/ 27/ 00 

10/ 4/ 07 

11 / .30/ 06 

4/25/ 02 

C£OCOHI 

"'-"USON 

C(CCON' 

\'OVIfTS 

BY 

CUINN 

GU'"" 
GUINN 


StlolPSON 


CK'D 

HOY! 

HOY! 

HOY! 

CRANE 

APPR. 

01 FOR ADDITIONAL GROUNDING DETAILS . 

FORMAT FOR GUY ASSEMBLY 
ORDER INFORMATION 

~Progress Energy 
DWG.FLA 02.04-12 



CU 
MACRO UNIT ITEM 

NO. 
1 

2 
3 

GSO (GUY WIRE SIZE) 
4 
5 
6 
7 
8 

GUY, SPAN - WITHOUT FIBERGLASS LINK 

(CY"" 

~ 

~ 
NEUTRAL ,.-. 

rfB~fh­
'I"'" 

~ \v 
-----<::: 

BILL OF MATERIALS 

COMPATIBLE QTY CATALOG 
QTY 

UNIT REQ'D NUMBER 
PER DESCRIPTION 
CU 

1 BOLT WITH NUT (VARIES WITH GUY WIRE SIZE) 
- - - 1 WASHER (VARI ES WITH GUY WIRE SIZE) 
- - 152 180 1 HOOK, GUY 
- - - 1 GRIP, GUY (VARIES WITH GUY WIRE SIZE) 

- - - 50 WIRE, GUY (VARIES WITH SIZE) 
- - 153109 1 CONN ECTOR, 2 STR. TO 2 STR . MAX 
- - 200306 3 WIRE, #4 SO AL, BARE (FEET) 
- - 153111 1 CONNECTOR, 2/0 STR . TO 2 STR. MAX 

CU 
MACRO UNIT ITEM 

NO. 

1 
2 

GS (SIZE OF LINK) 3 
(GUY WIRE SIZE) 4 

5 
6 

GUY, SPAN - WITH FIBERGLASS LINK 

p-­

~ 
Ie ;-0 f!J ~ 

NEUTRAL ,-... 
't'f' 

~ 

BILL OF MATERIALS 

COMPATI BLE QTY CATALOG 
QTY 

UNIT REQ'D NUMBER 
PER DESCRIPTION 

CU 
- - - 1 BOLT WITH NUT (VARIES WITH GUY WIRE SIZE) 

- - - 1 WASHER (VARIES WITH GUY WIRE SIZE) 
- - 152180 1 HOOK EYE PLATE, GUY 
- - - 1 LINK, FIBERGLASS (VARIES WITH SIZE) 

- - - 1 GRIP, GUY (VAR IES WITH GUY WIRE SIZE) 
- - - 50 WIRE, GUY (VARIES WITH SIZE) 

3 2/25/10 

3/'8/0< 

GUINN GUINN ElJ(JNS 

WOOlSEY 

SPAN GUYS 
~Progress Energy2 NUNNERY NUNNERY 

1 2/24/0J YOU"'" SIUPSON WOOlSEY 

0 4/24/02 YOU"'" SIMPSON CRANE 

F L A I02. o~G~ 1 4 REVISED BY CK'D APPR. 



MACRO UNIT 

-

NOTES: 

1. SEE SECTION 

GUY, DOWN - WITHOUT FIBERGLASS LINK 
CODE G D f/J (GUY WIRE SIZE) 

~rca4 
NEUTRAL ~ 0'\ _Ll 

~ 4" 

ey-/ ~t 3 

5 

~ 
'" 

~~ 
c'-' 

--=­
BILL OF MATERIALS 

CU 
COMPATIBLE OTY CATALOG 

OTY 
ITEM 

UNIT REO'D NUMBER 
PER DESCRIPTION 

NO. CU 
1 - 1 - 1 BOLT W/NUT (VARIES W/GUY WIRE SIZE) 
2 - 1 - 1 WASHER (VARIES WITH GUY WIRE SIZE) 
3 - 2 - 1 GRIP, GUY (VARIES WITH GUY WIRE SIZE 
4 - 1 152180 1 HOOK, GUY 
5 - 50 - 1 WIRE, GUY (VARIES WITH SIZE) 
6 - 1 153109 1 CONNECTOR, 2 STR. TO 2 STR. MAX 
7 - 3 190404 1 WIRE, #6 SD CU BARE (FEET) 
8 - 1 153111 1 CONNECTOR, 2/0 STR. TO 2 STR. MAX 

01 FOR ADDITIONAL GROUNDING DETAILS. 

MACRO UNIT 

-

NOTES : 

1. SEE SECTION 

GUY, DOWN - WITH FIBERGLASS LINK 
CODE G D (SIZE OF LINK) (GUY WIRE SIZE) 

~('C 
4 

b...., 5 
('C 

'BITRA' ~ ~ K 6 

~ yrC09 r----­
~ '<SOAe

8 _ CN 200306 

-
BILL OF MATERIALS 

CU 
COMPATIBLE OTY CATALOG 

OTY 
ITEM 

UNIT REO'D NUMBER 
PER DESCRIPTION 

NO. CU 
1 - 1 - 1 BOLT W/NUT (VARIES W/GUY WIRE SIZE) 
2 - 1 - 1 WASHER (VARIES WITH GUY WIRE SIZE) 

3 - 2 152 180 1 HOOK EYE PLATE, GUY 
4 - 1 - 1 LINK, FBG, (SIZE VARIES W/CODE NO.) 
5 - 50 - 2 GRIP, GUY (VARIES WITH SIZE) 

6 - 1 - 50 WIRE , GUY (VARIES WITH SIZE) 

7 - 3 153109 1 CONNECTOR, 2 STR. TO 2 STR. MAX 

8 - 1 190404 3 WIRE, #6 SD CU, BARE (FEET) 
9 - 1 153111 1 CONNECTOR, 2/0 STR. TO 2 STR. MAX 

0 1 FOR ADDITIONAL GROUNDING DETAILS. 

5 2/25/10 GU INN CU..N ELKINS 

DOWN GUYS 
~Progress Energy4 12/21/07 CECCONI GUINN HOYT 

3 6/30/06 GUINN GUINN HOYT 

0 4/23/02 'fO\J!mi SOIPSON CRANE F LAI 02 . 0~G~16REVISED BY CK'D APPR. 



1/22/108 

3/4/09 

6 12/20/07 

7 

o 	4/U/02 

REVISED 

1Ok-- _____ GUY PLATE 

\ \ \------GUY STRAIN INSULATOR 

THIMBLE-EYE 

FACTORY-FORMED GRIP 

~ 
#6 SO BC -f1 ______ 

(SEE NOTE 7) ~ 

FIBERGLASS GUY STRAIN INSULATORS (LINKS), ARE USED TO INCREASE THE POLE'S BASIC INSULATION 
LEVEL (BIL), TO PREVENT LIGHTNING FLASHOVER, AND/OR PROTECT AGAINST THE GUY BECOMING 
ENERGIZED SHOULD IT COME IN CONTACT WITH SUPPLY CONDUCTORS. 

INSTALLATION: 

1. 	 ALL GUYS INSTALLED ABOVE THE NEUTRAL POSITION, IN PRIMARY CONSTRUCTION, SHALL BE INSTALLED 
WITH GUY STRAIN INSULATORS SUCH THAT A TWO FOOT SECTION OF THE GUY STRAIN INSULATOR 
EXTENDS BELOW THE LOWEST ENERGIZED COMPONENT ON THE POLE. 

2. 	 POLES WITH GUYED OPEN-WIRE SECONDARY CONDUCTORS ONLY (NON-INSULATED) MUST CONTAIN 
A GUY INSULATOR. 

3. 	 POLES WITH GUYED INSULATED SECONDARY CONDUCTORS ONLY (TPX, QPX) DO NOT REQUIRE GUY 
STRAIN INSULATORS. 

4. 	 GUY INSULATORS SHALL BE INSTALLED AT LEAST 12 FT. ABOVE GROUND. 

5. 	 GUY STRAIN INSULATORS INSTALLED IN SUPPLY SPACE (BETWEEN PRIMARY AND NEUTRAL) MUST 
MAINTAlr~ A 12" CLEARANCE FROM SUPPLY CONDUCTORS. 

6. 	 THE FIBERGLASS INSULATOR IS VOLTAGE IMPULSE RATED ONLY. UNDER NO CIRCUMSTANCES IS IT TO 
BE IN CONTACT WITH AN ENERGIZED CONDUCTOR. IT MAY BE TEMPORARILY USED IN SERIES WITH A 
POLYMER DEAD END DURING CONSTRUCTION TO GAIN CLEARANCES BUT MUST BE REMOVED FOR 
THE PERMANENT INSTALLATION. 

7. 	 SEE SECTI ON 01 FOR ADDITIONAL GROUNDING DETAILS . 

GUINN GUINN EUONS 

CUINN GUINN HOYT ~Progress Energy
c[CCONI GUINN HOYT GUY STRAIN INSULATORS 

SI).lPSON CRAN[YOUNTS P G NI o2 . 8~G~ 18CK'DBY APPR. 



1000 LBS. 

PULL ON 
POLE 

30' 

LEAD TO HEIGHT RATIO 

5' 10 15 20 25 30, 
(1 TO 3) (1 TO 2 ) (2 TO 3) (1 TO 1)

i,,,, *RESULTANTS BASED ON 1000 LB LOAD,, , 
U 

MULTIPLE GUYS 	 MULTIPLE GUYS AND GUY STUBS 

AT. HEIGHT 

NOTES: 

1, 	 WHEN MULTIPLE GUYS ARE REQUIRED ON THE SAME ANCHOR, THE LEAD LENGTH IS NOT TO EXCEED 
THE GUY ATTACHMENT HEIGHT OF THE HIGHEST GUY, UNLESS OTHERWISE SPECIFIED, GUY LEAD 
LENGTH SHOULD BE 2/3 THE HEIGHT (1.5 TO 1 RATIO). THE MAXIMUM LEADS WILL BE 1:1. 

2. IF LEAD LENGTH MUST BE GREATER THAN 1: 1, A GUY STUB MUST BE USED. 


3, CONSTRUCTION ON HILLSIDES OR ROCKFACE IS ONLY EXCEPTION. 


3 
2 GUY TENSIONS WITH POINT LOAD. MULTIPLE GUYS ~Progress Energy 
o 	 4/23/02 YOUNTS SIMPSON CRANE DWG.AND GUY STUBS 
REVISED BY CK'D APPR. PGN 02.04-20 



~o 
TAPE MARKER 

I~ 
C CENTER STOP 

GUYSTRAND ,~CAROLINAS 
5/16", 7 STR, HIGH STRENGTH 10053106 

7/16", 7 STR, UTILITIES GRADE 10053502 

~FLORIDA 

120315 

NONE 

r TYPICAL GUYSTRAND 
/ SPUCE APPLICATION 

*SEE CAROLINAS DWG, 02.08-02 FOR REPLACEMENT OR MAINTENANCE PART NUMBERS AND ASSEMBLIES 

NOTES: 

1. GUYSTRAND SPLICES ARE DESIGNED TO PROVIDE A QUICK AND ECONOMICAL MEANS OF REPAIRING 
BROKEN OR DAMAGED GUYSTRAND. OR FOR OTHER APPLICAllONS WHERE THE ENTIRE GUY MAY 
OTHERWISE HAVE TO BE REPLACED. 

2. STRAIGHTEN STRAND AND TAPE TO INSURE STRAND STAYING IN LAY WHEN CUTllNG. REMOVE TAPE 
AFTER CUTTING. USING HALF THE LENGTH OF THE OVERALL SPLICE AS A GAUGE. PLACE A SECOND 
TAPE MARKER ON THE STRAND AT THIS POINT. 

3. INSERT STRAND IN PILOT CUP AND THRUST INTO JAW ASSEMBLY UNTIL IT HITS THE BUILT IN CENTER 
STOP. DO NOT CONSIDER THE INSTALLATION SAFE NOR PROPER UNLESS THE TAPE MARKER IS WITHIN 
1/2~ FROM END OF SPLICE. 

4. SET JAWS BY PULLING STRAND BACK FIRMLY BY HAND. 

5. DO NOT ATTEMPT TO REUSE SPLICES. 

3 

GUYSTRAND SPLICE INSTALLATION 
~Progress Energy 

PGN DWG, 

02.04-22 

2 
1 

o 
7/15/03 

4/23/02 

YOUNTS 

YOUNTS 

SIIoIPSON 

SIMPSON 

WOOLS£Y 

CRANE 



~ 
r-= ..-­

~ ~ 
0 

MAST ARM LENGTH TO BE 
SPECIFIED BY ENGINEER 

1 

15' ABOVE 
GROUND LEVEL 

GROUND L:::L ~ 

~ 
>:;Y»-Y'A'Y'A'Y»-y~ -=­ ~»-y»-y»-y»-y~ 

NOTE: USE ONLY WHEN PEDESTRIAN TRAFFIC IS-­
EXPECTED BEnNEEN POLE AND ANCHOR 

~ FLORIDA BILL OF MATERIALS 
CU 

COMPATIBLE OTY CATALOG 
OTY 

MACRO UNIT ITEM 
UNIT REO'D NUMBER 

PER DESCRIPTION 
NO. CU 

013308 1 WASHER, 2-1/4" SQUARE 
014114 3 SCREW, LAG 1/2" X 4" 
152106 1 BOLT, 5/8" X 10" GALVANIZED WITH NU 
152160 2 GRIP, GUY, 5/16" 01A. 
152171 1 GUARD, GUY, 8', 1-1/2", POLYETHLENE 

1 GM05 1 
152174 1 CLAMP, GUY, MAST ARM 

-
152175 1 FLANGE, GUY, MAST ARM 
152180 1 PLATE, GUY, HOOK 
153109 1 CONNECTOR, 2 STR. TO 2 STR . MAX 
153111 1 CONNECTOR, 2/0 STR. TO 2 STR . 
200306 3 TIEWIRE, 64 SLO SO AL 
210504 40 WIRE, GUY 5/16" (FEET) 
380208 5 CONDUIT, STEEL, W/C 2" 

~ NOTES: 

1. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS, 

5 ' 2/2'/07 CECCONI QlINN HOYT 

GUY, MAST ARM - WITHOUT FIBERGLASS LINK -
5/16" GUY WIRE 

~Progress Energy4 , '/27/06 OUfruSON GuN" HOYT 

3 3/18/04 .........,-­NUtrt4(RY wooc= 

o 4/23/02 .......eN CIWI' 

FLAI 02.04~26REVISED BY CK'D APPR. 



~ 

MACRO UNIT 

GM_5 

~ NOTES: 

1. SEE SECTION 

... 12 

~ 
r= 

~ 
3 

=-< 

~ /JJ 
MAST ARM LENGTH TO BE 
SPECIFIED BY ENGINEER 

..----® 
6 

I ~ ~ 

\ ~ 

15' ABOVE 
GROUND LEVEL 

GROUND LEVEL ~ 
---® 

~ 

NOTE: USE ONLY WHEN PEDESTRIAN TRAFFIC IS 
EXPECTED BETWEEN POLE AND ANCHOR 

FLORIDA BILL OF MATERIALS 
CU 

COMPATIBLE QTY CATALOG 
QTY 

ITEM 
UNIT REQ'D NUMBER 

PER DESCRIPTION 
NO. CU 

1 - 1 152106 1 BOLT, 5/6" X 10" GALVANIZED WITH NUT 
2 - 1 013306 1 WASHER, 2-1/4" SQUARE 
3 - 1 050492 1 HOOK EYE PLATE GUY 
4 - 1 - 1 LINK, FIBERGLASS (VARIES WITH SIZE) 
5 - 1 050225 2 GRIP, GUY 5/16" 
6 - 1 210504 40 WIRE, GUY 5/16" 
7 - 1 050411 1 CLAMP, MAST ARM GUY 

6 - 1 383208 1 PIPE, STEEL-MAST ARM, 2" GALVANIZED 
9 - 1 050412 1 FLANGE, MAST ARM GUY 

10 - 1 014114 2 SCREW, LAG 1/2" X 4" 
11 - 1 153109 1 CONNECTOR, 2 STR. TO 2 STR . MAX 
12 - 1 190404 3 WIRE, #6 SD CU, BARE (FEET) 
13 - 1 153111 1 CONNECTOR, 2/0 STR. TO 2 STR. MAX 

01 FOR ADDITIONAL GROUNDING DETAILS. 

5 12/2 1/07 CECCONI CU INN " OYT 

GUY, MAST ARM - WITH FIBERGlASS LINK -
5/16" GUY WIRE 

~Progress Energy4 11 /2 7/ 06 BURLISON CUINN " OYT 

3 3/ IS/ 0" p..'U tfH e:.qy NUNN['RY WOOLSEY 

CRAN t0 4/23/02 YOO NTS Sll.I PSO!l 

FLAI02.04':"28REVISED BY CK'D APPR . 



----------
EXAMPLE: 


PROBLEM DATA: 


GRADE 'c' CONSTRUCTION 

THREE-PHASE VERTICAL CONSTRUCTION 

795 MC PRIMARY 
1/0 MAC NEUTRAL 
SPAN: 200 FT. 
LINE ANGLE: 30 DEGREES 
SOIL CLASS: 6 
GUY LEAD TO HEIGHT RATIO: 2 TO 3 

LEAD 
DWG. 

TO HEIGHT 
02.04-30B 

IS GIVEN 
SHOWS 

IN T
LEAD 

HIS 
TO 

EXAMPLE 
HEIGHT TABLE. 

HOW TO DETERMINE LINE ANGLE 

LINE 59· 
----~--

LA 

DISTANCE IN FEET IS APPROX. - ­

EQUAL TO NUMBER OF DEGREES 

IN LINE ANGLE (LA). IF YOU ARE 

ONLY ABLE TO STEP OUT 30 FT. 

THEN MULTIPLY THE DISTANCE BY 2. 


DETERMINING GUY WIRE TENSION: 

SEE CHART ON DWG. 02.04-32. USING THE PROBLEM DATA 
ON ABOVE, DETERMINE THE TENSION IN THE GUY WIRE. 

TENSION 795 MC: 	6055 LBS 
TENSION 1/0 MAC NEUTRAL: 2096 LBS 

IF EACH CONDUCTOR IS GUYED, A 5/16
H 

GUY WIRE CAN BE USED. 

IF THE TOP TWO PHASES ARE GOING TO ONE ANCHOR, THEN THE PULL 

KEY RATING «» 90% 
OF ULTIMATE 

5/16 7,200 

7/16 15,000* 

*UMITED TO 15,000 
INTENTIONALLY. 90% OF 
ULTIMATE IS 16,200. 

ON THE ANCHOR WOULD BE 6055 LBS X 2 = 12,110 LBS. 

WITH THE BOTTOM PHASE AND NEUTRAL GOING TO ONE ANCHOR, THE 
PULL ON THE ANCHOR WOULD BE 6055 LBS + 2096 LBS = 8,151 LBS. 

IF A REDUCED TENSION NEUTRAL IS USED, THE TENSION WOULD BE HALF 
OF THE NORMAL TENSION. THEN THE TOTAL LOAD ON ANCHOR A2 BELOW 
WOULD BE 6055 LBS + 1048 LBS = 7103. 

SELECTING AN ANCHOR: 


SEE ANCHOR HOLDING STRENGTH TABLE ON DWG. 02.06-02. THE VALUES ON THIS TABLE ARE 

THE MANUFACTURER'S RATED STRENGTH FOR THE VARIOUS SOIL TYPES WITH A 1.5 SAFETY FACTOR. 


THE REQUIRED ANCHOR FOR THE TOP TWO PHASES (A1) IS A DOUBLE HELIX (MINIMUM). 


THE REQUIRED ANCHOR FOR THE BOTTOM PHASE AND NEUTRAL (A2) IS A 10
H 

PISA (MINIMUM). 


795 MC 

795 MC 

795 MC 12.110 LBS TOTAL OF 	 BOTH GUYS 

1/0 	AAAC 

7103 LBS TOTAL OF BOTH GUYS 

A2 A1 

3 

2 ~Progress Energy
EXAMPLE GUYING PROBLEM 

o 2/25/09 CECCON I CIJ4NI>I HOY1 

F L A I02.04':30A 



DETERMINING LEAD TO HEIGHT RATIO: 


IF YOU HAVE A 20 FT. LEAD AND 36 FT. HT. 20 / 36 = .56 USE THE 1/2 RATIO CHART. 


IF YOU HAVE A 12 FT. LEAD AND 40 FT. HT. 12 / 40 = .30 THIS EXCEEDS THE 1/2 RATIO IN 

OUR GUY TABLES. A POLEFOREMAN EVALUATION IS NEEDED. 


RATIO LESS THAN 0.33 REQUIRES POLEFOREMAN EVALUATION 

1 1 USE 1/3 (0.33 - 0.49) 

1 j USE 1/2 (0.50 - 0.66) 

I . . 1 USE 2/3 (.0.67 - 0.99) 

USE 1/1 RATION GREATER THAN 1.0 

3 

2 ~Progress Energy
EXAMPLE GUYING PROBLEM 

o 2/24/09 C[CCQNI GUINN ~IOYi OWG. 

REVISED BY CK·D APPR. FLA 02.04-30B 



96 96 121 121 121 121 

0. 1928 0.237 0.2985 0.3105 0.4423 0.5408 

•• AVOID ON DOUBLE CIRCUIT DESIGN, MAY REQUIRE INCREASE IN POLE CLASS 
"'SPECIAL DESIGN : REQUIRES A POLErOREt.4AN EVALUATION 

NOTES: 

1. FOR A 1/0 AAAC REDUCED TENSION NEUTRAL, USE 1/2 THE TENSION 
VALUE SHOWN IN THE TABLE ABOVE FOR THE 1/0 AAAC. 

149 

0.5948 

142 

0 .7695 

SPAN 

GUY 

TABLE A 
TENSION IN GUY WIRE FOR ONE CONDUCTOR 

(MULTIPLY BY NUMBER OF CONDUCTORS FOR TOTAL GUY TENSION) 

4 BC 2 BCUNE LEAD1/0 ACSR6BC 2 ACSR 1/0 SIR CU 2/0 SIR CU 336 MC SIRANGLE 795 MC TO1/0 MAC4 ACSR 2AAACDEGREES HEIGHT 
POLE 4540 40 45 45 45 50 45HEIGHT 

3 
SHORT SPAN GUYING TABLES2 ~Progress Energy

SPANS 200' OR LESS ­
o 2/24/09 CECCON I GlIItlki HOYT DWG.GRADE C FLA 02.04-32 



TABLE B 
TENSION IN GUY WIRE FOR ONE CONDUCTOR 

(MULTIPLY BY NUMBER OF CONDUCTORS FOR TOTAL GUY TENSION) 

1/0 ACSR 1/0 S1R CU 2/0 S1R CU 
1/0 AAAC 

45 45 45 45 45 

121 121 12 1 121 149 142 

lEAD 
TO 

HEIGHT 

0 .2985 0.3105 0 .4423 0 .5408 0 .5948 0 .7695 

•• AVOID ON DOUBLE CIRCUIT DESIGN, MAY REQUIRE INCREASE IN POLE CLASS 
···SPECIAL DESIGN: REQUIRES A POLEfOREIAAN EVALUATION 

NOTES: 

1. roR A 1/ 0 AAAC REDUCED TENSION NEUTRAL, USE 1/2 THE TENSION 
VALUE SHOWN IN THE TABLE ABOVE FOR THE 1/ 0 AAAC . 

SPAN 

GUY 

MEDIUM SPAN GUYING TABLES 
SPANS 400' OR LESS 

GRADE C 

~Progress Energy 

FLA DWG . 

02.04-34 

2 

o 2/2,,/09 

REVISED 

CECCONI 

BY 

GUINN 

CK'D 

HOYT 

APPR. 



TABLE C 
TENSION IN GUY WIRE FOR ONE CONDUCTOR 

(MULTlPLY BY NUMBER OF CONDUCTORS FOR TOTAL GUY TENSION) 

1/0 ACSR 1/0 STR CU 2/0 STR CU 
1/0 MAC 

NOTES: 

POLE 
HEIGHT 40 

96 

40 

96 

40 45 45 

96 121 121 

1. FOR A 1/0 AAAC REDUCED TENSION NEUTRAL, USE 1/2 THE TENSION 
VALUE SHOWN IN THE TABLIE ABOVE FOR THE 1/0 AAAC. 

45 

121 

50 

149 

SPAN 

GUY 

2 

*LlMITED TO 15K INTENTIONALLY 
90% OF ULTIMATE IS 16200 

3 
LONG SPAN GUYING TABLES 

SPANS 600' OR LESS -
GRADE C 

~Progress Energy 

FLA DWG. 

02.04-36 

2 

o 2:/2:" /09 CECCONI CUINN HOYT 



TABLE A 
TENSION IN GUY WIRE FOR ONE CONDUCTOR 

(MULTIPLY BY NUMBER OF CONDUCTORS FOR TOTAL GUY TENSION) 

UNE 4BC 2 BC 1/0 ACSR
ANGLE 6 BC 2 ACSR 

1/0 MAC 1/0 STR CU 2/0 STR CU 336 MC 
DEGREES 4 ACSR 2MAC 

40 40 40 45 45 45 

96 96 96 121 121 121 

0.1928 0.237 0.2985 0.3105 0.4423 0.5408 

•• AVOID ON DOUBLE CIRCUIT DESIGN, MAY REQUIRE INCREASE IN POLE CLASS 
"'SPECIAL DESIGN: REQUIRES A POLEFOREt.lAN EVALUATION 

NOTES: 

1. FOR A 1/0 AAAC REDUCED TENSION NEUTRAL, USE 1/2 THE TENSION 
VALUE SHOWN IN THE TABLE ABOVE FOR THE 1/0 AAAC. 

STR 

50 

149 

0.5948 

795 MC 

50 

149 

0.7695 

LEAD 
TO 

HElGI-IT 

SPAN 

GUY 

RATING @ 90% 

*LlMITED TO 15K INTENTIONALLY 
90% OF ULTIMATE IS 16200 

3 
SHORT SPAN GUYING TABLES 

SPANS 200' OR LESS -
GRADE B 

~Progress Energy 

FLA DWG. 

02.04-44 

2 

o 2/24/09 

REVISED 

CECCONI 

BY 

GUINN 

CK'D 

HOYT 

APPR. 



TABLE B 
TENSION IN GUY WIRE FOR ONE CONDUCTOR 


(MULTIPLY BY NUMBER OF CONDUCTORS FOR TOTAL GUY TENSION) 


POLE 

HEIGHT 


1/0 ACSR 
1/0 STR CU 2/0 STR CU

1/0 AAAC 

45 45 45 45 

96 96 121 121 121 121 

0.237 0.2985 0.540B 

LEAD 
TO 

HEIGHT 

50 45 

149 142 

0.5948 0.7695 

SPAN 

GUY 

2 

"* AVOID ON DOUBLE CIRCUIT DESIGN, MAY REQUIRE INCREASE IN POLE CLASS 
···SPECIAL DESIGN: REQUIRES A POLEFOREMAN EVALUATION 

NOTES: 

1. 	 FOR A 1/0 MAC REDUCED TENSION NEUTRAL, USE 1/2 THE TENSION 
VALUE SHOWN IN THE TABLE ABOVE FOR THE 1/0 MAC. 

"LIMITED TO 
90% OF ULTIMATE IS 16200 

RATING C 90% 

15K INTENTIONALLY 

3 
MEDIUM SPAN GUYING TABLES2 ~Progress Energy

SPANS 400' OR LESS ­
o 	 2/24/09 C(CCONI CUINN HOYf DWG.GRADE B FLA 02.04-46 



TABLE C 

TENSION IN GUY WIRE FOR ONE CONDUCTOR 


(MULTIPLY BY NUMBER OF CONDUCTORS FOR TOTAL GUY TENSION) 


1/0 ACSR 
1/0 MAC 

1/0 SIR CO 2/0 SIR CO 

40 40 45 45 45 50 

96 96 121 121 121 149 

0.1935 0 .237 0.2985 0.3105 0.4423 0.5948 

SPAN 

GUY 


.. AVOID ON DOUBLE CIRCUIT DESIGN. MAY REQUIRE INCREASE IN POLE CLASS 
••• SPECIAL DESIGN: REQUIRES A POLEfOREt.4AN EVALUATION 

NOTES: 

1. 	 FOR A 1/0 MAC REDUCED TENSION NEUTRAL, USE 1/2 THE TENSION 
VALUE SHOWN IN THE TABLE ABOVE FOR THE 1/0 MAC. 

3 
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ANCHOR HOLDING POWER - POUNDS (BASED ON SAFETY FACTOR OF 1.5} 

CLASS: CLASS 1 CLASS 2 CLASS 3 CLASS 4 CLASS 5 CLASS 6 CLASS 7 

SOFT CLAY, 
FILL 

SOLID LAMINATED FIRM CLAY, LOOSE 
WET CLAY 

TYPE SOIL: BED ROCK, SHALE, GRAVEL, COMPACT COARSE 
SILT,HARDPAN CLAYPAN COARSE SANDROCK SANDSTONE SAND COMPACT 

LOOSE 

FINE SAND 
FINE SAND 

PROBE TORQUE (INCH-LBS) - OVER 600 500-600 400-500 300-400 200-300 100-200 

B" SCREW ANCHOR - - - - 7330 6000 4000 

10" SCREW ANCHOR - - - - B665 6665 4665 

10" PISA* - lB,330 16,000 14,000 11,665 B665 6665 

2 HELIX ANCHOR - 27,330 24,000 21,330 lB,OOO 15,330 12,665 

3 HELIX ANCHOR - 3B,665 34,000 30,665 26,000 21,330 17,330 

*USED IN INVERNESS 

NOTES: -­

1. WHEN SELECTING ANCHORS, IT IS MORE ECONOMICAL TO USE ONE ANCHOR RATHER THAN MULTIPLE 
ANCHORS. 

2, INSTALL ANCHORS DEEP ENOUGH, BY USE OF EXTENSIONS, TO PENETRATE CLASS 5, 6, OR 7 SOIL 
UNDERLYING MUSHY SILT OR QUICKSAND, 

3. IF SAllSFACTORY PENETRAllON CANNOT BE ACHIEVED, REDUCE ANCHOR ONE SIZE AND USE NEXT 
LOWER SOIL CLASS FOR RATING (ENGINEERING APPROVAL REQUIRED). 

4. ANCHORS SHOULD BE INSTALLED SUCH THAT THE ENllRE ANCHOR ROD IS IN DIRECT LINE WITH 
THE TENSION ON THE GUY, 

5. SEE SECllON 12 FOR COASTAL AND CONTAMINATED AREA APPLICAllONS. 

6. ANCHOR HOLDING STRENGTH IS BASED ON MANUFACTURER TEST DATA. THE ANCHOR CAPAcmES IN 
IN THE TABLE ABOVE HAVE A SAFETY FACTOR OF 1.5 IN CONSIDERAllON OF STRENGTH LOSS DUE 
TO POSSIBLE LIFETIME MINOR ANCHOR DETERIORAllON OR SOIL INCONSISTENCIES, 
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24­ EXTENSION 
PEC CN 10013613 

o 

6' EXTENSION 

PEC CN PEF CN 

10012508 40216 

SCREW ANCHOR 

ANCHOR EYE ORIENTATION IS LEFT TO 
THE DISCRETION OF THE INSTALlER 

1, SCREW INTO UNDISTURBED EARTH WITH TURNING BAR 
OR WITH ADAPTER ON POWER AUGER, USE CARE TO AVOID 
ANCHOR SPINNING IN A PLACE INSTEAD OF ADVANCING 
PROPERLY, 

SINGLE HEUX SCREW ANCHOR 

FLORIDA BILL OF MATERIALS 
COMPATIBLE UNIT I CATALOG NUMBER I DESCRIPTION 

AN08 I 040108 I ANCHOR SCREW, 8", SINGLE HELIX 
AN10 I 040110 I ANCHOR SCREW, 10" SINGLE HELIX 

CAROLINAS BILL OF MATERIALS 
COMPATIBLE UNIT CATALOG NUMBER DESCRIPTION 

ANC-SCR6 10012003 6" SCREW ANCHOR, 3/4" X 66" 
ANC-SCR8 10012409 8" SCREW ANCHOR, 1" X 66" 

ANC-SCR10 10012607 10" SCREW ANCHOR 1-1/4" X 96" 
ANC-SCR15 10012805 15" SCREW ANCHOR, 1-1/4" X 96" 

J­
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SCREW ANCHORS (NO WRENCH) 
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14" U W~ 

I'" 5' ==­ 6~ ~ 

f' 
7' 

TD 
8" - ~ -==­

• - 6 
lJ) 

.1 CAROLINAS ON LY 
~ SEE NOTE 1 ~ 

D)8000 LB RATED 

14" HELI X EXT. 
CN 10013605 
SEE NOTE 1 

• NOTES: 

STANDARD EXTENSION 1. 5' ANCHOR EXTENSION RATED 
FOR A HIGH TORQUE APPLICATION 

eJ AND LABELED WITH GREEN PAINT. 

~ 
MATCHING DOUBLE HELIX 
AVAILABLE ALSO AVAILABLE 

~TRIPLE EYE WITH COUPLING (CAROLINAS ONLY CN 10013704). 

2, INSTALL DOUBLE HELIX FIRST, 

CE 
IF ENOUGH TORQUE CANNOT BE 
REACHED, BACK THE DOUBLE OUT 

Y AND USE A TRIPLE. IF NEEDED, 
USE THE 14" HELIX EXTENSION IN 

KELLY BAR ADAPTER FOR USE WITH SQUARE SHAFT ANCHORS WORST CASE SCENARIOS. 
~ ~ CN 151226 

DOUBLE AND TRIPLE HELIX SgUARE SHAFT ANCHORS 

FLORIDA BILL OF MATERIALS 
ITEM NO. ASSEMBLY MATER IAL ITEM QUANTITY DESCRIPTION 

040132 1 ANCHOR, TRIPLE EYE, DOUBLE HELIX, 8" - 10" 
1 AN 2H 040204 1 ROD, EXT. AN CHOR, SQUARE SHAFT, 1- 1/ 2 " X 7 ' 

040232 1 EXTENSION, TRIPLE EYE 
040154 1 ANCHOR, TRIPLE EYE, TRIPLE HELI X, 8 " - 10 " - 12" 

2 AN3H 040204 1 ROD, EXT. ANCHOR, SQUARE SHAFT, 1-1/2" X 7' 
0 40232 1 EXTENSION, TRIPLE EYE 

CAROLINAS BILL OF MATERIALS 
ITEM NO. ASSEMBLY CATALOG NUMBER QUANTITY DESCRIPTION 

10013209 1 AN CHOR, TRIPLE HLX, 7' 
1 ANC-TH LX 10013506 1 ANCH, EXT, TRIPLE HLX, 7' 

10310605 1 TRIPLE EYE Wi COUPLING 
10013100 1 ANCHOR, DOUBLE HLX, 5' 

2 ANC -DHLX 1001350 6 1 ANCHOR, EXT, TRIPLE HLX , 7' 
10310605 1 TRIPLE EYE WI COUPLING 

3 ANC-HLX -EXT4 10013407 1 AN CHOR, EXT, DBH LX 3.5 ' 

3 
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1. GROUND UNE 2. GROUND UNE 3. GROUND LINE 
TREATED. TREATED AND TREATED AND 

FUMIGANT INTERNAL TREATED. 
TREATED. 

4. 	GROUND LINE TREATED. 5. VISUAL BUT NOT 6. FUMIGANT TREATED ONLY. 
WOODfUMED AND INTERNAL GROUND LINE TREATED 
TREATED OR WOODFUMED (VISUAL OR SOUND 
AND INTERNAL TREATED AND BORE). 
ONLY. 

* 

7. 	 REJECT-POLE DOES B. REJECT-POLE DOES NOT 9. REJECT-POLE DOES NOT MEET 

NOT MEET STRENGTH MEET STRENGTH REQUIRE­ STRENGTH REQUIREMENTS. SHALL 

REQUIREMENTS AND MENTS. BUT CAN BE NOT BE CUM BED. AND SHOULD 

SHOULD BE REPLACED. GROUND LINE TREATED BE REPLACED AS SOON AS 


AND REINFORCED. 	 POSSIBLE. 

o ooo 

(WHITE)(WHITE) (YELLOW) (WHITE) 

NOTES: 

1. 	ALL OF THE INSPECTION TAGS SHOWN ABOVE ARE ALUMINUM. 

2. 	 INSPECnON TAGS 7, 8 AND 9 SHOWN ABOVE ARE PAINTED THE COLOR INDICATED ON THE TAG. 

3. 	INSPECnON TAGS 7, 8 AND 9 (REJECT TAGS) ARE ATTACHED AND CENTERED ON EXISTING POLES 
2" BELOW THE DIS NUMBER. IF FOUND, REPORT TO LOCAL OPERAnONS CENTER. 

2 ~Progress Energy
OSMOSE POLE INSPECTION TAGS (O&M) 

o 	3/22/02 'YOU NTS SIMPSON CRANE DWG.PGN 02.08-04REVISED BY CK'D APPR. 



STANDARD PROCEDURES BULLETIN 

1. GROUNDLINE TREATMENT OF POLES TO BE REINFORCED 

THE NORMAL SEQUENCE OF THE CREOSOTE-TREATED WOOD POLE INSPECTION / TREATMENT / 
REINFORCEMENT ACTIVITIES AS PRESCRIBED IN THE DISTRIBUTION SYSTEM PREVENTATIVE MAINTENANCE 
PROGRAM IS: 

A. FIRST, THE POLE IS TO BE INSPECTED PER THE SPECIFICATIONS FOR THE INSPECTION AND 
GROUNDLINE TREATMENT OF WOOD POLES. THIS INSPECTION WILL IDENTIFY REINFORCEABLE 
POLES, AS WELL AS THE TREATMENT(S) THE POLE NEEDS TO RECEIVE. 

B. NEXT, THE SPECIFICATION CALLS FOR THE POLE DETERMINED TO BE REINFORCEABLE TO BE 
FULLY TREATED WITH ALL OF THE GROUNDLINE TREATMENTS DETERMINED NECESSARY BY THE 
INSPECTION. THE PAYTOX POLE BANDAGE IS NOT ONE OF THE TREATMENTS CALLED FOR IN 
THE INSPECTION. PAYTOX IS THE PRESERVATIVE WRAP SPECIFIED BY DWG. 02.08-08 FOR 
RETREATING CREOSOTE POLES WHICH EITHER: 

1. HAVE BEEN REMOVED FROM SERVICE, CLASSIFIED FOR REUSE, AND ARE BEING 
REINSTALLED. 

2. ARE MORE THAN 5 YEARS OLD AND MORE THAN HALF OF THE SURROUNDING EARTH 
HAS BEEN EXCAVATED FOR MAJOR UNDERGROUND CONSTRUCTION (e.g. BULK FEEDER 
RISER INSTALLATION). 

~ 2. STEEL REINFORCER SHALL BE HEAVY DUTY GALVANIZED OSMO-C-TRUSS™ OR OSMO-C2-TRUSS™ . 
SEE DWG. 02.08-10 FOR TRUSS SELECTION GUIDE. 

3. THE HEIGHT OF STEEL ABOVE THE GROUNDLINE SHALL BE AS SHOWN ON DWG. 02.08-12. 

4. TO ACHIEVE MAXIMUM STRENGTH, POSITION THE TRUSS SO THAT ITS STRONGEST AXIS IS PARALLEL 
TO THE DIRECTION OF FALL. SEE DETAILS A-E ON DWG. 02.08-14. 

5. THE STEEL REINFORCER SHALL BE DRIVEN TO A DEPTH OF AT LEAST 6" DEEPER THAN THE POLE 
DESIGN EMBEDMENT SHOWN ON DWG. 02.02-08. SEE DWG. 02.08-12. 

6. BANDING SHALL BE HEAVY-DUTY GALVANIZED STEEL STRAPPING 2" WIDE X 0.060" THICK WITH 
COATING OF 2 OZ PER SQUARE FT. (MIN.), OR EQUIVALENT STAlNLESS STEEL BAND. STRAPPING 
MUST RESIST A LOAD OF 10,000 LBS. TENSION, AND HAVE MINIMUM TENSILE STRESS OF 82,000 
PSI. 

7. SEE DETAILS A & B ON DWG. 02.08-12 FOR REQUIRED QUANTITY AND LOCATIONS OF BANDING. 

8. BAND SEALS SHALL BE HEAVY-DUTY GALVANIZED STEEL. EACH BAND SHALL BE SECURED WITH TWO 
CRIMPED SEALS. 

g. POLES REINFORCED WITH 7" OR 8" TRUSSES SHALL BE SINGLE WRAPPED WITH STEEL STRAPPING 
AND SECURED WITH TWO BANDING SEALS. POLES REINFORCED wrrH gn OR 10" TRUSSES SHALL 

~ BE DOUBLE WRAPPED WITH STEEL STRAPPING SECURED WITH TWO DOUBLE BANDING SEALS AND 
DOUBLE BANDS. 

~ 10. DOUBLE TRUSSES ARE NOT PERMITIED ON DISTRIBUTION POLES. 

11. REINFORCED POLES SHALL BE TAGGED WITH A COMPANY-APPROVED TAG SHOWING YEAR REINFORCED 
AND COMPANY REINFORCING (PROGRESS ENERGY COMPANY OR CONTRACTOR). 

12. REFER TO POLE GROUNDLINE INSPECTION AND TREATMENT SPECIFICATION FOR RELATED INFORMATION. 
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A. 1. EXISTING POLES: B. REMOVE EXTERNAL oECAY, AND WIRE BRUSH 
EXCAVATE lB" DEEP, SOUND AND PROD-TEST POLE ADHERING SOIL FROM POLE. 
TO EVALUATE INTERIOR STRENGTH. (ONCE A POLE 
IS EXCAVATED IT MUST BE TREATED OR REJECTED. 
A POLE SHOULD BE REJECTED WHEN EXTERNAL 
ROT REDUCES THE CIRCUMFERENCE OF THE POLE 
3" OR MORE.) 

2 . REINSTALLED POLES : 

SET POLE AND BACK-FILL (lie TAMP) TO LEVEL 18" 
FROM GRADE. 

C. 	A FIBERGLASS POLE WRAP (PATOX) D. EXCAVATION IS BACK-FILLED AND TAMPED. 
IS APPLIED SO THAT 2" - 5" OF 
COVERING IS ABOVE NORMAL GROUND 
LEVEL. STAPLE OR TACK WRAP TO POLE 
TO HOLD IN PLACE. ENSURE WRAP MAKES 
GOOD CONTACT WITH POLE SURFACE, 
LEAVING NO AIR VOIDS BETWEEN WRAP 
AND POLE. 

NOTES: 

1. 	 ALL CREOSOTE WOOD POLES THAT ARE REMOVED FROM SERVICE AND CLASSIFIED FOR REUSE WILL 
BE GROUND-UNE TREATED AT THE TIME THE POLE IS REINSTALLED. 

2. 	TREAT ALL CREOSOTE POLES OVER 5 YEARS OLD WHEN DIRT IS EXCAVATED FROM MORE THAN HALF 
OF THE POLE CIRCUMFERENCE BY MAJOR U.G. CONSTRUCTION. CCA (SALT GREEN) POLES DO NOT 
REQUIRE TREATMENT. 

3. 	WHEN EXISTING U.G. RISERS ARE ENCOUNTERED, INSTALL WRAP AROUND POLE TO THE EXTENT 
POSSIBLE. 
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REINFORCING TRUSS SELECnON CHART 

POLE CLASS 
POLE 2 3 4 5HEIGHT 

TRUSS SIZE 
35 FT. 7X10 OR 7X11 

40 FT. 9X10 OR 9X11 BX10 OR BX11 BX10 OR BX11 

45 FT. 9HDX12 9X10 OR 9X11 9X10 OR 9X11 BX10 OR BX11 

50 FT. 9HDX12 9HDX12 9X10 OR 9 X11 9X10 OR 9X11 

55 FT. 10HDX13 9HDX13 9X10 OR 9X11 

~ 60 FT. 10HDX13 9HDX13 9HDX13 

NOTES: 

1. "HD" SUFFIX FOR TRUSS SIZE INDICATES TRUSS IS HEAVY DLfTY. HEAVY DUTY TRUSSES ARE 
REINFORCED WITH A snFFENER PLATE. 

2. FOR POLES HIGHER THAN 60', CONTACT DISTRIBunON STANDARDS FOR REQUIRED TRUSS SIZES 
AND ARRANGEMENTS. 

TRUSS PROFILES 

1/ 

STANDARD HEAVY DLfTY 

NOTES: 

1. THE FOLLOWING TYPES OF POLES ARE NOT ECONOMICAL TO REINFORCE: 

A. SERVICE POLES 

B. 35' SINGLE-PHASE TANGENT UNE POLES WITH NO PRIMARY EQUIPMENT (E.G. TRANSFORMERS, 
RECLOSERS) 

2. DO NOT REINFORCE RAILROAD AND UMITED ACCESS HIGHWAY CROSSING POLES DUE TO THE 
POSSIBIUTY OF REDUCED STRENGTH AT THE POLE TOP. 
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DECAY REQUIREMENTS MET DECAY REQUIREMENTS MET 

AT 15- ABOVE GROUND LINE AT 26" ABOVE GROUND LINE 


f- ­ POLE 

i 
PEC CN 2 1132303 
C-TRUSS COVER CAP 

L 3" [~i SEE '0" 5 

........!-1:=-~_~.-'r'--.~..-1- J 3" 

I 
- · - ­ t 

4'-6" 
r--TRUSS 

.­ 3" 

I 
15" MAX . -. 

\k I 

f--- POLE 

3" -t ­ _. J 
I 

BAND~ f--__-'--..--1 3" 

" -. ~-. ---, I 
5'-6" 

5' MIN. 5 ' MIN . 

f-­ --1...1 f-­ --<...l
'-- ­ '-- ­

DETAIL "B" 

METHOD FOR DETERMINING REQUIRED TRUSS SIZE 

1. 	 DETERMINE MINIMUM LENGTH OF STEEL REQUIRED ABOVE GROUNDLINE (4.5' OR 5.5' FROM 
REJECTED POLE SUMMARY), 

2, 	REQUIRED MINIMUM LENGTH OF TRUSS IS 1,0' + 5,0' (EITHER 9,5' OR 10.5'), 

3, 	DETERMINE MINIMUM TRUSS SIZE FOR POLE CLASS AND LENGTH FROM DWG. 02.08-10. 

4. 	POLES REINFORCED WITH r OR 8- TRUSSES SHALL BE SINGLE WRAPPED WITH STEEL STRAPPING 
SECURED WITH TWO BANDING SEALS. POLES REINFORCED WITH 9" OR 10· TRUSSES SHALL BE 
DOUBLE WRAPPED WITH STEEL STRAPPING SECURED WITH TWO DOUBLE BANDING SEALS, 

5, 	 DO NOT INSTALl C-TRUSS COVER CAP AT TIME OF C-TRUSS IN STAUATION , PERMANENTLY INSTAUL 
C-TRUSS COVER, ONLY PRIOR TO CLIMBING POLE. 
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TRUSS STRENGTH 

MAXIMUM 
STRENGTH 

TRUSS 

1/3 MAXIMUM 
STRENGTH 

CONDUCTOR (UNE OF 	 OF LEAD)LEAD) 
I--H------

POLE 

(UNE 

(PLACE TRUSS IN THE UNE OF LEAD) 

DETAIL -B­

ANGLE OR DEAD END POLE 
CORNER POLE 

POLE 

[ - ­ ,
-"" " ')"

I 
: I CONDUCTOR 

(PLACE TRUSS SO THAT ITS (PLACE TRUSS SO THAT ITS 
STRONGEST AXIS IS PARALLEL TO STRONGEST AXIS IS PARALLEL TO 
THE DIRECTION OF FALL) THE DIRECTION OF FALL) 

DETAIL -C-	 DETAIL -0 ­

NOTES: 

1. 	 IN DETAILS B. C. & D. THE lWO TRUSS ORIENTATIONS SHOWN ARE THE ONLY PERMISSIBLE 

ORIENTATIONS. ALTERNATE TRUSS LOCATION IS SHOWN BY THE DASHED UNE. 


2. 	 IF POLE CONFIGURATION/LOADING IS ALTERED. RE-EVALUATE THE POLE TO DETERMINE IF 

RELOCAllON OF REINFORCEMENT OR POLE REPLACEMENT IS REQUIRED. 
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SETTING UP PIKE POLE WINCH, AIR HAMMER, AIR 
AND PULL DOWN WINCH FOR DRMNG TRUSS 

AIR HAMMER 

CRADLE 


AIR HAMMER - -----I 
ROLLER 

SHEATH 
DRIVER 

ADJUSTABLE - --- 0 
CHAIN 

STEEL 
ROPE METAL 

TRUSS 

PULL 
DOWN 
WINCH 

STEEL 
DOLLY 

HAMMER ROLLER 
INTO GROUND 

HAND 
WINCH 

GROUND LINE 
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3 

2 

NOTES: 

NAILING STRAPPING TO POLE - PLACING SEALS ON STRAPPING 

*2" FLAT HEAD 
GALVANIZED NAILS 

10" MAX 

16" MAX 

2" TO 4" 

TWO SEALS 
PER BAND 

2" TO 4" 

POLE 

METAL TRUSS 

STRAPPING 

( 

CUT 2" GREATER 
THAN CIRCUMFERENCE 
OF POLE 
AT GROUND LINE 

GROUND LINE 

1. NAILS TO HOLD BANDS ARE NOT NECESSARY WHEN USING A PNEUMATIC TENSIONER. 

~Progress Energy 
o ~/25/02 VOUNTS SIMPSON CRANE 

POLE REINFORCING 

STRAPPING PLACEMENT (O&:M) PGN DWG. 

02.08-18 



SINGLE "DOG" 
CRIMPING 

POLE 
TO AIR 
COMPRESSOR 

BANDING 

FOR 

PNEUMATIC 
CRIMPER 

CRIMPING THE SEALS ON BANDING STRAPS 
(METAL TRUSS OMlnED FOR CLARllY) 

SEAL AND BAND INSTAlLAnON 

BAND SEAL 

CORRECT INCORRECT 

CRIMPING SEALS 

TRUSS SIZE SEAL lYPE 

7" & S" 2 SEALS PER BAND 
(SINGLE WRAP BANDING) 

2 SEALS PER BAND 
(DOUBLE WRAP BANDING)

9" & 10" 

NOTE: 

1. 	 WHEN SEAL 
NOR BAND 
EACH SEAL 
PLACES. 

IS CRIMPED. NEITHER SEAL 
SHALL BE TORN BY CRIMPING. 
SHALL BE CRIMPED IN TWO 

TENSIONING BANDING AROUND TRUSS AND POLE 

POLE 

NOTCHED TURNING DEVICE 
TO HOLD BANDING WHILE 
TIGHTENING 

STRAPPING 

(BANDING) 


GRIP FOR TENSIONERS 
INSERT BETWEEN TRUSS 
AND POLE 

LEVER ARM 
TO TIGHTEN BANDING 

BANDING 

TENSIONER 


NOTE: 

1. 	 USE THREE TENSIONERS IN ONE OPERAnON FOR TIGHTENING BANDS. START WITH THE TOP BAND 
AND TENSION TOP THREE BEFORE CRIMPING. (TWO TENSIONERS AND BANDING OMITIED FOR CLARITY 
PURPOSES) 
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BANDING STRAP LOCATIONS AND AMOUNT OF TRUSS EXPOSURE ON POLE AFTER DRMNG 

- - POLE 

METAL TRUSS 

TWO SEALS 
PER BANDING 
STRAP. TWO CRIMPS 
PER SEAL. (SEE 
DWG. 02.08-20) 

j """. 'j "~ 

BANDING 
STRAP 

I 

4 1/2' 
(SEE DWG. 02.08-12) 

=12" TO 4" 

GROUND LINE 
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03.00 GENERAL CONSTRUCTION NOTES 
PRIMARY CONSTRUCTION... . . . ..... .. .... ....... . .... . .. . .. . ............ . . .... . .. . 03.00-02 
PRIMARY CONSTRUCTION. ... .......... ... .. . ..... ..... . ... . .. . ... . ... . . . . . . ..... . . 03.00-04 
PRIMARY CONSTRUCTION - PROGRESS ENERGY flORIDA SPECIAL NOTES. ... ..... . .. . 03.00-06 
PIN INSULATOR INSTALLATION. .... . . . . . . . .... .. . ... . ... . . . ... . . . . . . . . . . ..... . ..... 03.00-20 

03.01 DISTRIBUTION PHASING 
STANDARD DISTRIBUTION PHASING FOR ALL AREAS EXCEPT ST. PETERSBURG.. . . ..... 03.01-04A 
STANDARD DISTRIBUTION PHASING FOR ST. PETERSBURG AREA ONLY. . . . .. . . . .... .... 03.01-04B 

03.02 CONNECTORS 

AUTOMATIC SPUCE INSTALLATION. . . . .. . . ... ............. . .... ....... . . . . ... . . . . .. . 03.02-01 

AUTOMATIC FUll. TENSION SPUCES. DEADENDS AND JUMPERS . .. . . ....... ... . . .... . . 03.02-02 

INSTALLATION GUIDE FOR CONNECTORS. . .. . . . . . . . .. . . . . . . ... .. .... . . .. . . . . . ....... 03.02-04 

INSTALLATION GUIDE FOR CONNECTORS.... . . . . . . ..... . . . . . . . .. . .. . .......... . . . . . . 03.02-06 

ALUMINUM TO ALUMINUM FLAT CONNECTIONS.. . .. .... . .. . . . . . . . . .. ......... . . . . .. .. 03.02-09A 

ALUMINUM TO COPPER FLAT CONNECTIONS... . .... .. . . . . . . .. . .. . . ... . ... .. .. . . .... 03.02-09B 

OVERHEAD CONDUCTOR SPUCE APPUCATION. .... . ........ . ........ ......... .... .. . 03.02-10 

ONE PIECE COMPRESSION SPUCE FOR OVERHEAD CONDUCTORS.. . . . .. . . . . .......... 03.02-12 

INSTALLATION OF SQUEEZE-ON COMPRESSION CONNECTORS......... . ... .. . . . . . . .. .. 03.02-14 

SOLDERLESS CONNECTIONS. . . ....... .. .. .... . .. .. . . ... . . ... . . .. . . .... ..... .. . . .. . 03.02-20 

WEDGE CONNECTORS.. ..... . . ......... . . ..... . .. .... . . . . . . . .... .. .. . .. . . . .. . . . . . . 03.02-21 


03.03 BOLTED CONNECTORS AND CLAt.4PS 
~ HOT UNE CLAMPS... . ...... . . . . ............. ... ... . ..... . . . . .. . . . . . . . ... .. ..... . 03.03-03 

PRIMARY AND NEUTRAL DEAD END ASSEMBUES . .............. . .... . . . . . . . .... . . . . . 03.03-04 

03.0'"' HAND TIES/ PREFORt.4ED TlES/ ARt.40R RODS 
INSTALLATION GUIDE EZ-WRAP SPOOL TIE HORIZONTAL POSmON. ....... ... . ...... .. 03.04-02 

INSTALLATION GUIDE EZ-WRAP SPOOL TIE VERTICAl1.Y MOUNTED INSULATORS. .. . ... . . 03.04-03 
INSTALLATION GUIDE PRIMARY EZ-WRAP SIDE TIES..... ... . . .. . . .. . ....... .. .. . .... 03.04-04 

CONDUCTOR HAND TIES. ...................... . .......... . . . . .... . . . . . . . .. ... . . . . 03.04-07 

TOP TIE.. . . ... ................................ ........ .. .. . ............... .... .. 03.04-08 

FACTORY FORMED CONDUCTOR TIES....... . . . . .. . . .. . . . . ... . . ... . . ..... . .. . . . ... .. 03.04-09 

ARMOR RODS. ...... . ...................... .. . . . . . . . . . . . . . . .. . ... . .... ... . . . . .. . . 03.04-11 


03.06 INSULATORS 
POLYMER DEADEND ASSEMBLY . . . . . ......... .... . . . .. . . . . .. . ... .. . . . . . . . . . .. . ..... 03.06-02 
INSULATORS.. . . . . ... . ......... . . . . . ... . . • . . . • .. . ... . ... . . . . ... . ...... .. .... . . ... 03.06-04 
INSULATORS....... .. .. .. .. ..... . .. . .... ... . ..... . .... . . . . . . . ... . . . .. .. .... ...... 03.06-06 
INSULATORS.......... ............. .. ..... . .. ......... . . .. . ..... .. . . . . . ..... . ... . 03.06-08 
STANDOFF HORIZONTAL POST INSULATOR BRACKETS. .... . . ..... ...... . .. . . .. . . . . ... 03.06-10 

03.08 SINGLE-PHASE CONSTRUCTION 
SINGLE-PHASE CONSTRUCTION - TANGENT. ..... . ...... . .. . . . . ....... . ...... . ..... 03.08-01 
SINGLE-PHASE CONSTRUCTION - SMALL ANGLE POLES. ... . . . . . . .. ...... . . . .. ...... 03.08-02 
SINGLE-PHASE - DEADENDS AND MEDIUM ANGLES. .... . .. . . . . . .. . .. . . . . . . ...... .. . 03.08-04 
SINGLE-PHASE CONSTRUCTION - FUSED TAP. . . . . . . . . . . . . . . . . .. . ..... ..... . . . ..... 03.08-05 
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03.11 CROSS-ARM/ RURAL CONSTRUCTION 

CROSSARMS FOR ALUMINUM AND COPPER CONDUCTORS.. . .. ..... ....... ......... . . 03.11-01 

HORIZONTAL CONSTRUCTION - 0 DEGREES TO 5 DEGREES..... .. ... .... . . ....... . . 03.11-02 

HORIZONTAL CONSTRUCTION - 6 DEGREES TO 15 DEGREES........ . . . . . . . . . . ...... 03.11-04 

HORIZONTAL CONSTRUCTION - 16 DEGREES TO 59 DEGREES...... ... ... . . . . . ...... 03.11-06 

HORIZONTAL CONSTRUCTION - 60 DEGREES TO 90 DEGREES..... . . ....... .. . . ... . . 03.11 -1 0 

HORIZONTAL CONSTRUCTION - DEADEND.. ... . .... ..... ......... . . . ... . . .. ...... . . . 03.11-12 

HORIZONTAL TANGENT WIlH HORIZONTAL CONSTRUCTION. .. .... . .... .. . .. . .. . .. .... .. 03.11-14 

HORIZONTAL DEADEND WITH HORIZONTAL DEADEND. . . ..... .. .... . ....... . . . .. .... .. 03.11 -1 6 


03.12 VERTICAL CONSTRUCTION 

VERTICAL CONSTRUCTION - TANGENT 795 MC - 0 DEGREES TO 3 DEGREES, 


St.4ALLER CONDUCTORS - 0 DEGREES TO 5 DEGREES.... .. .............. . . .. . . 03.12-02 
VERTICAL CONSTRUCTION - SMALL ANGLES. . ... . ... ...... ... . . . . ............ . .. ... 03.12-04 
VERTICAL CONSTRUCTION - ANGLE ASSEMBUES - ANGLES TO 60 DEGREES..... . ... 03.12-06 
VERTICAL CONSTRUCTION - DEADEND. .......... . .............. .... ........ ...... . 03.12-10 
VERTICAL DOUBLE DEAD END CONSTRUCTION - THREE PHASE...... .. .... . . . ...... . 03.12-11 
VERTICAL TANGENT CROSSING. . . ..... . .. ......... .... . .. ........ ........ . ..... . . .. 03.12-12 
VERTICAL DEADEND WITH VERTICAL DEADEND....... .. ...... ...... ... .. .. ....... .... 03.12-14 
VERTICAL CONSTRUCTION RAILROAD CROSSING TANGENT AND ANGLES 

TO 10 DEGREES.. . ... . . ..... ....... . .. .... .......... ..... . ... ..... . . ........ 03.12-17 

VERTICAL CONSTRUCTION - TANGENT FUSED TAP CONSTRUCTION....... . .. . . ... .. .. 03.12-20 


03.14 DOUBLE CIRCUIT CONSTRUCTION 

VERTICAL CONSTRUCTION DOUBLE CIRCUIT, THREE-PHASE, 


o DEGREES TO 5 DEGREES. .......... . .. . ... . ...... . ....... . ........ . ... . .. . 03.14-02 
VERTICAL CONSTRUCTION DOUBLE CIRCUIT, THREE-PHASE, 

6 DEGREES TO 15 DEGREES. ...... ..... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 03.14-04 
VERTICAL CONSTRUCTION DOUBLE CIRCUIT, THREE-PHASE, 

16 DEGREES TO 59 DEGREES. . . ... . . . ..... ... ... . . . .. .. . . .. . ..... . . . .... . . . . 03.14-06 
VERTICAL CONSTRUCTION DOUBLE CIRCUIT, THREE-PHASE, 

60 DEGREES TO 90 DEGREES.. .. ..... ...... . . ..... ... . .... .. . ....... . ...... . 03.14-0B 
VERTICAL CONSTRUCTION DOUBLE CIRCUIT, DEADEND.. . .. . . . ... . ..... . . . .. . . . . ..... 03.14-10 

~ DOUBLE CIRCUIT STEEL ARM ... . .. ........ . . .... . .... . .. . . ....... . . . . . . ..... .. . . . 03.14-22 

03.16 SLACK SPAN CONSTRUCTION 

SLACK SPAN, DETAILS FOR ATTACHMENT TO INSULATOR. ..... .... .... . ....... ....... 03.16-00 

VERTICAL CONSTRUCTION - SLACK SPAN. .. ....... . . . .... .... .. . .. ..... . ... . .. .... 03.16-02 

VERTICAL SLACK SPAN WIlH VERTICAL CONSTRUCTION. ... . ... ... ... . ... .... . .. ... .. . 03.16-04 

SLACK SPAN. .... ..... ............ .. .. . . ... . .......... .. ...... . . . .... .. ... . .... . ' 03.16-30A 

SLACK SPAN. . .. . . . . ... . ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 03.16-30B 


~ HORIZONTAL CONSTRUCTION - SLACK SPAN 
CODE H (II OF PHASES) 5 (WIRE SIZE). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 03.16-32 

03.18 TAPS 
MIDSPAN 	 TAP CONNECTION & PRIMARY '1- TAP (ALTERNATE SLACK SPAN 

CONSTRUCTION).. . .... ...... ...... . . ......... ........... .... . . ........ . ..... 03.18-03 
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03.19 15KV COVERED CONDUCTOR - FOR MAINTENANCE ONLY 

15KV SPACER CABLE SYSTEM (FMO).. ... . . .. . ..... . ..... ,... ....... .... . ... . .03.19 -00 

TYPICAL TANGENT CONSTRUCTION (FMO)............ . . . . ......... . . ........ ... ..... 03.19-02A 

TYPICAL TANGENT CONSTRUCTION (FMO). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . ... 03.19 - 02B 

7 DEGREE-60 DEGREE OUTSIDE ANGLE CONSTRUCTION (FMO)........... . ... .. . .. .. 03.19 - 04A 

7 DEGREE-60 DEGREE OUTSIDE ANGLE CONSTRUCTION (FMO)...... .... . . ...... . ... 03.19-04B 

DOUBLE DEAD-END ANGLE CONSTRUCTION 61 - 90 DEGREES (FMO).... . ... . .. , ... 03.19-06A 

DOUBLE DEAD-END ANGLE CONSTRUCTION (FMO)....................... . .......... 03.19 - 068 

TYPICAL THREE-PHASE DEAD-END CONSTRUCTION (FMO)......... . .......... . ...... 03.1 9 -OSA 

TYPICAL THREE-PHASE DEAD-END CONSTRUCTION (FMO)........................... 03.19- 0S8 

THREE -PHASE DEAD-END CONSTRUCTION WITH UNDERGROUND RISER (FMO)......... 03.19 - 1OA 

THREE-PHASE DEAD-END CONSTRUCTION WITH UNDERGROUND RISER (FMO)... .. .... 03.19-1 OB 

SINGLE-PHASE LATERAL TAP TANGENT CONSTRUCTION (FMO)............... . ........ 03.19- 12A 

SINGLE -PHASE LATERAL TAP TANGENT CONSTRUCTION (FMO)............ . . .. , . ...... 03.19 - 128 

THREE-PHASE, LATERAL TAP CONSTRUCTION (FMO)..... . ............ . .......... . ... 03.1 9- 14A 

THREE-PHASE, LATERAL TAP CONSTRUCTION (FMO)........................... . ..... 03.19 - 14B 

TANGENT CONSTRUCTION, MESSENGER DEAD-END FOR LONG SPANS (FMO)...... . ... 03.19-16A 

TANGENT CONSTRUCTION, MESSENGER DEAD-END FOR LONG SPANS (FMO) ..... .. ... 03. 19 - 168 

TRANSFORMER TAP POLE CONSTRUCTION (FMO)..... ............................. 03.1 9- 18A 

TRANSFORMER TAP POLE CONSTRUCTION (FMO)................... , ....... . .. , ..... 03.19-1 88 

TANGENT DOUBLE DEAD-END CONSTRUCTION (FMO).............. . .. .... . .. . . .. . ... 03.1 9-20A 

TYPICAL DEAD-END CONSTRUCTION, 25KV-46KV (FMO).... . .... . .. . . . . .. . . .. .. . .... 03.19 - 20B 

TYPICAL SINGLE-PHASE TANGENT CONSTRUCTION (FMO) ... .. .. ... . ... ...... .. . ..... 03.19-24A 

TYPICAL SINGLE-PHASE TANGENT CONSTRUCTION (FMO). ........ . ................ 03.19-248 

SINGLE-PHASE, 7 DEGREE - 60 DEGREE ANGLE CONSTRUCTION (FMO)........ . .... 03.19-26A 

SINGLE-PHASE, 7 DEGREE - 60 DEGREE ANGLE CONSTRUCTION (FMO)...... , .... .. 03.19-268 

SINGLE -PHASE, 61 DEGREE - 90 DEGREE ANGLE CONSTRUCTION (FMO)............ 03.1 9 - 28A 

SINGLE-PHASE, 61 DEGREE - 90 DEGREE ANGLE CONSTRUCTION (FMO) . . . . ....... 0 3 .19 -28 8 

SINGLE-PHASE, DEAD-END WITH UNDERGROUND RISER (FMO)............... . ...... 0 3. 19-30A 

SINGLE-PHASE, DEAD-END WITH UNDERGROUND RISER (FMO)....... , ... . .......... 0 3 .19 - 30 B 

SINGLE-PHASE, LATERAL TAP USING TANGENT BRACKETS (FMO)....... . .. , ....... . . . 03.1 9- 32A 

SINGLE-PHASE, LATERAL TAP USING TANGENT 8RACKETS (FMO) ....... . . . .. ... . ..... 03. 19- 328 


~ 03.26 AVIAN PROTECTION 

~ AVIAN PROTECTION - OVERViEW......................................... . .. ....... 0 3 .26-01 

~ AVIAN PROTECTION DETERRENT ITEMS FOR DISTRIBUTION. . . . . . . . . . ... . .... .... 03. 2 6 - 02 

~ PROTECTION TANGENT LINE (EXISTING POLE WITH CROSSARMS)... . ............ 0 3 .26 - 0 3 
,.. AVIAN 

03.28 SUBSTATION EXIT TERMINATION/GROUNDING 

OVERHEAD FEEDER TERMINATION IN SUBSTATION WITH METAL BUS STRUCTURE... . . ... 03.28-02 

03.30 OPERATION AND MAINTENANCE 

TREE WIRE INSTALLATION DETAILS (FMO)..... . ... . . ........... . . .... . . . ..... .... . . 0330-02 
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STANDARD PRIt.4ARY CONSTRUCTION: 

SPECIFICATIONS AS OUTUNED IN THIS SECTION ARE CONSIDERED TO BE THE PREFERRED CONSTRUCTION. 
THE LOCATION OF HARDWARE IS POSITIONED TO BE THE BEST FOR OVERALl.. APPLICATION. ALTERNATE 
CONSTRUCTION SHOULD BE CONSIDERED ONLY WHEN ABSOLUTELY NECESSARY. FRAME POLES WITH 
HARDWARE BEFORE ERECTING WHENEVER POSSIBLE. 

VERTICAL PHASE OVER PHASE IS THE STANDARD CONSTRUCTION WITH HORIZONTAL AVAILABLE WHERE 
ROW IS NOT A FACTOR. 

VERTICAL PHASE OVER PHASE SPACING IN THE SPAN: 

THE STANDARD PHASE OVER PHASE SPACING AT THE POLE SHALl BE 42" FOR 25KV AND 36" FOR 
12KV. THESE VALUES ARE INCREASED ON SOt.4E SPECIFICATIONS AS NOTED TO ACC0t.4t.40DATE EQUIPMENT. 

NEUTRALS: 

1. 	 NEUTRALS SHALl BE MULTI-GROUNDED AND IN A POSITION ON THE POLE COt.4MON TO BOTH THE 
PRIt.4ARY AND SECONDARY SYSTEt.4S. EXCEPT FOR OVERHEAD GROUND WIRE CONSTRUCTION. 

CONDUCTORS: 

1. 	 OVERHEAD CONDUCTORS WILL BE BARE ON ALL CIRCUITS EXCEPT SERVICES. SERVICES WILL BE 
MULTIPLEX OR COVERED SOFT DRAWN WIRE. 

2. 	PLACE CONDUCTORS ON THE INSULATORS SO THAT THE WIRE TENSION HOLDS IT AGAINST THE 
INSULATOR (EXCEPT FOR CLAMP TYPE). FACTORY TIES SHALL BE USED WITH THE CONDUCTORS 
COt.4PLETELY FREE FROt.4 CONDUCTOR INSULATION UNDER THE TIE. 

3. 	 CONDUCTORS MUST BE ACCURATELY SAGGED ACCORDING TO THE CORRECT SPAN LENGTH TABLE 
TAKING INTO CONSIDERATION THE PREVAILING TEt.4PERATURE OF THE CONDUCTOR. 

4. 	 WHEN SPLICING OR CONNECTING CONDUCTORS. BE SURE TO USE THE PROPER CONNECTOR FOR 
THE JOB AND ADEQUATELY PREPARE THE WIRE AND CONNECTOR TO ENSURE A SOLID CONNECTION. 

5. 	 WHEN COVERED RISER WIRE IS SUPPORTED BY A PORCELAIN INSULATOR. THE INSULATION SHOULD BE 
REt.40VED AT THE INSULATOR AND TIED WITH BARE TIE WIRE. 

CUTOUTS: 

ARRANGE CUTOUTS SO THAT THE DISCHARGE FROt.4 THE BLOWN FUSE WILL NOT BE DIRECTED TOWARD 
THE OPERATOR. ENSURE THAT THE FUSE HOLDER IS CLEAR OF ANY ENERGIZED EQUIPt.4ENT WHEN IN 
THE OPEN POSITION AND REt.40VABLE WITHOUT CONTACT TO ANY ENERGIZED CIRCUIT. 

GUYING: 

GUYING ATTACHMENTS SHOWN ON DRAWINGS ARE TO INDICATE NORMAL POSITIONS WHEN GUYING IS 
NECESSARY. WHEN THERE IS A DOUBT AS TO THE EXACT LOCATION OF A GUY IT SHOULD BE 
SPECIFIED BY THE ENGINEER. 

ALL GUYS ABOVE THE NEUTRAL t.4UST HAVE GUY INSULATOR(S) (LINK) OF SUmCIENT LENGTH TO EXTEND 
BEYOND THE LOWEST ENERGIZED COt.4PONENT BY 24". 

~ PRIt.4ARY TO NEUTRAL STATEt.4ENT 

72" NEUTRAL SPACING IS PREFERRED TO ACCOMt.40DATE MAINTENANCE AND SHOULD BE OBTAINED ON 
NEW CONSTRUCTION OR UPDGRADE INVOLVING POLE REPLACEt.4ENT. ON EXISTING POLES WITH 60" NEUTRAL 
SPACING. THE SPACING NEED NOT BE INCREASED TO 72" WHEN ADDING A TAP LINE IF 72" SPACING CANNOT 
BE OBTAINED WITHOUT REPLACING THE POLE OR CAUSING CONFLICT WITH COt.4t.4UNICATlON CABLES. 
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GRADE OF CONSTRUCTION: 

THE NORMAL CONSTRUCTION GRADE FOR PROGRESS ENERGY DISTRIBUTION UNE DESIGN IS NESC 
GRADE C. HOWEVER, SUPPORTS AND STRUCTURES FOR PORTION OF UNES CROSSING OVER RAILROAD 
TRACKS AND W.4ITED-ACCESS HIGHWAYS MUST BE BUILT TO NESC GRADE B. UNLESS OTHERWISE 
NOTED, THE DRAWINGS GIVE DETAILS FOR GRADE C CONSTRUCTION. FOR SPECIFIC RAILROAD CROSSING 
DETAILS, SEE DWG. 03.12-17. 

CONSTRUCTION REQUIREMENTS FOR GRADE B: 

GENERALLY, STANDARD SPECIFICATIONS FOR UNE SUPPORTS MAY BE USED FOR GRADE B APPUCATIONS 
PROVIDED THE FOLLOWING MODIFICATIONS ARE MADE: 

1. 	THE STRUCTURES AND SUPPORTS ON EACH END OF THE SECTION REQUIRED TO MEET GRADE B 
MUST BE ABLE TO WITHSTAND BREAKAGE OF A CONDUCTOR ON THE GRADE C SIDE WHEN THERE 
ARE 8 OR LESS CONDUCTORS. THE CONDUCTOR SELECTED SHOULD BE THE ONE THE CAUSES 
THE MAXIMUM STRESS IN THE POLE. GENERALLY, THIS REQUIREMENT CAN BE MET BY DOUBLE 
DEADENDING THE CONDUCTOR AT THESE STRUCTURES AND GUYING THE TOP MOST PRIMARY 
CONDUCTOR. 

2. 	CROSSARM CONSTRUCTION - USE DOUBLE WOOD ARMS AND PINS. 
3. 	ON VERTICAL TANGENT CONSTRUCTION, USE 35KV HORIZONTAL POST INSULATORS. 
4. 	 REFER TO ENGINEERING MANUAL FOR PROPER POLE SIZING AND SECTION 2 OF THE CONSTRUCTION 

SPECIFICATIONS FOR PROPER GUYING. SIDE GUYING MAY BE USED TO PROVIDE REQUIRED 
STRENGTH OF STRUCTURES. 

WHERE POSSIBLE, UTlUZE POLEFOREMAN TO EVALUATE STRUCTURES IN THE GRADE B SECTION OF UNE. 
IF THERE ARE AN'( QUESTIONS, CONTACT DISTRIBUTION STANDARDS. 

TRANSMISSION UNDERBUILT: 

DISTRIBUTION UNDERBUILT ON TRANSMISSION UNES MUST BE APPROVED BY TRANSMISSION. THE DISTANCE 
BETWEEN THE DISTRIBUTION PRIMARY PHASE CONDUCTOR AND THE TRANSMISSION CONDUCTOR IS TO BE 
SPECIFIED BY THE ENGINEER. THE PRIMARY CONCERN OF UNDERBUILT DISTRIBUTION IS SUFFICIENT BIL. 
TO OBTAIN PROPER BIL, USE THE FOLLOWING. 

1. 	 FOR HORIZONTAL CONSTRUCTION, USE 10' CROSSARMS. 
2 . 	 FOR VERTICAL CONSTRUCTION ON CONCRETE AND STEEL POLES, USE ONE OF THE FOLLOWING: 

a. 	 15KV INSULATORS ON 21· FIBERGLASS STANDOFF BRACKETS. 
b. 	 35KV INSULATORS ON STEEL STANDOFF BRACKETS. 

3. 	 FOR VERTICAL CONSTRUCTION ON WOOD POLES, USE ONE OF THE FOLLOWING: 
a. 	 15KV INSULATORS ON 21· FIBERGLASS STANDOFF BRACKETS. 
b. 	 15KV INSULATORS ON STEEL STANDOFF BRACKETS WITH THE GROUNDWIRE STOOD OFF ON 

FIBERGLASS BRACKETS. 
4. 	 REFER TO DWG. 02.02-07 FOR BONDING AND GROUNDING ON STEEL AND CONCRETE POLES 

5. 	WHERE MOUNTING HOLES ARE NOT PROVIDED, DRIWNG IS PREFERRED FOR AT LEAST THE TOP 
HOLE OF A TWO-HOLE BRACKET. THE BOTTOM HOLE MAY BE BANDED. IF THIS IS NOT PRACTICAL, 
BAND ADDmONAL REQUIRED ATTACHMENTS TO THE POLE WITH STAINLESS STEEL BANDING. 

LOCKWASHERS: 

~ BOLTS UNDER TENSION, SUCH AS DEADENDS AND GUYS, REQUIRE NO LOCKWASHERS. 

WHEN BOLTS ARE NOT UNDER TENSION, SUCH AS INSULATORS, BRACKETS, TRANSFORMERS, AREA 

UGHTS, ETC., USE LOCKWASHERS AS FOLLOWS: 


1. 	 DOUBLE LOCKWASHERS ON WOOD POLES. 
2. 	SINGLE LOCKWASHERS ON STEEL AND CONCRETE POLES. 

COASTAL CONSTRUCTION: 

USED IN AREAS OF HIGH AIRBORNE CONTAMINATION (i.e. BEACHES, PAPER PLANTS, PHOSPHATE 

PROCESSING PLANTS, ETC.) AS IDENTIFIED BY ENGINEERING. SEE SECTION 12 FOR CONSTRUCTION 

SPECIFICATIONS AND AVAILABLE MATERIAL. 
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TRANSITION FROM HORIZONTAL TO VERTICAL CONSTRUCTION IS NORMALLY MADE MID-SPAN. 

~	FOR CONSTRUCTION REQUIRING ANGLES OF 6· TO 59·, ARMOUR RODS ARE REQUIRED FOR MC AND 
ACSR TYPE CONDUCTORS. ONCE USED, THESE ARMOUR RODS SHOULD NOT BE RETURNED TO STORES. 

POLE GAINS ARE REQUIRED FOR POST INSULATOR INSTALLATION ON WOOD POLES WHEN THE POLE 
DOES NOT HAVE SLAB GAINS OR WHEN THE CONDUCTOR IS 336.4 KCM OR LARGER. GAINS ARE NOT 
REQUIRED FOR INSULATORS USED FOR JUMPERS (THIS INCLUDES SLACK SPANS). 

FOR POST INSULATOR INSTALLATION ON WOOD POLES, USE A SPRING WASHER AND A 3" CURVED 
WASHER. 

WHEN INSTAWNG STAND-OFF BRACKETS ON WOOD POLES, USE A 3- CURVED WASHER FOR WIRE 
SIZES ABOVE 1/0 MAC AND 2-1/4" FLAT WASHERS FOR WIRE SIZES 1/0 MAC AND SMALLER. 

~ 
CONCRETE POLE CONSTRUCTION: 

~ 1. ALL HARDWARE IS TO BE GROUNDED. 
2. 	USE 35KV POST INSULATORS. 
3. 	USE FLAT WASHERS IN PLACE OF CURVED WASHERS. 
4. 	 USE SINGLE COIL LOCK WASHERS. 
5. 	WHEN INSTALUNG STAND-OFF BRACKETS ON CONCRETE POLES, USE 2-1/4- FLAT WASHERS. 
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PIN INSULATORS AND PIN INSULATOR SUPPORTS 

SUPPORTS FOR PIN INSULATORS (E.G., SHOULDER PINS, POLE-TOP PINS, PIERCE PINS, FIBERGLASS 
BRACKETS) MAY HAVE LEAD THREADS OR THE STANDARD COMPOSITE NYLON. 

PINS WITH NYLON AND LEAD THREADS 

THE PROPER WAY TO INSTAll AN INSULATOR ON A POLE-TOP PIN WITH COMPOSITE NYLON THREADS 
IS AS FOllOWS: 

CAREFULLY THREAD THE INSULATOR INTO THE PIN, KEEPING THE PROPER VERTICAL ALIGNMENT, 
ENSURING THAT THE INSULATOR SPINS AS FREELY AS POSSIBLE ON THE PIN. SPIN THE INSULATOR 
CLOCKWISE ONTO THE PIN TO 'SNUG' (THAT POINT WHERE THE INSULATOR Will NO LONGER SPIN 
FREELY). FROM THE SNUG POSmON, FURTHER TIGHTEN THE INSULATOR (NOT MORE THAN 1/2 A 
TURN) TO THE CONDUCTOR ALIGNMENT. 

LEAD THREAD NOTES (O&M) 

1. INSULATOR INSTALLATION 

LEAD IS A SOFTER MATERIAL THAN THE PORCELAIN OF THE PIN INSULATORS. THE PORCELAIN THREADS 
Will CUT THE LEAD THREADS TO THE PORCELAIN THREAD'S FORM. TAKE CARE NOT TO CROSS-THREAD 
THE INSULATOR ONTO THE PIN; OTHERWISE, SUFFICIENT INSULATOR-PIN ENGAGEMENT NECESSARY FOR 
PROPER SUPPORT Will NOT BE OBTAINED. 

IF TOO MUCH FORCE IS EXERTED IN TURNING THE INSULATOR ON THE PIN, THE INSIDE OF THE LEAD 
THREAD CAP CAN SHEAR FROM ITS STEEL BASE, ALlOWING THE INSULATOR AND LEAD THREAD CAP TO 
SPIN FREELY ON THE PIN. THE INSULATOR Will THEN HAVE TO BE BROKEN TO BE REMOVED. IF THIS 
OCCURS, NEITHER THE PIN, BRACKET, OR INSULATOR Will BE RE-USABLE. 

2. HANDLING 

LEAD IS RELATIVELY SOFT, SO CARE MUST BE TAKEN TO INSURE THAT THE THREADS ARE NOT 
DEFORMED PRIOR TO INSTALLATION. REMOVE THE THREAD'S PROTECTIVE CARDBOARD COVERING AND 
INSPECT THREAD CONDITION PRIOR TO THE INSTALLATION ON THE POLE, AND THEN REPLACE THE 
CARDBOARD COVERING AGAIN UNTIL AFTER THE PIN OR BRACKET IS INSTALLED ON THE POLE OR ARM 
IS READY TO ACCEPT THE INSULATOR. 

2 ~Progress Energy
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INSERT CONDUCTORS TO FULL DEPTH: PUSH SLOWLY AND DO NOT! ! 
TWIST. NEXT, PULL CONDUCTORS TO MAKE SURE JAWS FIRMLY 
GRIP. CHECK INITIAL GRIP WITH MOMENTARY PULL ON CONDUCTOR 
PRIOR TO APPLYING LINE TENSION.

** WIRE BRUSH CONDUCTOR AND CONDUCTOR ENDS CLEAN, BRIGHT 
AND FREE FROM BURRS . SPLICE MUST ALSO BE CLEAN, FREE 
FROM DIRT AND JAWS FREE IN HOUSING. MEASURE AND MARK 
CONDUCTOR FOR INSERTION FROM KNURL TO END OF FUNNEL 
GUIDE. MARK WITH TAPE OR MARKER . 

-

NOTES: .... 
0 

1. NO AUTOMATIC SPUCE IS TO BE USED UNLESS 1 1 

L lO'MIN. ICONDUCTOR IS UNDER FULL TENSION. 

2. USE CABLE CUTTOR OR BOLT CUTTERS TO MAKE 
(NEW LINE) 

A CLEAN WIRE CUT, THE OBJECT IS TO AVOID 
FLATTENING THE ENDS OF THE CONDUCTOR 
WHICH CAUSES PARTIAL INSERTION AND FAILURE, 

I 10' MIN. I3, SIDE CUTTERS SHOULD NOT BE USED ON (NEW LINE)
SMALLER MAC OR ACSR CONDUCTORS. ~ 0 

""'flY 

NOTES: 

SPLICE SHALL NEVER BE CLOSER 
THAN 2' FROM SUPPORT. 
LIMIT SPLICES TO TWO PER SPAN 

Lc 
PER CONDUCTOR. 

.. CONDUCTOR COLOR CODE CATALOG NUMBER 

#2 MAC, MC, ACSR ORANGE/RED 142423 
#4 MAC, ACSR - -

#1/0 MAC, MC ACSR YELLOW 142426 
336.4 ACSR (18/1) GREEN 11144805 

#6 SOLID CU - 11143500 
#4 SOLID CU - 11143609 
#2 SOLID CU - 9220109732 
,2 3 STR. CU - 6714 

252 AWA MESSENGER, 1/0 - 9220106228 
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3 

2 

o 4/17/OJ 

REVISED 

AUTOMATIC FUll TENSION SPLICES & DEADENDS 

FOR MAC CONDUCTORS ONLY: 
142423 - 1/4 (7) STR. MAC 
142426 - 1/0 (7) STR. MAC 

NOTES: 

1. DO NOT INSTAll ON ACSR CONDUCTOR. 

2. DO NOT INSTAll AUTOMATIC SLEEVES OR DEADENDS IN SLACK SPAN CONSTRUCTION. 

3. DO NOT REUSE AUTOMATIC SLEEVES. 

4. FOR 1/4 (6-1) ACSR, USE SLEEVE 1/142411. 
5. FOR 1/0 (6-1) ACSR, USE SLEEVE 1/142414. 

INSTALlATION STEPS 

SELECT THE PROPER SLEEVE FOR THE CONDUCTOR. 


MAKE CERTAIN THE GUIDE CUPS ARE IN PLACE AND FREE OF DIRT. 


MEASURE AND MARK CONDUCTOR FOR FUll INSERTION. WIRE BRUSH AND SQUARE CUT CONDUCTOR. 


REMOVE ANY BURRS. KEEP STRANDS IN LAY AND CONDUCTOR STRAIGHT. 


INSERT CONDUCTOR SMOOTHLY TO CENTER STOP. (GUIDE CUP) MUST PASS COMPLETELY THROUGH THE 

JAWS, BEFORE THE JAWS Will CLAMP DOWN ON THE CONDUCTOR. DO NOT TWIST CONDUCTOR. 


AFTER FUll INSERTION, A FIRM PUll Will SET THE JAWS. WITH PARTIAL TENSION APPLIED, TAP SLEEVE 

LIGHTLY WITH HAND TOOL 


GUIDE CUP MUST PASS COMPLETELY THROUGH THE JAWS BEFORE THE JAWS Will CLAMP DOWN ON 

THE CONDUCTOR. 


SPRING \ CENTER STOP 

HOLDING JAW \ "i 
~GUIDE 

-liE -ltll4 ..A..lYU:fi. 

IH/Ill 
~ " .. 

JUMPERS: GENERAL 

JUMPER CLAMPS ARE RATED FOR 400 AMPS CONTINUOUS MAXIMUM RATING. THIS RATING IS DEPENDENT 
ON THE RATING OF THE JUMPER CABLES USED WITH THE CLAMPS. 

15 KV INSULATED JUMPERS· 

SIZE A.W.G. RATING AMPS 

1/2 
1/0 
2/0
4/0 

192 
258 
298 
400 

PRIMARY LOAD PICKUP JUMPER· 

JUMPER HEAD IS RATED AT 200 AMPS CONTINUOUS REGARDLESS OF JUMPER WIRE SIZE. 
THE LOAD PICKUP JUMPER IS INTENDED FOR USE AS A TEMPORARY JUMPER TO ESTABLISH 
A CIRCUIT BETWEEN ENERGIZED AND NON-ENERGIZED SECTIONS OF A LINE, AND NOT TO 
BE USED BETWEEN DIFFERENT PHASES, OR AS A TEMPORARY GROUND. 

CAUTION: 

qO AVOID POSSIBLE CABLE DAMAGE AND HIGH LEAKAGE CURRENTS, JUMPER CABLES MUST 
BE POSmONED AWAY FROM GROUNDED SURFACES OR ENERGIZED CONDUCTORS OTHER THAN 
THOSE TO WHICH THEY ARE CONNECTED. 

AUTOMATIC FULL TENSION SPLICES. ~ Progress Energy 
YOUNlS SIMPSON WOOLSEY DEADENDS AND JUMPERS FLORIDA DWG. 

BY CK'D APPR. F L A I03.02-02 
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GENERAL: 

ALL APPROVED CONNECTORS, COt.4PRESSION OR BOLTED, SHOULD PERFORt.4 IN A SATISFACTORY t.4ANNER 
PROVIDED THE CORRECT SIZE IS SELECTED FOR THE APPLICATION AND IS INSTALLED CORRECTLY. THE 
QUAUTY OF THE ELECTRICAL CONNECTION IS GREATLY AFFECTED BY THE SURFACE CONDmON OF THE 
CONDUCTORS CONTACT AREA TO BE JOINED. 

SELECTING A CONNECTOR: 

THERE ARE THREE CONSIDERATIONS IN SELECTING A CONNECTOR OR SLEEVE: 

1. OBTAIN THE CONNECTOR WITH THE PROPER WIRE OR CABLE RANGE. THE RANGE IS tAARKED ON ALL 
CONNECTORS AND SPLICES. 

2. USE ALUt.4INUt.4 CONNECTORS ON "ALUt.4INUt.4 TO ALUt.4INUt.4" AND "ALUt.4INUt.4 TO COPPER". USE COPPER 
OR BRONZE CONNECTORS ON ·COPPER TO COPPER". 

WHEN COPPER CONNECTORS ARE USED ON ALUt.4INUt.4 CONDUCTORS, THE INmAL PRESSURE IS t.4AINTAINED 
ONLY AS LONG AS THE TEMPERATURE REt.4AlNS CONSTANT. WHEN THE TEt.4PERATURE RISES, THE 
ALUt.4INUt.4 CONDUCTOR EXPANDS t.40RE THAN THE COPPER CONNECTOR THAT SURROUNDS IT. AS A 
RESULT, THE CONNECTOR BECOt.4ES TOO SMALL. FOR THE CONDUCTOR, AND DUE TO THE TREMENDOUS 
PRESSURE, THE ALUt.4INUt.4 EXTRUDES OUT OF THE CONNECTOR. WHEN THE JOINT COOLS, THE REVERSE 
ACTION TAKES PLACE. THE ALlIt.4INlIt.4 CONDUCTOR CONTRACTS AT A GREATER RATE THAN THE COPPER 
CONNECTOR, AND THE COPPER CONNECTOR CANNOT SHRINK ENOUGH TO t.4AKE A GOOD TIGHT CONNECTION 
ON THE REDUCED DIAt.4ETER ON THE CONDUCTOR. THIS CYCLE, WHEN REPEATED t.4ANY Tlt.4ES, RESULTS IN 
A LOOSE CONNECTION. THE CONNECTOR HEATS UP AND EVENTUALLY FAILS. 

3. USE FULL TENSION SLEEVES FOR ALL STRAIN APPLICATIONS. PARTIAL TENSION, JUt.4PER SLEEVES, ARE 
TO BE USED ONLY IN NON-STRAIN APPLICATIONS. 

COt.4PRESSION TOOL AND DIE: 

THE EFFICIENCY OF THE CONNECTOR DEPENDS ON THE PERt.4ANENT "SET" WHICH HAS BEEN INTRODUCED. 
IF AN It.4PROPER DIE IS USED, OR IF THE TOOL IS NOT PROPERLY ADJUSTED, THE CONNECTOR COULD BE 
OVER OR UNDER DEFORt.4ED RESULTING IN AN INEFFECTIVE JOINT. 

TYPES OF DIES: 
1. ROUND OR CIRCULAR DIES REQUIRE UNCRIt.4PED SPACE BETWEEN EACH CRIt.4P. CRIt.4PS SHOULD BE 

APPROXltAATELY 1/16" APART. 
2. HEXAGONAL DIES REQUIRE CRIt.4PS TO BE OVERLAPPED 

tAARKINGS ON CONNECTORS: 
1. CONNECTORS AND SLEEVES ARE STAMPED WITH KNURL tAARKS. WHEN CIRCULAR DIES ARE USED, ONE 

CRIt.4P SHOULD BE PLACED BETWEEN EACH SET OF KNURL tAARKS. 
2. DIE AND WIRE SIZES ARE ALSO STAMPED ON EACH CONNECTOR. 

WIRE BRUSHING: 

THE INVISIBLE ALUt.4INUt.4 OXIDE FlLJ.4 THAT FORt.4S ON ALUt.4INlIt.4 AND THE HARD COPPER OXIDE SCALE 
THAT FORt.4S ON COPPER ACT AS INSULATORS. THEY TEND TO INSULATE THE CONDUCTOR STRAND FROt.4 
THE CONDUCTOR BODY AND INSULATE THE INDMDUAL STRANDS FROt.4 EACH OTHER. THIS OXIDE FlLJ.4 t.4UST 
BE REt.40VED BY WIRE BRUSHING THE CONTACT AREA UNTIL THERE IS A FRESH BRIGHT COLOR. A COATING 
OF INHIBITOR t.4UST BE APPLIED 1t.4t.4EDIATELY TO REDUCE THE FORtAATiON OF ADDmONAL OXIDES. 

TRANSFORt.4ER BLOCKS FOR THREE-PHASE TRANSFORt.4ERS ARE TIN PLATED. TIN PLATING ELlt.4INATES THE 
FORtAATiON OF ALUt.4INUt.4 OXIDE ON THE BLOCKS. DO NOT WIRE BRUSH TIN PLATED BLOCKS OR OTHER 
TIN PLATED CONNECTORS THAT YOU tAAY ENCOUNTE~ 

INSTALLATION GUIDE FOR CONNECTORS 
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INHIBITOR 

INHIBITORS ARE USED AFTER WIRE BRUSHING. THE APPUCAllON OF THE INHIBITOR AND THE NUMBER OF 
CRIMPS PROPERLY INSTALlED WILL SEAL THE ELECTRICAl.. CONNECllONS FROM OXYGEN AND MOISTURE AND 
STOP THE FORMAllON OF OXIDES. 

ALUMINUM TO COPPER JOINTS MUST BE SEALED FROM MOISTURE PENETRAllON TO PREVENT THE COPPER 
OXIDES FROM ATTACKING THE ALUMINUM CONNECTOR. THE SEALANT IS THE INHIBITOR PREPACKED IN THE 
CONNECTOR. ANY CONNECTOR THAT DOES NOT HAVE ENOUGH INHIBITOR TO COMPLETELY COVER THE 
CONDUCTOR SHOULD HAVE INHIBITOR ADDEO WHEN INSTALlED. 

WHEN INSTAWNG AN ALUMINUM TO COPPER CONNECTOR, ALWAYS PLACE THE ALUMINUM WIRE ABOVE THE 
COPPER WIRE. THIS REDUCES THE AMOUNT OF CORROSIVE COPPER OXIDES THAT WILL RUN DOWN THE 
ALUMINUM CONNECTOR. THE ALUMINUM OXIDE WILL NOT CORRODE THE COPPER. 

TYPES OF INHIBITORS: 
PREFILLED CONNECTORS CONTAIN AN INHIBITOR WITH A GRIT ADDED TO THE BASE COMPOUND. MOST 
MATERIALS USED ft.S A GRIT SUCH ft.S ALUMINUM OXIDE, SIUCONECARBIDE, OR GLft.SS, ACT ft.S INSULATORS. 
MATERIALS USED ft.S GRIT ARE HARDER THAN THE CONNECTOR OR THE CONDUCTOR. PARllCLES ARE 
PUSHED INTO THE CONNECTOR AND CONDUCTOR CAUSING THE METAL TO FORM CRATERS AROUND THEM. 
THIS RAISES NON-OXIDIZED METAL AROUND THE RIM OF THE CRATER FORMING A GOOD CONNECllON. IF 
INSUmCIENT FORCE IS APPUED, THE GRIT WILL NOT PENETRATE, BUT WILL ACTUALLY SEPARATE THE 
CONNECTOR AND CONDUCTOR CREAllNG AN INSULATED SPACE BETWEEN THE SURFACES. THIS EXPLAINS THE 
IMPORTANCE OF A PROPER COMPRESSION FOR GOOD CONDUCTMTY AND CORROSION PREVENTION. 

CRIMPING: 

INSTAWNG THE PROPER NUMBER OF CRIMPS ON A CONNECTOR CANNOT BE OVER-EMPHft.SIZED. ON 
SLEEVES, ALL CRIMPS INDICATED ARE REQUIRED IN ORDER TO MEET THE RATED TENSION TEST AND 
ELECTRICAl.. TEST. ON "H" BLOCKS, ALL CRIMPS ARE NECESSARY IN ORDER TO Pft.SS THE ELECTRICAL TEST 
AND TO PROVIDE AN EFFECTIVE MOISTURE SEAL ON THE CONNECTOR. THIS IS ESPECIALLY IMPORTANT IN 
AN ALUMINUM TO COPPER CONNECllON. 

BARREL TYPE CONNECTORS ARE FILLED Wnli INHIBITOR AND IT IS SOMEllMES NECESSARY TO TWIST THE 
CONNECTOR TO ALLOW Eft.SIER AND FULL INSERllON OF THE CONDUCTOR INTO THE BARREL IT IS 
SUGGESTED THAT THE CONDUCTOR BE MARKED TO THE DEPTH OF THE BARREL TO INSURE FULL INSERllON. 
ON LUG TYPE CONNECTORS WITH ONE OPEN END, BEGIN CRIMPING AT THE CLOSED END OF THE 
COMPRESSION BARREL AND WORK TOWARDS THE OPEN END. ON SLEEVE TYPE CONNECTORS WITH BOTH 
ENDS OPEN, BEGIN CRIMPING AT THE CENTER OF THE SLEEVE AND WORK OUT TO THE END. DO NOT 
LEAVE SPACES BETWEEN CRIMPS TO COME BACK AND CRIMP LATER. THIS CAUSES "COLD FLOW" WHICH 
ESSENTIALLY REUEVES THE COMPRESSIVE FORCE ON THE ADJACENT CRIMPS. AFTER CRIMPING, "FLft.SHING" 
(METAL PROTRUSllONS) CAUSED BY THE COMPRESSION DIE IS SOMEllMES PRESENT ON THE CONNECTOR. 
THE FLft.SHING MUST BE FILED OFF SINCE IT COULD CUT THROUGH THE SPUCE OR CABLE INSULATION AND 
CAUSE A FAILURE. 

~ ALUMINUM COMPRESSION CONNECTORS ON COPPER CONDUCTORS: 

USE THE FOLLOWING PROCEDURE: 

1. THOROUGHLY CLEAN BOTH CONDUCTORS BY WIRE BRUSHING TO REMOVE OXIDE AND CONTAMINATES. 

2. USE THE PROPER SIZE ALUMINUM CONNECTOR. INSPECT THE COMPRESSION CONNECTOR ("SQUEEZE ON") 
TO BE SURE THAT A SUmCIENT AMOUNT OF INHIBITOR IS IN EACH GROOVE TO THOROUGHLY COAT THE 
CONDUCTORS. IF THERE IS NOT A SUmCIENT AMOUNT OF INHIBITOR, THEN ADD GRIT INHIBITOR 
AVAILABLE FROM THE GENERAL WAREHOUSE (CN 30524607). -

3. POSmON THE CONDUCTORS SO THAT THE ALUMINUM CONDUCTOR IS LOCATED ABOVE THE COPPER 
CONDUCTOR TO PREVENT COPPER SALTS FROM ACCUMULAllNG ON THE CONNECTOR. 

4. USE THE PROPER TOOL AND DIE TO COMPRESS THE CONNECTOR, BEGINNING IN THE MIDDLE AND 
WORKING TO EACH END WITH THE CORRECT NUMBER OF CRIMPS. 

NOTE: FOR ALUMINUM TO ALUMINUM CONNECllONS AND OTHER DETAILS, SEE DWGS. 03.02-09A AND 
03.02-09B. 
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ALUMINUM TO ALUMINUM 

1. 	 PREPARE ALUMINUM CONTACT AREAS AND APPLY INHIBITOR COMPOUND. 
USE GENERAL PURPOSE INHIBITOR (CN 403108). 

2 . 	 t.W<E CONNECTION USING ALUMINUM BOLTS AND lWO FlAT ALUMINUM WASHERS FOR FlAT 
CONNECTIONS. SINCE ALL METALS USED IN THIS CONNECTION ARE OF THE SAME MATERIAL. NO 
SPRING OR LOCK WASHERS ARE TO BE USED; HOWEVER, THE BOLT MUST BE TORQUED TO 
RECOMMENDED VALUES. ALTERNATELY TIGHTEN AND TORQUE THE BOLTS TO RECOMMENDED TORQUE 
VALUE FOR THE GIVEN BOLT SIZE. CAUTION: DO NOT OVERTIGHTEN LUBRICATED BOLTS. 

3. 	DO NOT REMOVE EXCESS COMPOUND THAT SQUEEZES OUT OF THE CONNECTION. IT HELPS KEEP OUT 
DIRT AND MOISTURE. 

4. 	FOLLOW MANUFACTURER'S INSTRUCTIONS FOR CONNECTORS PREFILLED WITH INHIBITOR COMPOUND. 

5. 	CAUTION: DO NOT REUSE ALUMINUM BOLTS. A BOLT THAT HAS BEEN TORQUED CANNOT BE DEPENDED 
UPON TO GIVE UNIFORM JOINT PRESSURE BECAUSE IT COULD HAVE BEEN DEFORMED (STRETCHED) 
AND WILL NOT HAVE THE SAME MECHANICAL PROPERTIES AS A NEW ONE. 

RECOMMENDED TORQUE FOR ALUMINUM BOLTS 
BOLT SIZE NON-LUBRICATED LUBRICATED 

5/16" 15 FT.-LBS. 10 FT.-LBS. 
3J8· 20 FT.-LBS. 14 FT.-LBS. 
1/2· 40 FT.-LBS. 25 FT.-LBS. 
5/8· 55 FT.-LBS. 40 FT.-LBS. 
3/4" 70 FT.-LBS. 60 FT.-LBS. 

NOTE: USE VALUES USTED IN THIS TABLE ONLY WHEN BOLT TORQUE IS NOT SPECIFIED BY CONNECTOR 
- - MANUFACTURER. 

:3 
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ALUMINUM CONNECTIONS TO COPPER BUS ARE MADE WITH STAINLESS STEEL BOLTS, FLAT WASHERS 
AND BELLEVILLE WASHERS. BELLEVILLE WASHERS ARE NECESSARY TO COMPENSATE FOR THE DIFfERENCE 
IN EXPANSION AND CONTRACTION OF THE DISSIMILAR METALS. ALWAYS USE A FLAT STAINLESS STEEL 
WASHER UNDER A BELLEVILLE WASHER TO PREVENT DAMAGE TO THE UNDERLYING METAL. 

~ INHIBITOR IS REQUIRED WHERE AN ALUMINUM TO COPPER JOINT IS MADE. USE GENERAL PURPOSE 
PURPOSE INHIBITOR (CN 403108). 

TIGHTEN THE NUT UNTIL THE BELLEVILLE SPRING WASHER IS FLATTENED AND TENSIONED, BUT APPLY 
NO MORE THAN 75 FT. LBS. OF TORQUE. 

I , I 
STAINLESS STEEL NUT___-{* $ 

ALUMINUM CONNECTOR ---f'. 

COPPER BUS BAR 

INHIBITOR ----­

STAINLESS STEEL WASHER 

STAINLESS STEEL BOLT 
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STANDARD PROCEDURES BUUJEnN 

THE FOLLOWING GUIDELINES APPLY TO THE USE OF FULL-TENSION, PARTIAL-TENSION, AND MINIMUM­

TENSION SPLICES. 


FULL TENSION - (95"; RATED BREAKING STRENGTH) 


AUTOMATIC SPLICES AND COPPER SLEEVES ARE FULL-TENSION SPLICES. THEY ARE FOR USE ON 

CONDUCTORS IN FULL-TENSION APPLICATIONS. AUTOMATIC SPLICES SHOULD ALWAYS BE GIVEN AN 

INITIAL ·SET- WHEN INSTALLED. A FIRM PULL BY HAND IS CONSIDERED SUFFICIENT TO "SET- THE 

SPLICE. THE RATED STRENGTH OF A FULL-TENSION SPLICE IS 95% OF THE CONDUCTOR BREAKING 

STRENGTH. 


AUTOMATIC SPLICES SHOULD NEVER BE CLOSER THAN 10' ON A NEW IJNE OR 2' ON AN EXISTING 

LINE TO THE CONDUCTOR ATTACHMENT POINT. IF A BREAK OCCURS NEARER THE STRUCTURE THAN 

2', A SUITABLE LENGTH OF CONDUCTOR SHOULD BE SPLICED IN TO MEET THIS REQUIREMENT. 

TEMPORARY EMERGENCY REPAIRS MAY BE MADE CLOSER TO THE STRUCTURE THAN 2'. 


PARTIAL TENSION - (40% RATED BREAKING STRENGTH) 


PARTIAL- TENSION SPLICES (SEMI-TENSION) ARE SLEEVES FOR USE WHEN SPLICING JUMPERS, OR 

TPX/QPX NEUTRALS. PARTIAL-TENSION SPLICES MAY BE USED FOR TEMPORARY EMERGENCY REPAIRS 

OF SLACK SPANS. PARTIAL-TENSION SPLICES SHALL NOT BE USED IN FULL-TENSION APPLICATIONS. 

THE RATED STRENGTH OF A PARTIAL TENSION SPLICE IS 40"; OF THE CONDUCTOR BREAKING STRENGTH. 


CARE SHOULD BE TAKEN TO REDUCE THE POSSIBILITY OF INSULATION ABRASION ON A TPX/QPX SPLICE. 

LEAVING ADDmONAL SLACK IN THE PHASE CONDUCTORS AROUND THE SPLICE WILL HELP ALLEVIATE THIS 

PROBLEM. 


MINIMUM TENSION - (5% RATED BREAKING STRENGTH) 


MINIMUM-TENSION SPLICES ARE INSULINKS AND SQUEEZONS USED TO CONNECT TPX/QPX PHASE 

CONDUCTORS. THE RATED STRENGTH OF A MINIMUM-TENSION SPLICE IS 5% OF THE CONDUCTOR 

BREAKING STRENGTH. 


DO NOT INSTALL SPLICES IN RAILROAD CROSSING SPANS OR IN SPANS ADJACENT TO CROSSING 

SPANS. 
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INSERTION MARKSSTEP 1 / ~ ( ~• ~ ~ • 
[ ] 

NOTES: 

1. SLEEVES ARE MARKED TO INDICATE CONDUCTOR SIZE AND DIE SIZE . REFER TO ALUMINUM OR COPPER TABLE BELOW FOR 
SLEEVE CATALOG NUMBER. 

STEP 2 

( [-----== __ === === ===== __ == =_ ==] c===-____ === ===== ====== _____ :] ) 

NOTES: 

1. WIRE BRUSH CONDUCTOR. SLIP SLEEVE OVER CONDUCTOR UNTIL IT REACHES CENTER STOP IN SPLICE. 

STEP 3 FIRST PRESS 
SECOND PRESS 
THIRD PRESS 
FOURTH PRESS 

l , 
I I Qnnr=iQP;HSokl r " \ 7 

NOTES: 

1. COMPRESS SLEEVE OVER ITS ENTIRE LENGTH, START AT MIDDLE AND WORKING TOWARD ENDS, ROTATE TOOL TO AVOID 
UNNECESSARY STRAIGHTENING. 

STEP 4 

( ~ ) 

NOTES: 

1. STRAIGHTEN SPLICE TO PREVENT UNDUE STRESS ON CONDUCTOR. 

~ 

ALU~INUM FULL TENSION SLEEVES COPPER (FULL TENSION) 

CONDUCTOR SIZE SLEEVE CN CONDUCTOR SIZE SLEEVE CN 

#6 ASCR - #6 SOLID 1421D9 

#4 ASCR, MAC 142411 #4 SOLID 142111 

#2 ASCR, MAC 142412 #2 SOLID 142112 

1/0 ASCR , MAC 142414 64 STRANDED 142211 

4/0 ASCR, MAC 142416 #2 STRANDED 142213 
336.4 ASCR , MC (18/1) 142321 1/0 STRANDED 142214 

795 MC 142328 2/D STRANDED 142215 
3/0 STRANDED -

4/0 STRANDED 142217 

ALU~INUM SEMI-TENSION SLEEVES 

CONDUCTOR SIZE SLEEVE CN 
NOTES: 

#6 AL 140459 
#4 AL 140462 1. SEMI-TENSION SLEEVES ARE RATED AT 40" OF CONDUCTOR 
#2 AL 140464 STRENGTH. THEY CAN ONLY BE USED IN JUMPERS. TPX 

#2 TO 1/4 AL 9220104365 SERVICE NEUTRALS AND SLACK SPANS. 
#1/0 AL 140466 
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STEP 1 

CLEAN BOTH CONDUCTORS THOROUGHLY 
BY WIRE BRUSHING 

STEP 2 

INSERT TAP CONDUCTOR IN TAP 
SIDE AND BEND TAB OVER CON­
DUCTOR IF USING DOUBLE TAB 
SQUEEZON 

STEP 3--­

PLACE SQUEEZON ON LINE CON­
DUCTOR AND BEND TAB OVER 
CONDUCTOR 

STEP 4 

INSERT PROPER DIE TOOL FOR 
SQUEEZON BEING COMPRESSED 

STEP 5 

GRIP TOOL WITH THUMB 
POSITIONED AS SHOWN 

STEP 6 

SLIDE TOOL OVER SQUEEZON 
AND POSITION TOOL TO MAKE 
CENTER COMPRESSION FIRST 

STEP 7 

RELEASE THUMB PRES­
SURE SO THAT TOOL 
GRIPS SQUEEZON 

STEP 8 

MAKE COMPRESSIONS FROM CENTER OUT TO ENDS AS 
SHOWN ABOVE. ALL COPPER SQUEEZONS INSTALLED 
WITH 0-52-3 TOOL SHALL HAVE 3 COMPRESSIONS. 
ALUMINUM SQUEEZONS SHALL HAVE 4 OR MORE 
COMPRESSIONS AS INDICATED ON SQUEEZON. 

STEP 9 

COPPER 

ALWAYS POSITION SQUEEZON SO THAT ALUMINUM CONDUCTOR 
IS ABOVE COPPER WHEN CONNECTING ALUMINUM AND COPPER 

NOTES: 

1. 	 THE SAME GENERAL PROCEDURE SHOULD BE FOLLOWED FOR INSTALLING SQUEEZE-ONS WITH THE 
HYDRAULIC TOOL. EXCEPT FEWER COMPRESSIONS WILL BE REQUIRED AND THE ENTIRE LENGTH OF 
SQUEEZE-ON IS TO BE COMPRESSED. 

3 

INSTALLATION OF SQUEEZE-ON 

COMPRESSION CONNECTORS 
~Progress Energy 

PGN DWG. 

03.02-14 

2 

o 4/23/03 

REVISED 

YOUNTS 

BY 

SIMPSON 

CK'D 

WOOLSEY 

APPR. 



INSTALLAnON OF SPUT BOLT CONNECnON 

NO.2 COPPER AND SMALLER 


NOTES: 

1. BE SURE CONDUCTORS ARE CLEAN AND FREE FROM SCAlE. 

2. USE TWO WRENCHES. 

3. nGHTEN UNTIL CONDUCTORS SHOW FIRST TENDENCY TO TWIST OUT OF PARALlEL LAY. 

INSTALLAnON OF TWO BOLT CONNECnON 
1/0 COPPER AND LARGER 

NOTES: 

1. BE SURE CONDUCTORS ARE CLEAN AND FREE FROM SCAlE. 

2. DRAW UP CAP SCREWS EQUALLY UNnL CONNECTOR IS SECURELY nGHTENED. 

INSTALlAnON OF LARGE SERVICE CONNECTOR 
336.4-1000 MCM AL. ACSR OR COPPER 

NOTES: 

1. BE SURE CONDUCTORS ARE CLEAN AND FREE FROM SCAlE. 

2. DRAW UP CAP SCREWS EQUALLY UNTIL CONNECTOR IS SECURELY nGHTENED. 

3 

2 ~Progress Energy
SOLDERLESS CONNECTORS 

o 4/23/03 YOUNTS SIMPSON WOOLSeY DWG. 

REVISED BY CK'D APPR , PGN 03.02-20 



LARGE WIRE 

NOTES: 

1. CLEAN BOTH CONDUCTORS THOROUGHLY BY WIRE BRUSHING. 

2. NEW CONNECTORS COME WITH INHIBITOR. 

3. POSITION CONNECTOR. 

4. TIGHTEN BOLT UNTIL TORQUE CONTROL NUT SHEARS OFF. 

WEDGE CONNECTOR WIRE TABLE 
CATALOG NUMBER LARGE WIRE SMAll WIRE 

165214 2/0 STR 1/0 STR 
165216 4/0 STR 1/0 STR 
165219 4/0 STR 4/0 STR 
165221 336.4 6 SOL 
165227 336.4 2 STR 
165230 336.4 1 0 STR 
165233 .3.36.4 2 0 STR 
1652.36 .3.36.4 .3 0 STR 
1652.39 .3.36.4 4 0 STR 
165242 .3.36.4 .3.36.4 STR 
16524.3 .3.36.4 .3.36.4 ACSR 
165254 500 2 STR 
165255 500 1/0 STR 
165258 500 4/0 STR 
165261 500 336.4 
165262 500 500 
165263 556.5 556.5 
165265 795 2 
165266 795 1/0 STR 
165267 795 2/0 STR 
165269 795 4/0 STR 
165272 795 .3.36.4 
165274 795 500 
165277 795 795 

2 

WEDGE CONNECTORS 
o 3/29/04 NUNNERY NUN~E:RY WOOLSEY 

REVISED BY CK'O APPR . 

~Progress Energy 

F L A FLORIDA OWG. 

03.02-21 



SMAll HOT LINE CLAMP 
CN 130102 

8-2/0 CU 
(TAP SIDE) 

NOTES: 

1. 	 USE STIRRUP FOR TAP JUMPERS. 

NOTES: 

1. 	 CLAMPS ARE APPLIED DIRECTLY ON ALUMINUM OR COPPER CONDUCTORS 
WITHOUT A STIRRUP. FOR USE ONLY ON ARRESTER AND TRANSFORMER 
INSTALLATIONS. 

2. 	 USE #6 WP CU FOR TRANSFORMERS. 

3. 	 WIRE BRUSH CONDUCTOR BEFORE INSTALLING AND TIGHTENING CLAMP. 

3 

2 

HOT LINE CLAMPS 
o 	6/12/09 GUINN GUINN ELJ(INS 

REVISED BY CK'D APPR. 

~Progress Energy 
DWG.FLA 03.03-03 



CN 100708 

CONOUCTOR RANGE (0.160-0.570) 
6-4/0 ACSR 
4-4/0 AL 
6-4/0 CU 

NOTES: 

1. FOR USE ON CONDUCTORS #6 TO 4/0. 

CN 101119 

~ CONDUCTOR RANGE (0.410-0.880) 
SEE NOTE 1 

NOTES: 

~ 1. FOR USE ON 336.4. 

CN 101125 

PREFERRED LOCATION FOR JUMPER CONNECTIONS 

CONDUCTOR RANGE (0.680-1.16) 
336.4-954 ACSR 
397.5-1000 AL 

NOTES: 

~ 1. FOR USE ON 795 CONDUCTOR. 

CONNECT JUMPER TO TAIL OF PRIMARY ON BACK SIDE 
OF DEADEND CLAMP 

CONNECTOR DETAILS 

OPEN POSITION CLOSED POSITION 

SEE DWG. 03.02-14 SEE DWG. 03.02-21 

3 

PRIMARY AND NEUTRAL 

DEAD END ASSEMBLIES 

~ Progress Energy 

FLA DWG . 

03.03-04 

2 
1 
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EZ-WRAP SPOOL TIE AS RECEIVED IN THE FIELD 

STEP 

, CD • 

1: APPLY TIE PAD ON THE CONDUCTOR AND 
POSITION IT BETWEEN THE CONDUCTOR AND 
INSULATOR, MAKING SURE THE SLIT DOES 
NOT FACE THE INSULATOR. 

• CD , 

STEP 2: POSITION THE TIE LOOP UNDER THE 
INSULATOR SO THE LEGS ARE PARALLEL 
TO THE CONDUCTOR AS SHOWN. 

STEP 3: PLACE THE LOOP TIGHTLY UP AGAINST THE 
INSULATOR'S GROOVE AND POSITION THE TIE 
LEGS, AS SHOWN, SO THEY CAN BE APPUED 
TO THE CONDUCTOR. 

STEP 4: APPLY THE LEGS BY WRAPPING THEM 
AROUND THE CONDUCTOR. MAKE SURE TO 
SNAP THE LEG ENDS INTO PLACE TO 
COMPLETE THE APPUCATION. MAKE SURE THE 
TIE LOOP IS TIGHT ON THE INSULATOR NECK. 

STEP 5: COMPLETED APPUCATION OF EZ-WRAP SPOOL TIE 

3 
INSTALLATION GUIDE -
EZ-WRAP SPOOL TIE 
HORIZONTAL POSITION 

~Progress Energy 

P G NI 03.04':"'02 

2 5/8/09 

1 1/22/09 

o 2/4/04 

REVISED 

ROBESON 

CU::NN 

RQ&:SON 

BY 

GUINN 

GUINN 

NUNNERY 

CK'D 

ELKINS 

HOYT 

WOOLSEY 

APPR. 



~CO"OVC'O, coco, COO[ 
TIE 	 PAD 

P ­

EZ-WRAP SPOOL TIE J>.S RECEIVED IN THE FIELD 

STEP 1: 	 IN MOST CJ>.SES THE CONDUCTOR SHOULD 
BE PLACED BETWEEN THE INSULATOR AND 
THE STRUCTURE SO rr IS INSIDE THE CLEVIS, 
J>.S SHOWN. APPLY THE TIE PAD ON THE 
CONDUCTOR AND PosmON rr BETWEEN THE 
CONDUCTOR AND INSULATOR, MAKING SURE 
THE SLIT DOES NOT FACE THE INSULATOR. 

STEP 2: 	 POSmON THE TIE LOOP TIGHTLY AGAINST 
THE INSULATOR'S GROOVE, ON THE 
OPPOSrrE SIDE FROM THE CONDUCTOR, 
J>.S SHOWN. 

STEP 4: COMPLETED APPUCATION OF EZ-WRAP 
AROUND THE CONDUCTOR. t.W<E SURE TO 

STEP 3: 	 APPLY THE LEGS BY WRAPPING THEM 
SPOOL TIE 


SNAP THE LEG ENDS INTO PLACE TO 

COMPLETE THE APPUCATION. t.W<E SURE 

THE TIE LOOP IS TIGHT ON THE INSULATOR 

NECK. 


NOTES: 

1. 	 IF rr IS NECESSARY TO POSmON THE CONDUCTOR ON THE OUTSIDE OF THE CLEVIS AND 
INSULATOR, SUCH J>.S WHEN UNE ANGLES TURN INTO THE POLE, POSmON THE TIE ON THE 
INSIDE OF THE CLEVIS PRIOR TO APPUCATION. OTHERWISE FOLLOW THE SAME STEPS J>.S 
BEFORE. 

INSTALLATION GUIDE2 ~Progress Energy
EZ-WRAP SPOOL TIE 

o 2/4/0~ ROBESON N UNN~ YI'OOlS(Y VERTICALLY MOUNTED INSULATORS P GNI 03.0'4':"'03REVISED BY CK'O APPR . 



STEP 

STEP 

)I­

INSU LATOR 
IDENTIFICATION MAR K 
"C" NECK-BLACK 

TIE PAD IDENTIFICATION TAPE 
"F" NECK-YELLOW 
"J" NECK-GREEN 

COLOR CODE CONDUCTOR 

EZ-WRAP SIDE TIE AS RECEIVED IN THE FIELD 

)I­
1: APPLY TIE PAD ON TO CONDU CTOR , SLIT 

FACING UP SO THAT CONDUCTOR DOES NOT 
COME INTO DIRECT CONTACT WITH THE 
INSULATOR. 

3: PLACE THE EZ-WRAP SIDE TIE IN POSITION 
AND START WRAPPING THE LEGS. NOTICE ONE 
LEG GOES OVER THE CONDUCTOR WHILE THE 
OTHER GOES UNDER THE CONDUCTOR. 

STEP 2: ALIGN THE EZ -WRAP SIDE TIE WI TH THE 
CONDUCTOR. MAKE SU RE THE TIE LOOP OF 
THE EZ-WRAP SIDE TIE IS FACING AWAY 
FROM THE CONDUCTOR AS SHOWN. 

STEP 4 : WRAP BOTH LEGS COMPLErELY, SNAPPING 
THE ENDS IN PLACE WITH THUMB PRESSURE. 
MAKE SURE THE TIE LOOP IS TIGHT ON 
INSULATOR NECK AND UNDER INSULATOR 
HEAD. 

STEP 5: COMPLErED APPLICATION OF EZ-WRAP SIDE TIE 

:3 

INSTALLATION GUIDE -

PRIMARY EZ-WRAP SIDE TIES 

~Progress Energy 

PGN DWG. 

03.04-04 

2 ~/8/CYij 

1 2/4/~ 

o 4/22/OJ 

REVISED 

ROBESON GUINN [U<INS 

ROBESON NUNNERY WOOLSEY 

YOUNTS SIt.lPSON WOOLSEY 

BY CK'D APPR . 



TOP GROOVE TIE 

SIDE GROOVE TIE 

@START 

SIDE OR TOP GROOVE - TWO INSULATORS 

SIDE OR TOP HOT TIE 	 SPOOL TIE 

18" COPPER 

d~1"r 

~ NOTES: 

1. 	 FACTORY FORMED TIES ARE THE PREFERRED METHOD FOR ATIACHING PRIMARY CONDUCTORS WHEN ACCESSIBLE BY TRUCK. 

2 . 	 ON ALL HAND/HOT TIES MAKE FIRST WRAP AS CLOSE TO INSULATOR AS POSSIBLE, AND MAKE A MINIMUM OF 4 WRAPS 
ON EACH SIDE OF THE INSULATOR. 

3. 	 TIE WIRE: CU - 1/6 SD CU. 
AL 	 - 1/4 SD Al. 

3 

2 ~Progress Energy
CONDUCTOR HAND TIES 

o 10/20/09 CUiNN GUINN ElKINS DWG. 

REVISED BY CK'D APPR. FLA 03.04-07 



1. POSITION DISTRIBUTION TIE ON INSULATOR AS SHOWN, 4. START TO WRAP ON ONE LEG OF THE DISTRIBUTION TIE 
WITH BOTH LEGS PARALLEL TO THE CONDUCTOR. AS SHOWN. 

2. ROTATE THE DISTRIBUTION TIE IN A COUNTER-CLOCKWISE 5. CONTINUE TO APPLY THE FIRST LEG TO COMPLETION. BE 
DIRECTION, MAKING CERTAIN THAT BOTH LEGS GO SURE TO SNAP THE END OF THE LEG INTO PLACE WITH 
UNDER THE CONDUCTOR AS SHOWN. SLIGHT THUMB PRESSURE. 

3. CONTINUE TO ROTATE THE LEGS AND THE DISTRIBUTION 6. WRAP ON THE OTHER LEG OF THE DISTRIBUTION TIE AS 
TIE WILL SEAT ITSELF AS SHOWN. SHOWN AND SNAP THE LEG INTO POSITION IN THE SAME 

MANNER. 

3 

2 

1 5/8/09 

J/9/0~0 

REVISED 

ROBESON 


CECCONI 


BY 

GUINN 


Nl.!!lNERY 


CK'D 


ELKINS 

WOOLSEY 

APPR. 

7. COMPLETED APPLICATION OF THE DISTRIBUTION TIE. 

TOP TIE 

~ Progress Energy 

DWG.PGN 03.04-08 



TOP TIE TOP TIE 
23 KV PIN INSULATOR 35 KV ROUND BASE INSULATOR 

J 
"F" NECK I \ "F" NECKINSULATOR 	 r -"'­ "F" NECKINSULATOR2-7/8" DIA. '---,:---,_..J 	 -')f'4-1/2" DIA. -'-,f'If 	 -')C 

-')f', ) 

CONDUCTOR 
SIZE 

CATALOG 
NUMBER 

CONDUCTOR 
COLOR 
CODE 

1f4 121411 ORANGE 
#2 11148400 RED 
1/0 121415 YELLOW 
336 121417 PURPLE 
795 121418 GREEN 

SIDE TIE SIDE TIE 
35 KV ROUND BASE INSULATOR 23 KV PIN INSULATOR 

CONDUCTORCONDUCTOR CATALOG COLORSIZE NUMBER CODE 
121423 ORANGE#4 

11158102 RED#2 
121426 YELLOW1/0 
121429336 PURPLE 

795 121434 GREEN 

'.­
~ :J 
~~K"F" 

"F" NECK f- ­
INSULATOR 

4-1/2" DIA. ~ 

NECK 
"F" NECK 

INSULATOR 
2-7/8" DIA. 

NOTE: 795 WILL NOT 
m IN THE SIDE GROOVE 
OF THIS PIN INSULATOR 

SPOOL nES (ACSR AND MAC) 

CONDUCTOR CATALOG NUMBER COLOR 
SIZE CODE 

#4 121463 ORANGE 

#2 9220109798 RED 
1.,/0 121466 YELLOW 
4/0 9220111137 RED 

EZ-WRAP 

PRIMARY SIDE AND SPOOL TIE 


INSULATOR 
IDENTIFICATION MARK 
"C" NECK-BLACK 

TIE TUBEl_ "F" NECK-YELLOW 
"J" NECK-GREEN 

\ 
""'II"'" 0 
 "'" INSULATOR COLOR CODE7
L ----~~ -Jr' 

"F" NECK-YELLOWIDENTIFICATION TAPE / "CO NECK-BLACK ~CONDUCTOR COLOR CODECOLOR CODE CONDUCTOR 

NOTES: 
1. 	 FACTORY FOR~ED TIES ARE SUITABLE FOR USE ON ALL SPAN LENGTHS. 
2. 	 ALL TIES SHOULD FIT TIGHTLY AROUND THE INSULATOR. 
3. 	 POSITION SPLIT IN PAD AWAY FROM PORCELAIN ON FACTORY TIES. 
4. USE HAND TIES ON NEUTRAL, SECONDARY, AND PRIMARY CONDUCTORS OTHER THAN ALUMINU~ . 
5 . 	AnACH~ENT OF ALU~INU~ PRI~ARY CONDUCTORS TO DISTRIBUTION POST AND PIN INSULATORS WILL BE ~ADE USING A 

FACTORY-FORMED GRIP WITH A PROTECTIVE PAD. THIS PREFERRED METHOD OF CONDUCTOR AnACH~ENT PROVIDES BOTH 
~AXI~U~ HOLDING STRENGTH AND CONDUCTOR PROTECTION, WHICH ENSURES LONG-LASTING CONSTRUCTION . IF A 
FACTORY-FOR~ED GRIP IS NOT AVAILABLE, THEN A HAND TIE WITH AN ARMOR ROD ~UST BE USED. AR~OR RODS SHALL 
ALSO BE USED WHEN INSTALLING ALU~INUM PRI~ARY CONDUCTORS IN CLA~P-TYPE INSULATORS (EXCEPT FOR SLACK SPANS). 

3 

2 

FACTORY FORMED CONDUCTOR TIES 
~Progress Energy 

o 4/16/09 

REVISED 

ROBESON 

BY 

C~ 

CK'D 

ELK INS 

APPR. FLA103,04':"09 



CONDUCTOR CHART 
CATALOG NUMBER 

CONDUCTOR DIAMETER OF COLOR CODECAROLINAS FLORIDA EACH ROD 
11150208 11150208 /12 MAC 0.136 RED 
11150505 121117 /11/0 MAC 0.167 YELLOW 
11150802 - /14/0 MAC 0.182 RED 

- 121157 336.4 MC 0.182 BROWN 
11150307 - 477 MC 0.250 BLUE 

- 121167 795 MC 0.310 BROWN 

NOTES: 

1. CONDUCTOR DIAMETER WITH ARMOR RODS WILL BE CONDUCTOR DIAMETER PLUS TWO TIMES 
ARMOR ROD DIAMETER. 

2. DO NOT RE-USE ARMOR RODS AFTER INITIAL INSTALLATION. 

3 

ARMOR RODS 
~Progress Energy2 

1 

0 6/2/04 ROBESON N",,""'" WOOLSEY 

PGNI 03.04~11REVISED BY CK'D APPR. 



27 KV POLYMER 

SEE NOTE 2 

~ ~ 
SEE NOTE 1 

r 0 
:~I 

cp 
I I 

BILL OF MATERIALS - DEADEND AND SUSPENSION - 1/0 MAC AND SMALLER 

COMPATIBLE ITEM CATALOG 
QTY 

UNIT NO . NUMBER 
PER DESCRIPTION 
CU 

1 080577 1 INSULATOR, POLYMER, 25KV, DEADEND, SILICONE 
IS 2 011708 1 BOLT, OVAL EYE, 5/8Xl0 

3 013308 1 WASHER, 2-1/4", SQUARE, FLAT, 13/16" HOLE, GALV. 
KW 4 - 1 CLAMP, DE OR SUSP (VARIES WITH CONDUCTOR SIZE) 

BILL OF MATERIALS - DEADEND AND SUSPENSION - 4/0 MAC AND LARGER 

COMPATIBLE ITEM CATALOG 
QTY 

UNIT NO. NUMBER 
PER DESCRIPTION 
CU 

1 080577 1 INSULATOR, POLYMER, 25KV, DEADEND, SILICONE 
ID 2 011708 1 BOLT, OVAL EYE, 5/8Xl0 

3 013346 1 WASHER, 2-1/4", SQUARE, FLAT, 13/16" HOLE, GALV. 
KW 4 - 1 CLAMP, DE OR SUSP (VARIES WITH CONDUCTOR SIZE) 

NOTES: 

1, DEADEND AND SUSPENSION CLAMP NOT SHOWN, 

2, USE 2-1 b4" SQUARE WASHER ON ltO MAC CONDUCTOR AND SMALLER AND 3 w CURVE WASHER 
FOR CON UCTORS LARGER TIiAN 1/ AMC. 

~ 

3 

POLYMER DEADEND ASSEMBLY 
~Progress Energy2 

1 

0 4/16/09 GUINN GUtN'I [LKINS FLA DWG. 

03.06-02REVISED BY CK'D APPR . 



INSULATOR, POST 15 KV 

\ 1r~" .,,"" I 
""jEt\IJ r-" r\ ~~ 

~I I II J ~\l' 

uU,-, 

FLORIDA Bill OF MATERIALS 
ITEM NO. ASSEMBLY MATERIAL ITEM QUANTITY DESCRIPTION 

1 OS0212 1 INSULATOR, POST TIE 3/4 15 KV 
2 IP 072366 1 STUD, 5/S" X 10", 3/4" HEAD 
3 013264 1 WASHER, SPRING COIL, 5/S" 

~ .!:fQill;. 
1. POLE GAINS ARE REQUIRED FOR POST INSULATOR INSTAlLATIONS ON WOOD POLES WHEN THE POLE DOES NOT HAVE SLAB 

GAINS (NEW POLES DO NOT HAVE SLAB GAINS) OR WHEN THE CONDUCTOR IS 336.4 KCMIL OR LARGER . GAINS ARE NOT 
REQUIRED FOR INSULATORS USED FOR JUMPERS (THIS INCLUDES SLACK SPANS). 

INSULATOR, CLAMP TOP, 15 KV 

\ 1 irS"" .,,""~L"'" "R'ESBY WIRE SIZE 

r\J\r\ 

"'J~~ III~ 
1I1iu 0 

1 

FLORIDA BILL OF MATERIALS 

ITEM NO. ASSEMBLY MATERIAL ITEM QUANTITY DESCRIPTION 
1 OS0232 1 INSULATOR, POST CLAMP, HORIZONTAL, 15 KV 

2 IC 072367 1 STUD, 5/S" X 10", 3/4' HEAD 

3 013264 1 WASHER, SPRING COIL, 5/S" 

~ NOTES: 
1. POLE GAINS ARE REQUIRED FOR POST INSULATOR INSTALLATIONS ON WOOD POLES WHEN THE POLE DOES NOT HAVE SLAB 

GAINS (NEW POLES DO NOT HAVE SLAB GAINS) OR WHEN THE CONDUCTOR IS 336.4 KCMIL OR LARGER. GAINS ARE NOT 
REQUIRED FOR INSULATORS USED FOR JUMPERS (THIS INCLUDES SLACK SPANS). 

3 

INSULATORS 
~Progress Energy2 

1 l 1./J/OJ RQ9(sOH NUNN( RY WOO LSEY 

0 4/ 17/ 03 YOUNTS StU::tSON WOOlSEY F L A I FLORIDA DWG .
03.06-04REVISED BY CK 'D APPR . 



3 

2 

1 11/27/06 8URUSON 

a 4/ \ 7/03 vauNTS 

REVISED BY 

INSULATOR, POST 15 KV WITH STANDOFF BRACKET 

FLORIDA BILL OF MATERIALS 
ITEM NO. COMPATIBLE UNIT CATALOG NUMBER QUANTITY DE SCRIPTION 

1 
2 
3 
4 
5 

OS0212 1 INSULATOR, POST TIE 3/4 15 KV 
070424 1 BRACKET, POST INSULATOR S BS 

IPS ~ 152 107 2 BOLT MACHINE, 5/ 8" X 12" 
072 361 1 STUD, 5/8" X 1-3/ 4", 3/ 4" HEAD 
013264 2 WASHER, SPRING COIL, 5/ S" 

ITEM NO. COMPATIBLE 
1 
2 
3 IPCS 
4 
5 

GUINN HOYT 

S I WPSC~ WOO LS EY 

CK'D APPR. 

CLAMP TOP, 15 KV WITH STANDOFF BRACKET 

UNIT 

CLAMP VARIES 
WIRE SIZE 

FLORIDA BILL OF MATERIALS 
CATALOG NUMBER QUANTITY DESCRIPTION 

080232 1 INSULATOR, POST CLAMP, HORIZONTAL, 
070424 1 BRACKET, POST INSULATOR, 8 BS 

~ 152107 2 BOLT, MACHINE, 5/S" X 12" 
072361 1 STUD, 5/ 8 " X 1-3J4", 3/ 4" HEAD 
013264 2 WASHER , SPRING COIL, 5/8" 

15 KV 

INSULATORS 
~Progress Energy 

FLA DWG . 

03.06-06 



ITEM NO. I 
1 I 
2 I 

INSULATOR. PIN lYPE. CLASS B 

2 

FLORIDA BILL OF MATERIALS 
MATERIAL ITEM I ASSEMBLY I QUANTITY I DESCRIPTION 

080304 I IX I 1 I INSULATOR, PIN TYPE, CLASS B 
072306 1 I 1 I PIN, CROSSARM STRAIGHT, CLASS A&B 

INSULATOR. SLACK SPAN. 35 KV. 1/0. 795 OR 336 CONDUCTOR 
CODE I C S (WIRE SIZE) 

FLORIDA BILL OF MATERIALS 
ITEM NO. MATERIAL ITEM ASSEMBLY QUANTITY DESCRIPTION 

1 080375 1 INSULATOR, STAINLESS STEEL POST 336-795 
2 072367 1 STUD, 5/8" X 12", 3/4" HEAD 
3 013264 ICS_ 1 WASHER, SPRING COIL, 5/8" 
4 101397 1 SLACK SPAN DEADEND (USE WITH 336 - 795 Al. 
5 101392 1 SLACK SPAN DEADEND (USE WITH 1/0 Al.) 

NOTES: 

1, 1/0 DEADEND CLAMP TO BE USED ON CONCRETE POLE CONSTRUCTION. 

3 

INSULATORS 
~Progress Energy 

F L A FLORIDA DWG. 
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21­ FOR IPFS2 

". CO, '''''~ ~ 

. ~® 
n W­

I u SPLIT WASHER 
15' 

8" 

Vl .. 
1 

n 
I" II 

U 

Bill OF MATERIALS 
CU 

COMPATIBLE OTY CATALOG 
OTY 

ITEM 
UNIT REO'D NUMBER 

PER DESCRIPTION 
NO. CU 

013264 2 WASHER, SPRING COIL, STEEL. 5/8", GALV. 
070431 1 BRACKET, FIBERGLASS, STAND-OFF, 31­

1 IPFS3 - 072361 1 STUD, LINE POST, 5/8- X 1-3/4­
080212 1 INSULATOR, POST, TIE TOP, 15KV, W/O STUD 
152107 2 BOLT, MACHINE, SO, 5/8­ X 12­

Bill OF MATERIALS 
CU 

COMPATIBLE OTY CATALOG 
OTY 

ITEM 
UNIT REO'D NUMBER 

PER DESCRIPTION 
NO. CU 

013264 2 WASHER, SPRING COIL, STEEL, 5/8", GALV. 
070430 1 BRACKET, FIBERGLASS, STAND-OFF, 21­

1 IPFS2 - 072361 1 STUD, LINE POST, 5/8­ X 1-3/4" 
080212 1 INSULATOR, POST, TIE TOP, 15KV, W/O STUD 
152107 2 BOLT, MACHINE, SO, 5/8- X 12­

STANDOFF HORIZONTAL POST INSULATOR BRACKETS ARE AVAILABLE IN 21" AND 31· LENGTHS, THEY 
MAY BE USED ON TANGENT FLAT CONSTRUCTION WHERE RIGHT-OF-WAY IS AN ISSUE AND THE POLE 
MUST BE SET OUT OF UNE OR FOR SMALL ANGLES 515. OR LESS) USING A CLAMP TOP INSULATOR 
THE 21" BRACKET MAY BE USED FOR DISTRIBUTION NDERBUILD ON STEEL AND CONCRETE 
TRANSMISSION POLES. DO NOT INSTALL WHERE A DIFFERENCE IN ELEVATION BETWEEN STRUCTURES 
Will CREATE AN EXCESSIVE DOWNWARD FORCE ON THE BRACKET. IF THERE ARE ANY QUESTIONS. 
CONTACT DISTRIBUTION STANDARDS. 

3 

STANDOFF HORIZONTAL POST INSULATOR BRACKETS 
~Progress Energy2 

1 2/4/09 BURU SON CUINN HOYT 

0 10/24/08 BURUSON CU I"" HOYT FLA DWG. 

03.06-10REVISED BY CK'D APPR. 



PLAN VIEW 

/D
5" L 

r-I 	

~ 


I~SEE 

NOTE 1 

~ 72" 

t SEE NOTE 2 

c:::>--­

FRONT VIEW 
O' - 5' ANGLE 

BILL OF MATERIALS 
CU OTY

CATALOGCOMPATIBLE OTY
MACRO UNIT PER DESCRIPTIONITEM 

UNIT REO'D NUMBER
NO. CU 

072136 1 INSULATOR, POST, TIE, TOP, 15KV 
1072367 STUD, LINE POST, 5/8" X 12" 

V10(WIRECODE)M 1 IP(WIRECODE) 1 013264 1 WASHER, SPRING COIL, STEEL, 5/8" 
074305 1 GAINGRID, 4" X 4", NO TEETH, ALUMINUM 

1 TIE, E-Z, F -NECK OR TIE WIRE VARIES WI CONDUCTOR SIZE-

NOTES: 

1. 	 POLE GAINS ARE REQUIRED FOR POST INSULATOR INSTALLATIONS ON WOOD POLES WHEN THE POLE 
DOES NOT HAVE A SLAB GAIN FOR ALL CONDUCTOR SIZES. WHEN THE CONDUCTOR IS 335.4 KCMIL 
OR LARGER, USE POLE GAIN EVEN IF SLAB GAIN EXISTS. POLE GAINS ARE NOT REQUIRED FOR 
INSULATORS USED FOR JUMPERS OR SLACK SPANS. 

2. TYPICAL INSTALLAllON - REFER TO SECTION 04 FOR NEUTRAL/SECONDARY DETAILS. 

11/30/09 

7/24/06 

GUINN GUINN ELKINS 

8URUSON GLI'~N HOYT 

3 
2 ~Progress Energy
1 SINGLE-PHASE CONSTRUCTION - TANGENT 
0 
REVISED CK'D FLAI 03.08~01BY APPR. 



PLAN VIEW 

5" 

SEE NOTE 2 

FRONT VIEW 

6" - 15· ANGLE 


BILL OF MATERIALS 

MACRO UNIT 
CU/CN 

ITEM 
NO. 

COMPATIBLE 
UNIT 

QTY 
REQ'D 

CATALOG 
NUMBER 

QTY 
PER 
CU 

DESCRIPTION 

V11 (WIRECODE)M 1 IC_ 1 

OB0232 1 INSULATOR, POST, CLAMP, HORIZONTAL 

072367 1 STUD, LINE POST, 5/B" X 12" 

013264 1 WASHER, SPRING COIL, STEEL, 5/B", GALV. 
074305 1 GAINGRID, 4" X 4", NO TEETH, ALUMINUM 

- 1 CLAMP, LINE POST, ANGLE (VARIES WITH CONDUCTOR SIZE) 
- 1 ROD, ARMOR (VARIES WITH CONDUCTOR SIZE) 

NOTES: 

1. 	 POLE GAINS ARE REQUIRED FOR POST INSULATOR INSTALLATIONS ON WOOD POLES WHEN THE POLE DOES NOT HAVE A SLAB 
GAIN FOR ALL CONDUCTOR SIZES. WHEN THE CONDUCTOR IS 335.4 KCMIL OR LARGER, USE POLE GAIN EVEN IF SLAB GAIN 
EXISTS. POLE GAINS ARE NOT REQUIRED FOR INSULATORS USED FOR JUMPERS OR SLACK SPANS. 

2. 	 TYPICAL INSTALLATION - REFER TO SECTION 04 FOR NEUTRAL/SECONDARY DETAILS. 

3. 	TYPICAL INSTALLATION - REFER TO SECTION 02 FOR GUYING DETAILS. 

4. 	 PRIMARY AND NEUTRAL MAY BE FRAMED ON GUY SIDE OF POLE AS AN ALTERNATE METHOD TO FACILITATE TRUCK ACCESSIBILITY. 

3 

2 SINGLE-PHASE CONSTRUCTION ~Progress Energy
\2/./09 GUINN GUINN ELKINS1 

7/28/00 BURUSON HOYT0 SMALL ANGLE POLES DWG.""*'" 
CK'D APPR.REVISED BY FLA 03.08-02 



SEE NOTE 1 

5"1+_ ---::-0_ \j 

I
~72" 

SEE NOTE 2 

FRONT VIEW 

BILL OF MATERIALS 

MACRO UNIT 
CU 

ITEM 
NO. 

COMPATIBLE 
UNIT 

OlY 
REO'O 

CATALOG 
NUMBER 

01Y 
PER 
CU 

DESCRIPTION 

V12(WIRE)M 
1 1­ 1 

080577 1 INSULATOR, POLYMER, 25KV, DEADEND, SILICONE 
011708 1 BOLT, OVAL EYE, 5/8" X 10" 
013308 1 WASHER (SEE NOTE 1) 

2 KW2_ 1 
- 1 CLAMP, SUSPENSION (VARIES WITH CONDUCTOR SIZE) 
- 1 ROD, ARMOR (VARIES WITH CONDUCTOR SIZE) 

NOTES: 

1. 	 USE 2-1/4- SQUARE WASHER ON 1/0 MAC AND SMALLER CONDUCTOR AND 3 
M 

CURVE WASHER 
FOR CONbuCTORS lARGER THAN 1/6 MAC. 

2. 	TYPICAL INSTALLATION - SEE SECTION 04 FOR NEUTRAL/SECONDARY DETAILS. 
3. 	TYPICAL INSTALLATION - SEE SECTION 02 FOR GUYING DETAILS. 
4 . 	ARMOR ROD REQUIRED FOR ANGLE ASSEMBLY FOR ACSR, MC AND MAC CONDUCTORS. 
5 . 	 FOR 15· - 60· ANGLES. 

3 

2 

11/JO/09 

7/21/08 

GUINN GUINN ELKINS 

e URUSON CUlt'N HOYT 

SINGLE-PHASE - DEADENDS AND ~ Progress Energy
1 

0 MEDIUM ANGLES DWG. 


REVISEO 
 CK'DBY APPR. FLA 03.08-04 



NOTES: 

BOLT 0 - ---­ ----+1~~'" \ '~ ~~.~ f 5" 

6" i 12" 

~ 3" .... 

L~~~ / 1tijr,....O_____/ 

FRONT VIEW 

O· - 5· ANGLE 
12KV 

72" 
(SEE NOTE 5) 

~ 4" 
--------'---, 

\Cl OF BOLT HOLE 

1. POLE GAINS ARE REQUIRED FOR POST INSULATOR INSTALLATIONS ON WOOD POLES WHEN THE 
POLE DOES NOT HAVE A SLAB GAIN FOR ALL CONDUCTOR SIZES. WHEN THE CONDUCTOR IS 
336.4 KCMIL OR LARGER. USE POLE GAIN EVEN IF SLAB GAIN EXISTS. POLE GAINS ARE NOT 
REQUIRED FOR INSULATORS USED FOR JUMPERS OR SLACK SPANS. 

2. lYPlCAL INSTALLATION: SEE SECTION 04 FOR NEUTRAL/SECONDARY DETAILS. 

3. TYPICAL INSTALLATION: SEE SECTION 02 FOR GUYING DETAILS. 

4. SEE DWG. 03.12-20 FOR BILL OF MATERIALS FOR CUTOUTS. 

5. 72" NEUTRAL SPACING IS PREFERRED TO ACCOMMODATE MAINTENANCE AND SHOULD BE OBTAINED 
ON NEW CONSTRUCTION OR UPGRADE INVOLVING POLE REPLACEMENT. UPGRADES AND ADDmONS 
ON EXISTING POLES MAY UTlUZE 60" NEUTRAL SPACING IF 72" SPACING CANNOT BE OBTAINED 
WITHOUT REPLACING THE POLE OR CAUSING CONFUCT WITH COMMUNICATION CABLES. 

3 

SINGLE-PHASE CONSTRUCTION - FUSED TAP 
~Progress Energy 

F L A I03.08':"'05 

2 lO/JOj09 GUINN GUINN ELKINS 

1 7/24/09 GUINN GWfN ELKINS 

0 12/22/08 8 URU SON GU:NN HOYT 

REVISED BY CK'D APPR. 



WIRE SINGLE ARM FOR 
CONFIGURATION SIZE UNE USE 

UGHT HEAVY 
6 -

4 -

2 -

fT ~ 3 1/0 -

2/0 -
8' ARM 4/0 -

336.4 KCM -

795 KCM -

6 -

4 -

2 -

8 ~ 3 1/0 -

2/0 -
8' ARM 4/0 -

336.4 KCM -

795 KCM -

6 -

4 -

2 -

~ ~ 9 1/0 -
I I 

2/0 -

10' ARM 4/0 -
(SEE NOTE 2) 

336.4 KCM -
795 KCM -

6 -

4 -

2 -

~ ~ ~ ~ ~ 9 
I I 1/0 -

10' ARM 
2/0 -
4/0 -

336.4 KCM -

~ ARMS AS INDICATED MUST BE GUYED 

NOTES: 

1. ARMS SUPPORTING CONDUCTORS lARGER THAN 1/0 AL OR 112 CU REQUIRE 
BRACES, ARMS SUPPORTING SMALl...ER CONDUCTORS REQUIRE FlAT BRACES. 

2. USE 10 FOOT CROSSARM FOR ALL HORIZONTAL TRANSMISSION UNDERBUILD. 

DOUBLE ARM FOR 
UNE USE 

UGHT HEAVY 

-
-

-

-

-

-

-

E-----1 
-
-

-

-

-
-

-

E-----1 
-
-

-

-

-

-

-

E-----1 
-
-

E-----1 

E-----1 
E-----1 
E-----1 

E-----1 

THE USE OF 60· BOW 

3 

CROSSARMS FOR ALUMINUM 
AND COPPER CONDUCTORS 

~Progress Energy2 

1 

o 4/ 17/0 1 YOUNTS SIIII?!ON WOOLSEY F L A I FLORIDA DWG.
03.11-01REVISED BY CK 'D APPR. 



ANGLE 
I I ---I l-I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

OJI 

~ 
I I 

(g ~J (~ ~J (cl ~ V 

~ 
~ V "-' 

cvI 

PLAN VIEW 

I 44" 

I 
15" -----j 29" I1 

~ ~ 
9 

D 
~:." G /~ l-r -I 

AV~ I18" (APPROX .) 

I 
r\kV 62" ~ 

I 

Lc 

~ NEUTRAL 

FRONT VIEW.. 
Bill OF MATERIALS 

CU 
COMPATIBLE OTY CATALOG 

OTY 
MACRO UNIT ITEM 

UNIT REO'D NUMBER 
PER DESCRIPTION 

NO. CU 
072306 1 PIN, CROSSARM 

1 IX 1/¢ 080304 1 INSULATOR, PIN 
152108 1 BOLT, MACHINE, NUT, 5/8" X 16" 

2 - - 010441 1 BOLT, MACHINE 5/8" X 16" 
3 - - 011209 2 BOLT, CRG 3/8" X 4-1/2" (USE WITH FLAT BRACE) 
3 - - 010326 2 BOLT, MACHINE, 1/2" X 7" USE WITH BOW BRACE) 

CODE H 4 - - 013229 2 WASHER, ROUND (USE WITH BOW BRACE)
(# OF PHASES) 

5 - - 071206 1 BRACE, BOW 60" (USE WITH CONDo LARGER THAN 1/0 AL.o (WIRE SIZE) 
5 - - 071306 2 BRACE, FLAT 36" (USE WITH CONDo 1/0 AL. & SMALLER) 
6 - - 014114 1 SCREW, LAG, 1/2" X 4" (USE WITH FLAT BRACE) 
6 - - 152107 1 BOLT, MACHINE, 5/B" X 12" (USE WITH BOW BRACE) 
7 - - 013308 2 WASHER, SQUARE FLAT 
B - - - 1/¢ TIES, TOP "F" NECK - DETERMINED BY WIRE SIZE 
9 - - - 1 CROSSARM, 8' - SINGLE (VARIES WITH WIRE SIZE) 

NOTES: --­
1. PLACE CONDUCTOR IN TOP GROOVE. 
2. ARMS SUPPORTING CONDUCTOR LARGER THAN 1/0 AL OR 12 CU. Will REQUIRE THE USE OF 60· 

BOW BRACES. 
3. SEE DWG 03.06-08 FOR PIN lYPE INSULATORS. 

5 11 /30/09 GUINN GUINN (LKINS 

HORIZONTAL CONSTRUCTION -
0 DEGREES TO 5 DEGREES 

~Progress Energy4 12/3 1/07 CECCONI GUINN HOYT 

.3 '1 / 27/ 06 BURUSON GUINN HOYT 

o 6/ 13/03 YOUNTS S ~I.4 PSON WOOLSD' 

F L A I03.11 
G 

':"'02REVISED BY CK'D APPR. 



9~ 
PLAN VIEW 

1
~ 72" 

I 
18" 
MIN. 

I 

2 

FRONT VIEW 

BILL OF MATERIALS 

MACRO 
UNIT 

CU 
ITEM 
NO. 

COMPATIBLE 
UNIT 

QlY 
REQ'D 

CATALOG 
NUMBER 

QUANTllY 
DESCRIPTION 

2!J 3!J 

-

1 IX 1 
072306 2 3 PIN, CROSSARM, CL A OR B 
080304 2 3 INSULATOR, PIN, 23KV, 55-5 
152108 2 3 BOLT, MACHINE, SQ, 5/8" X 16" 

2 - - 072252 2 3 PIN, CROSSARM ANGLE 
3 - - 014114 1 1 SCREW, LAG, 1/2" X 4" (USE WITH FLAT BRACE) 
3 - - 152107 1 1 BOLT, MACHINE 5/8" X 12" (USE WITH FLAT BRACE) 
4 - - 071306 2 2 BRACE, FLAT, 36" (USE WITH CONDo 1/0 AL. & SMALLER) 
4 - - 071206 1 1 BRACE, BOW 60" (USE WITH CONDo LARGER THAN 1/0 AL.) 
5 - - 011209 2 2 BOLT, CRG 3/8", X 4-1/2" (USE WITH FLAT BRACE) 
5 - - 010326 2 2 BOLT, MACHINE, 1/2" X 7" (USE WITH BOW BRACE) 
6 - - 013229 2 2 WASHER, ROUND (USE WITH BOW BRACE) 
7 - - 013308 2 2 WASHER, SQUARE FLAT, 5/8" 
8 - - 010441 1 1 BOLT, MACHINE, 5/8" X 16" 
9 - - - 2 3 TIE, SIDE "F" NECK (VARIES WITH WIRE SIZE) 
10 - - - 1 1 CROSSARM (VARIES WITH WIRE SIZE) 

NOTES: 

1, PLACE CONDUCTOR IN SIDE GROOVE, 

2, SEE DWG 03,06-08 FOR PIN TYPE INSULATORS, 

2/25/10 GUINN GUINN ELKINS3 
HORIZONTAL CONSTRUCTION ­12/Jl/07 crecoNI GUllfN HOYT2 ~Progress Energy

11/27/06 BURUSON GUINN HOYT1 6 DEGREES TO 15 DEGREES 
6/IJ/OJ YOUNTS S1Io1PSON WOOLSEY DWG.0 CODE H (# OF PHASES) 1 (WIRE SIZE) 

CK'DREVISED BY APPR. FLA 03.11-04 



~~ 
4 

~ ~/ ANGLE 35' MIN .
,(; \ @ 

I> ~ I ~ '\ ) 
' I ,. DETAIL -AM 

~ ~ SIDE VIEW 
DOUBLE CROSSARM 

SEE 
DETAIL 'A' 

PLAN VIEW 

I I 15"-t­ 29"-------1 ~ r©44" 

~ ~ ~~@~ . ~ rr 
I I ("ll 0_,,­ ~ /~ ~ 1_5~~ 0! J~. ",. ]C,.
18" ~~~ /~-11-(APPROX .) 

I 
~ 

"----@ 
72"~ 

~N4 SDAL~ 
50 NEUTRAL /1 ... 
r=">' I"'" 

l.c <t. BOLT .....c 

~ FRONT VIEW SIDE VIEW 

BILL OF MATERIALS 
CU 

COMPATIBLE OTY CATALOG OUANTITY
MACRO UNIT ITEM 

UNIT REO'D NUMBER 
DESCRIPTION 

NO, 211 311 
080577 4 6 DEADEND, POLYMER, INSULATOR 

1 IS 1 011708 4 6 BOLT, OVAL EYE, 51'8" X 10" 
013308 4 6 WASHER, 2-1/4" SO., FLAT, 13/16" HOLE 

2 - - - 1 1 CROSSARM, DOUBLE, 8' (DETERMINED BY WIRE SIZE) 
3 - - - 4 6 DEADEND, CLAMP (DETERMINED BY WIRE SIZE) 
4 - - 013308 10 10 WASHER, SOUARE FLAT, 5/8" 
5 - - 011313 3 3 BOLT, DOUBLE ARM, 5/8" X 20" 
6 - - 012210 4 6 NUT, OVAL EYE, 5L8" 

CODE H 
7 - - 071206 2 2 BRACE. BOW 60" (USE WITH CONDo LARGER THAN 1/0 AL.) 

(N OF PHASES) 
7 - - 071306 4 4 BRACE, FLAT, 36" (USE WITH CONDo 1/0 AL. & SMALLER) 
8 - - 011209 4 4 BOLT, CRG 3/8", X 4-1/2" (USE WITH FLAT BRACE)

2 (WIRE SIZE) 
8 - - 010326 4 4 BOLT, MACHINE, 1/2" X 7" ( USE WITH BOW BRACE) 
9 - - 013229 4 4 WASHER, ROUND (USE WITH BOW BRACE) 
10 - - 014114 2 2 SCREW, LAG, 1/2" X 4" (USE WITH FLAT BRACE) 
10 - - 152107 1 1 BOLT, MACHINE, 5/8" X 12" (USE WITH BOW BRACE) 

072306 4 6 PIN, CROSSARM 
11 IX 1 080304 4 6 INSULATOR, PIN TYPE 

152108 4 6 BOLT, MACHINE, SO, 5/8" X 16" 
12 - - - 4 6 TIE, HAND (VARIES WITH WIRE SIZE) 
13 - - - 2 3 CONNECTOR, COMPRESSION (VARIES WITH WIRE SIZE) 

NOTES: 

1, SEE DWG, 03,06-02 FOR 15KV AND 27KV POLYMERS, 

2, SEE DWG. 03,06-08 FOR PIN TYPE INSULATORS, 

4 11/30/09 GUINN GUINN (lJ(lNS 

HORIZONTAL CONSTRUCTION -
16 DEGREES TO 59 DEGREES 

CODE H (N OF PHASES) 2 (WIRE SIZE) 

~Prouress Energy3 12/3 1/07 CrCCONI GUINN HOYl 

2 " /27/06 BURLISON­ GUINN HOYl 

0 7/4/03 YOU NTS S,.,.PSO N WOOLS EY 

F L A J03.11 
G 

':"06REVISED BY CK'D APPR. 



hNGLE 

GUY ATIACHMENT ---,.:::::--:::::-----:H=~I~t'4~~~II!IC!t---_. 

42" 
36" 

SEE NOTE 1 

j 
6"--1 

42" 

FRONT Vlf!N 

SEE DETAIL "K 

PlAN Vlf!N 

DETAIL -A­

SIDE VIEW 

DOUBLE CROSSARM 


MACROS 

CODE H (/I OF PHASES) 3 (WIRE SIZE) 


FLORIDA BILL OF MATERIALS 

ITEM NO. COMPATIBLE UNIT CATALOG NUMBER 
QUANTITY 

DESCRIPTION 
2~ 3~ 

1 IX 
072306 3 5 PIN, CROSSARM 
OB0304 3 5 INSULATOR, PIN (SEE NOTE 2) 
15210B 3 5 BOLT, MACHINE, 5/B" X 16" 

2 10 
01170B 4 6 BOLT. OVAL EYE, 5/B" X 10" 
013346 4 6 WASHER, 3" SQ, 13/16" HOLE 
OB0577 4 6 INSULATOR, POLYMER, 25KV, DE 

3 - 014114 4 4 SCREW, LAG, 1/2" X 4" (USE WITH FLAT BRACE) 
3 - 152107 2 2 BOLT, MACHINE, 5/B" X 12" (USE WITH BOW BRACE) 
4 - 071206 4 4 BRACE, BOW 60" (USE WITH CONDUCTOR LARGER THAN 1/0 AL.) 
4 - 071306 B B BRACE, FLAT, 36" (USE WITH CONDUCTOR 1/0 AL. & SMALLER) 
5 - 011209 B B BOLT, CRG 3/B", X 4-1/2" (USE WITH FLAT BRACE) 
5 - 010326 B B BOLT, MACHINE, 1/2" X 7", (USE WITH BOW BRACE) 
6 - 013229 B B WASHER, ROUND (USE WITH BOW BRACES) 
7 - 011313 6 6 BOLT, DOUBLE ARM, 5/B" X 20" 
B - 01330S 20 20 WASHER, SQUARE FLAT, 5/S" 
9 - 012210 4 6 NUT, OVAL EYE, 5/S" 

10 - - 4 6 DEADEND, CLAMP (VARIES WITH WIRE SIZE) 
11 - - 3 5 TIE, SIDE "F" NECK (VARIES WITH WIRE SIZE) 
12 - - 2 2 CROSSARM, DOUBLE (VARIES WITH WIRE SIZE) 

NOTES: 

1. USE JUMPER INSULATOR WHEN NECESSARY TO PROVIDE CLEARANCE. 

2. SEE DWG. 03.06-08 FOR PIN TYPE INSULATORS. 

4 1/ 23/ 08 BURUSON GU ~N HOYT 

3 

2 

\ 1/ 27/ 06 

6/ J.O/ 06 

BURUSON 

GUIN N 

GUlt'iN 

~ 

HOYT 

HOYT 

HORIZONTAL CONSTRUCTION - ~Progress Energy 
0 7/ 4/ 03 

REVISED 

YOUNTS 

BY 

S,,,,,,,," 

CK'D 

WOO LSEY 

APPR. 

60 DEGREES TO 90 DEGREES FLA DWG. 

03.11-10 



C­ 42 
" 

42" ~I 5 " 9 " 
K~ ~ !! ~ 

t 6"3 
I ~ iI 0', ..... II (!F:>-=­ ,Ai) H Qil) 1­

18" 
'jC. 

S ~~ 
(APPROX) II 

I ~ 
B PHASE GUY --.I 

() CD I ~ V 

v----~ 
"'A ~ 72" 

---cD 
\ 

~ ~ 
~ 

..A: 

PLAN VIEW FRONT VIEW 

~ 
BILL OF MATERIALS 

CU 
COMPATIBLE OlY CATALOG 

OlY 
MACRO UNIT ITEM 

UNIT REO'D NUMBER 
PER CU DESCRIPTION 

NO, 2~ 3i11 
011708 2 3 BOLT, OVAL EYE, 5/8" X 10" 

1 10 1/~ 013346 2 3 WASHER, 3" SQ ., 13/16" HOLE 
080577 2 3 INSULATOR, POLYMER, 25KV 

2 - - - 1 1 CROSSARM , DOUBLE (DETERMINED BY WIRE SIZE) 
3 - - - 2 3 DEAOEND, CLAMP (DETERMINED BY WIRE SIZE) 
4 - - 013308 10 10 WASHER, SOUARE FLAT, 5/8" 

CODE H 
5 - - 011313 3 3 BOLT, DOUBLE ARM, 5/8" X 20· 
6 - - 012210 2 3 NUT, OVAL EYE, 5/8" (N OF PHASES) 
7 - - 071206 2 2 BRACE, BOW 60" (USE WITH CONDo LARGER THAN 1/0 AL.)

4 (WIRE SIZE) 
7 - - 071306 4 4 BRACE, FLAT, 36" (USE WITH CONDo 1/0 AL. & SMALLER) 
8 - - 011209 4 4 BOLT, CRG 3J'S", X 4 - 1/2" (USE WITH FLAT BRACE) 
8 - - 010326 4 4 BOLT, MACHINE, 1/2" X 7 ", (USE WITH BOW BRACE) 
9 - - 013229 4 4 WASHER, ROUND (USE WITH BOW BRACE) 

10 - - 014114 2 2 SCREW, LAG, 1/2" X 4" (USE WITH FLAT BRACE) 
10 - - 152107 1 1 BOLT, MACHINE, 5/8" X 12" (USE WITH BOW BRACE) 
11 - - 070101 2 3 BRACKET, ARRESTER 

NOTES: 

1, ARRESTERS ISSUED SEPARATELY. COMPATIBLE UNIT: A>C., 

2, POLE GROUND ISSUED SEPARATELY. COMPATIBLE UNIT: GO, 

s 11/ 30/09 CUINN CUl p..'N ELKINS 

HORIZONTAL CONSTRUCTION -
DEADEND 

~ Progress Energy5 12/22/06 GUINN CUINN HOYT 

4 12/31/07 CECCO NI CUINN HOYT 

0 7/ 4/ OJ YOUtlTS S I ~ P~t:N WOOLSCV 

F L A l03.11G~12REVISED BY CK'D APPR . 



TANGENT CONSTRUCTION DEADEND CONSTRUCTION 

-­ :0 

If 
, r­ =\..'-' 

~ 

~ ~ 
?""; :~..e 

,-1 ,-1
(, II l' I) 

~ GUY ATIACHMENT ~ 
::-' If 

(, ~ ~ 

,0 
~ 

'= 

PLAN VIEW PLAN VIEW 

29" , 
-, r 
36" 36" 

I 

62"~ 

NEUTRAL 

#6 SO BC 

= 
FRONT VIEW FRONT VIEW 

3 10/13/09 8'JRtlSON CUINN ElKIN'S 

2 12/3 1/07 C£CCONI GUII'l tl HOYT 

1 7/3 1/06 CUINN CUltm HOYT 

HORIZONTAL TANGENT ~Progress Energy 
0 7/7/03 YOUNTS ~""""" WOOLS<V 

REVISED BY CK 'O APPR. 

WITH HORIZONTAL CONSTRUCTION FLA OWG . 

03.11-14 



T 

7°{::;:;:;:;;;:):-

116" 
19" 

j 
~J 

ALTERNATE POSITION MAY BE 
USED WHEN CONDUCTORS 
ARE THE SAME SIZE 

PLAN VIEW 

_____""__F~6" ­

72" 

~ #4 SD AL 

NEUTRAL 

FRONT VIEW 

11 /JfJ/09 CUINN CUINN ElKINS3 

2 HORIZONTAL DEADEND Progress Energy12/31/07 

7/J I/06 

C£CCONI CUINN HOYT 

GUINN GUt}.!': HOYT1 

0 7/7/0J YOUNTS SlI.IPSQN woo~ WITH HORIZONTAL DEADEND owc. 
CK'OREVISED BY APPR . FLA 03.11-16 



CU 
COMPATIBLE

MACRO UNIT ITEM 
UNIT

NO. 

V,,_)O(WIRECODE)M 1 IP(WIRECODE) 

NOTES: 

36" 

IDJ~1 

36" 

~L 
~~'" Norr 2 

OTY 
REO'D 

1/~ 

FRONT VIEW 
12 KV 

BILL OF MAlERIALS 

CATALOG 
NUMBER 

OTY 
PER DESCRIPTION 
CU 

080212 1 INSULATOR, POST, TIE, TOP, 15KV, WIO STUD 
072367 1 STUD, LP, 5/8" X 12" 
013264 1 WASHER, SPRING , COIL, STEEL, 5/8" 
071305 1 GAINGRID, 4" X 4", NO TEETH, AL (SEE NOTE 1) 

- 1 TIE. E-Z. F-NECK OR TIE WIRE (VARIES W/COND. SIZE) 

1, POLE GAINS ARE REQUIRED FOR POST INSULATOR INSTALlATIONS ON WOOD POLES WHEN THE 
POLE DOES NOT HAVE A SLAB GAIN FOR ALL CONDUCTOR SIZES. WHEN THE CONDUCTOR IS 
336.4 KCt.4IL OR LARGER. USE POLE GAIN EVEN IF SLAB GAIN EXISTS. POLE GAINS ARE NOT 
REQUIRED FOR INSULATORS USED FOR JUt.4PERS OR SLACK SPANS. 

2. lYPlCAL INSTALLATION - REFER TO SECTION 04 FOR NEUTRAl/SECONDARY DETAILS. 

3 
VERTICAL CONSTRUCTION - TANGENT 

795 AAC - 0 DEGREES TO 3 DEGREES. I~Progress Energy 

FLAI03.12':"'02SMAlLER CONDUCTORS - 0 DEGREES TO 5 DEGREES 

2 
1 11/.30/09 

o 7/2' loa 

REVISED 

GUINN 

BURU$ON 

BY 

CUINN 

GUINH 

CK'D 

ELKINS 

HOYT 

APPR. 



SEE NOTE 1 
GUY ATIACHMENT 

----e2CF==~~ 

PLAN VIEW 

SEE NOTE 4 

~ 

NOTE 3 

FRONT VIEW 

36" 

J 
'-- SEE T

NOTE 2 

74" 

J 
SEE 

6 - 15 DEGREES 12KV 

BILL OF MATERIALS 

MACRO UNIT 
CU 

ITEM 
NO. 

COMPATIBLE 
UNIT 

OlY 
REO'D 

CATALOG 
NUMBER 

OlY 
PER 

CU 

DESCRIPTION 

v{#.)1(WIRECODE) t.I 1 IC_ 1 

080232 1 INSULATOR, POST, CLAMP 
072367 1 STUD, LP, 5/8" X 12" 
013264 1 WASHER, SPRING, COIL, STEEL, 5/S" 
074305 1 GAINGRID, 4" X 4". NO TEETH . Al 

- 1 CLAMP, LINE, POST, ANGLE (VARIES W/ CONDUCTOR SIZE 
- 1 ROD, ARMOR (VARIES WITH CONDUCTOR SIZE) SEE NOTE 1 

NOTES: 

1, ARMOR ROD NOT REQUIRED WHEN USING CUSHION GRIP (795 MC ONLY), 
2, POLE GAINS ARE REQUIRED FOR POST INSULATOR INSTALlATIONS ON WOOD POLES WHEN THE 

POLE DOES NOT HAVE A SLAB GAIN FOR ALL CONDUCTOR SIZES, WHEN THE CONDUCTOR IS 
335.4 KCMIL OR LARGER. USE POLE GAIN EVEN IF SLAB GAIN EXISTS. POLE GAINS ARE NOT 
REQUIRED FOR INSULATORS USED FOR JUMPERS OR SLACK SPANS, 

3. TYPICAL INSTALlATION REFER TO SECTION 04 FOR NEUTRAL/SECONDARY DETAILS. 
4. TYPICAL INSTALLATION - REFER TO SECTION 02 FOR GUYING DETAILS. 

3 
2 

1 

0 

11 /JO/09 

J/2 4/08 

CUINN CUI"''' 

BlJRiJSON .­ (LKINS 

HOYT 

VERTICAL CONSTRUCTION 

SMALL ANGLES 

Progress Energy 

REVISED BY CK' D APPR . FLA DWG. 

03.12-04 



~ #4 SD AL 
CN 200306 

CU 
MACRO UNIT ITEM 

NO. 

1 

V(N_)2(WIRE)M 
2 

2 

*795 AAC ONLY 

NOTES: 

PLAN VIEW 

5" 

36" 

T 
36" 

I 
1J 

t 
0 

~72" 

L 
FRONT VIEW 

16-30 DEGREES FOR 795 AAC 
16-60 DEGREES FOR ALL OTHER CONDUCTORS 

DOUBLE DEADEND 795 AAC FOR 
ANGLES GREATER THAN 30 DEGREES 

BILL OF MATERIAlS 

COMPAnBLE 
CUs 

CATALOG 
OTY 

PER PER DESCRIPTION 
UNIT 

PHASE 
NUMBER 

CU 
011708 1 BOLT. OVAL EYE. 5/8" X 10" 

IS 1 013308 1 WASHER. 2-1/4" SO.• 13/16" HOLE 
080577 1 INSULATOR. POLYMER. 25KV. DEADEND 

KWL 1 - 1 CLAMP. SUSP. (VARIES W/ CONDUCTOR SIZE 
- 1 ROD. ARMOR (VARIES WI COND UCTOR SIZE) 

*KW27 1 
113506 1 CLEVIS. EYE. 90'. 3-3/16" X 1-1/16" 

9220067202 1 CLAMP. SUSP. CUSHION GRIP. 0.981 · TO 1.0· 

1. USE 3 OR 4 PRIMARY GUYS AS SPECIFlED ON WORK ORDER. 
2. ARMOR ROD REQUIRED ON 1/0 MAC AND 336 MC. FOR 795 MC, AN ARMOR ROD OR 

CUSHION GRIP IS REQUIRED. 
3. SEE DWG. 02.04-18 FOR THE APPROPRIATE APPUCATlON OF GUY INSULATORS. 
4. SEE SECTION 01 FOR ADDmONAL GROUNDING DETAILS. 

VERTICAL CONSTRUCTION - ANGLE ASSEMBLIES 

ANGLES TO 60 DEGREES 

~Progress Energy 

FLA DWG. 

03.12-06 

2 
1 11 / 30/09 

o 7/25/08 

GUlNN 

BU RLJSON 

GutNJoj 

Gt.H.NN 

El..J(INS 

HOYT 



5" 

GUY ATIACHMENT 

2 

PLAN VIEW 

SEE NOTE 1 

SEE NOTE 4 

SEE NOTE 2 

NEUTRAL 

NOTES:FRONT VIEW 

1. ARRESTERS ISSUED SEPARATELY - SEE SECTION 08 FOR DETAILS. 
2. TYPICAL INSTALLAllON - SEE SECTION 04 FOR NEUTRAL/SECONDARY DETAILS. 
3. 	SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS. 
4. 	TYPICAL INSTALLATION - SEE SECTION 02 FOR GUYING DETAILS. 
5. 	USE 2-1/4- SQUARE WASHER ON 1/0 MAC AND SMALLER CONDUCTOR. USE 

3" cuR\1£: WASHER FOR CONDUCTOR~ LARGER THAN 1/0 MAC. 

BILL OF MATERIALS 

MACRO UNIT 
CU 

ITEM 
NO. 

COMPATIBLE 
UNIT 

OTY 
REO'D 

CATALOG 
NUMBER 

OTY 
PER 
CU 

DESCRIPTION 

V(NIII)4(WIRECODE)M 
1 ' ­ 1/111 

080577 1/111 INSULATOR, POLYMER, 25KV, DE, SILICONE 
011708 1/111 BOLT, OVAL EYE, 5/8" X 10· 

- 1/111 WASHER (SEE NOTE 5) 
2 KW4 1/111 - 1/111 CLAMP, DE (VARIES WITH WIRE SIZE) 

5 II / JO/09 CUINN C~ tLKINS 

4 11/7/00 DANNA CUINN HOYT ~Progress Energy
.3 11/19/07 CECCONI HOYT VERTICAL CONSTRUCTION - DEADEND 
o 7/4/0J DWG. 

REVISED FLA 03.12-10BY 



LOAD 
SEE NOTE 6 

JUMPER 

-===~ 

A 

1 
SEE NOTE 4 

NEUTRAL 

FRONT VIEW 

BILL OF MATERIALS 
CU OTY

COMPATIBLE CATALOGOTY
MACRO UNIT ITEM PER

REO'DUNIT NUMBER
NO. CU 

08D577 1 
1­ 011708 11 2/~

(SEE NOTE 1 ) V('¢)(WIRECODE)M - 1 
-KW 2/~ 12 

NOTES: 

. 
SOURCE 

PLAN VIEW 

12" MIN. 

SEE NOTE 3 

12" MIN. ---y-------­

SECTION A-A 

DESCRIPTION 

INSULATOR. POLYMER. 25KV. DEADEND 
BOLT. OVAl EYE. 5/8" X 10" 
WASHER (SEE NOTE 1) 
CLAMP (VARIES W/COND. SIZE) SEE DWG. 03.D3-04 

1. 	USE 2-1/4" SQUARE WASHER ON 1/0 MAC AND SMAllER CONDUCTOR AND 3· CURVE WASHER 
FOR CONDUCTORS LARGER THAN 1/0 MAC. 

2. 	HOTUNE CU\MP AND STIRRUP MAY BE USED FOR SMALL CONDUCTORS. USE SOUD JUMPER FOR 
LARGE CONDUCTOR (ABOVE 1/0). 

3. 	 IF USED FOR UNE ANGLES LESS THAN 60', OFFSET EACH ANCHOR 12" (SEE ABOVE) OR ADD 
A BISECTIONAL GUY. CONSIDER BISECTIONAL GUYS WHERE ANGLE PERMITS. 

4. 	TYPICAL INSTALLATION - REFER TO SECTION 04 FOR NEUTRAL/SECONDARY DETAILS. 
5. 	TYPICAL INSTAULATION - REFER SECTION 02 FOR GUYING DETAILS. 
6. 	 USE A 45' CLASS 2 POLE FOR 795 MC CONDUCTOR. 

2 VERTICAL DOUBLE DEAD END CONSTRUCTION 
1 11 /30/09 GUINN GUIN'. OJ(INS 

o 	7/24/08 8URUSON ClHN'i HOYT THREE-PHASE 



PlAN VIEW 

TANGENT CONSTRUCTION 


-UNE 

Q 

LOAD100 

IQ 

I ~[ 

fQ 

~ 


[ 5"~ 

I 
12" 

I 

36" 

I 
12" 
T 

36" 

I 
12" 
! 

NEUTRAL 

1~___ ___~1~~__________~! .. ____ _ 


FRONT VIEW 

NOTES: 

1. 	THE INTENT OF THIS DRAWING IS TO SHOW PHASE SPACING AND CIRCUIT ARRANGEMENT. PRIMARY 
SUPPORT CONFIGURATION MAY VARY. 

2 . 	POLE GAINS ARE REQUIRED FOR POST INSULATOR INSTALU.TlONS ON WOOD POLES WHEN THE POLE 
DOES NOT HAVE A SLAB GAIN FOR ALL CONDUCTOR SIZES. WHEN THE CONDUCTOR IS 336.4 KCMIL 
OR LARGER, USE POLE GAIN EVEN IF SLAB GAIN EXISTS. POLE GAINS 
INSULATORS USED FOR JUMPERS OR SLACK SPANS. 

ARE NOT REQUIRED FOR 

3. SEE DWG. 03.12-04 FOR BILL OF MATERIALS. 

4 II / JO/09 

.3 12/ J I /07 

2 6/ _/0 _ 

o 7/7/03 

REVISED 

CUINN GIJUI ELKINS 

CECCONI C~ HOYT 

f.lUNNERY NUHNERY WOOLSEY VERTICAL TANGENT CROSSING 
YOUNTS SIMPSON WOOlS[)' 

BY CK 'D APPR, 

I ~Prouress Energy 

FLAI03.12':"'12 



VERTICAL DEADEND WITH VERTICAL DEADEND 

PLAN VIEW 

4 
5"I 

T 
36 

I t4 
-r 

36 

I4 .­----,­

~72 

NEUTRAL -

BC 

.----, 
~ 9 
I'" 

. 
~ ~ 9 

~ 

. 
~ I ..... P 

~ 

~ 

7" 

f-- .---- #6 SD 

-I>--= 
FRONT VIEW 

TO MIDDLE PHASE 

TO BOnOM PHASE 

PLAN VIEW 

5" 

~4"J~~~-T 
36" 

~~-'----1 
36" 

72" 

NEUTRAL 

#6 SD BC 

FRONT VIEW 

NOTES: 

1. DEADEND SMALLER CONDUCTORS ON mE STEEL CROSSARM. 
2 . ATTACH ARM TO POLE wlm (2) 3/4- MACHINE BOLTS. 
3. LOAD UMITS FOR STEEL CROSSARM: 

A. MAXIMUM LOAD PER PHASE = 5,100 LBS. 
B. TOTAL MAXIMUM LOAD = 10,200 LBS. 

4. USE 35KV POST INSULATOR ON STEEL ARM TO IMPROVE BIL 
5. SEE SECTION 01 FOR ADDmONAL GROUNDING DETAILS. 

\ 1/30/09 GUINN GUINN [U(INS4 
C(CCONI 11/1 9/01 StMPSON HO YT3 ~Progress Energy

HOYTGUINN CUlM.' 9/20/062 VERTICAL DEADEND WITH VERTICAL DEADEND 
YOUNTS SIMPSON WOOLSEY711t / OJ0 DWG. 

REVISED BY CK'D APPR. FLA 03.12-14 



SEE NOTE 4 

NOT TO SCALE 	

PLAN VIEW 

CROSSING 

~ 68" 

~l 
FRONT VIEW 	 SIDE VIEW 

NOTES: 

1. POLES SHOULD BE PLACED l' OFF R/W AND CROSSING SHOULD BE AT 90" TO RAILS. 

2. REFER TO NESC 231.C.1, EXCEPTION 1 FOR MINIMUM POLE DISTANCE TO RR RAILS. 

3. 	WHEN CHANGING FROM GRADE C TO GRADE 8 FOR CROSSING, USE DEADEND AND ONE SIDE 
GUY FOR ANGLES GREATER THAN S·. 

4. 	WHEN CHANGING FROM GRADE C TO GRADE 8 FOR CROSSING, USE DEADEND GUY AND SIDE 
GUY 80TH WAYS FOR TANGENT POLES LESS THAN S·. 

S. 	 DO NOT INSTALL SPUCES IN CROSSING SPAN OR ADJACENT SPANS. 

3 

2 \ 1/30/09 

1/ 1/08 

4/5/06 

COIN.... <-«
C(CCQHI 

_ [LKINS 

HOYT 

WO NTtR( CUINN HOYT 

VERTICAL CONSTRUCTION RAILROAD CROSSING ~Progress Energy
1 

0 TANGENT AND ANGLES TO 10 DEGREES OWG, 


REVISED 
 CK'D APPR,BY FLA 03.12-17 



5" 
---­-------­---­-r-­-­-+ 

1ST PHASE 
POSITION 36" 

2ND PHASE 
POSITION 36" 

I 
1 

3RD PHASE IPOSITION 
72"~ 

SAME. 

Bill OF MATERIALS 

MACRO UNIT 
CU 

ITEM 
NO. 

COMPATIBLE 
UNIT 

OlY 
REO'D 

CATALOG 
NUMBER 

OlY 
PER 
CU 

DESCRIPTION 

CODE V 
((I OF PHASE) 
o (WIRE SIZE) 

1 ID 3 
011708 1 BOLT, EYE, 5/8" 
013346 1 CLAMP, DE 
080577 1 INSUL, POLYMER, 15/25KV, DE 

2 CP 3 

013264 2 WASHER, SPRING COIL. 5/8" 
013308 2 WASHER, 2-1/4" SQUARE 
130102 1 CLAMP, HOTLINE 
311263 1 BRACKET, SINGLE MOUNT 
221112 1 CUTOUT, 15 KV 100A, 16KA ASYMMETRICAL 

NOTES: 


1, MIDDLE CUTOUT CAN BE PLACED ON SAME SIDE OF POLE AS OTHER CUTOUTS. 

2. FOR FEEDER TAPS. THE CUTOUTS ARE OMIlTED. BUT THE SPACING FOR THE TAP IS THE 
3. SEE SECTION 01 FOR ADDmONAL GROUNDING DETAILS. 

3 

2 VERTICAL CONSTRUCTION - TANGENT 
10/030/09 CUINN GUINN E"LKINS1 

10/9/ee BURUSON CUlt·.....: HOYT FUSED TAP CONSTRUCTION0 

BY CK'D APPR.REVISED 



PLAN VIEW 

NEUTRAL 

SEE NOTE 2 

SEE NOTE 3 

= 
FRONT VIEW 

BILL OF MATERIALS 

MACRO UNIT 
CU 

ITEM 
NO. 

COMPATIBLE 
UNIT 

OTY 
REO'D 

CATALOG 
NUMBER 

OTY 
PER 
CU 

DESCRIPTION 

D30(WIRECODE)M 1 IPS(WIRECODE) 6 

080212 1 INSULATOR. POST, TIE, TOP , 15KV, WIO STUD 
072361 1 STUD, LINE, POST, 5/8" X 1-3/4" 
070424 1 BRACKET, POST, INSULATOR, MOUNTING 
152107 2 BOLT, MACHINE, SO, 5/8" X 12" 
013264 2 WASHER, SPRING, COIL, STEEL, 5/8", GALV. 

- 1 TIE, E-Z, F-NECK OR TIE WIRE (VARIES W/COND. SIZE) 

NOTES: 

1. SEE DWG. 03.14-04 WHEN INSTALLING 795 KCMIL MC AT 4' TO 5'. 
2. lYPlCAL INSTALLAllON - REFER TO SECllON 04 FOR NEUTRAL/SECONDARY DETAILS. 

3 

2 

1 

0 

REVISED 

11 /30/09 

10/. /07 

6/30/05 

6/11/03 

36" 

1---- 36" MIN. -----{ 

3, SEE SECllON 

GUINN 

8\JRUSON 

CECCO.. 

YOUNTS 

BY 

GU4N N 

GUIUN 

c_ 

SUAP50N 

CK'D 

ELKINS 

HOYT 

HOYT 


WOO\.S£Y 


APPR. 


01 FOR ADDITIONAL GROUNDING DETAILS, 

VERTICAL CONSTRUCTION DOUBLE CIRCUIT, 

THREE-PHASE, 0 DEGREES TO 5 DEGREES 

~Progress Energy 
DWG.FLA 03.14-02 



42" 

42" 

I" 
61" 

, 
10" 

L 

~ 
SEE NOTE 2 

NEUTRAL 

SPOOL BOLT HOLE 

5" 

f----- 36" MIN.- ----i 

PLAN VIEW 

SEE NOTE 3 

4" 

~ 

BILL OF MATERIALS 

MACRO UNIT 
CU 

ITEM 
NO. 

COMPATIBLE 
UNIT 

OlY 
REO'D 

CATALOG 
NUMBER 

OlY 
PER 
CU 

DESCRIPTION 

D31 (WIRECODE) M 1 IPCS(WIRECODE) 6 

080232 1 INSULATOR, POST, CLAMP, HORIZ 
072361 1 STUD, LINE, POST, 5/8" X 1-3/4" 
070424 1 BRACKET, POST, INSULATOR, MTG 
152107 2 BOLT, MACHINE, SO, 5/8" X 12" 
013308 2 WASHER, 2-1/4" SO., 13/16" HOLE 
013264 2 WASHER, SPRING COIL, STEEL, 5/8" 

- 1 CLAMP, LINE, POST, ANGLE (VARIES W/ CONDUCTOR SIZE) 
- 1 ROD, ARMOR (VARIES WITH CONDUCTOR SIZE), SEE NOTE 1 

NOTES: 

1, ARMOR ROD NOT REQUIRED WHEN USING CUSHION GRIP (795 MC ONLY), 

2, lYPICAL INSTALLATION REFER TO SECTION 04 FOR NEUTRAL/SECONDARY DETAILS. 

3. TYPICAL INSTALLATION - REFER TO SECTION 02 FOR GUYING DETAILS. 

4. MINIMUM SPACING: 
12KV = S­
25KV "" 12" 


1 1/ JOj OQ GUINN CLKINS4 

1/29/ 08 BURLISON CUlm.: HOYT3 VERTICAL CONSTRUCTION DOUBLE CIRCUIT, ~Progress Energy
10/ 6/ 06 GUINN C \"Wt~ HOYT2 

6/ ll / 0J SIM PSON THREE-PHASE, 6 DEGREES TO 15 DEGREESYOUNTS WOOlS£Y DWG.0 

CK'D FLA 03.14-04REVISED BY APPR. 



ANGLE 

NOTES: 

1. 	 USE 6'-0" MINIMUM CIRCUIT SPACING IF SPANS 200 FT. OR 
LESS WITHIN A 150 FT. RULING SPAN OR 230 FT. OR LESS 
WITHIN A 200 FT. RULING SPAN. CONTACT DISTRIBUTION STANDARDS 
FOR OTHER SPANS. 

2. 	 16-30 DEGREES FOR 795 MC. 16-59 DEGREES FOR ALL OTHER 
CONDUCTORS. DOUBLE DEADEND 795 MC FOR ANGLES GREATER 
THAN 30 DEGREES. 

3. 	TYPICAL INSTALLATION- SEE SECTION 04 FOR NEUTRAL/SECONDARY 
DETAILS. 

4. 	 SEE SECTION 01 FOR ADDTIONAL GROUNDING DETAILS. 

5. TYPICAL INSTALLATION - SEE SECTION 02 FOR GUYING DETAILS. 

6. 	 USE 2-1/4" SQUARE WASHER ON 1/0 AMC AND SMALLER 
CONDUCTOR AND 3" CURVE WASHER FOR CONDUCTORS LARGER 
THAN 1/0 AMC. 

SEE NOTE 3 

SEE NOTE 4 

36" 

I 
I 

SEE NOTE 1 

I 

36" 

= 

GUY ATIACHMENT 

SEE NOTE 6~ 

'\ 

PLAN VIEW 

FRONT VIEW 

BILL OF MATERIALS 

MACRO UNIT 
CU 

ITEM 
NO, 

COMPATIBLE 
UNIT 

OTY 

REQ 'D 
CATALOG 
NUMBER 

OTY 

PER 
CU 

DESCRIPTION 

D32(WIRECODE)M 

1 1­ 6 
D8D577 1 INSULATOR, POLYMER, 25KV, DE, SIUCONE, RATED 15KV 
Dl1708 1 BOLT, OVAL EYE, 5J'8" X lD" 

- 1 WASHER. (SEE NOTE 6) 

2 KW2_ 6 
- 1 CLAMP, SUSPENSION (VARIES WITH CONDUCTOR SIZE) 
- 1 ROD, ARMOR (VARIES WITH CONDUCTOR SIZE) 

2 
KW27 

1(795 MC ONLY) 
6 

113506 1 CLEVIS, EYE, 9D DEGREE, 3-3/16X 1-1/16" 
9220067202 1 CLAMP, SUSPENSION-CUSHION GRIP, RANGE 0.981" TO 1.0 

11/JO/09 GUINN GUINN ELKINS3 
SI....PSON11/19/07 CECCONI HOYT2 VERTICAL CONSTRUCTION DOUBLE CIRCUIT. ~ Progress Energy

11/29/06 GUINN GUINN HOYT1 

6j l I /O) SIMPSON WOOLS(YYOUNT'S THREE-PHASE. 16 DEGREES TO 59 DEGREES DWG.0 

CK'DREVISED APPR . FLA 03.14-06BY 



36" 

NOTE 1 

72" 

I 
8" 

= 

SEE NOTE 3 

NEUTRAL 

#6 SD BC 
SEE NOTE 4 

SEE NOTE 7 	

ANGLEGUY ATIACHMENTS 

PLAN VIEW 

SEE 

NOTES: 

1. 	 USE 6'-0- MINIMUM CIRCUIT SPACING IF SPANS 200 FT. 
OR LESS WITHIN A 150 FT. RULING SPAN OR 230 FT. 
OR LESS WITHIN A 200 FT. RULING SPAN. CONTACT 
DISTRIBUTION STANDARDS FOR OTHER SPANS. 

2. 	 IF USED FOR LINE ANGLES LESS THAN 60·, OFFSET 
EACH ANCHOR 12-. (SEE ABOVE) OR ADD A BISECTIONAL 
GUY. CONSIDER BISEtTIONAL GuYs WHERE ANGLE 
PERMITS. 

3. 	lYPlCAL INSTAUATION - SEE SECTION 04 FOR NEUTRAL/ 
SECONDARY DETAILS.~ 

4. 	 SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS. 
5. 	lYPlCAL INSTAUATION - SEE SECTION 02 FOR GUYING 

DETAILS. 
6. 	USE 2-1/4- SQUARE WASHER ON 1/0 MAC AND 

SMALLER CONDUCTOR AND 3- cuRVE: WASHER FOR 
CONDUCTORS LARGER THAN 1/0 MAC. 

7. 	THE CHARTS BELOW SHOW THt MINIMUM CLASS POLES 
REQUIRED FOR GRADES B AND C CONSTRUCTION WITH 
LEAD TO HEIGHT RATIOS 1/1 AND 2/3 BASED ON A 
200 FOOT RULING SPAN. 

FRONT VIEW 

BILL OF MATERIALS 

MACRO UNIT 
CU 

ITEM 
NO. 

COMPATIBLE 
UNIT 

OTY 
REO'D 

CATALOG 
NUMBER 

OTY 
PER 

CU 

DESCRIPTION 

D33(WIRECODE) M 
1 1­ 12 

080577 1 INSULATOR, POLYMER. 25KV. DEADEND. SILICONE 
011708 1 BOLT, OVAL EYE, 5/8" X 10" 

- 1 WASHER (SEE NOTE 6) 
2 KW4 12 - 1 CLAMP (VARIES WITH CONDUCTOR SIZE) (SEE NOTE 7) 

11/30/09 [lJ(INSGUINN G.....4 

2/12/09 CECCONI GU\N' ! HOYT3 VERTICAL CONSTRUCTION DOUBLE CIRCUIT, Progress Energy
11 / 19/ 07 CECCONI SIMPSON HOYT2 
6/ 11/ 00 VOUNTS SIMPSON WOOLS[,( THREE-PHASE, 60 DEGREES TO 90 DEGREES 	 DWG .0 

CK'DREVISED BY APPR. FLA 03.14-08 



1 
5" 

'"' 'T<',"","~ 
36" 

PLAN VIEW 

r SEE 	

SEE 

NOTE 7 

36" 

SEE I 
SEE NOTE 6 

i
36" 

PLAN VIEW 
36" 

_1 
t 

~72' 

1
­

NOTE 2 
FRONT VIEW 

3 
ALTERNATE THREE-PHASE 
DEADEND CONSTRUCTION 

1~1 
n~-J 

~-1 
1~_ 

NEUTRAL 
~~

SEE 

1/6 SO BC 
SEE NOTE 

= 
FRONT VIEW 

NOTE 9 

MACRO UNIT 
CU 

ITEM 
NO. 

COMPATIBLE 
UNIT 

CU 
PER 

t.4ACRO 

BIll. OF MATERIALS 

CATAlOG 
NUMBER 

QTY 
PER 
CU 

DESCRIPTION 

080577 SILICONE 

D33(WIRECODE) t.4 
1­ 12 011708 

2 KWL 12 
070164 

3 XS 013308 2 
152122 2 GALV. 

NOTES: 
1. ARRESTERS ISSUED SEPARATELY. SEE SECTION 08 FOR DETAILS. 
2. 	TYPICAL INSTALLATION : SEE SECTION 04 FOR NEUTRAL/SECONDARY DETAILS . 
3. 	 SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS. 
4. 	 TYPICAl INSTALLATION : SEE SECTION 02 FOR GUYING DETAILS. 
5. 	 USE 2-1/4" SQUARE WASHER ON 1/0 MAC AND SMALLER CONDUCTOR AND 3" CURVE WASHER FOR CONDUCTORS 

LARGER tHAN 1/0 MAC. 
6. 	 USE 6' -0" MINIMUt.4 CIRCUIT SPACING IF SPANS 200 FT. OR LESS WITHIN A 150 FT. RULING SPAN OR 230 FT. OR 

WITHIN A 200 FT. RULING SPAN. CONTACT DISTRIBUTION STANDARDS OR OTHER SPANS. 
7. 	All CONDUCTORS t.4UST BE THE SAt.4E SIZE. 
8. 	AnACH ARE TO POLE WITH TWO 3/4" MACHINE BOLTS. 
9 	 WHEN TWO GUYS PER PHASE ARE REQUIRED, AnACH THE FIRST GUY TO THE ARt.4 AND THE SECOND GUY TO THE 

A) t.4AXIt.4UM LOAD PER PHASE = 5,100 LBS. B) TOTAL MAXIt.4Ut.4 LOAD PER ARt.4 = 10,200 LBS. 

LESS 

POLE. 

3 11/30/09 CUINN EU<It-/$ 

2 12/7/07 crCCONI CUINN­ HOYT VERTICAL CONSTRUCTION DOUBLE CIRCUIT, 

DEADEND 
11/29/06 CUINN GIMlN HOYT 

o 7/.. /03 YOUNTS SIMPSON WOOLS(Y 

REVISED BY CK'D APPR. 



f--- ­ 43-1/2" -- ­ - +__ 12" ---j 

GAIN ADAPTER 2 

~ 
42" 

J
B" 
~ 

42" 

J
B" 
I 

BILL OF MATERIALS 

MACRO UNIT 
CU 

ITEM 
NO. 

COMPATIBLE 
UNIT 

OlY 
REO'D 

CATALOG 
NUMBER 

OlY 
PER 
CU 

DESCRIPTION 

- 1 - - 9220179761 - CROSSARM, STEEL, ALLEY, 4" X 4" X B'-6 3/4" W/ll/16" 

2 - - 9220179760 - CROSSARM, STEEL, GAIN, MNT DIXIE ALLEY ARM TO RD POLE 

NOTES: 

1. 	 USE 35KV CLAMP TOP INSULATORS WITH CUSHION GRIPS ONLY. 

2 . 	CUT STUD BOLTS TO PROPER LENGni IF NECESSARY. 

3. 	 INSULATORS MAY BE MOVED ALONG niE ARM AS NEEDED AS LONG AS A MINIMUM OF 43­
SEPARATION IS MAINTAINED. 

4. 	USE 3/4- BOLTS TO FASTEN ARM TO POLE. 

5. 	USE GAIN ADAPTER ON ROUND POLES. 

6. 	nilS IS A NON-STOCK ITEM. REQUIRES SPECIAL ORDER. CHECK WITH PURCHASING FOR LEAD TIME. 

2 

DOUBLE CIRCUIT STEEL ARM 
Progress Energy 

o 1/22/ 10 BURUSON CUINN ELK IN S FLA DWG. 

03.14-22 



PREFORMED 
CONDUCTOR

DEADEND GRIP 

4-1/0 AL DEADEND ON 6 CU DEADEND ON 
POST INSULATOR POST INSULATOR 

PREFORMED CONDUCTOR
DEADEND GRIP 

COMPo CONNECTOR CONDUCTOR 

4-1/0 AL DEADEND ON 6 CU-2 CU DEADEND ON 
PIN lYPE INSULATOR PIN lYPE INSULATOR 

SLACK SPAN-PREFORMED DEADENDS FOR F NECK INSULATORS 
CONDUCTOR SIZE (ACSR, AMC & MC) I PGN CN I COLOR CODE 

112 I 9220118699 I RED 

1/0 I 9220118700 I YELLOW 

~ .IiQIES.; 

1, 	A SLACK SPAN MAY BE ATTACHED TO THE POLE UTIUZING A DEAD-END POLYMER INSULATOR 
PROVIDED THE CONSTRUCTION IS CONFIGURED AS IF IT WERE GUYED AND MEETS ALL REQUIRED 
CLEARANCES AND SPACING. 

3 
2 	 6/17/08 BURLIsON GUINN HOYT SLACK SPAN, 	 Progress Energy
1 	 4/B/04 NUNNERY NUNNrRY WOOLSEY 

o 	 1/28/04 NUNNERY NUNNERY WOOLSfY DETAILS FOR ATTACHMENT TO INSULATOR 	 DWG. 

REVISED BY CK'D APPR. PGN 03.16-00 



I 
36" 36" 

- ~ ~r~V --­

36" 36" 

- .e:"lo.. - _r~ 
~ 

T T 
L~ 

60" ~ 

Lr= 
~ ~ 

""" NEUTRAL ~ NEUTRAL 
0 

'"'!l!' "'hi' 

MACROS 

=-­ CODE V (II OF PHASES) 5 (WIRE SIZE) CA­

FOR 1.2 AND ,1LO CONDUCTORS FOR ,4LO THROUGH 795 

FLORIDA BILL OF MATERIALS - #2 AND #1/0 

ITEM NO. COMPo UNIT CATALOG NUMBER 
QUANTITY 

DESCRIPTION 
1!l! 216 316 

013264 1 2 3 WASHER, SPRING COIL, 5/8" 
1 IP 072366 1 2 3 STUD, LINE POST, 5/8" X 10" 

080212 1 2 3 INSULATOR, POST, 15 KV 

2 - 9220118699 1 2 3 #2 MAC GRIP 

2 - 9220118700 1 2 3 #1/0 MAC GRIP 

FLORIDA BILL OF MATERIALS - #4 o THROUGH 795 

ITEM NO. COMPo UNIT CATALOG NUMBER 
QUANTITY 

DESCRIPTION 
116 216 316 

013264 1 2 3 WASHER, SPRING COIL, 5/8" 

1 ICS 
072367 1 2 3 STUD, LINE POST, 5/8" X 12" 
074305 1 2 3 GAlNGRIO, 4" X 4", AL 
080375 1 2 3 INSULATOR, SLACK SPAN, POST 

2 - 101397 1 2 3 OEAOEND CLAMP, FOR 336.4 ANO 795 
2 - 101392 1 2 3 OEAOEND CLAMP, FOR #4/0 

NOTES: 

1. SEE DWG 03,06-04 FOR POST lYPE INSULATORS, 

2. SEE DWG. 03.06-08 FOR PIN TYPE INSULATORS. 

4 12/.31/07 CECCONI CUIN~ HOYT 

VERTICAL CONSTRUCTION - SlACK SPAN 
~Progress Energy3 7/31/06 CUINN GUINN HOYT 

2 8/26/05 ROBESON GUP~ HOYT 

o 6/"/03 YOUNTS ~ "'PSDN WOOLSE'r' 

FLAI03.16':"'02REVISED BY CK'D APPR. 



TANGENT CONSTRUC~ON DEADEND CONSTRUC~ON 

~90.~L ~90' ~ 
6 en MAX 90' THESE ANGLES MAY VARY­ - - 90" MAX. III () 

~OI O~< I . ____ ON CONCRETE POLES j ---------­ : ~ 
::: Q: _--LI.:=--=-:;-~~.=~ ---,,__ Z ~ 

ALTERNATE LOCATIONS ---­ ~:-3" :r 

~ ; \ GUY ATTACHMENT ~ ~ 
Zr ~~ 
~z ~~ 
en­ ~en 

5 ~ 90' 90' THESE ANGLES MAY VARY 90' 90' vl is 
~MAX·~r ON CONCRETE POLES __I~MAX. ----J 

PLAN VIEW PLAN VIEW 

LINE 5" 

LOAD 

4" TYP. 

36" 

36" 

I 
12" 

I LOAD 

36" 

~ 36" 

I 
12" 

j 
l tT 60" 
60" ~ ..1­I I NEUTRAL 

4" NEUTRAL 

FRONT VIEW FRONT VIEW 
NOTES: 

1. POLE GAINS ARE REQUIRED FOR POST INSULATOR INSTALLATIONS ON WOOD POLES WHEN THE POLE DOES NOT HAVE 
SLAB GAINS (NEW POLES DO NOT HAVE SLAB GAINS) OR WHEN THE CONDUCTOR IS 336.4 KCMIL OR LARGER . GAINS 
ARE NOT REQUIRED FOR INSULATORS USED FOR JUMPERS (THIS INCLUDES SLACK SPANS) . 

4 12/ 3 1/07 CECCONI GUINN I-IOYT 

3 9/20/06 CUINN GUINN HOYT VERTICAL SLACK SPAN ~Progress Energy
2 6/ 30/04 NUNNERY NUNNERY WOOLS EY 
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DEADEND CONSTRUCTION TANGENT CONSTRUCTION 

AnACHMENT 
====t:3 

~ 
1-=---t;l 

42" 
60" 

I 
GUY 
---@C:j

t 42" 

29" 
2 

SEE NOTE 1 
PLAN VIEW PLAN VIEW 

f---­ 44" ----+-15"-1-- 29" -j 

1 
36" 

~i 
60' 

~-'-----=---J 
= 

FRONT VIEW= *PIN INSULATORS USED ON 1/0 Al. CONDUCTORS
FRONT VIEW 

HORIZONTAL SLACK SPAN WITH HORIZONTAL CONSTRUCTION 

NEUTRAL 

#6 SD BC 

fLORIDA BILL Of MATERIALS 
ITEM NO. COMPo UNIT CATAlOG NUMBER QUANTITY DESCRIPTION 

1 ID 
011708 1 BOLT, OVAL EYE, 5/8" X 10' 
013346 1 WASHER, 3" SQ., 13/16" 
080577 1 INSULATOR, POLYMER, DEADEND, 25KV 

2 IX 
072306 1 PIN. CROSSARM, CLASS A OR B 
080304 1 INSULATOR. PIN. CLASS B 
152108 1 BOLT, MACHINE, SQ, 5/8" X 16" 

3 - - - CROSSARM, DOUBLE, 8' (DETERMINED BY WIRE SIZE) 
4 - - - DEADEND, CLAMP (DETERMINED BY WIRE SIZE) 
5 - - - CONNECTOR, COMPRESSION (VARIES WITH WIRE SIZE) 

NOTES: 

1. IF CONDUCTOR IS 1/0 AL OR SMALLER. THE PIN INSULATOR SHOULD BE IN THIS LOCATION AND 
ONLY ONE CROSSARM IS NECESSARY. 

~ 2. SEE SECTION 01 FOR ADDmONAL GROUNDING DETAILS. 

3 

GUINN GUINN HOYT 

9/20/06 CUINN GUINN HOYT 

7/7/03 YOliNTS sn,J,P$ON WOOLS£Y 

2 12/21/07 ~Progress Energy
1 SLACK SPAN 
0 FLA DWG. 
REVISED CK'DBY APPR. 03.16-30A 
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PLAN VIEW 

-1 

36" 

60· 

I 
12" 

60· 

~ct BOLT HOLE 7L 4" 

FRONT VIEW 

1~ SLACK SPAN TAP FROM 3~ HORIZONTAL UNE 


NOTES: 

1. 	 IF CONDUCTOR IS 1/0 AJ.. OR SMALlER, THE PIN INSULATOR SHOULD BE IN THIS LOCATION AND 
ONLY ONE CROSSARM IS NECESSARY. 

~ 2. SLACK SPAN TAP CAN BE CONNECTED TO ANY PHASE AS DESIGNATED BY THE ENGINEER. 

3 5/5/09 DAN NA CUINN ELKINS 

c;(CCONl2 12/Jl /07 C ut-.l N HOYT ~Progress Energy
9/20/0 6 GUIN N HOYT....N1 SLACK SPAN 
7/ 28/ 0J SI"'P"jQN WOOLS<Y\'OONI'> 0 FLA DWG. 

CK'D REVISED BY APPR. 03.16-308 
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PLAN VIEW 

NEUTRAL 

FRONT VIEW 

HORIZONTAL CONSTRUCTION -
SLACK SPAN 

CODE H (# OF PHASES) 5 (WIRE SIZE) 
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MIDSPAN TAP CONNECTION 

M D S A * 
/ 

I - PAN T P 

,-­

IV 
3~"-I­

v 

3 
1 
6" 

V 

~ 72" 

I 

NOTES: 

,-­

rv 

IV 

rv 

~ 
USE ALUMINUM 2-BOLT MID-SPAN TAP 
CONNECTION FOR AL TO AL TAP OR 
AL TO CU 

USE COPPER 2-BOLT MID-SPAN TAP 
CONNECTION FOR CU TO CU 

~"....."".-jO ~~~~--::ol 
;'liD 

~ INSTALL JUMPER USING LARGEST 
WIRE SIZE IN CROSS CONNECTION 

"{ 

WEDGE CONNECTOR fOR 
336.4 AND ABOVE. 

COMPRESSION CONNECTOR 
FOR BELOW 336.4. 

*1. CROSSING SPANS SHOULD BE OF APPROXIMATELY THE SAME LENGTH. 

2. CONNECTED CONDUCTORS SHOULD BE OF THE SAME SIZE AND TYPE, OR SHOULD BE AS CLOSE 
AS POSSIBLE TO lWO NEAREST CROSSING POLES IF NOT OF SAME SIZE AND TYPE. 

3. CONNECTING CONDUCTORS MUST ESSENTIALLY BE TOUCHING EACH OTHER. ONE CONDUCTOR IS NOT 
TO SUPPORT THE OTHER. 

PRIMARY "1"­ TAP 
(ALTERNATE SLACK SPAN CONSTRUCTION) 

i ONNECTOR 
(SIZE AND TYPE 
DETERMINED 
BY WIRE SIZE) 

NOTES: 

1. SEE SECTION 05 FOR INFORMATION 
ON SLACK SPAN LENGTHS. 

2, PLACE SWITCHES ON FlRST POLE 
OFF BRANCH UNE. 

3. USE IN ·OPEN AREAS­ ONLY. 

4. ARMOR ROD REQUIRED FOR 1/0 MAC AND 
336 MC. NO ARMOR ROD IS REQUIRED WITH 
CUSHION GRIP ON 795 MC. 

ANGLE SHOE (SIZE 
DETERMINED BY WIRE SIZE) 

fiGURE "8" LINK 
CN 115428 

CLAMP TYPE DEADEND SHOE 
(SIZE DETERMINED BY WIRE SIZE) 

j SEE NOTE 2 

3 
MIDSPAN TAP CONNECTION & 

PRIMARY 'I- TAP 
(ALTERNATE SLACK SPAN CONSTRUCTION) 

~Progress Energy 

FLA DWG . 

03.18-03 
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AVIAN PROTECTION 

PROGRESS ENERGY CONSTRUCTS AND OPERATES DISTRIBUTION FACIUTIES TO SERVE CUSTOMERS. 
SOME OF THESE FACILmES ARE CONSTRUCTED AlONG RIVERS, LAKES, AND COASTlINES THAT ARE 
NATURAl HABITATS FOR EAGLES, OSPREYS, AND OTHER RAPTORS. AQUACULTURE FARMS ARE BEING 
DEVELOPED IN MANY RURAl AREAS, WHICH MAY ATTRACT LARGE BIRDS OF PREY. IN ADDITION, RAPTORS 
SOMEllMES UTIUZE DISTRIBUTION POLES AND EQUIPMENT FOR NESTING AND AS A PERCH WHEN 
HUNTING. THE WING SPAN OF THESE LARGE RAPTORS CAN CONTACT ENERGIZED CONDUCTORS AND 
EQUIPMENT WHEN LANDING OR LEAVING THE PERCH, RESULTING IN POTENTIAL OUTAGES AND 
ELECTROCUTION OF THE BIRD. AlSO, RAPTOR NESTS CONSTRUCTED ON DISTRIBUTION FACILmES CAN 
HAVE SIMILAR RESULTS. 

SPECIFICATIONS CONTAINED IN THIS SECTION HAVE BEEN DEVELOPED FOR CONSTRUCTING AND 
MAINTAINING DISTRIBUTION FACIUTIES IN AREAS OF KNOWN POPULATIONS OF LARGE RAPTORS WITH 
THE OBJECTIVE OF MINIMIZING OUTAGES AND RAPTOR ELECTROCUTIONS. SOME OF THE MORE 
COMMON CONSTRUCTION TYPES HAVE BEEN ADDRESSED. CONTACT THE DISTRIBUTION STANDARDS 
UNIT FOR UNIQUE SITUATIONS. AVIAN CONSTRUCTION IS TO BE USED ONLY IN AREAS DESIGNATED BY 
ENVIRONMENTAL UNIT AS RAPTOR HAVENS, ON UNES BUILT IN CLOSE VICINITY TO FISH FARMS, OR ON 
UNES WHERE RAPTOR FATAlITIES HAVE OCCURRED UNDER THE DIRECTION OF LOCAl ENVIRONMENTAL 
UNIT REPRESENTATIVE. 

TOTAl CONSTRUCTION COSTS WOULD BE APPUED AGAINST REVENUE CREDIT TO SERVE A NEW 
CUSTOMER TO DETERMINE ANY CUSTOMER COST. 

3 

AVIAN PROTECTION - OVERVIEW 
~Progress Energy 
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NESTING PLATFORM 

NESTING PLATFORM 
CN 328590 

~ FlREFLY CONDUCTOR FlAPPER 

5" X 8" DOUBLE ARM ~ 
CN 031124 

5" X 6" X 10'-0"~ 
CN 031125 

D 
1/0 - 795 

CN 9 220128460 

100' SPACING - TOP CONDUCTOR ONLY 

POLE TOP CAP 
BIRD PERCH DETERRENT 

LARGE CAP : 
CN 9220119162 
SMALL CAP: 
CN 9220197645 

NOTES: 

TRIANGLE BIRD PERCH DETERRENT 

CUTOUT COVER 
CN 9220197382 

LIGHT CROSSARMS: 
CN 9220197392 
HEAVY CROSSARMS : 
CN 9220197398 

CONDUCTOR PRE-FORM DWERTERS 

CONDUCTOR SIZE CATALOG NUMBER 

1/0 442011 

4/0 442012 

336 9220110988 

795 9220197883 

100' SPACING - TOP CONDUCTOR ONLY 

CROSSARM COVER 
CN 9220203074 

1. COORDINATE RAPTOR NEST RELOCATIONS WITH LOCAL ENVIRONMENTAL SPECIAUST. 

2. SEE DWG. 03.26-01 FOR GENERAL NOTES. 

3 

AVIAN PROTECTION 

~ DETERRENT ITEMS FOR DISTRIBUTION 
~ Progress Energy 
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7 

6 

I- 5" 
@J -

r- 6" 
@J -

r0 60" 

~ 
44" 44"-­

I~ 
I 

I I I !?I I 

t-f6"
I I 

SEE CROSSARM i@J: 11" 
ON DWG. 03.11 -02 

I 

~ lilID,' /,,)J­ ~ I~" 

cvl~"1 -k~ 

NOTES: [1 72" 

1. USE THESE SPECIFICATIONS FOR RETROFTTnNG EXISTING 
12KV TANGENT UNE POLES ONLY IN THE VICINITY OF ~ ~AQUACULTURE FARMS WHERE RAPTORS OR LARGE BIRDS I I 

OF PREY MAY EXIST. 
I I 

!@J! - " 
2. APPLY THIS SPECIFICATION WHERE EXISTING POLE IS SOUND LJ r<» 4 

AND WOU LD OTHERWISE HAVE TO BE REPLACED TO PROVIDE 
ADDmONAL POLE HEIGHT. 

3. SEE DWG. 03.26-01 FOR GENERAL NOTES. CA-=-­

FRONT VIEW 

BILL OF MATERIALS 
CU 

COMPATIBLE QTY CATALOG 
QTY 

MACRO UNIT ITEM 
UNIT REQ'D NUMBER 

PER DESCRIPTION 
NO. CU 

031113 1 CROSSARM, WOOD, B'-O" 
071306 2 BRACE, FLAT, GALV. STEEL, 36" 

1 X1LB 1 
152107 1 BOLT, MACHINE, 5/B" X 12" 
011209 2 BOLT, CRG, 3/B" X 4-1/2" 

H20(WIRE SIZE) M 
01330B 2 WASHER, 5/B" SQUARE, FLAT, 13/16"111 HOLE 
014114 1 SCREW, LAG, 1/2" X 4" 
072306 1 PIN, SHDR, 6" X 5/B" X 6-1/2" 

2 IX(WIRE SIZE) 2 
OB0304 1 INSULATOR, PIN, 23KV, 55-5 PIN TYPE 

- 1 TIE, TOP, F-NECK, 1/0 AL 
152108 1 BOLT, MACHINE, SQ, NUT, 5/B" X 16" 
031125 1 CROSSARM, WOOD, 4-3/4" X 5-3/4" X 10' 
013229 2 WASHER, ROUND, FLAT, 1/2" BOLT 
011311 1 BOLT, DOUBLE ARMING W/4 NUTS, 5/B" X 16" 
010439 1 BOLT, MACHINE, WITH SQUARE NUT, 5[B" X 14" 

3 X1H1B1 1 071206 1 BRACE, BOW, ANGLE STEEL, 60" 
01330S 3 WASHER, 2-1/4" SQ., FLAT, 13/16" HOLE 
15209B 2 BOLT, MACHINE, SQ, NUT, 1/2" X 7" 
152107 1 BOLT, MACHINE, SQ, NUT, 5/B" X 12" 
152110 1 BOLT, MACHINE, SQ, NUT, 5/S" X 20" 

4 - - 152107 4 BOLT, MACHINE, SQ, NUT, 5/B" X 12" 
5 - - 01330B B WASHER, 2-1/4" SQ, FLAT, 13/16" HOLE 
6 - 072152 1 PIN, POLE TOP, 20" 
7 - - OS0304 1 INSULATOR, PIN, 23KV, 55-5 PIN TYPE 

3 
AVIAN PROTECTION 

TANGENT UNE 
(EXISTING POLE WITH CROSSARMS) 

~Progress Energy2 

1 

0 9/ 8/ 09 GUINN CUL'" [lJ(INS 
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GROUNDING TO SUBSTATION 

SUBSTATION~ FENCE2/0 CU 

NtUTRAL 


SEE NOTE 1 

/ 

24" /. '. " 

~GROUND 
"" BOND 2/0 CU~ GRID 

NEUTRAL TO 
GROUND GRID 

TERMINATION IN SUBSTATION 

ALUMINUM CONNECTOR ----~ 

ALUMINUM OR COPPER 

BUS BAR 


(5) 	INHIBITOR ------~"'-<-

(3) 	STAINLESS STEEL WASHER 

(4) 	STAINLESS STEEL BOLT 

SWITCH CONNECTION DETAIL TORQUE TO 40 FT. LBS. 

DESCRIPTION 
ITEM FOR AL TO AL 

OR AL TO CU PADS 
FOR CU TO CU PADS 

1 STAINLESS STEEL NUT SILICONE BRONZE NUT 

2 BEL~LLE WASHER SILICONE BRONZE LOCK WASHER 

3 STAINLESS STEEL WASHER SILICONE BRONZE WASHER 

4 STAINLESS STEEL BOLT SILICONE BRONZE BOLT 

5 INHIBITOR INHIBITOR 

NOTES: 

~ 1. 	BURY 2/0 CU NEUTRAL FROM STATION GROUND GRID TO BASE OF FIRST FEEDER POLE ON EACH 
OVERHEAD FEEDER. CONTINUE 2/0 CU UP POLE TO OVERHEAD NEUTRAL CONNECTION. THEN INSTALL 
1N U-GUARD OVER 2/0 CU NEUTRAL 

2. 	DISTRIBunON PERSONNEL WILL INSTALL CONDUCTORS AND MAl<E CONNECTIONS TO LD. & B.P. 
SWITCHES. 

3 ~ 
1/2J/08 GUINN GUINN Hern2 OVERHEAD FEEDER TERMINATION IN SUBSTATION ~Progress Energy
12/28/07 GUINN HOYTCU 'NN1 

7/7/03 YOUNTS SIt.l PSON W<ICllSEY0 WITH METAL BUS STRUCTURE DWG. 

REVISED CK ' D APPR . BY FLA 03.28-02 



12.00 COASTAL AND CONTAMINATED INSTALLATIONS 
COASTAL AND CONTAMINATED AREAS CONSTRUCnON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 12.00-02 

12.0"' COASTAL AND CONTAMINATED AREA CONSTRUCTION 
COASTAL AND CONTAMINATED AREAS CONSTRUCnON. ........ . ...... . .. . . ... . .... . . . 12.04-04 

12.06 GUY GROUNDING COAST AND CONTAMINATED AREAS 
GUY GROUNDING - COASTAL AND CONTAMINATED AREAS....... . .. . . . . .......... . . . . 12.06-02 
CONDUCTOR SPUCES AND CONNECnONS COASTAL AND CONTAMINATED AREAS .. . .. 12.06-04 

12.06 CONNECTIONS - COASTAL AND CONTAMINATED AREAS 
AL TO CU SECONDARY CONNECnONS - COASTAL AND CONTAMINATED AREAS..... . ... 12.06-06 

12.06 CUTOUT AND ARRESTER ASSEMBLY - COASTAL AND CONTAMINATED AREAS 
CUTOUT AND ARRESTER ASSEMBLY - COASTAL AND CONTAMINATED AREAS........... 12.06-12 

12.08 SINGLE-PHASE PRIMARY CONSTRUCTION - COASTAL AND CONTAMINATED AREAS 
SINGLE-PHASE PRIMARY - TANGENT - COASTAL AND CONTAMINATED AREAS....... . . 12.08-01 
SINGLE-PHASE PRIMARY - St.AALL ANGLES - COASTAL AND CONTAMINATED AREAS . .. 12.08-02 
SINGLE-PHASE PRIMARY - ANGLES 20 TO 60 DEGREES - COASTAL AND 

CONTAMINATED AREAS..................... ...... . . . ... .. . .. ....... . . ... ... . .. 12.08-03 
THREE-PHASE PRIMARY - ANGLES 20 TO 60 DEGREES MAXIMUM 

COASTAL AND CONTAMINATED AREAS... .. . . . . . . . . . ... . . . . . . . . ........... . ... . .. 12.08-04 
304L STAINLESS STEEL POLE-TYPE TRANSFORMERS FOR COASTAL AREAS........... . 12.08-10 
304L STAINLESS STEEL PAD-MOUNTED TRANSFORMERS FOR COASTAL AREAS. .... . . . . 12.08-12 

12.12 VERTICAL PRIMARY CONSTRUCTION - COASTAL AND CONTAMINATED AREAS 
VERTICAL PRIMARY - TANGENT - COASTAL AND CONTAMINATED AREAS..... ..... . ... . 12.12-02 
VERllCAL PRIMARY - ANGLES TO 20 DEGREES COASTAL AND 

CONTAMINATED AREAS... ....... . . . ..... . . ................. .. ... . ... . .. .... .. . 12.12-04 
DEADEND PRIMARY - COASTAL AND CONTAMINATED AREAS........ . ... .... . . . . . . .... 12.12-14 

SECTION 12 - COASTAL AND CONTAMINATED AREAS 

TABLE OF CONTENTS 
~Progress Energy 
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SEC]QN 12 

COASTAL AND CONTAMINATED AREA INSTALlA]ONS 

A COASTAL AREA GENERALLY IS ANY AREA IN CLOSE PROXIMITY TO THE OCEAN OR LARGE SALT 
WATER BODIES WHERE ADVERSE ATMOSPHERIC/WEATHER CONDITIONS (E.G., SALT SPRAY OR FOG) 
OVER TIME CAUSE EXCESSIVE MINERAL OR PARTICULATE COATING AND/OR CORROSION TO DISTRIBUTION 
EQUIPMENT TO THE POINT OF CREATING EXCESSIVE FAILURES, OUTAGES AND/OR BREAKER OPERATIONS. 
THIS INCLUDES AREAS WHERE THERE MIGHT BE CHEMICALLY ACTIVE SOILS, OR NEAR MANUFACTURING 
FACIUTIES RELEASING PARTICULATE THAT MIGHT CORRODE HARDWARE OR PROMOTE TRACKING. 

THE FOLLOWING SPECIFIES SPECIAL ANTI-CORROSIVE AND INSULATION MATERIALS AS WELL AS 
CONSTRUCTION METHODS DESIGNED TO COUNTER THESE EFFECTS. ALL OTHER CONSTRUCTION PRACTICES 
AND MATERIALS NOT SPECIFIED IN THIS SECTION SHALL BE NORMAL. 

COASTAL AND CONTAMINATED SPECIFICATIONS SHOULD BE USED IN AREAS SUBJECT TO SEVERE SALT 
FOG, SEVERE CORROSION, EROSION FR0t.4 WIND-BLOWN SANDY SOILS, AND HIGH-VELOCITY WINDS. IN ~ 
GENERAL, THIS AREA IS DEFINED AS ANYTHING WITHIN 1000' OF ANY SALTWATER OR SALTWATER MARSH. 

COASTAL AND CONTAMINATED SPECIFICATIONS SHOULD BE UTlUZED IN THE AREA SURROUNDING 
MANUFACTURING FACIUTIES KNOW TO RELEASE AIRBORNE PARTICULATE AND IN THE AREA OF 
CHEMICALLY ACTIVE SOIL. THIS SHOULD BE DONE AT THE DISCRETION OF LOCAL ENGINEERING. 
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CLASS "c· CONSTRUCTION 

~	USE STORMS CODE ASSEMBLY PREFIX -c- FOR CONSTRUCTION IN COASTAL AND CONTAMINATED AREAS 
AS DEFINED BY DWG. 12.00-02. CLASS "C" CONSTRUCTION CONSISTS OF 25KV CUTOUTS, 25KV 
POLYMER DEADENDS AND 35KV POST INSULATORS. FOR RECLOSERS, CAPACITOR BANKS, SWITCHGEAR 
AND ALL OTHER EQUIPMENT INSTALLED IN A CORROSIVE ENVIRONMENT, CONTACT DISTRIBUTION 
STANDARDS FOR POSSIBLE ANTI-CORROSIVE OPTIONS. ALL OTHER CONSTRUCTION IS CONSIDERED 
CLASS "A". ALL OTHER ITEMS MUST BE CALLED FOR BY THEIR ASSOCIATED PART NUMBER. 

PROTECTION AGAINST LOSS OF GROUND ROD IN CHEMICALLY ACTIVE SOILS 

~	STAINLESS STEEL GROUND RODS (FLORIDA CN 60124, COMPATIBLE UNITS CG, CGO AND CGU) SHOULD 
BE USED IN LOCATIONS WHERE THE SOIL IS VERY CHEMICALLY ACTIVE. SWAMPY AREAS AND AREAS THAT 
HAVE BEEN FILLED BY DREDGING ARE TYPICAL OF LOCATIONS WHERE THE SOIL IS LIKELY TO BE 
CHEMICALLY ACTIVE. ANYTIME THE SOIL HAS A SOUR ODOR OR THE SMELL OF ROTTEN EGGS (HYDROGEN 
SULFIDE GAS) IS NOTICED WHEN EXCAVATING, STAINLESS STEEL GROUND RODS SHOULD BE USED. 

~ AVAILABLE HARDWARE FOR EXTREME CONTAMINATION 

~	INSULATORS 
HORIZONTAL, TIE TOP 35KV - FLORIDA CN 80217 
HORIZONTAL, CLAMP TOP, 35KV - FLORIDA CN 80238 
DEADEND/SUSPENSION, 25KV POLYMER - FLORIDA CN 80577 

~	CUTOUTS 
25KV CUTOUT - FLORIDA CN 221139 

~ CONTACT DISTRIBUTION STANDARDS FOR ANY COASTAL SPECIAL APPLICATIONS NOT LISTED HERE. 

lO/ I:l/06 BURUSQN HOYT3 """ 
1/ IJ/03 '!'OU Nf S $ IWP$(JN WOO<.SEY2 ~Progress Energy

YQtJNTS SH.4P"$ON9/27/021 """'EY COASTAL AND CONTAMINATED AREA CONSTRUCTION 
8/1 /0 2 YOONT'S SIMPSON0 ~s'" 
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PEC HARDWARE SHOWN 
FOR NEUTRAL ATTACHMENT 

SYSTEM NEUTRAL 

#6 SD BC 

\ BOND ALL GUYS TOGETHER BUT DO 
\ NOT CONNECT TO SYSTEM NEUTRAL 

TO NEXT GUY 

1 
WIRE 

#6 SD BC 

NOlES: 

IN LOCATIONS WHERE THE SOIL IS VERY ACTIVE CHEMICALLY. THE SOIL. ANCHOR AND SYSlEM 
GROUND (NEUTRAL) CAN ACT AS AN ELECTRIC CELL CAUSING CORROSION AND DElERIORATION OF 
THE ANCHOR. IN THESE LOCATIONS A FIBERGLASS GUY INSULATOR MUST BE INSTALLED IN ALL DOWN 
GUYS AND THE GUY MUST NOT BE BONDED TO THE NEUTRAL OR GROUND. THE FlBERGLASSLINK 
SHALL BE LONG ENOUGH TO REACH AT LEAST 24M BELOW ANY ENERGIZED CONDUCTOR OR EQUIPMENT. 

4 12/21/07 C!:CCONI GUINN HOYT 

.3 6/5/07 S!.Io!PSON SI J.j~ HOVT GUY GROUNDING ­ ~Progress Energy
2 10/13/06 (JJRlISlOfi GlJiNN HOYT 

o 7/29 /02 YQtJlll$ :P1,IIF"5ON WOOLSeY COASTAL AND CONTAMINATED AREAS OWG. 

REVISED BY CK'O APPR. PGN 12.06-02 



CONDUCTOR SPLICES AND CONNECTIONS 

ALL CONDUCTOR CONNECTIONS MUST BE PROPERLY PREPARED BEFORE MAKING A CONNECTION 
REGARDLESS OF HOW NEW THE CONDUCTOR MAY BE. IT IS ESPECIALLY IMPORTANT IN CONTAMINATED 
AND COASTAL AREAS TO WIRE BRUSH AND APPLY INHIBITOR TO ALL CONNECTIONS. 

FOR COPPER TO ALUMINUM CONNECTION, ALWAYS POSITION THE ALUMINUM CONDUCTOR ABOVE 
THE COPPER. PIN CONNECTORS WILL BE USED TO CONNECT ALUMINUM CONDUCTOR TO TRANSFORMER 
TERMINALS AND TO COPPER CONDUCTOR (SEE DWG. 12.06-06). 

FOR ALUMINUM TO ALUMINUM CONNECTIONS, USE ALUMINUM SQUEEZONS WITH A LIBERAL AMOUNT OF 
INHIBITOR APPLIED. 

CONDUCTOR SPLICES AND CONNECTIONS 

COASTAL AND CONTAMINATED AREAS 

~Progress Energy 
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FRONT VIEW 	 SIDE VIEW 

r ALUMINUM SERVICE CONDUCTOR 

PIN CONNECTOR 

COPPER SQUEEZON* 

*CAROLINAS METHOD SHOWN. 
FOR FLORIDA, USE STANDARD 
CLAMP 

\.- COPPER SECONDARY 

NOTES: 

1. 	 USE PIN CONNECTOR TO CONNECT ALUMINUM TRIPLEX DIRECTLY TO COPPER SECONDARY. 

2. BEFORE MAKING CONNECTIONS, CLEAN ALL CONDUCTORS THOROUGHLY BY WIRE BRUSHING. 

3 . 	AJ...WAYS POSITION AJ...UMINUM CONDUCTOR ABOVE COPPER CONDUCTOR TO PREVENT 
ACCUMULATION ON THE AJ...UMINUM CONNECTION. 

4. TOOL AND DIE DATA FOR PIN CONNECTOR IS SHOWN ON DWG. 06.03-04. 

~ 5. SEE SECTION 01 FOR AODITIONAJ... GROUNDING DETAILS. 

-

5 1 1/27/07 C[CCON~ GU INN HOYT 


4 lO/ 1J/06 BURUSON WI~~N HOYT I 
 AL TO CU SECONDARY CONNECTIONS 
.3 ' 8 / H /05 SIMPSON ~ HOYT I 

, 0 7/30/02 YOUNTS SIMPSml WOOlSEY COASTAL AND CONTAMINATED AREAS 
REVISED BY CK'O APPR . 

COPPER SAJ...T 

~Progress Energy 
DWG.PGN 12.06-06 



FLORIDA BILL OF MATERIALS 
ITEM NO . COMPATIBLE UNIT CATALOG NUMBER QUANTITY DESCRIPTION 

1 CCP 

2 CCA1 

221139 1 CUTOUT, 25KV 
9220094529 1 BRACKET, CUTOUT, COLA 

152106 2 BOLT, 5/8" X 10" 
013308 2 WASHER, 2-1/4" SQUARE, FLAT 
013264 2 WASHER SPRING, COIL 
221139 1 CUTOUT, 25KV 
220202 1 ARRESTER, LIGHTNING, 10KV HD MOV 
070106 1 BRACKET, CUTOUT AND ARRESTER 
152106 2 BOLT, 5 / 8" X 10" 
013308 2 WASHER, 2-1/4" SQUARE FLAT 
01 3264 2 WASHER SPRING, COIL 

~ CU CCP ~ CU CCAl 

3 
2 lo/ ll/06 9URUSON H(NT 
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O· - 5° ANGLE 0° - 5° ANGLE 
12KV 23KV 

(STANDARD FLORIDA CONSTRUCTION) (STANDARD CAROUNAS CONSTRUCTION) 

FLORIDA BILL OF MATERIALS 
ITD.4 NO. COMPATIBLE UNIT CATALOG NUMBER QUANTITY DESCRIPTION 

1 CIP_ 

060217 1 INSULATOR, UNE POST, TIE TOP, 35KV 
072366 1 STUD, LP, 5/6" X 10" 
013264 1 WASHER, SPRING, COIL 

- 1 TIE (VARIES WITH WIRE SIZE) 

CAROLINAS BILL OF MATERIALS 
ITEM NO. COMPATIBLE UNIT CATALOG NUMBER QUANTITY DESCRIPTION 

2 INSRB-TPSI? 
11224714 1 INS, RB, CLAMPTOP, VT -MT, SIL 
11110319 1 CLAMP, LP 
10332013 1 STUD 

3 PT-BKT 
10043006 1 BKT, INS, POST TOP, GALV. 
10033512 2 5/6" MACHINE BOLT 

NOTES: 

1. 	POLE GAINS ARE REQUIRED FOR POST INSULATOR INSTAlLATIONS ON WOOD POLES WHEN THE 
POLE DOES NOT HAVE SLAB GAINS (NEW POLES DO NOT HAVE SLAB GAlNSJ OR WHEN THE 
CONDUCTOR IS 336.4 KCMIL OR LARGER. GAINS ARE NOT REQUIRED FOR I SULATORS USED 
FOR JUMPERS (THIS INCLUDES SLACK SPANS). 

~ 2. SEE SECTION 01 FOR ADDmONAL GROUNDING DETAILS. 
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78" GUY 
INSULATOR 

r-- I-- #6 SD BC 

5/16" H.S. GUY 

iA=' 
~ 	 ~ 

10' 	- 15' ANGLE6' 	 - 15' ANGLE 
10 	DEGREES. 477 MC12KV 

15 	DEGREES. 1/0 MAC(STANDARD FLORIDA CONSTRUCnON) 
23KV 

(STANDARD CAROLINAS CONSTRUCTION) 

CAROLINAS BILL OF MATERIALS 

MACRO UNIT 

CU 

ITEM 
NO. 

COMPATIBLE 

UNIT 
OTY 

REO'D 
CATALOG 
NUMBER 

OTY 
PER 
CU 

DESCRIPTION 

-
1 INSRB-TPSI? 

1 11224714 1 INS. RB. CLAMPTOP. VT-MT. SIL 

1 11110319 1 CLAMP. LP 
1 10332013 1 STUD 

2 PT-BKT 
1 10043008 1 BKT. INS. POST-TOP, GALV. 
1 10033512 2 5/8" MACHINE BOLT 

FLORIDA OF MATERIALS 

MACRO UNrT 
CU 

ITEM 
NO. 

COMPATIBLE 
UNrT 

OTY 
REO'D 

CATALOG 
NUMBER 

OTY 
PER 

CU 
DESCRIPTION 

- 3 CIC_ 1 

080238 1 INSULATOR. LINE POST. CLAMP, 35KV 
072367 1 STUD. LP, 5/B" X 12" 
013264 1 WASHER, SPRING COIL 
074317 1 GAIN GRID, 5-1/2" 

- 1 CLAMP (VARIES WITH WIRE SIZE) 

- 1 ARMOR ROD (VARIES WITH WIRE SIZE) 

~	NOTES: 


1, SEE SECnON 01 FOR ADDmONAL GROUNDING DETAILS. 
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SINGLE 

78" GUY INSULATOR 

~ 
BOND GUYS 

TOGETliER BUT 

NOT TO SYSTEM 

-NEUTRAL 


r-Ee
,? 

J 

#6 BC P---­

PHASE ANGLE 

PlAN VIEW 

-:~ -
FRONT VIEW 

CAROLINAS BILL OF MATERIALS 
CU OTY

COMPATIBLE OTY CATALOG 
MACRO UNIT ITEM PER DESCRIPTION 

UNIT REO'D NUMBER 
NO. CU 

1 10033512 1 BOLT, EYE, 5/8, ALL 
1 11111028 1 CLAMP, SUSP, ALL - 1 M-SI45? 
1 11223914 1 INSULATOR, SUSP, 45KV, SIL 
1 - 1 ARMOR ROD (VARIES WITH WIRE SIZE) 

FLORIDA BILL OF MATERIALS 

MACRO UNIT 
CU 

ITEM 
NO. 

COMPATIBLE 
UNIT 

OTY 
REO'D 

CATAlOG 
NUMBER 

OTY 
PER 
CU 

DESCRIPTION 

-
1 CVI2_ 

1 080577 1 INSULATOR, 25KV POLYMER DEADENO 
1 013346 1 WASHER, CURVED, 3 " X 3" X 13/16" 
1 011708 1 BOLT, OVAL EYE, 5/8" X 10" 
1 013264 1 SPRING COIL 
1 013308 1 WASHER, FLAT, 2-1/4" SQ. 
1 - 1 ClAMP (VARIES WITH WIRE SIZE) 
1 - 1 ARMOR ROD (VARIES WITH WIRE SIZE) 

NOTES: 

1. ALL GUYS MUST BE BONDED TO EACH OTHER. DO NOT BOND TO THE POLE GROUND. 

2. ARMOR RODS REQUIRED FOR ANGLE ASSEMBLIES • 

.3 
2 6/ 5/07 SIMPSON S1iWPS0f04 HOYT SINGLE-PHASE PRIMARY­

ANGLES 20 TO 60 DEGREES MAXIMUM 
COASTAL AND CONTAMINATED AREAS 

REVISED BY CK'O APPR . 



*6 SD BC 

,6 SD BC 

PHASE ANGLE 

42" 

PLAN VIEW 

T SEE NOTE 3 

42" 

SEE NOTE 3 

FRONT VIEW N 
PEC STANDARD CONSTRUCTION 

20 - 60 DEGREES 

CAROUNAS BILL OF MATERIALS 

MACRO UNIT 
CU 

ITEM 
NO. 

COMPATIBLE 
UNIT 

Q1Y 
REO'D 

CATALOG 
NUMBER 

Q1Y 
PER 
CU 

DESCRIPTION 

- 1 M-SI45? 

3 10033512 1 BOLT, EYE, 5/8, ALL 
3 11111028 1 CLAMP, SUSP, ALL 
3 11223914 1 INSULATOR, SUSP, 45KV, SIL 
4 - 1 ARMOR ROD (VARIES WITH WIRE SIZE) 

FLORIDA BILL OF MATERIALS 

MACRO UNIT 
CU 

ITEM 
NO. 

COMPATIBLE 
UNIT 

Q1Y 
REO'D 

CATALOG 
NUMBER 

01Y 
PER 
CU 

DESCRIPTION 

-
1 CVI2_ 

3 080577 1 INSULATOR, 25KV POLYMER DEADEND 
3 013346 1 WASHER, CURVED, 3" X 3" X 13/16" 
3 011708 1 BOLT, OVAL EYE, 5/8" X 10" 
3 013264 1 SPRING COIL 
3 013308 1 WASHER, FLAT, 2-1/4" SO. 
3 - 1 CLAMP (VARIES WITH WIRE SIZE) 
3 - 1 ARMOR ROD (VARIES WITH WIRE SIZE) 

NOTES: 

1. USE 2 OR 3 PRIMARY GUYS AS SPECIFIED ON WORK ORDER. 
2. 	FROM ARMLESS OR CROSSARM CONSTRUCTION WITH POLE TOP PIN, ROLL PHASES AS SHOWN IN 

THE DIAGRAM. 
3. 	ARMOR ROD REQUIRED ON 1/0 AMC AND 336 MC. FOR 795 MC, AN ARMOR ROD OR CUSHION 

GRIP IS REQUIRED. 
4. SEE DWG. 02.04-18 FOR THE APPROPRIATE APPUCATION OF GUY INSULATORS. 
5. SEE SECTION 01 FOR ADDmONAL GROUNDING DETAILS. 

THREE-PHASE PRIMARY2 ~ Progress Energy
ANGLES 20 TO 60 DEGREES MAXIMUM 
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OVERHEAD 12 KV SYSTEMS 
TYPE TRANSFORMER SIZE (KVA) CN COMPo UNIT 

CONVENTIONAL: 
7200/12470Y, 120/240, 25 1301180025 T1D25C.:s04L STAINLESS STEEL 
2 -BUSHING 

CONVENTIONAL: 50 1301180050 T1D50C 
7200/12470Y, 120/240, 
304L STAINLESS STEEL 
2-BUSHING, ±2 C 2.5% TAPS 100 1301180100 T1D100C 

NOTES: 

1. 304L STAINLESS STEEL TRANSFORMERS ARE TO BE USED ONLY IN DESIGNATED COASTAL AREAS. 

2. INSTALL GROUNDED SPRING AT BASE OF All RG BUSHINGS TO CONDUCT ANY LEAKAGE CURRENT 
TO GROUND. SOME NEWER UNITS Will ALSO HAVE A SPRING AT THE TOP OF THE BUSHING THAT 
IS NOT GROUNDED. 

3 
304L STAINLESS STEEL 

POLE-TYPE TRANSFORMERS 
FOR COASTAL AREAS 

~Prouress Energy 
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UNDERGROUND 12 KV SYSTEMS 
TYPE TRANSFORMER SIZE (KVA) CN COMP , UNIT 

25 9220128345 T1L25C 
SINGLE-PHASE: PAD-MOUNTED 50 9220128346 T1L50C 
12470GRDY/7200 TO 240/120 VOLT WITH 75 9220128347 T1L75C 
304L STAINLESS STEEL CONSTRUCTION 100 9220128348 T1L100C 

167 9220128349 T1L167C 

SINGLE-PHASE: PAD-MOUNTED 50 9220128350 T9L50C 
12470GRDY/7200 TO 480/240 VOlT WITH 
304L STAINLESS STEEL CONSTRUCTION 167 9220128351 T9L167C 

75 9220128303 T5L75C 
150 9220128308 T5L150C 

THREE-PHASE: PAD-MOUNTED 300 9220128310 T5L300C 
12470GRDY/7200 TO 208Y/120 VOLT WITH 500 9220128312 T5L500C 
304L STAINLESS STEEL CONSTRUCTION 750 9220128314 T5L750C 

1000 9220182167 T5L1000C 
1500 9220182169 T5L1500C 
75 9220128316 T6L75C 
150 9220128318 T6L150C 
300 9220128320 T6L300C 

THREE-PHASE: PAD-MOUNTED 500 9220128323 T6L500C
12470GRDY/7200 TO 460Y/277 VOLT WITH 

750 922D126325 T6L75DC304L STAINLESS STEEL CONSTRUCTION 
1000 9220128328 T6L1DODC 
1500 9220182171 T61500C 
2500 9220182165 T62500C 

NOTES: 

1. 304l STAINLESS STEEL TRANSFORMERS ARE TO BE USED ONLY IN DESIGNATED COASTAL AREAS. 

3 
304L STAINLESS STEEL 

PAD-MOUNTED TRANSFORMERS 
FOR COASTAL AREAS 

I ~Progress Energy2 
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5" 
--I 

11" 

36" 

42" 

36" 

42" 

60" 

60" MIN . 

}­
---~ 

L 
116 SD BC 

= 
12KV 23KV 

(STANDARD FLORIDA CONSTRUCTlON) (STANDARD CAROUNAS CONSTRUCTlON) 

CAROLINAS BILL OF MATERIAlS FOR 12, 23 AND 35KY CON STRUCTION 
ITEM NO. COMPATIBLE UNIT CATALOG NUMBER QUANTITY DESCRIPTION 

11222510 1 INSUL. , HLP, 45KY, SILICONE 
1 INS-HLP45SI? 11110319 1 LP CLAMP, ALL 

10033512 2 BOLT, MACH. , 5/6", ALL 

FLORIDA BILL OF MATERIALS 
ITEM NO. COMPATIBLE UNIT CATALOG NUMBER QUANTITY DESCRIPTION 

060217 1 INSULATOR, LINE POST, CLAMP 35KY 

2 CIP_ 
072366 1 STUO, LP, 5/8" X 12" 
013264 1 WASHER, SPRING, COIL 

- 1 TIE (VARIES WITH WIRE SIZE) 

NOTES: 

1. POLE GAINS ARE REQUIRED FOR POST INSULATOR INSTALLATlONS ON WOOD POLES WHEN THE 
POLE DOES NOT HAVE SLAB GAINS (NEW POLES DO NOT HAVE SLAB GAINS) OR WHEN THE 
CONDUCTOR IS 336.4 KCMIL OR LARGER. GAINS ARE NOT REQUIRED FOR INSULATORS USED 
FOR JUMPERS (THIS INCLUDES SLACK SPANS). 

~ 2. SEE SECTlON 01 FOR ADDITIONAL GROUNDING DETAILS. 
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120· GUY INSULATOR 

36" 

42" 

36" 

42" 

60" 

- , 
I ,. 

-t 
10· 

-1 

120" + 78· GUY 
INSULATOR 

BOND GUYS 
TOGETHER BUT 

NOT TO SYSTEM 
-NEUTRAL 

~ 
60" MIN . #6 SD BC 

BOND GUYS 
TOGETHER BUT 

NOT TO SYSTEM 
-NEUTRAL FRONT VIEW 

6-15 DEGREES 12KV 
(STANDARD FLORIDA CONSTRUCTION) 

CAROUNAS Bill OF' MATERIAlS F'OR 12. 
CU 

COMPATIBLE QTY CATALOG
MACRO UNIT ITEM 

UNIT REQ'D NUMBER
NO. 

11222510 
- 1 INS-HLP45SI? ~3 11110319 

10033512 

L
"~OC~ '\ \ 

FRONT VIEW ~ 
6-20 DEGREES 23KV 

(STANDARD CAROLINAS CONSTRUCTION) 

23 AND 35KV CONSTRUCTION 
QTY 
PER DESCRIPTION 
CU 
1 INSUL. , HLP, 45KV, SILICONE 
1 LP CLAMP, ALL 
2 BOLT, MACH., 5/B", ALL 

78" GUY 
INSULATOR 

flORIDA Bill OF' MATERIAlS 
CU 

COMPATIBLE QTY CATALOG 
QTY 

MACRO UNIT ITEM 
UNIT REQ'D NUMBER 

PER DESCRIPTION 
NO. CU 

OB0238 1 INSULATOR, LINE POST, CLAMP, 35KV 
072367 1 STUD, LP, 5/8" X 12" 

2 CIC_ ~3 
013264 1 WASHER, SPRING, COIL 

-
074317 I GAIN GRID 5-1/2" 

- 1 CLAMP (VARIES WITH WIRE SIZE) 
- 1 ARMOR ROD (VARIES WITH WIRE SIZE) 

NOTES: 
1. POLE GAINS ARE REQUIRED FOR POST INSULATOR INSTALLATIONS ON WOOD POLES WHEN THE POLE DOES NOT HAVE 

SlAB GAINS (NEW POLES DO NOT HAVE SLAB GAINS) OR WHEN THE CONDUCTOR IS 336.4 KCMIL OR LARGER. GAINS 
ARE NOT REQUIRED FOR INSULATORS USED FOR JUMPERS (THIS INCLUDES SLACK SPANS). 

~ 2. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS. 
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4S" 

120" GU Y---\\ 
INSULATOR 

7S" GUY 

24" 

4" 

\\---­ 120" 
INSULATOR 

#6 SO 

INSULATOR 

5" 

AND 7S" GUY 

#6 SO 

CAROLINAS BILL OF MATERIALS 
ITEM NO. COMPATIBLE UNIT CATALOG NUMBER QUANTITY DESCRIPTION 

1 DE-S1457 
11223914 1 INSULATOR, SUSP, 45KV, SIL 
11104213 1 CLAMP, D.E., ALL 
10033512 1 BOLT, MACH., 5/8", ALL 

2 ARM-ST60 
10210607 1 CROSSARM, DE, 60", 5000#, S 
10033512 2 BOLT, MACH .. 5/8", ALL 
11113511 1 CLEVIS, DE, ALL 

FLORIDA BILL OF MATERIALS 
ITEM NO. CO MPATIBLE UNIT CATALOG NUMBER QUANTITY DESCRIPTION 

1 V34 -

080577 1 INSULATOR, POLYM ER, 25KV, DE 
01170S 1 BOLT, OVAL EYE, 5/S" X 10" 
013346 1 WASHER, 3", SO. , 13/16" HOLE 
01330S 1 WASHER, 2-1/4" SO. 

- 1 CLAMP, O.E. (VARIES WITH WIRE SIZE) 
2 XS 070164 1 CROSSARM, DE 40", 5000N 

NOTES: 

1. USE THIS DRAWING FOR 12KV. 23KV. OR 35KV CONSTRUCTION. 
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GENERAL 

UNDERGROUND DISTRIBUTION SHALL BE PROVIDED IN ACCORDANCE WITH THE FOLLOWING SPECIFICATIONS, APPLICABLE COMPANY 
POLICIES AND APPLICABLE CODES 

CLOSE COORDINATION SHOULD BE MAINTAINED WITH LOCAL AUTHORITIES, DEVELOPERS, CONTRACTORS, LOCATE AUTHORITIES 
AND OTHER UTILITIES, BEFORE AND DURING CONSTRUCTION OF AN UNDERGROUND SYSTEM , IN ORDER TO AVOID CONFLICTS 
WITH OTHER CONSTRUCTION AND OTHER UNDERGROUND FACILITIES . 

ANYONE INVOLVED WITH THE LAYOUT, INSTALLATION, OPERATION, AND MAINTENANCE OF THESE SYSTEMS ARE URGED TO 
OFFER ANY SUGGESTIONS FOR CHANGES IN THESE SPECIFICATIONS WHICH MIGHT IMPROVE THE INSTALlATION OR OPERATION 
OF THE SYSTEMS. 

LOCATION OF FACILITIES 

SERVICE TO CUSTOMERS IN RESIDENTIAl SUBDIVISIONS IS TYPICALLY PROVIDED FROM THE FRONT PROPERTY LINE. ALL EQUIPMENT 
EXCEPT CABLE RUNS AND LIGHTING FACILITIES SHOULD BE LOCATED OFF THE STREET RIGHT OF WAY AS SHOWN IN THE 
VARIOUS SPECIFICATION DRAWINGS . 

THE LOCATION OF FACILITIES FOR SERVICE TO APARTMENT BUILDINGS, COMMERCIAL PROJECTS, AND INDUSTRIAL PROJECTS 
SHALL BE DETERMINED BY THE ENGINEER, CONSIDERING THE ARRANGEMENT OF BUILDINGS, STREETS, ALLEYS, WALKWAYS, 
PARKING AREAS, ETC. 

PAD-MOUNTED TRANSFORMERS SHIAlL BE LOCATED ACCORDING TO DWG. 27.06-05. ALL TRANSFORMER INSTALLATIONS SHALL 
HAVE SUFFICIENT ROOM FOR GOOD VENTILATION, MAINTENANCE, AND OPERATION . ACCESS ROUTES SHALL BE SUITABLE FOR 
THE EQUIPMENT USED DURING INSTALLATION, REMOVAL, AND MAINTENANCE. 
UNDERGROUND PRIMARY MAY BE INSTALLED CROSS COUNTRY OR ALONG SIDE LOT LINES WHEN THE FOLLOWING CONDITIONS 
ARE MET: 

• CROSS COUNTRY / SIDE LOT LINE CONSTRUCTION MAY BE USED WHEN THE TOTAL COST OF CONSTRUCTION IS REDUCED. 
• CROSS COUNTRY / SIDE LOT LINE CONSTRUCTION SHIAlL BE LOOP FED. 
• PROPERTY LINES MATCH WITHIN 5' FOR SIDE LOT LINE CONSTRUCTION . 
• OFFSET SIDE LOT LINE CONSTRUCTION 3' FROM PROPERTY LINE. 
• CABLE ROUTE MUST BE RELATIVELY LEVEL, 25' MAXIMUM SLOPE. 
• A RIGHT OF WAY EASEMENT SHALL BE RECORDED. 
• PREFERRED DESIGN IS TO HAVE BOTH TRANSFORMERS (DIP POLE, SWITCHGEAR, JUNCTION BOX, PULL BOX, ETC.) ON 

COMMON PROPERTY LINE. 

RIGHT OF WAY 

BEFORE CONSTRUCTION BEGINS, THE LAND OWNER SHALL SIGN A RIGHT OF WAY EASEMENT AND ESTABLISH ALL LOT LINES 
AND PROPERTY CORNERS. THE EASEMENT SHALL GRANT PROGRESS ENERGY A 10' WIDE PATH FOR THE ACCESS AND 
INSTALLATION OF PRIMARY, SECONDARY AND SERVICE CONDUCTORS. STREET RIGHTS OF WAY AND UNDERGROUND ROUTES 
SHALL BE GRADED TO FINAL GRADE AND CLEARED OF ALL OBSTRUCTIONS ABOVE AND BELOW GRADE. THE RIGHT OF WAY 
SHALL ALSO BE CLEARED OF ALL TREE STUMPS. 

PRIMARY CIRCUITS 

BOTH ENDS OF AN UNDERGROUND LOOP SHOULD BE: 

• SERVED FROM THE SAME SUBSTATION BANK. 
• SERVED FROM THE SAME FEEDER . 
• IF THESE CONDITIONS ARE NOT MET, EACH TRANSFORMER IN THE LOOP SHIAlL BE LABELED TO ALERT THE OPERATOR . 

FOR NEW CONSTRUCTION, BOTH ENDS OF AN UNDERGROUND LOOP SHOULD BE ON THE SAME PHASE. EACH TRANSFORMER 
IN THE LOOP SHALL BE LABELED WITH PHASE INFORMATION . 

BOTH ENDS OF AN UNDERGROUND LOOP SHOULD NOT TERMINATE AT THE SAME STRUCTURE. 

~ PRIOR TO ENERGIZING NEW OR REPAIRED UNDERGROUND PRIMARY CABLE 

APPROPRIATE TEST EQUIPMENT AND CORRESPONDING OPERATING INSTRUCTIONS SHALL BE USED TO TEST THE INTEGRITY 
AND CONDITION OF CABLE PRIOR TO ENERGIZING. 

APPROVED AND APPROPRIATE TEST EQUIPMENT THAT ARE AVAILABLE ARE I>S FOLLOWS: 

1. VON RADAR TEST SET 
2 . PHASING VOLT METER/HI-POT SET (AB CHANCE, HI>STINGS, SALISBURY) 
3 . FFR UNIT (HOW, VON) 

REFER TO OPERATIONS MANUAL FOR SPECIFIC OPERATING INSTRUCTIONS FOR EACH TYPE OF EQUIPMENT. 

UNDERGROUND DISTRIBUTION SPECIFICATIONS 
~ Progress Energy 
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AN OPEN POINT SHALL BE PROVIDED IN A PAD-MOUNTED TRANSFORMER NEAR THE MIDPOINT OF EACH LOOP. 

LOOPED PRIMARY CABLE SYSTEMS SHALL NORMALLY BE INSTALLED BY DIRECT BURIAL WITHOUT A SPARE CONDUIT. PRIMARY 
CABLE SHALL BE SPLICED WHEN A CABLE REEL ENDS. IF A PARTIAL REEL OF CABLE IS LEFT OVER AT THE END OF AN 
INSTALLATION, THE PARTIAL REEL SHOULD BE USED TO START THE NEXT JOB. 

UG CABLE SCRAP GUIDELINES: 

ALL UNDERGROUND (UG) CABLE SHOULD BE SCRAPPED ACCORDING TO THE GUIDELINES NOTED BELOW. THIS APPLIES TO 
COMPANY AND CONTRACTOR CREWS. 

FIELD APPLICATIONS: 

WHEN INSTALLING UG CABLE, STANDARD CONSTRUCTION PRACTICES SHOULD BE APPLIED AND PRUDENT DECISIONS 
SHOULD BE MADE TO SCRAP MINIMAL AMOUNTS AT EACH TERMINATION POINT. AT ALL TERMINATION POINTS, THE 
ACTUAL AMOUNT OF SCRAP SHOULD BE DOCUMENTED ON THE WORK ORDER. 

MATERIALS AND SERVICES: 

SCRAP AMOUNTS BY CATALOG NUMBER AND AMOUNT ARE TO BE REPORTED ON A REGULAR BASIS BY THE CONTRACTOR 
TO THE LOCAL MATERIAL AND SERVICES REPRESENTATIVE VIA THE SUPPLIED MATERIAL AND SERVICES SPREADSHEET. 

A PARTIAL REEL OF CABLE SHOULD BE SCRAPPED ACCORDING TO THE FOllOWING GUIDELINES: 

• 1/0 AL PRIMARY CABLE-SCRAP LESS THAN 100' 

• 500 AL PRIMARY CABLE-SCRAP LESS THAN 175' 

• 750 AL PRIMARY CABLE­ SCRAP LESS THAN 175' 

• 1000 AL PRIMARY CABLE­ SCRAP LESS THAN 175' 

500 AL AND 1000 AL PRIMARY CABLE ARE PRE-MEASURED FROM MASTER REELS. SCRAP SHOULD BE AT A MINUMUM . 
HOWEVER IF CABLE IS LEFT ON REEL, CONTACT MATERIAL AND SERVICES DEPARTMENT FOR PICK-UP. 

THESE GUIDELINES ARE RECOMMENDED; HOWEVER, WHEN THESE AMOUNTS CAN BE USED FOR SHORT SPANS, DIP POLE 
CHANGE-OUTS, PMHIPME RELOCATIONS, OR SPLICING, EFFORTS SHOULD BE MADE TO USE THESE AMOUNTS RATHER THAN 
SCRAP. 

THERE SHOULD BE A MAXIMUM OF ONLY TWO SPLICES USED IN EACH DIRECT-BURIED SPAN DURING A NEW INSTALLATION. 

IF PRIMARY CABLE IS BEING INSTALLED IN A CONDUIT OR A DUCT BANK SYSTEM, THE PRIMARY CABLES SHOULD BE 
SPLICED IN SPLICE PITS, PULLBOXES, OR MANHOLES ACCORDING TO THE INSTRUCTIONS OF THE DESIGNER. 

IN RESIDENTIAL SUBDIVISIONS, THE PRIMARY CABLE LOOPS FROM THE MAIN TRENCH TO THE TRANSFORMER LOCATIONS 
SHOULD BE PLACED IN THE TRENCH SO THAT THE TWO CABLES DO NOT CROSS. 

THE PRIMARY NEUTRAL OF THE UNDERGROUND SYSTEM IS FORMED BY CONNECTING THE PRIMARY CONCENTRIC NEUTRALS 
AT EACH TRANSFORMER LOCATION. THIS PRIMARY CONCENTRIC NEUTRAL SHAll BE CONNECTED TO THE OVERHEAD SYSTEM 
NEUTRAL AT EACH DIP POLE AND SHALl BE TREATED IN THE SAME MANNER AS THE OVERHEAD SYSTEM NEUTRAL. 

SECONDARY CIRCUITS AND SERVICE LATERALS 

ALL SECONDARY CABLES SHALL BE TAGGED AT EACH END AS TO WHICH TRANSFORMER OR PEDESTAL IT IS COMING FROM 
OR TO WHICH PEDESTAL OR CABLE MARKER IT IS GOING TO. 

IN RESIDENTIAL SUBDIVISIONS, EACH CUSTOMER SHALL BE SERVED BY A SEPARATE SERVICE LATERAL EXTENDING FROM A 
TRANSFORMER, SECONDARY PEDESTAL OR CABLE MARKER . SERVICE SHALL BE LOCATED IN ACCORDANCE WITH DESIGNER'S 
LAYOUT. THIS IS NECESSARY BECAUSE OF VOLTAGE DROP AND CABLE CAPACITIES. SERVICE LATERALS SHALL BE RUN IN 
A STRAIGHT LINE WHERE PRACTICAL. IF NOT, THE EXACT RUN SHOULD BE NOTED ON THE MAP OF THE SYSTEM . 

SERVICE LATERALS SHALL BE TAGGED AND MARKED AT THE PEDESTAL AND PAD WITH COLOR TIES CORRESPONDING TO THE 
HOUSE OR LOT TO BE SERVED. 

3 

UNDERGROUND DISTRIBUTION SPECIFICATIONS -

CABLE SCRAP 

~Progress Energy 

F L A 120.00':"'02 

2 

o .:sf J \ /08 CUI "'''' CUINN HOYT 



PURPOSE OF SPECIFICATIONS: 

THE PURPOSE OF THIS MANUAL IS TO PROMOTE ECONOMICAL AND UNIFORM UNDERGROUND CONSTRUCTION 
SPECIFICATIONS FOR DISTRIBUTION FACIUTIES ON THE FLORIDA POWER SYSTEM. 

SCOPE: 

THE UNDERGROUND CONSTRUCTION SPECIFICATION MANUAL HAS BEEN DESIGNED BY DISTRIBUTION 
STANDARDS AND THE REGIONAL LINE FOREMEN TO MEET THE NEEDS OF THE LINE AND ENGINEERING 
DEPARTMENTS OF FLORIDA POWER. 

THE SPECIFICATIONS IN THIS MANUAL ARE THE STANDARDS FOR CONSTRUCTION FOR ALL UNDERGROUND 
FACILmES OF THE COMPANY. THESE SPECIFICATIONS SHALL BE FOLLOWED ON ALL SUCH CONSTRUCTION, 
UNLESS OTHERWISE INSTRUCTED BY ENGINEERING. 

EXPlANAllON OF THE SPECIFICATIONS OR ADDITIONAL INFORMAllON MAY BE OBTAINED THROUGH DISTRIBUTION 
STANDARDS. REQUESTS AND SUGGESTIONS SHOULD ALSO BE MADE THROUGH THESE TWO DEPARTMENTS. 

WORK OVERVIEW: 

WHEN FIELD CONDITIONS MAKE IT IMPRACTICABLE TO USE STANDARD CONSTRUCTION SPECIFICATIONS OR 
WHEN THE DETAILS OF THE JOB ARE NOT FULLY COVERED IN THESE SPECIFICATIONS, THE ENGINEER 
SHALL ISSUE A SKETCH WITH INSTRUCTIONS TO THE FOREMAN SHOWING HOW THE JOB IS TO BE BUILT. 
SUCH VARIATIONS MUST CONFORM AS NEARLY AS POSSIBLE TO THESE SPECIFICATIONS AND SHALL NOT 
VIOLATE ANY SAFE WORK PRACTICES, NATIONAL ELECTRICAL SAFETY CODE AND THE FLORIDA PUBLIC 
COMMISSION ORDERS. IF THERE IS SOME DOUBT AS TO HOW A JOB SHOULD BE BUILT, THE DESIGN 
ENGINEER SHOULD BE CONTACTED. 

MANUAL OVERVIEW: 

THE NEW MANUAL HAS BEEN DMDED INTO TWELVE SECTIONS. IN EACH OF THESE SECTIONS THERE ARE 
TWO SYMBOLS THAT ARE UNIQUE TO THE UNDERGROUND CONSTRUCTION MANUAL 

Jr
ll 

THIS SYMBOL IS USED TO INFORM THE READER THAT THE MANUFACTURER'S 
INSTRUCTIONS AND OR SPECIFICATIONS FOR THAT PIECE OF MATERIAL 
SHOULD BE CONSULTED. 

THIS SYMBOL IS USED TO ALERT THE READER OF POSSIBLE SAFETY 
CONCERNS THAT MAY WARRANT ADDITIONAL PRECAUTIONS. 

IN ADDITION TO THESE SYMBOLS, AN APPLICATION BOX (3-DIMENSIONAL) HAS BEEN ADDED. TO CERTAIN 
PLATES. THIS IS USED TO DEMONSTRATE DIFFERENT TYPES OF APPLICAllONS THAT ARE ASSOCIATED WITH 
THE MATERIAL. 
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GENERAL 
ALL SOIL THAT IS EXCAVATED BY FLORIDA POWER WILL BE CLASSIFIED AS TYPE C. 

A COMPETENT PERSON SHALL BE ON SITE DURING ALL TRENCHING AND EXCAVATING. A COMPETENT PERSON IS DEFINED 
IN OSHA STANDARDS 1926.650 SUBPART P. 

OSHA GUIDEUNES 
A. SITE EXCAVATION 

ALL UNDERGROUND UTILITIES THAT MIGHT INTERFERE WITH THE EXCAVATION MUST BE LOCATED PRIOR TO EXCAVATION. 
CALL SUNSHINE ONE (1-800-432-4770) FOR UNDERGROUND UTILITY LOCATIONS . 

PROTECT EXCAVATION THAT IS ADJACENT TO BUILDINGS, WALLS, SIDEWALKS OR SPOIL PILES TO AVOID STRUCTURAL 
COLLAPSE OR CAVE-IN. 

REMOVE OR DIVERT SURFACE WATER THROUGH THE USE OF WELL POINTS OR PUMPS. 

THE EXCAVATION CONDITIONS MUST BE REEVALUATED BY A COMPETENT PERSON AFTER OR DURING EACH WEATHER 
CHANGE. 

THE EXCAVATION SITE MUST BE EVALUATED DAILY BY A COMPETENT PERSON PRIOR TO THE START OF WORK. 

GUARD EXCAVATION NEAR MOVING AND VIBRATING TRAFFIC FROM COLLISIONS, FALLS OR CAVE-INS. 

IF A HAZARDOUS ATMOSPHERE COULD REASONABLY BE EXPECTED TO EXIST (i.e., PROXIMITY TO LANDFILLS OR STORAGE 
AREA FOR HAZARDOUS MATERIALS, EXCAVATION GREATER THAN 4', ETC.), THEN 1HE SITE SHALL BE TESTED BEFORE 
ANY EMPLOYEES ENTER THE EXCAVATION AND BE RETESTED AS OFTEN AS NECESSARY. 

B. EXCAVATION RULES 

HARD HATS MUST BE WORN AT ALL TIMES WHILE WORKING IN AN EXCAVATION. 

BARRIER PHYSICAL PROTECTION SHALL BE PROVIDED AT ALL UNAITENDED LOCATED EXCAVATIONS. ALL UNAITENDED 
WELLS, PITS, SHAFTS, ETC ., SHALL BE BARRICADED OR COVERED. 

WHILE EXCAVATION IS OPEN, UNDERGROUND INSTALLATIONS SHALL BE PROTECTED, SUPPORTED OR REMOVED AS 
NECESSARY TO SAFE GUARD EMPLOYEES. 

A LADDER OR RAMP IS REQUIRED EVERY 25 FEET IN EXCAVATIONS MORE THAN 4 FEET DEEP. 

EMPLOYEES SHALL WEAR A HIGH-VISIBILITY TRAFFIC VEST WHEN EXPOSED TO PUBLIC VEHICULAR TRAFFIC . 

WHERE HAZARDOUS ATMOSPHERIC CONDITIONS EXISTS, EMERGENCY RESCUE EQUIPMENT, SUCH AS BREATHING APPARATUS, 
A SAFETY HARNESS AND LINE, OR A BASKET STRETCHER SHALL BE READILY AVAILABLE. THIS EQUIPMENT SHALL BE 
AITENDED WHEN IN USE. 

EMPLOYEES ENTERING MANHOLES SHALL WEAR A HARNESS WITH A LIFE-LINE SECURELY AITACHED TO IT, SEPARATE 
FROM A "HAND-LINE." AND IT SHALL BE INDIVIDUALLY AITENDED AT ALL TIMES. 

EMPLOYEES SHALL NOT WORK IN EXCAVATIONS IN WHICH THERE IS ACCUMULATED WATER, OR WATER IS ACCUMULATING, 
UNLESS ADEQUATE PRECAUTIONS HAVE BEEN TAKEN TO PROTECT EMPLOYEES AGAINST THE HAZARDS POSED BY WATER 
REMOVAL EQUIPMENT, THE EQUIPMENT AND OPERATIONS SHALL BE MONITORED BY A ·COMPETENT PERSON" TO ENSURE 
PROPER OPERATIONS. 

SIDEWALKS, PAVEMENTS AND APARTMENT STRUCTURES SHALL NOT BE UNDERMINED UNLESS SUPPORTED TO PROTECT 
EMPLOYEES FROM POSSIBLE COLLAPSE OF SUCH STRUCTURES. 

SPOIL AND OTHER MATERIALS OR EQUIPMENT SHALL BE PLACED A MINIMUM OF 2 FEET FROM THE EDGE OF AN 
EXCAVATION. USE OF RETAINING DEVICES TO PREVENT MATERIALS OR EQUIPMENT FROM FALLING OR ROLLING INTO 
EXCAVATION MAY BE NECESSARY. 

WHEN DIMENSION "A" IS 2 FEET OR GREATER AND DIMENSION "B" IS LESS THAN 5 FEET, SHORING WILL USUALLY NOT BE 
REQUIRED UNLESS THE ON-SITE COMPETENT PERSON DETERMINES THAT EXTENUATING CIRCUMSTANCES REQUIRES SHORING. 
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~ 

TRENCHING AND EXCAVATION GUIDELINES 

1. THE BOTTOt.4 OF THE TRENCH SHOULD BE St.400TH EARTH OR SAND. 

2. WHEN INSTAWNG DIRECT BURIED CABLE IN ROCK OR ROCKY SOILS, THE CABLE SHOULD BE LAID 
ON A PROTECTIVE LAYER OF WELL-TAMPED BACKFILL. 

3. BACKFlLL WITHIN 4 INCHES OF THE CABLE SHOULD BE FREE OF t.4ATERIALS THAT t.4AY DAMAGE 
THE CABLE/CONDUIT. 

4. BACKFlLL SHOULD BE ADEQUATELY COt.4PACTED. 

5. t.4ACHINE COt.4PACTION SHOULD NOT BE USED WITHIN 6 INCHES OF THE CABLE. 

6. ALL PRIt.4ARY AND SECONDARY CABLES t.4UST HAVE APPROPRIATE IDENTlFlCATION TAGS. 

7. COLOR WIRE TIES ON SECONDARY CABLES ARE NOT TO BE DUPLICATED AT A TRANSFORMER 
LOCATION. 

8. ALL CABLE ENDS MUST BE CAPPED WITH PROPER SIZE CAP. WRAPPING WITH TAPE DOES NOT 
PROVIDE ADEQUATE PROTECTION. 

~ 9. PVC ENDS MUST BE CAPPED. 

10. ALL PVC DEADENOS BURIED WITHOUT ADJACENT CABLE (i.e. ROAD CROSSINGS) ARE TO BE t.4ARKED 
WITH A POWER t.4ARKER (WHOOPIE CUSHION). IN ADDITION, ALL BELOW GRADE PULL BOXES ARE 
TO BE t.4ARKED WITH A POWER t.4ARKER. 

RECOMMENDED POSITION FOR CABLE AND CONDUIT IN TRENCH 

JOINT USE TRENCH 

l-
S o z o 
o 

1. NOTIFY SUNSHINE ONE LOCATING SERVICE (1-800-432-4770) PRIOR TO EXCAVATING. 

2. COORDINATE WITH GAS TRANSMISSION COMPANIES PRIOR TO EXCAVATING IN VICINITY OF THEIR 
FACIUTlES. 

3. PRIt.4ARY AND/OR SECONDARY CABLE AND CONDUIT SYSTEM MUST BE SEPARATED FROM 
COMMUNICATION CABLES AT LEAST 12 INCHES. NOTE: NO INTENTIONAL SEPARATION IS REQUIRED 
FROM COMMUNICATION CABLES IF BY MUTUAL CONSENT THE CABLES ARE BEING RANDOMLY LAID. 

4. EXTREME CARE SHOULD BE USED WHEN DIGGING AROUND FlBER OPTIC. 

5. 'VITAL· COMMUNICATION FIBER OPTIC LINE REQUIRES CLOSE COORDINATION WITH COMt.4UNICATlON 
PROVIDER PRIOR TO EXCAVATION. 

RAILROAD CROSSING 

1. DIRECTIONAL BORE UNDER RAILROAD TRACKS. NESC REQUIRES MINIMUM OF 60 INCHES BELOW 
TOP OF RAILS. 
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~ *CLEARANCE FOR PARAllEL CABLE RUNS 
MINIMUM HORIZONTAL CLEARANCE BETWEEN CABLE(S) OF DIFFERENT LOOPS 

APPLIES TO DIRECT BURIED CABLE, CONDUIT WITH CABLE INSTALLED AND CABLE INSTALLED VIA DIRECTIONAL BORE METHOD 

*FOR FEEDER CABLES ON SAME LOOP OR PRIMARY CABLES ON SAME LOOP. CLEARANCE 
BETWEEN CABLES SHALL BE 36

M 

DIRECT BURIED CABLE 

~ CONDUIT 

CABLE/ 

CONDUIT 


~ CABLE WITH SPARE CONDUIT 

CABLE/ 

CONDUIT 


CONDUIT CONCRETE ENCASED 

NOTES: 

1. 	 SEPARATION REQUIREMENTS DO NOT APPLY TO CONDUIT SYSTEMS WITH CONCRETE ENCASEMENT AS 
CONSTRUCTED IN ABOVE ILLUSTRATION. 

DIRECT BURIED 

CABLES 


FEEDER CABLE 

PRIMARY CABLE 


SECONDARY OR SL 

CABLE 


FEEDER CABLE PRIMARY CABLE 

RANDOM LAY 

RANDOM LAY 

SECONDARY OR SL 

CABLE 


RANDOM LAY 


RANDOM LAY 
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THE USE OF CONDUIT DEPENDS ON APPUCATlON AND FIELD CONDITIONS. CONSULT THE 
FOLLOWING INFORMATION WHEN MAKING A DElERMINATION FOR A PARTICULAR SITUATION. 
CONSULT DISlRlBUTION STANDARDS FOR QUESTIONS NOT ADDRESSED BELOW. 

~ lRENCH 

• PRIMARY CABLE 	 (ALL SIZES) THAT IS INSTALLED VIA THE lRENCHING METHOD WILL BE DIRECT 
BURIED IN lRENCH 

• 	SERVICE AND SECONDARY CABLE THAT IS INSTALLED VIA THE lRENCHING METHOD WILL BE 
DIRECT BURIED IN lRENCH 

~ DIRECTIONAL BORE 

• PRIMARY CABLE 	 (ALL SIZES) THAT IS INSTALLED VIA THE DIRECTIONAL BORE METHOD SHOULD 
BE DIRECT BURIED WITHIN BORE. 

• 	SERVICE AND SECONDARY CABLE THAT IS INSTALLED VIA THE DIRECTIONAL BORE METHOD 
SHOULD BE DIRECT BURIED WITHIN BORE. 

~ CONDUIT USAGE 

FUTURE MAINTENANCE CONSIDERATIONS MAY MAKE IT NECESSARY TO INSTALL A SPARE CONDUIT. 
IF FUTURE REPLACEMENT OF CABLE WOULD NOT BE POSSIBLE USING lRENCHING OR DIRECTIONAL 
BORE METHODS, THEN A SPARE CONDUIT MUST BE INSTALLED. THE FOLLOWING IS A UST OF 
FUTURE MAINTENANCE CONSIDERATIONS THAT MUST BE REVIEWED BEFORE THE DECISION IS MADE 
TO INSTALL A SPARE CONDUIT. 

• 	FUTURE REPLACEMENT WOULD REQUIRE DIRECTIONAL BORING BUT THE DISTANCE OF THE 
BORE IS LONGER THAN THE MAXIMUM DIRECTIONAL BORE LENGTH. SOME FACTORS THAT 
DETERMINE MAXIMUM BORE LENGTH ARE 1) MAXIMUM FOOTAGE ON THE CABLE REEL, 2) AS A 
RULE OF THUMB THE BORE UMITS ON CURRENT DIRECTIONAL BORE MACHINES USED BY PGN 
CONlRACTORS IS APPROXIMATELY 500 FT. FOR FUTURE BORES OVER 500 FT CONSULTATION 
WITH THE CONlRACTOR SHOULD TAKE PLACE. 3) EXCESSIVE CABLE PUWNG TENSIONS. CABLE 
PUWNG PROGRAM SHOULD BE USED TO DElERMINE IF MAXIMUM CABLE TENSIONS WILL BE 
EXCEEDED DURING CABLE PULLBACK. 

• FUTURE 	 REPLACEMENT WOULD REQUIRE DIRECTIONAL BORE BUT GREEN SPACE NEAR THE 
lRANSFORMERS AND OR TERMINATIONS IS UMITED. THE DIRECTIONAL BORE METHOD REQUIRES 
BORE PITS TO INSTALL AND RECEIVE THE CABLE OR CONDUIT. THESE AREAS MUST BE 
AVAILABLE AS GREEN SPACE (NO PAVEMENT) FOR FUTURE INSTALLATION AND RECEIVING PITS 
(TYPICALLY A 6' X 6' AREA FOR EACH PIT). IN ADDITION, THE BORE PIT AREAS MUST BE 
ABLE TO ACCOMMODATE THE NECESSARY EQUIPMENT REQUIRED TO COMPLETE THE BORE 
(I.E.- BORING RIG, lRUCK, AND REEL lRAILER). IF UNCLEAR ABOUT FUTURE ABIUTY TO BORE, 
PLEASE CONSULT WITH THE BORING CONlRACTOR. 

~ SPECIAL CONDITIONS FOR CONDUIT USAGE 

CERTAIN CONDITIONS MAKE IT NECESSARY TO INSTALL CABLE IN CONDUIT. THE FOLLOWING ARE 
EXAMPLES OF APPROVED CONDITIONS. 

• PROJECT TIMING 

o CROSSINGS UNDER PAVEMENT WHERE CONDUIT MUST BE INSTALLED PRIOR TO CABLE 
INSTALLATION DUE TO PROJECT TIMING (EVERY EFFORT SHOULD BE MADE TO INSTALl 
CABLE IF TIMING AND FIELD CONDITIONS ALLOW). 

• CUSTOMER REQUEST 

o PGN IS A -DIRECT BURIED- UTiUTY. CUSTOMER REQUESTS FOR CONDUIT INSTALLATION 
SHOULD BE EVALUATED ON A CASE-BY-CASE BASIS AND WILL REQUIRE MANAGEMENT 
APPROVAL THE CUSTOMER IS RESPONSIBLE FOR PAYING ALL ADDITIONAL COSTS 
ASSOCIATED WITH THE REQUEST (I.E.- CONDUIT, BOXES, SPUCES, PULLING LABOR, ETC.). 
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- SPECIFIC REGULATIONS· 

o RAILROAD AND GAS TRANSMISSION CROSSINGS. 
o CROSSING OTHER UTIUTIES WHEN CODE CLEARANCES CANNOT BE MET (SEE DWG 22.01-05). 
o REQUIRED BY DOT OR OTHER GOVERNMENTAL AGENCIES. 
o SUBSTATION EXITS TO JUST OUTSIDE OF FENCE. 

- FUTURE GROWTH 

o CONDUIT FOR FUTURE PROJECT EXPANSION AND LOAD GROWTH. FOR LONGER TERM 
PROJECTS, AN ECONOMIC ANALYSIS SHOULD BE PERFORMED TO DETERMINE BEST OPTION 
(I.E. INSTALL CONDUIT NOW VS. BORE IN THE FUTURE). 

- SHALLOW INSTALLATIONS* 

o PRIMARY (ALL SIZES) 

• LESS THAN 30" TO 12" - SCH 40 PVC 

• LESS THAN 12" TO 6" - STEEL OR CONCRETE ENCASED PVC 

o SECONDARY (SERVICE AND UGHTING) 

• LESS THAN 24" TO 12" - SCH 40 PVC 

• LESS THEN 12" TO 6" - STEEL OR CONCRETE ENCASED PVC 

CERTAIN CONDITIONS MAKE IT NECESSARY TO INSTALL A SPARE CONDUIT. THE FOLLOWING ARE 
EXAMPLES OF APPROVED CONDITIONS. 

- RADIAL PRIMARY FEEDS 

o WHEN CABLE SUPPLYING A SINGLE RADIAL FED TRANSFORMER IS UNDER PAVEMENT OR 
CONCRETE. CONDUIT CAN BE INSTALLED THE ENTIRE ROUTE FROM THE TERMINATION 
POINT TO l1iE TRANSFORMER IF A MAJORITY OF THE ROUTE IS UNDER PAVEMENT OR 
CONCRETE. 

o TRANSFORMERS ON "SHORT-TERM" RADIAL FEEDS (FUTURE LOOP) SHOULD FOLLOW THE 
GUIDEUNES PREVIOUSLY STATED ABOVE UNDER "CONDUIT USAGE". 

*USE THE MOST COST EFFECTIVE DESIGN WHEN TRANSITIONING FROM "CABLE IN CONDUlr 
TO "DIRECT BURIED". FOR EXAMPLE, EVALUATE THE COST OF A PULL BOX AND SPUCES VS. 
THE COST OF INSTAWNG THE REMAINDER OF THE SPAN IN CONDUIT. 

DUCT BANK 

-IN HEAVILY CONGESTED URBAN AREAS, INSTALL CABLE IN DUCT BANK; DEFINED AS HAVING 
INADEQUATE WIDTH (SEE DWG. 22.01-05) FOR SEPARATION BETWEEN OUR FACIUTIES AND 
FACIUTIES OF OTHERS (CABLE, PHONE, GAS, ETC.). CONDUIT WOULD TYPICALLY BE STACKED 
IN DUCT BANK ARRANGEMENT. 

PULL BOXES 

PULL BOXES SHOULD BE INSTALLED AS NEEDED TO HOUSE CABLE SPUCES IN CABLE IN CONDUIT 
INSTALLATIONS. PULL BOXES SHOULD BE INSTALLED WHEN: 

-IT HAS BEEN DETERMINED THAT THE MAXIMUM CABLE PUWNG LENGTHS FOR CABLES IN 
CONDUIT HAVE BEEN EXCEEDED. 

- A JUNCTION IS REQUIRED PER SPECIFIC DESIGN CONSIDERATIONS. 

THE RE-REEUNG PROCESS 

- PURCHASE 1000 OR 500 KCMIL 15 KV CABLE ON LARGE REEL 
-INSTALL CONDUIT. 
- MEASURE CONDUIT. 
- TRANSFER THE PROPER LENGTH OF ALL THREE PHASES FOR THE PULL TO A SEGMENTED REEL 
-INSTALL THE CABLE IN CONDUIT. 
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BACKFIll. 

THE NESC (SECTIONS 32 AND 35) REQUIRES CLEAN BACKFIll. NEXT TO CONDUIT OR A DIRECT 
BURIED CABLE. THE LACK OF CLEAN BACKFILL IS NOT A REASON TO INSTAll. CABLE IN CONDUIT. 

FROM SUBSECTION 321 A AND B 

A. -THE BOTIOM OF THE TRENCH SHOULD BE UNDISTURBED, TA~PED, OR RELATIVELY S~OOTH 
EARTH . WHERE THE EXCAVATION IS IN ROCK, THE CONDUIT SHOULD BE LAID ON A PROTECTIVE 
LAYER OF CLEAN TA~PED BACKFIll.: 

B. -BACKFIll. WITHIN 150 MM (6 IN) OF THE CONDUIT SHOULD BE FREE OF SOUD MATERIAL 
GREATER THAN 100 MM (4 IN) IN ~AXI~U~ DIMENSION OR WITH SHARP EDGES UKELY TO 
DA~AGE IT. THE BALANCE OF BACKFIll. SHOULD BE FREE OF SOUD ~ATERIAL GREATER THAN 
200 ~M (6 IN) IN ~AXI~UM DI~ENSION. BACFKILl. ~ATERIAL SHOULD BE ADEQUATELY 
CO~PACTED.-

FRO~ SUBSECTION 352 A 

A. -THE BOTIO~ OF THE TRENCH RECEIVING DIRECT-BURIED CABLE SHOULD BE RELATIVELY 
S~OOTH UNDISTURBED EARTH, WELl.-TA~PED EARTH OR SAND. WHEN EXCAVATION IS IN ROCK OR 
ROCKY SOILS, THE CABLE SHOULD BE LAID ON A PROTECTIVE LAYER OF WELl.-TA~PED BACKFILL 
BACKFIll. WITHIN 100 ~~ (4 IN) OF THE CABLE SHOULD BE FREE OF ~ATERIALS THAT ~AY 
DA~AGE THE CABLE. BACKFIll. SHOULD BE ADEQUATELY CO~PACTED. ~ACHINE CO~PACTION 
SHOULD NOT BE USED WllH 150 M~ (6 IN) OF lHE CABLE: 
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CONDUIT USE BY lYPE 

PROGRESS ENERGY CURRENTLY USES TWO lYPES OF PVC CONDUIT FOR ELECTRIC POWER CONDUCTORS 
AND CABLES: SCHEDULE 40 AND CELLULAR CORE. 

PROGRESS ENERGY REQUIRES CONDUIT TO t.4EET CERTAIN INDUSTRY STANDARDS FOR STRENGTH, 
DIt.4ENSIONAL COt.4PATIBIUTY, LN RESISTANCE, AND TEt.4PERATURE. 

SCHEDULE 40 
- NEt.4A TC-2 
- UL 651 

CELLULAR CORE 
-ASTM F891 
-ASTM F512-890 

CELLULAR CORE CONDUIT HAS A SEPARATE SET OF STANDARDS UNDER WHICH IT IS t.4ANUFACTURED 
BUT WE REQUIRE THE CONDUIT TO t.4EET SCHEDULE 40 STRENGTH AND TEt.4PERATURE REQUIREt.4ENTS. 
IT IS THEREFORE EQUNALENT IN APPUCATION TO SCHEDULE 40 AND WILL BE STOCKED IN CERTAIN 
SIZES UNDER THE SCHEDULE 40 CATALOG NUt.4BERS. 

t.4INIt.4Ut.4 WALL THICKNESS (INCHS) 

NOt.4INAL CONDUIT lYPE:PIPE SCH 40SIZE 

1-1/2 0.145 

2 0.154 

2-1/2 0.203 

4 0.237 

6 0.280 
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I. RECOt.4t.4ENDED t.4AX1t.4Ut.4 FILL OF CONDUIT 
AS ,; OF CROSS-SECTIONAL AREA 

NUMBER OF CABLES 

I 1 I 2 I 3 
NEW CONSTRUCTION I 53% I 31% I 40% 

II. CONDUIT DIt.4ENSIONS 

RIGID STEEL PVC SCHED 40 POLYETHYLENE 

MIN.MIN. CROSS SECT. CROSS SECT. MIN. CROSS SECT. 
SIZE (IN.) INSIDEINSIDE AREA MEA INSIDE AREA TYPE 

DIA. (IN.) (SO. IN.) DIA. (IN.) (SO. IN.) DIA. (IN.) (SO. IN.) 

3/4" 0.772 0.468 SDR 13.5 
I" 1.05 0.86 1.004 0.792 - - -

1-1/2" - 1.564 1.921 1.618 2.056 SDR 13.5 
2 

-
2.07 2.0213.36 3.208 2.023 3.214 SOR 13.5 

2-1/2" 4.792.47 2.414 4.577 2.417 4.588 SOR 13.5 
3" 3.07 7.38 7.1063.008 - --
4" 3.9614.03 12.72 12.323 3.840 11 .581 SOR 13.5 
5" -4.9755.05 20.00 19.439 - -
6" 5.9866.07 28.89 28.143 - - -
7" - - 6.006 28.331 SOR 13.5- -

III. 	 CONDUIT SIZE FOR PRIt.4ARY 
PVC OR STEEL POLYETHYLENE 

JACKETED CABLE 
1 CABLE 3 CABLES2 CABLES 1 CABLE 2 CABLES 3 CABLES 

6" 4" 7" 
500 KCMIL AL, 15 KV, 175 MIL 
1000 KCMIL AL, 15 KV, 175 MIL - --

6" 7" 
114/0 CU, 15 KV, 175 MIL 

- - --
-4" 7" 

#1/0 AL. 15 KV, 175 MIL 
- --

4" 4" 4"2" 2" 4" 

4" 4" 2" 4" 4"2"111/0 AL, 25 KV, 260 MIL 

IV. CONDUIT SIZE FOR SECONDARY, SERVICE AND UGHTING 

CABLE 

pvc OR STEEL POLYETHYLENE 

1 CIRCUIT 
2 CIRCUITS 
(PARALLEL 1 CIRCUIT 

SERVICES ONLY) 

2 CIRCUITS 
(PARALLEL 

SERVICES ONLY) 
2 #10 CU LIGHTING CABLE 1-1/2" - 2" -
3 1110 CU LIGHTING CABLE - - 2" -
2 116 AL LIGHTING CABLE 1-1/2" - 2" -

3 116 AL UGHTING CABLE - 2" 
#2 TPX 1-1/2" - 2" -
#2/0 TPX 2" - 2" -
#4/0 TPX 2" 4" 2" 4" 
350 TPX 2-1/2" 4" 4" 4" 
500 TPX 4" - 4" -
750 TPX 4" - 4" -

clYO OPX 4" 4" 4" 4" 
350 OPX 4" - 4" -
500 OPX 4" - 4" 
750 OPX 4" - 7" -

NOTES: 

1. 	WHEN THREE NON-TRIPLEXED (PARALLEL) CABLES ARE PULLED INTO CONDUIT, THE CONDUIT MUST 
BE LESS THAN OR GREATER THAN THREE TIMES THE DIAMETER OF ONE CABLE BECAUSE THE CENTER 
CABLE t.4AY WEDGE BETWEEN THE OTHER TWO AND JAM, ESPECIALLY AROUND BENDS IN THE CONDUIT. 
CABLE PULLING PROGRAMS WILL PROVIDE INFORt.4ATION ON THE POSSIBILITY OF JAMt.4ING BASED ON 
THE CONDUIT DIAMETER SELECTED. 
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2-90' BENDS ~1 ~-----:=ENDS 
~ BENDS ARE NOT TO 

UNACCEPTABLE FIELD CHANGE 	 BE ADDED UNLESS 
APPROVED BY 
ENGINEERING 

NOTES: 

1. 	 MAKING FIELD CHANGES FOR ROUTING CONDUIT AROUND PREVIOUSLY UNKNOWN OBSTACLES IS NOT 
AUTOMATICALLY APPROVED. THE ADDITION OF NON-APPROVED BENDS CAN INCREASE THE DlmCULTY 
OF CABLE PULLING AND MAY EVEN MAKE THE PULL IMPOSSIBLE. 

2 . 	 ANY DEVIATIONS FROM THE ORIGINAL DRAWINGS SHOULD BE ROUTED THROUGH ENGINEERING FOR 
APPROVAL PRIOR TO INSTALLATION OF FACILITIES. 
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FLOODING AND STORM SURGE REQUIREMENTS FOR FLORIDA 

THE FLORIDA PSC HAS MANDATED WHERE PRUDENT AND COST EFFECTIVE, THAT UNDERGROUND 
FACIUTIES ARE DESIGNED TO MmGATE DAMAGE DUE TO FLOODING AND STORM SURGES. 

IT IS ASSET t.4ANAGEMENT'S RESPONSIBIUlY TO DETERMINE APPUCABIUlY OF FLOODING AND 
STORM SURGE STANDARDS ON ALL NEW CONSTRUCTION, WlJOR PLANNED WORK, INCLUDING 
EXPANSIONS, REBUILD OR RELOCATION OF EXISTING FACILmES AND TARGETED CRITICAL 
INFRASTRUCTURE FACIUTIES AND WlJOR THOROUGHFARES. 

~	PAD-MOUNTED TRANSFORMERS INSTALLED WITHIN 1000' OF Am SALTWATER, SALTWATER MARSH 
OR AREAS SUBJECT TO SEVERE SALT FOG, SEVERE CORROSION, EROSION FROM WIND-BLOWN 
SANDY SOILS OR HIGH VELOCITY WINDS SHOULD BE CONSTRUCTED FROM 304L STAINLESS STEEL 
EXTERNALLY (NON-STANDARD). SEE DWG. 12.08-12 FOR A USTING OF THESE TRANSFORMERS. 

3 
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FLOODING AND STORM SURGE HARDWARE REQUIREMENTS 

-SINGLE-PHASE TRANSFORMER BOX PAD, SEE DWG. 33.03-01. 

-SUBMERSIBLE SECONDARY SET SCREW CONNECTORS. FOR SINGLE-PHASE PAD-MOUNTED 
TRANSFORMERS, SEE DWGS. 33.06-01 AND 33.06-02. 

-STAINLESS STEEL PAD-MOUNTED TRANSFORMERS, SEE DWG. 12.08-12. (ONLY IF WITHIN 1000 FT. 
OF SALTWATER OR SALTWATER MARSH). 

- ABOVE GROUND PEDESTALS WITH SINGLE SET SCREW, SUBMERSIBLE CONNECTORS, SEE 
DWGS. 25.02-02B AND 25.04-06. 

- SUBMERSIBLE SWITCHGEAR: 

TRAYER OIL FILLED 600 AMP LOADBREAK. 200 AMP CURRENT UMITING FUSE. SEE 

DWGS. 28.06-01 AND 28.06-03. 


NOTE: TRAYER FOOTPRINT MATCHES S&C PMH GEAR FOR RETROm APPUCATIONS. 

OR 

VISTA NEXT GENERATION SWITCHGEAR, 600 AMP LOAD BREAK, 200 AMP ARC SPINNER 
INTERRUPTER SEE DWG. 28.03-07. 

-COLD SHRINK FOR 200 AMP LOAD BREAK ELBOW, SEE DWGS. 33.05-05 THROUGH 33.05-11. 

3 
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6-5/8" f--­ /23-3/4"­ ~ 5/8-11 NC IN 

SIDE VIEW 

SERT (2X) 

ACCESS DOOR-.I 
PLAN VIEW 

HASP ANGLE 
FOR PADLOCK 

HOLE FOR 
PADLOCK 

L---+--- 8 X 8 OPENING 

8" 

r-----­ 50" ------1 

SECTION AA 

NOTES: 

9 X 9 HINGED 
GLASTIC DOOR 

FINAL GRADE 

m~~6" 

CN 9220148379 

PADLOCK HASP DET~L 

MATERIAL: FIBERGLSS REINFORCED POLYMER 
WITH MUNSELL GREEN #7GY3.29/1.5 

MAXIMUM EQUIPMENT WEIGHT: 2,000 LBS. (167KVA) 

STAINLESS HASP 
ANGLE FOR 
PADLOCK (2X) 

1. FOR USE AS TRANSFORMER MOUNTING BOX IN AREAS WHERE STANDING WATER DUE TO FLOODING 
AND STORM SURGE WILL BE PRESENT OVER AN EXTENDED PERIOD OF TIME. 

2. THE GROUND SHALL BE lEVELED AND THOROUGHLY COMPACTED BEFORE BOX PAD IS INSTALLED. 

~ 3. USE FIRE ANT CONTROL UNDER ENTIRE PAD INCLUDING PAD OPENINGS. 

4. ~NT~N CLEARANCES PER DWG. 27.06-05. 

5. SOD MAY BE REQUIRED AROUND BOX PAD TO PREVENT SOIL EROSION. 
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COMPATIBLE UNIT: lE (WIRE SIZE) 

COMPATIBLE 
UNIT APPUCATION QTY. CN DESCRIPTION 

TEO 1 PHASE 1 326422 ELBOW KIT 4/0 

TE1 1 PHASE 1 326410 ELBOW KIT 1/0 

TE2 1 PHASE 1 326410 ELBOW KIT # 2 AL 

#2 STR - 1 326238 COPPERTOP CONNECTORS 

1/0 SOL - 1 326241 COPPERTOP CONNECTORS 

1/0 STR - 1 326240 COPPERTOP CONNECTORS 

4/0 STR - 1 326237 COPPERTOP CONNECTORS 

*EACH KIT CONTAINS INSTRUCTIONS. 
SILICONE LUBRICANT. 

NOTE: ELBOW (CN 326410) IS TO 
1/0 STR & #2 STR 

ELBOW. MALE CONTACT PROBE, AND 

BE USED FOR 1/0 SOLID, -

THIS PROCEDURE IS FOR DE-ENERGIZED CONDmONS. 
USE PROPER ~ PROCEDURES AS OUTUNED IN 
IN THE ACCIDENT PREVENTION MANUAL 

BEFORE WORKING ON CABLE. GROUND IT. 

REMOVE PROPER 

AMOUNT OF 

INSULATION 


--­

CONDUCTOR 
TO INSTALL 
CONNECTOR . 

SEMI-CONDUCTING 

INSULATION SHIELD 


CONCENTRIC NEUTRAL JACKETED 
27" MINIMUM LENGTH CABLE 

INSTALlATION GUIDEUNES 

TRAIN CABLE TO FINAL ASSEMBLED POSmON 
ALLOWING SLACK FOR LOADBREAK OPERATION. 

CUT CABLE 18- PAST CENlERUNE OF BUSHING. 
THIS WILL LEAVE ENOUGH NEUTRAl CONDUCTOR 
FOR EASY tAAKEUP. 

REMOVE JACKET AND UNWRAP NEUTRAL WIRES TO 
A POINT 9- BELOW CENlERUNE OF BUSHING. (FOR 
UNJACKETED CABLE. SECURE THE NEUTRAl TO THE 
PRIMARY CABLE WITH AN EXTRA PIECE OF NEUTRAL 
WIRE. TWIST THE NEUTRAL WIRES TOGETHER INTO 
A SINGLE CONDUCTOR. DO NOT BIND THE 
PRIMARY CABLE WHEN TWISTING THE NEUTRALS. 

CUT THE CABLE SQUARE AND EVEN AT THE 
CENlERUNE OF THE BUSHING. REMOVE THE 
INSULATION SO THAT THE CONNECTOR CAN BE 
INSTALLED. STRIP LENGTHS CAN VARY BY ELBOW. 
USE THE DIMENSIONS ON THE INSTRUCTION SHEET 
THAT CAME WITH THE ELBOW. 

PROPER TOOLS MUST BE USED 
IN CABLE PREPARATION. AVOID 
THE USE OF KNIVES IN CABLE 
PREPARATION. 

STRIP LENGTH VARIES BY MANUFACT­
uRER. CONSULT KIT INSTRUCTIONS 
FOR PROPER LENGTH. 

C Progress Energy
200 AMP LOADBREAK ELBOW 

o 11 / 29/ 06 DANNA CU.n" HOYT DWG . 
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---tCJJ.--__ 

SEMICONDUCTING 

WIRE BRUSH THE CONDUCTOR, AND INSTALL THE 
CONNECTOR SO THAT THE THREADED HOLE UNES 
UP WITH THE HOLE IN THE BUSHING. CRIMP THE 
CONNECTOR. MAKE SURE THE CONNECTOR DOES 
NOT -BANANA-, AND THERE ARE NO SHARP EDGES. 
FOR 1/0 SOL WIRE. USE ONLY 5/8- NOSE DIE, 
CN 415101. DO NOT USE BURNDY OH25. CN 415109. 

CRIMP CONNECTOR 
ONTO CONDUCTOR 

CRIMP THE CONNECTOR PER THE 
MANUFACTURER'S INSTRUCTIONS. 
CONSULT CRIMPING TABLE IN KIT 
INSTRUCTIONS. 

SHIELD 

PROPER TOOLS MUST BE USED 
IN CABLE PREPARATION. AVOID 
THE USE OF KNIVES IN CABLE 
PREPARATION. 

1----- J,~CKETED
CONCENTRIC CABLE
NEUTRAL 

CONNECTOR CAREFULLY REMOVE THE PROPER AMOUNT OF 
INSULATION SHIELD USING A SEMICON STRIPPER. 
STRIP LENGTHS CAN VARY BY ELBOW. USE THE 
INSTRUCTION SHEET THAT CAME WITH THE ELBOW. 
DO NOT NICK OR SCORE INSULATION.REMOVE PROPER ~ 

AMOUNT OF I---- - INSULATION 

INSULATION SHIELD. 


INSULATION LENGTH VARIES BY 
SHIELD 
SEMICONDUCTING --­

MANUFACTURER. CONSULT KIT 
INSTRUCTIONS FOR PROPER 
LENGTH. 

1--- JACKETEDCONCENTRIC CABLENEUTRAL 

Progress Energy
200 AMP LOADBREAK ELBOW 

o 11/2.9/06 DANNA CUINN HOYT DWG. 
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USE A RAG TO 
CLEAN CABLE. 
DO NOT SQUIRT 
CLEANER DIRECTLY 
ONTO CABLE. 

INSULATION -------1 

INSULATION 
SHIELD 

CONCENTRIC 
NEUTRAL 

JACKETED ·
CABLE 

---1 

CN 9220148875 

INSTALL COLD 
SHRINK SEAL. 
SEE INSTALLATION 
INSTRUCTIONS ON 
OWGS. 33.05-09, 
33.05-10 AND 
33.05-11. 

~ 

SEE OETAIL A 

PROBE INTO THE THREADED 
HAND SEVERAL TURNS. 
HAS NOT 
PROBE TO PROPER 
INSTAllATION TORQUE 

NOTE: MANY ELBOW 
- ­ TRACED TO 

THE PROBE. 
CRITICAL TO 

DO NOT USE 
ON CONNECTOR. 

USING AN EXrRA 
ATTACH ONE END 
THE ELBOW, AND 
THE OTHER NEUTRAL 
BOLT THE TWISTED 

LOAOBREAK ELBOW 
PROBE INSTALLATION 
TORQUE WRENCH 

CN 414453 


DETAIL A 

200 AMP LOADBREAK ELBOW 

3 

2 
GUINN HOYT12/ 1/06 creGaNI1 

11/29/06 OANNA. CUIMI HOYT0 
CK'OREVISEO BY APPR. 

CONSULT THE MSDS BOOK FOR 
THE PERSONAL PROTECTNE 
EQUIPMENT NECESSARY TO USE 
THE CLEANING SOLVENT. 

CLEAN THE CABLE BY WIPING WITH A CLEAN RAG 

THAT HAS CLEANING SOLVENT ON rr. DO NOT 

POUR CLEANING SOLVENT DIRECTLY ONTO THE 

CABLE. IMPORTANT - DO NOT ALLOW CLEANING 

SOLVENT TO CONTACT THE WHITE END OF THE 

CONTACT PROBE. IT CAN CAUSE THE MATERIAL 

TO SWELL AND JAM THE ELBOW IN THE BUSHING. 


APPLY SILICONE LUBRICANT TO THE CLEAN 

INSULATION. KEEP THE ELBOW AND CABLE CLEAN. 

USING A DOWNWARD TWISTING MOTION, SLIDE 

THE ELBOW ONTO THE CABLE. 


ALIGN THE HOLE IN THE CONNECTOR WITH THE 
HOLE IN THE ELBOW. INSERT THE CONTACT 

HOLE AND TURN BY 
CHECK THAT THE PROBE 

CROSS-THREADED. TIGHTEN THE 
TORQUE USING THE PROBE 

WRENCH (CN 414453). 

FAILURES HAVE BEEN 
IMPROPER INSTALLATION OF 

PROPER TORQUE IS 
ELBOW LIFE. 

SILICONE TO LUBRICATE THREADS 

PIECE OF NEUTRAL WIRE, 
TO THE GROUNDING EYE ON 
TWIST THE OTHER END WITH 

CONDUCTORS. CRIMP OR 
NEUTRAL TO GROUND. 

~Progress Energy 
OWG.FLA 33.05-07 



COMPATIBLE UNIT: TE (WIRE SIZE) 

APPLICATION GUIDE 

I FAULT INDICATOR I 
PROPER PERSONAL PROTECTIVE 
EQUIPMENT MUST BE USED WHEN 
INSTALLING FAULT INDICATOR ON 
ENERGIZED CABLES. 

~ 

Q INSTALL FAULT INDICATOR AS REQUIRED. INDICATOR 
MUST BE BELOW ELBOW AND ABOVE NEUTRAL 

' ­ BREAKOUT./"­

+I+-- FAULT INDICATORI ~ IF REQUIRED I 

USE SHOTGUN STICK 
TO INSTALL ELBOW 

LOADMAKE 

NOTES: 

1. 	AREA MUST BE CLEAR OF OBSTRUCTIONS THAT 
WOULD INTERFERE WITH OPERATIONS OF THE ELBOW 
CONNECTOR. 

2. 	GRASP ELBOW FIRMLY WITH SHOTGUN STICK. 
POSmON TIP OF PROBE INTO END OF LOADBREAK 
BUSHING. 

3. 	SLOWLY INSERT ELBOW ONTO BUSHING UNTIL A 
SLIGHT BUMP IS FELT. 

4. 	MAINTAINING A FIRM GRASP ON THE SHOTGUN 
STlCK THRUST THE ELBOW THE REST OF THE 
WAY 6NTO THE BUSHING. 

5. 	PUSH AGAIN ON THE ELBOW USING THE SHOTGUN 
STICK. AND THEN PULL GENTLY TO MAKE SURE 
THAT IT IS SECURE. 

6. 	APPLY AN EVEN THIN LAYER OF HIGH VISCOSITY 
SILICONE GREASE TO INSERT BUSHING BEFORE 
INSTALLING ELBOW. DO NOT USE THIN SILICONE 
GREASES ON ELBOWS AND BUSHINGS. HIGH 
VISCOSITY GREASE PROMOTES FUTURE EASE OF 
REMOVAL. 

7. 	EXTENDED BUSHING INSERT IS TO BE USED ONLY 
WHERE EXTRA LENGTH IS NEEDED TO CLEAR SECONDARY 
CONDUCTORS THAT INTERFERE WITH THE PROPER 
OPERATION OF THE ELBOW. 

THE SHOTGUN STICK REQUIRED TO 
ASSURE PROPER SEATING OF THE 
ELBOW ONTO THE BUSHING. PUSHING 
ON BY HAND CANNOT ASSURE ALL 
GASSES ARE EXPELLED AND ELBOW IS 
FULLY SEATED. SEE SECTION 6.01 OF 
THE ACCIDENT PREVENTION MANUAL. 
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3M 
COLD SHRINK 

CABLE ACCESSORY SEAUNG KITS 

INSTRUCllON SHEET 

ANSI C119.1 
KIT CONTENTS: 

1 COLD SHRINK ™ SEALING TUBE 
3 MASllC SEAUNG STRIPS FOR 8452 
3 t.4ASllC SEAUNG STRIPS FOR 8452L 
4 t.4ASllC SEAUNG STRIPS FOR 8453 
6 t.4ASllC SEAUNG STRIPS FOR 8454 
1 INSTRUCTION SHEET 

KIT SELECTION CHART 

MINIMUM MAXIMUM 
KIT NUMBER SEAL INSTALLED 

DIAMETER DIAMETER 

8452 
0.95 IN. 1.94 IN. 
(24 mm) (49 mm) 

,-, 
INSTALLATION OVER CABLE JACKET ;0\ r,.""
END AND ONTO ACCESSORY END ~----W~ 

~ J!!:~~=~~~~~~~~--~--' l 
.----------nr--n-~r( I 
=:::::;;;;;;:;;;:;;;;;;~~.",J~le::~':___________, LJ \ 

I ~ 

INSTALLATION OVER CABLE 
JACKET END ONLY 

CABLE SIZE/KV CLASS 

15KV 25KV 

2-4/0 2-2/0 

( I, , 
\ I, , 

[---------) 

35KV 

1/0 

JACKETED CONCENTRIC NEUTRAL (JCN) 
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CABLE PREPARAnON 

STEP 1: 

REMOVE CABLE JACKET. 

NOTES: 

1. WHEN SCALING ACCESSORY END AND CABLE JACKET END, THE DISTANCE THE JACKET 
IS REMOVED SHOULD BE IN AGREEMENT WITH "ELBOW· MANUFACTURER'S (OR OTHER 
ACCESSORY) INSTRUCnONS. THE EXPOSED CABLE SEMI-CON BETWEEN TH~ CABLE 
JACKET ENO AND THE ACCESSORY END SHOULD BE NO MORE THAT 2 INCHES. 

2 . WHEN SEALING CABLE JACKET END ONLY, REMOVE JACKET FROM CABLE END FOR A 
DISTANCE TO ALLOW INSTAUAnON OF ACCESSORY PLUS ADDmONAL. DISTANCE AS 
DESIRED. 

STEP 2: 

ON THE CABLE JACKET, 1/2 INCH FORM THE JACKET END, WRAP 1 LAYER OF MASnC AROUND 
THE CABLE. DO NOT STR~CH t.4ASTIC WHEN APPLYING. 

MASTIC 
STEP 3: 

BEND THE CONCENTRIC WIRES BACK OVER THE CABLE JACKET END AND INDMDUALLY PRESS 
THEM ONTO THE MASTIC. CONCENTRIC WIRES SHOULD NOT TOUCH EACH OTHER WHEN PRESSED 
ONTO THE t.4ASTIC. 

-

•• • 
IAASTIC \-. FOLDED CONCENTRIC WIRES 

STEP 4: 

WRAP A SECOND MASnC STRIP OVER THE FOLDED WIRES AND PREVIOUSLY APPLIED MASnC, 
PRESSING TO FILL VOIDS. 

STEP 5: 

TIGHTLY OVERWRAP THE MASTIC AND CONCENTRIC WIRES WITH 3/4 INCH WIDE VINYL TAPE FOR 
A DISTANCE OF APPROXIMATELY 1-1/2 INCHES. 

STEP 6: 

PREPARE THE CABLE AND INSTALL THE CONNECTOR PER MANUFACTURER'S INSTRUCnONS 
PROVIDED WITH THE CABLE ACCESSORY. 

STEP 7: 

PROCEED TO INSTAUAnON PROCEDURE B OR C DEPENDING ON WHAT lYPE OF INSTALLATION 
IS CHOSEN . 
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B: INSTALL6.TION PROCEDURES TO SEAL BOTH ACCESSORY END AND CABLE JACKET END 

STEP 1: 

SUDE THE 3M™COLD SHRINK™CABLE ACCESSORY SEAUNG TUBE ONTO THE CABLE. THE TUBE 
END WITH THE LOOSE CORE END SHOULD GO ON FIRST, AWAY FROM THE CONNECTOR. 

<-------' 

LOOSE CORE END 

STEP 2: 

INSTALL CABLE ACCESSORY PER MANUFACTURER'S INSTRUCTIONS. 

STEP 3: 

DO 

IF SURFACE IRREGULARITES EXIST IN THE SEAL AREA OF THE INSTALLED ACCESSORY, WRAP A 
MASTIC STRIP AROUND THE END OF THE INSTALLED ACCESSORY. OVER WRAP MASTIC WITH TWO 
LAPPED LAYERS OF VINYL TAPE. 

STEP 4: 

PosmON THE COLD SHRINK TUBE OVER THE SEAL AREA AND REMOVE THE CORE BY UNWINDING 
THE LOOSE CORE END COUNTER-CLOCKWISE. 

AN OCCASIONAL TUG ON THE CORE END WILL AID IN ITS REMOVAL. 

STEP 5: 

CONNECT CONCENTRIC WIRE TO CABLE ACCESSORY PER ACCESSORY MANUFACTURER'S INSTRUCTIONS. 
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8-WAY CONNECTOR 

NOTES: 

BACKING 
PLATE 

SECTION 'A-A' 

SINGLE-PHASE 
TRANSFORMER 

(TOP VIEW) 

.-­
A 

RUBBER SEAL 

SUBMERSIBLE SECONDARY SET SCREW CONNECTOR 

RUBBER SEAL 

SUBMERSIBLE CONNECTORS 
CATALOG NUMBER I RANGE I WAY I AMPACITY I DESCRIPTION 

6740 I 12 - 350 I 8 I 1000 I 5/8" HOLE, SINGLE SET SCREW 
- I 12 - 350 I 8 I 1600 I 1" HOLE, SINGLE SET SCREW 

1. SEE DWG 33.06-02 FOR INSTALlATION NOTES. 
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NOTES: 

1. INSTALL ONLY ONE CABLE PER POSITION. 

2. CUT BACK CABLE INSULATION (STRIP GAUGE LOCATED ON BACK OF CONNECTOR). PENCIL, DO NOT 
RING INSULATION. 

3. WIRE BRUSH CONDUCTORS. APPLY INHIBITOR (CN 403108) TO CONDUCTORS. 

4. REMOVE CABLE ADAPTER. 

5. REMOVE PLASTIC CAP. 

6. CUT ADAPTER AT PROPER RING. ADAPTER IS NOT USED FOR LARGEST CABLE THAT WILL FlT IN 
CONNECTOR. 

7 . POSITION ADAPTER OVER INSULATED CABLE. (USE SIUCONE LUBRICANT ON CABLE AND INSIDE 
OF ADAPTER.) 

8. REMOVE SCREW PLUG CAP AND BACK-OFF SCREW WITH ALLEN WRENCH. 

9. PUSH CABLE AND ADAPTER INTO CONNECTOR PORT UNTIL WIRE HITS BACKING PLATE INSIDE 
CONNECTOR. 

10. TIGHTEN SET SCREW WITH 5/16
M 

HEX WRENCH. 

11. RE-INSERT SCREW PLUG CAP. 

12. INSTALL IDENTIFYING TAG ON EACH SET OF CABLES. 

13. ALUMINUM OR COPPER CAN BE USED IN CONNECTORS. 

14. ALL SET SCREW PLUG CAPS MUST BE IN PLACE. IF A CAP IS MISSING, OBTAIN CAP FROM 
ANOTHER SUBMERSIBLE CONNECTOR BY THE SAME MANUFACTURER OR REPLACE THE ENTIRE 
CONNECTOR. VINYL PLASllC SEAL AND ELECTRICAL TAPE MAY BE USED TEMPORARILY. 

15. WHEN A CABLE IS REMOVED FROM CONNECTOR, A NEW CABLE ADAPTER SHOULD BE INSTALLED 
IN THE EMPTY POSITION. OBTAIN SAME SIZE ADAPTER FROM CONNECTOR OF THE SAME 
MANUFACTURER OR REPLACE ENTIRE CONNECTOR. VINYL PLASllC SEAL AND ELECTRICAL TAPE 
MAY BE USED TEMPORARILY. 

3 
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