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VIA HAND DELIVERY

Ms. Ann Cole, Commission Clerk

Florida Public Service Commission

2540 Shumard Oak Boulevard

Tallahassee, FL. 32399-0850 :
B ORGA =L

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
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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John T. Burnett
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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION

In re: Petition to Approve Progress
Energy Florida’s Rule 25-6.0342 Storm
Hardening Plan.

Docket No.

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,
33701.

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

petitioner should be directed to:

John T. Burnett, Esquire Paul Lewis, JIr.

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: john.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 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 PEF has tracked those rule provisions in its Storm Hardening Plan which is
attached hereto as Exhibit A. DCUMEN
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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.

Respectfully submitted,

; iu}\‘v\j— &LLL.&#

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
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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): Fach 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

1. Cover page
1. Addresses NESC adherence standards.
1. General Overhead section
1. Discusses company policy on extreme wind.
2. Delails Florida’s extreme wind contour lines.
3. Discusses the use of the Pole Foreman program.
iii.  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.

vil.

viil.

1X.

X1.

Xil.

xiil.

Cover page
1. Addresses NESC adherence standards.
Underground General Section
1. Discusses location of UG facilities in accessible locations.
OH-UG Transition section
1. Discusses corporate practices for primary framing on dip poles.
Trenching and Conduit section
1. Discusses corporate praclices for trenching and use of conduit on
primary UG circuits.
Pads & Pullboxes Section
1. Discusses corporate practices for the placement and installation of
transformer & switchgear pads and boxes.
Enclosures & Pedestals Section
1. Discusses corporate practices for the placement and installation of
pedestals and secondary termination cabinets.
Cable Accessories Section
1. Discusses corporate procedures for the installation of UG
terminations in non-storm surge areas.
F'looding and Storm Surge Requirements
1. Discusses corporate procedures for the installation of UG

equipment in areas largeted for storm surge hardening.

Distribution Engineering Manual

X1V.

XV.

Overhead Design guide section
1. Addresses line location in accessible location.
2. Addresses NESC compliance.
3. Discusses Pole Foreman program.
Underground Design guide section
1. Addresses line location in accessible location.
2. Addresses NESC compliance.
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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 of Civil Engineer’s Manual 74 (ACSE 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.
Addresses insulator loading criteria.
Addresses guy / anchor capacity ratings.
Addresses design load cases.

Addresses extreme wind guidelines.

XA N

Addresses structural guidelines.

Joint Use — Pole Attachment Guidelines and Clearances

xviii. 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 (o 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 NESC for new construction,

major planned work, and critical infrastructure.

New Construction:

PEF’s design standards can be summarized as: 1) quality construction in adherence with
current 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 performance 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. Ultility 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 unnecessarily 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

whether 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): FEach filing shall, at a minimum, address the extent to which the utility’s storm

hardening plan is designed to mitigate damage fto 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 reported 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 storm 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 PE[’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.

ALACHUA, :
__7 | t: .‘v [ .- -
=s585 . _‘[ '_V’. P r
s SUEE

: &y
__—JrFeedgrAISZ _

‘?‘_.__—LEBANON Substation




N~ Progress Energy
Storm Hardening Plan May 3, 2010

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 (o 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 of enhancing reliability and
reducing restoration costs and outage times associaled with exireme weather

events.

As part of its systematic approach to storm hardening for the 2007-2009 Storm
Hardening plan, PEF engaged industry expert 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.



N2 Progress Energy
Storm Hardening Plan May 3, 2010

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 specialized stainless steel
equipment and submersible connections. 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
250-2(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 storm 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 opportunity 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 parties 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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e How many customers are served from the upstream protective device?

e What will be the impact of this project on the restoration time during a
major storm?

e At what level of hurricane will the area served by this feeder flood due to
storm surges?

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

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

e How many critical infrastructure components (lift stations, shelters,
hospitals, police, etc...) does this project address?

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

e What are the major obstacles/risks for completing the project? i.e.
easements, permits, etc.

e What type of investment is required by joint users (telecoms and cable) to
complete this project?

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

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

e What is the change in the annual CAIDI that this project will result in (on
the feeder or section)?

e Will this project reduce the number of momentary customer interruptions
on this section?

e What is the 3-year average number of CELID CI on this feeder?

e 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

13
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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.

25-6.0342(4)(a): A description of the 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.

25-6.0342(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:

14
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Op Center Project Name Sub Category
Monticello St Geroge Is - Plantation Submersible UG

Apopka US 441 west of Hwy 19 OH to UG Conversion
Inverness i Homosassa - Riverhaven _ Submersible UG
Inverness US 98 - Brooksville Small Wire Upgrade

St-Petersburg Coquina Key Small Wire Upgrade |
Monticello A192 - Luraville Small Wire Upgrade
Clearwater Indigo Small Wire Upgrade -

Ocala ~uUs3or-Citra | _ Small Wire Upgrade
SE Orlando Sprint Earth Station & Cocoa Water Wells Small Wire Upgrade
Lake Wales Highland Park Small Wire Upgrade B
Lake Wales Hibiscus Feeder Tie Small Wire Upgrade
Inverness R448 - Dunnellon Back lot to Front lot conversion |
SE Orlando Holden Ave E) Orange Blossom Trail Small Wire Upgrade

Buena Vista Calle De Sol Back lot to Front lot conversion
Jamestown SR-408 @ Woodbury Rd OH to UG Conversion |
SE Orlando Florida Turnpike @ Sandlake Rd (746" OH to UG Conversion
Buena Vista OH Crossing of Turnpike (K68 @K5255 ) OH to UG Conversion |
SE Orlando OH Crossing of Turnpike 2 (K1780 @ OH to UG Conversion

K643499] and K1775 @ K5021)
SE Orlando Florida Turnpike @ Sandlake Rd (485") OH to UG Conversion
SE Orlando OH Crossing of Turnpike (K1025 @ OH to UG Conversion
K1025 & K1028 @ K128)
SE Orlando Florida Turnpike @ Orange Blossom Trail OH to UG Conversion
Ocala Ranch Hand Dr Small Wire Upgrade
Monticello i Carrabelle Beach Extreme Wind
Inverness Willinston Reconductor Small Wire Upgrade
Lake Wales Cabbage Island Extreme Wind

Seven Springs

Banana St

Small Wire Upgrade

Monticello N69 Reconductor

Monticello Small Wire Upgrade
Jamestown Feeder Tie loop Lockwood Blvd Feeder Tie
Inverness Florida Highlands Extreme Wind

15
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SE Orlando Holden Ave - Orange Blossom Trail Small Wire Upgrade
Lake Wales Hibiscus Feeder Tie Small Wire Upgrade
Inverness Homosassa-Riverhaven Submersible UG |
Longwood Reconductor, O'Brien/Spring Lake Rd Feeder Tie P
| Lake Wales Walnut St Feeder Tie Feeder Tie a
Lake Wales Lake Marion Feeder Tie Feeder Tie |
Clermont Turnpike Crossing @ Blackstill Lake Rd OH to UG Conversion
Jamestown Bithlo Feeder Tie
Jamestown Black Hammock Feeder Tie
___ SE Orlando Rio Pinar / Old Cheney Feeder Tie
Deland Veterans Pkwy Feeder Tie |
Jamestown Econ Trail Feeder Tie
Jamestown Bedford Rd Feeder Tie ]
St Petersburg Jungle Prada Small Wire Upgrade
Monticello Crawfordville Reconductor Small Wire Upgrade
Monticello Cape San Blas Extreme Wind Upgrade
Highlands Sebring Airport Feeder Tie
Walsingham ) _Feeder X132 Extreme Wind Upgrade
Walsingham Feeder X142 Extreme Wind Upgrade

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

Sub Category

Op Center Project Name
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 B
Buena Vista Celebration Blvd. Feeder Tie |
Seven Springs Sun coast Parkway Feeder Tie

16
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improvement)

Monticello N67 Feeder Relocation From Abrams to Back lot to Front lot conversion
I SR 59 On US 90 | - L
Monticello N67 Old Lloyd Road Single Phase to Small Wire Upgrade
Three Phase
Monticello SR 65 Line Relocation Back lot to Front lot conversion
St Petersburg 22nd St. S Reconductor Feeder Tie
St Petersburg Connecticut Ave. Reconductor (NE area Feeder Tie
improvement)
St Petersburg 22nd Ave. S Reconductor Feeder Tie
St Petersburg Shore Acres Bridge Reconductor (NE Feeder Tie
area improvement)
St Petersburg 21st/22nd Alley Reconductor (NE area Feeder Tie
improvement)
Ocala Feeder Tie Addition between A38 and Feeder Tie
| A204
St Petersburg Cordova Blvd. NE to Snell Isle NE Feeder Tie
Reconductor (NE area improvement)
Inverness Feeder Tie Addition between A68 and Feeder Tie
A49
St Petersburg 62nd Street Reconductor (NE area Feeder Tie

Apopka

Reconductor Wekiva Pines Blvd.,

Sorrento

Back lot to Front lot conversion

St Petersburg

34th Ave NE/Monterey
Blvd/Almedo/Rivera Dr Reconductor (

NE area improvement)

Feeder Tie

Ocala Martin A38 - CR 316 E of CR 200A Small Wire Upgrade
Monticello Madison N2, N3 Feeder Tie Feeder Tie B
St Petersburg 15th Ave S Reconductor Feeder Tie
St Petersburg Ist St. N Reconductor (NE area Feeder Tie
improvement)
St Petersburg Denver St. NE/Venetian Blvd Feeder Tie
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South East Orlando South Canoe Creek crossing OH to UG Conversion
South East Orlando Friairs crossing OH to UG Conversion
South East Orlando Southeast Canoe Creek crossing OH to UG Conversion

Lake Wales Mountain Lake subdivision Reconductor Small Wire Upgrade
Clermont CR455 crossing OH to UG Conversion
Clermont Buck Hill crossing OH to UG Conversion
Clermont | OldSR 50¢crossing | OH to UG Conversion
Longwood I4-Crossing at Oglesby Av. OH to UG Conversion

_Longwood | I14-Crossing at Dartmouth Av. __ 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:

e operating history and environment;

e community impact and customer input;

e exposure to storm surge and flooding;

e ecquipment condition;

e historical and forecast storm experience; and
e potential impacts on third parties;

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 storm hardening candidate for
2009. X220 is a mainly an overhead feeder along Pasadena Avenue 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 HI1, 0, 1, and 2 would be required to meet the extreme wind loading criteria. Class H
poles are normally 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 Transmission Area Project Type County Third Party Impact
Oldsmar to Curlew - 115 kV Line Rebuild Rebuild Pinellas Likely
Hudson to Heritage Pines Tap - 115 kV Line

Rebuild Pasco Possible
Rebuild =
Brooksville West to Brooksville - 115 kV Line

Rebuild Hernando Unlikely

| Rebuild _ —
HG-203 255585-1-52-01 Hillsborough SR39 i
Governmental Polk Unlikely

(Alexander St. N.)
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Coastal Transmission Area Project Type County Third Party lmpact

Northeast - 40th Street (NF) 230kV Line -

Governmental Pinellas Possible
Relocate Poles
LSP 71-74 PID 921321 Pinellas Trail 97" Way Governmental Pinellas Likely
ECTW-236 to ECTW-254 403725-1-52-01 Likely
Governmental Pinellas
Pinellas SR-595
LSP 230kV relocation Pinellas County #865 Park Likely
Governmental Pinellas
St/Starkey Rd
BWX-115kV-Sunshine Grove Road-Hernando Likely
Governmental Hernando
County
Likely
LSP -12 922252 Pinellas County Starkey Rd Governmental Pinellas
ZNR 44, 57, 58 CIP 6360 Pasco Co Zephyrhills
Governmental Pasco Possible
Bypass West Gap
TZ-69kV-Relocation-Keystone Road Widening-
Governmental Pinellas Likely
Pinellas County
NP-4 thru NP-7 FIN: 256931-2-52-01 Gandy to
Governmental Pinellas Possible
4th St -
Southern Transmission Area Project Type County Third Party Impact
Gifford - New 230/69 kV Substation and Boggy )
Rebuild Orange Unlikely
Marsh to Gifford - 69 kV Line Rebuild
Dundee to Intercession City 230 kV - Rebuild & )
Rebuild Polk Highly unlikely
Add 2nd Circuit
Boggy Marsh to Gifford - 69 kV Line Rebuild Rﬁebwld s Likely
Intercession City to Barnum City - 69 kV Line )
Rebuild Osceola Likely
Rebuild
Fern Park to Altamonte - 69 kV Line Rebuild 2.39 .
Rebuild Seminole Likely
miles
Turner Plant to Barwick Tap - 115 kV Line . ) \'
Rebuild Volusia Possible
Rebuild 4.14 miles |
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Southern Transmission Area Project Type County Third Party Impact
Rio Pinar to Vista Tap - 69 kV Line Rebuild Rebuild Orange Possible
Spring Lake to Keller Road - 69 kV Line Rebuild Rebuild Seminole Likely
Deleon Springs, Deland West to Spring Garden
Rebuild Volusia Possible
Tap, 9.65 miles - T1
Holopaw - Poinsett; 230kV 18.17 mile rebuild Rebuild Osceola Highly unlikely
Intercession City - Cane Island; Upgrade 230kV
) Rebuild Osceola No
line to 3000A
Turner - Orange City; 115kV Rebuild 11 miles Rebuild Volusia Possible -
WCA 69kV Relocation for Chapman Rd From SR
Governmental Seminole Likely
426 to SR 434
WCE 283 - 285 406146-1-52-01 Orange County
Governmental Orange Likely
SR50 & SR91 Relocation
SCP Relocation-Bee Line Expansion of John
Governmental Orange Possible
Young Bridge
EP-69kV-SR 414 (Maitland Blvd. Extension —
Governmental Orange Possible
OOCEA L -
WCE-291A & B 406146-1-52-01 Phase I
Governmental Orange Likely
Remington & SR50
WEWC / WF 417545-1-52-01, Seminole, SR 417
Governmental Seminole Possible
Bridge Modification @ SR426
WCE-69kV Relocate FDOT SR 50 Avalon Rd to
Governmental Orange Likely
SR 429
WR and RW 69kV Relocation for Econ Trail Governmental Orange Likely
CLA 69kYV relocation SR 436 at Red Bug Lake RD
Governmental Orange Likely
419369-1-52-01
§ Possibl
WO 69kV Relocation for I-4 Widening Governmenta Orange ossibie
SLE 69kV relocation for Kennedy Blvd widening )
Governmental Orange Likely
(Orange County)
SLM 69kV relocations for Kennedy Blvd widening )
Governmental Orange Likely
(Orange County)
WO 69kV relocation for Kennedy Blvd widening Governmental Orange Likely
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Southern Transmission Area Project Type County Third Party Impact
(Orange County)
FTO-141415030-1-38-01 Seminole County
Governmental Seminole Likely
| SR 426/ CR 419 widening ) o B
ASW-17,18,19 242592-2-52-01 Seminole County
Governmental Seminole Unlikely
SR400/ 1-4
CET-54 Lake County Hartwood Marsh Rd Phase Il | Governmental Orange Likely a
SLE-21 to SLE-27 240231-3-52-01 Seminole
Governmental Orange Likely
SR434 Sound Wall
PS, SB, and SES County Rd 437 & Wolf Branch
Governmental Lake Possible
Rd Lake County # 08052
ICLB-92 To 103 & LF-3, LF-6 To 32 Osceola Old
Governmental Osceola Likely
Lake Wilson ]
NLA-23 to NLA-29 69kV 412994-3-52-01 CSXT
Governmental Seminole Possible
Comm Rail Longwood N
TMS 69kV Relocation Taft-Vineland Rd from )
Governmental Orange Likely
SOBT to Orange Ave
BMF 69kV SR 530 Orange County FDOT FIN# )
Governmental Orange Possible
239304-1
DLM-11 Relocation for County Project #:64051 ]
Governmental Polk Possible
Lake Mabel Loop Widening
CLC 137-139,149, 153, 157,159 238429-7-52-01 )
Governmental Lake Likely
Lake State Rd 50 - -
CEB 238423-1-52-01 Lake State Rd 25, Lake )
Governmental Lake Likely
Louisa to State 50
ASL-58 FPID#242592-3-32-01 Seminole State Rd ) )
Governmental Seminole Unlikely
400 (1-4) B
Northern Transmission Area Project Type County Third Party Impact |
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 Transformer & 69 kV Rebuild Citrus Unlikely
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Northern Transmission Area Project Type County Third Party Impact

Line; Rebuild Dunnelion Tap to Holder

Williston to Cara Tap - 69 kV Line Rebuild, 8.84

(Double Circuit Capability)

) Rebuild Levy Unlikely
miles
Bell Tap to Bell (CFEC) - Rebuild 69kV Line Rebuild Gilchrist Unlikely
High Springs to Hull Road 69 kV Line Rebuilds
(Part 2) - High Springs to Alachua Co-op Tap, Rebuild Alachua Possible
5.09 miles T2
Fort White to Luraville - 69kV Line Rebuild (Ft.
Rebuild Columbia Unlikely
White to O'Brien) 10.12 miles, FP-1, T1
River Junction to Woodruff- 115 kV Line
Rebuild Gadsden Possible
Rebuild, 1.84 miles, T1 -
Woodruff to Interconnect - 115 kV Line Rebuild,
Rebuild Gadsden Unlikely
I.41 miles, T4
Port St. Joe to Apalachicola - 69 kV Line Rebuild
Rebuild Gulf Possible
(Double Circuit), 20 miles .
High Springs to Hull Road 69 kV Line Rebuilds
Rebuild Alachua Possible
(Part 1) - Hull Road to GE Alachua, 16.5 miles T1
Perry to Luraville - 69kV Line Overload (Smith )
Rebuild Taylor Unlikely
Tap to Luraville) 5.69 miles, FP-3, T2 B
River Junction to Atwater - 115 kV Line Rebuild,
Rebuild Gadsden Unlikely
7.14 miles, T2
Rebuild IS line 2.62 miles from Chiefland #1 tap )
Rebuild Levy Unlikely
t0 450-1 ]
Martin West to Cara Tap - 69kV Line Rebuild
Rebuild Marion Unlikely
(Reddick to Proctor Tap) 3.73 miles, T3 -
High Springs to Hull Road 69 kV Line Rebuilds Rebuild Alachua Possible
(Part 3) - Alachua to GE Alachua, 4.37 miles T3
Quincy to Havana - 115 kV Line Rebuild, 9.067 )
Rebuild Gadsden Unlikely
miles, T —
Apalachicola to Eastpoint - 69 kV Line Rebuild _
Rebuild Franklin Unlikely
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Northern Transmission Area

Project Type

County

Third Party Impact

High Springs to Hull Road 69 kV Line Rebuilds

SR436- #404418-1

(Part 4) - Alachua Co-op Tap to Alachua, 2.31 Rebuild Alachua Possible
miles T4 1 B
Havana to Bradfordville West - 115 kV Line
Rebuild Gadsden Unlikely
Rebuild, 10.53 miles, T2
Rebuild Jasper-Burnham-West Lake Tap 115kV
Rebuild Hamilton Unlikely
Rebuild; 14.69 miles (ADAGE Bio Mass)
PP-119, 120, & 121 SR429 - Vick Rd. Ext. (429-
Governmental Orange Likely
200B) 69kv ) o
LC #238395-4-52-01 Lake SR500 Dr. MLK to
Governmental Marion Likely
Lake Ella Rd.
LC #238395-5-52-01 Lake SR500 Lake Ella to
Governmental Marion Likely
Avenda Central
CSB 121-161 Citrus CR486 Service Rd to North
Governmental Citrus Likely
Ottawa Ave. T2008-07
CLT & CC Citrus 405270-3-52-01 State Rd 589
Governmental Citrus Highly unlikely
Suncoast Parkway 1l — Section |
CRCF,CCF,IT,CLT,CC Citrus 405270-5-52-01
Governmental Sumter Highly unlikely
Suncoast Parkway 11-Section 3
CSB-93 405270-4-52-01 Citrus Suncoast Pkwy II
Governmental Citrus Possible
N.Card-CR486
City of Leesburg Beautification CFLE-90 to
Governmental Lake Likely
CFLE-113-2 B
CFLE-95-98 238394-2-52-01 Lake SR500
Govemmental Lake Likely
|_Perkins to Griffin o | ~
| OLR-69kV-CR. 470 widening Lake Co. Governmental Lake Possible
WCE-310 Relocated State Rd 50 FIN 238429-4- Governmental Orange Likely
| 52-01 Orange o
WA 69 kV Relocation- SR15/600 Interchange @ )
Governmental Seminole Likely
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Northern Transmission Area Project Type County Third Party Impact
BCF 69kV_CR-468 Four lane curb and Gutter
Governmental Sumter Possible
expansion -
JH-City of Tallahassee Jackson Bluff Hydro
Governmental Liberty Unlikely
Spillway FERC2891
LE - Transfer LE to Double Circuit on CFS
Governmental Lake Possible
Structures
DR-90 to DR-98 238720-1-52-01 Marion SR40-
Governmental Marion Likely
SR45/US41 to CR328 |
OCF-31 to 42 238677-1-52-01 Marion SR35
Governmental Marion Possible
(Baseline Rd)
WHX 425588-1-52-01 Jefferson SR20 (US-27) @
Governmental Jefferson Possible
Gamble Inter
DR-36 to DR-94 238648-1 Marion SR45 Governmental Marion Likely
WO 33-9 relocation for FDOT # 239496-2 Forest
] Governmental Orange Likely
City Rd.
CFS-230kV-CR44A and Estes Road-Lake County
Governmental Lake Possible
Public Works
LE-217 Project 08007 Lake CR44 Deceleration
Governmental Lake Likely
Lane & Shoulder Imp. B
10-564 Marion County SE 31® Street Governmental Marion Likely
CS FPID #220495-2-52-01, Wakulla County, SR
Governmental Wakulla Possible
369
AND 69kV FPID# 411256-3-52-01, Marion
Governmental Wakulla Likely
County. SR 35
AND-98-26 411257-3-52-01 Sumter SR35 from
. Governmental Sumter Likely
CR 232 to NE 110"

25-6.0342(4)(c): The extent to which the electric infrastructure improvements involve join! 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 attachments 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 oulages.

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
|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 of the costs and benefits, obtained pursuant to Rule 25-6.0342(0),

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

including the effect on reducing storm restoration costs and customer outages

realized by the third-party attachers.

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 praclices for the utility’s service lerritory.

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 good faith to accommodate
concerns raised by other enlities 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 3™ 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 DWG. 01.00-03 AND PEC DWG. 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 DWG. 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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NOTES:

1.

THIS MAP SHOWS THE VALUES OF NOMINAL DESIGN 3—SECOND GUST WIND SPEEDS IN MILES PER
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. 01.00-06. WHEN
BETWEEN CONTOUR LINES, UTILIZE THE HIGHER VALUE. (EXAMPLE: IF THE LOCATION LIES BETWEEN

HOUR AT 33 FT ABOVE GROUND.

110
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140

150

THE 110 AND 120 CONTOUR LINES, UTILIZE 120 MPH IN THE POLEFOREMAN PROGRAM)
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POLEFOREMAN

POLEFOREMAN IS A COMPUTER PROGRAM WRITTEN 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 ATTACHMENTS. 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.

QProgress Energy
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PoleForeman
Monday, October 09, 2006

SPANS
Span: 1 Span Length (ft): 200  Direction: 90
Circuit: 1
Primary Ruling Spon (ft) Offset (in) Attach A (in) Attach B (in) Tension (lbs) Sag (in)
795 AAC (37 250 9 6 6 6443 20
795 AAC (37 250 9 42 42 6443 20
795 AAC (37 250 9 78 78 6443 20
Neutral Ruling Span (ft) Offset (in) Attach A (in) Attach B (in) Tension (lbs) Sag (in)
1/0 AAAC (7) RT 250 1 138 138 1682 25
Span: 2 Span Length (ft): 200  Direction: 270"

Circuit: 1 _
Primary Ruling Span (ft) Offset (in) Attach A (in) Attach B (in) Tension (lbs) Saq (in
795 AAC (37 250 9 6 6 6443 20
795 AAC (37 250 9 42 42 6443 20
795 AAC (37 250 9 78 78 6443 20
Neutral Ruling Span (ft) Offset@) Attach A (in) Attach B (in) Tension (Ibs) Sag (in
1/0 AAAC (7) RT 250 138 138 1682 25

INSULATORS
Insulator Attach Loading Angle
15KV Horz Post 6" 40% (250C 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% EZSOC Rule 250B Loading: Wind Epsf?1 lce (in): O
Vertical Loading: 18% (250C Rule 250C Loading: Wind ): 130 MPH
POLES
Pole Length (ft) Depth (ft) Etevation (ft)
0 45 6.5 0
1 45 6.5 -5
2 45 6.5 -5
3 -
2 POLEFOREMAN — . Progress Energy
Q |11/8/06 |BURUSON| GUINN HoYT OUTPUT EXAMPLE P G N DWG.
ReviseD | By [ckD[appr. 01.00-07




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 MILE SEGMENT H’ ’-—1 MILE SEGMENT - -’

@) o O @) O @) O ®)
@ O 4 O O i

L -1 MILE SEGMENT —J

() GROUND ROD LOCATION

ILLUSTRATION OF 4 GROUND RODS IN EACH RANDOMLY SELECTED MILE OF LINE

3
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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 SD 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 SD 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 SD BC GROUND. (THE GROUND WIRE DOWN THE POLE TO THE GROUND
RODS IS #6 SD 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 SD BC. SEE DWG. 02.02-07.

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.

fe=

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 ATTACHED DIRECTLY
TO A GROUND CLAMP INSTALLED BY FIELD DRILLING THE POLE.

FIELD DRILLING OF SPECIAL DESIGN STEEL POLES ON CONCRETE FOUNDATION IS NOT PERMITTED.
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 ATTACHMENTS 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 [N 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 ANL129 TO ANL147 AND POLES ANLS9, 105 AND 111.
3. DISSTON TO KENNETH CITY SUBSTATION — KD-35 TO KD-57.

)
EQUIPMENT GROUNDING,/BONDING Ka'Progress Energy
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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 DISTRIBUTION 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 RESISTANCE SOIL LAYER.

WHERE DISTRIBUTION EQUIPMENT 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’ RODS (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.
»
COM%i?lLé}TEINSN|TS DESCR‘PTlON/APPUCAﬂON
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
3
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SQUEEZON CONNECTOR M9
\ 5 NEUTRAL DIRECTION OF TRAFFIC
A ——
GRND. WIRE STAPLE
12" STAPLE FACE OF CURB STREET SIDE—
SPACING FROM
6" ABOVE
GRADE TO
#6 SD BC—— NEUTRAL pole [ )
\__/
T
GROUND ROD TO BE
LOCATED ON EITHER FIELD
6" STAPLE SIDE QUADRANT OF POLE
SPACING
I FROM GRADE
LEVEL TO 6
GND. WIRE MUST
ABOVE GRADE %" BE INSTALLED ON
olpppenas OPPOSITE  SIDE
: F R
M ROM SET SCREW
QLS
N
/\\/\\ DETAIL ‘A
NN
SEE X % &\\\/
DETAIL A Q\ NOANY] // // //
IR B
SN R,
18" Mm.a‘
4 5/8" COUPLING

CN 060136

DETAIL B

FRONT VIEW

4-5" GROUND —
RODS. SEE NOTE 1 SEE
CN 9220192319 DETAIL B

I 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 ATTACHED TO THE POLE. USE #6 SOLID BARE COPPER FOR
THE DRIVEN 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.
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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.

BISECT GUY LINE

2= DEAD END CONSTRUCTION = ANGLE TO 59 DEGREES
BIRTHMARK BIRTHMARK
QA "] 50 DEGREE
MAX. LINE
ANGLE
LINE ANGLE
P 60—90 DEGREES b= TANGENT CONSTRUCTION

LONGER SPAN

BIRTHMARK BIRTHMARK
o LONGER SPAN
SHORTER

60—-90 DEGREE SPAN
LINE ANGLE

POLE SIZING

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

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.

STANDARD CONCRETE POLES SIZE POLES ACCORDING TO
HEIGHT TYPE COMP. UNIT CN DISTRIBUTION ENGINEERING MANUAL
15° 0 PC15 034150 LIGHTING
18’ ] PP 328732 TERMINAL POLE, SUBSTATION PILASTER
30’ | PC301 034301 SECONDARY POLES
35" | PC351 034351 SECONDARY POLES
35' 1] PC3S3 034353 SINGLE—PHASE PRIMARY
40’ il PC403 034403 SINGLE—PHASE PRIMARY
45’ 1} PC453 034453 THREE—PHASE AND DOUBLE CIRCUITS
50’ \" PC502 034502 POLES W/ LARGE EQUIPMENT
55 [\ PC552 034552 POLES W/ LARGE EQUIPMENT
3
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STANDARD STOCKED WOOD POLES

TANGENT CONSTRUCTION — MAXIMUM SPAN LIMITATIONS

comp. | cataLoc LIMITATIONS ON _USE (BASED ON 2007 NESC — LIGHT LOADING DISTRICT)

HEIGHT| CLASS | 0" | N UMBER MAX.
CONDUCTORS CONFIGURATION [GRAD JOINT USE  |SPAN

FEET)

LIGHTING BRACKETS SHOWN ON DWG. 30.02-25 =
SECONDARY/SERVICE SPANS PER DWG. 04.00-01 -

30 6 P30 030306

35 5 P35 030355 1 PH, #1/0 AAAC PRI AND NEUTRAL TANGENT C NONE 600
THREE — 50 KVA TRANSFORMERS - - - -

1 PH, #1/0 AAC PRI AND NEUTRAL TANGENT C | ONE—1 IN CABLE | 450

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

3 PH, 336 AAC PRI AND #1/0 AAAC NEUTRAL WOOD CROSSARM| C | ONE—1 IN CABLE | 250

3 PH, 795 AAC PRI AND #1/0 AAAC NEUTRAL WOOD CROSSARM| C | ONE—1 IN CABLE | 225

THREE — 75 KVA TRANSFORMERS - = = =

1 PH, #1/0 AAAC PRI AND NEUTRAL TANGENT B | ONE—1 IN CABLE | 250

3 PH, #1/0 AAAC PRI AND NEUTRAL VERTICAL C | ONE—1 IN CABLE | 600

3 PH, #1/0 AAAC PRI AND NEUTRAL VERTICAL B | ONE—1 IN CABLE | 290

45 4 P45 030454 3 PH, 336 AAC PRI_AND #1/0 AAAC NEUTRAL VERTICAL C | ONE-1 IN CABLE | 250
3 PH, 336 AAC PRI AND #1/0 AAAC NEUTRAL VERTICAL B | ONE—1 IN CABLE | 200

3 PH, 795 AAC PRI AND #1/0 AAAC NEUTRAL VERTICAL C | ONE—1 IN CABLE | 250

3 PH, 795 AAC PRI AND #1/0 AAAC NEUTRAL VERTICAL B | ONE—1 IN CABLE | 140

DOUBLE CIRCUIT 6#795 AAC PRI, #1/0 AAAC NEUTRAL VERTICAL C | ONE—-1 IN CABLE { 190

THREE — 100 OR 167 KVA TRANSFORMERS - - — -

45 2 P452 030452 3 PH, 795 AAC PRI AND #1/0 AAAC NEUTRAL VERTICAL B | ONE—-1 IN CABLE | 250
- DOUBLE CIRCUIT 6#795 AAC PRI, #1/0 AAAC NEUTRAL VERTICAL C | ONE—1 IN CABLE | 250

DOUBLE CIRCUIT 6#795 AAC PRI, #1/0 AAAC NEUTRAL VERTICAL B | ONE—1 IN CABLE | 140

NOTES:

1. SPAN LENGTHS ABOVE ARE ABSOLUTE MAXIMUMS. THEY ARE EITHER LIMITED BY POLE CLASS OR
HARDWARE STRENGTH.

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

3. NO OVERHEAD SERVICES INCLUDED. THESE ITEMS COULD REDUCE SPAN LENGTH.
4. TRANSFORMER BANK SIZES ARE BASED ON TANGENT OR DEADEND GRADE C CONSTRUCTION.

=)
STANDARD POLE SIZING — WOOD Ra'Progress Energy
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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:

ROT

WEATHER CRACKS
BREAKS

SPLINTER WOOD
HOLES

moow>»

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 ATTACHMENTS, 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 9220132559)
IF THEY ARE TO REMAIN IN SERVICE.

POLE PAINTING
#= PAINTING OF DISTRIBUTION LINE POLES IS NOT PERMITTED.

~
DISTRIBUTION LINE POLE MAINTENANCE K 'Progress Energy
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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.

Noo o B

*

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 MiIX
WITH CLEAN SLAG.

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.

SET PALISTER/POLE, BACKFILL, AND COMPACT.

EXCESS SOIL SHOULD BE SPREAD AT SUBSTATION SITE.

SPREAD DIRTY SLAG EVENLY OVER AREA.

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

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

Sl OB

ALL PRIMARY HARDWARE SHOULD BE GROUNDED ON CONCRETE POLES.

SPRING WASHERS ARE NOT REQUIRED HARDWARE ON CONCRETE POLES.

FLAT WASHERS ARE USED IN PLACE OF CURVED WASHERS ON CONCRETE POLES.
USE 35KV POST INSULATORS ON CONCRETE POLES.

3
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2 L Progress Ene
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| A

CONCRETE AND STEEL POLES, AND EQUIPMENT HARDWARE GROUND

(ALL HARDWARE)

==

5/8" BOLT
i b
mg@ﬂm (s &
\—SQUAREJ
DOUBLE COIL a s

SPRING LOCK L WASHER gggﬁLcE L%%k
WASHER WASHER
COPPER GROUND LUG
(#6 SLD — #2 SLD COPPER)
PGN CN 11177102
EXPANDED GROUNDING DETAIL
NOT TO SCALE
: )
? BONDlNG/GROUNDlNG CONNECTION & Progress Energy
0 |o/1/0s |ceccom | e | or | TO CONCRETE AND STEEL POLES, AND EQUIPMENT DWG.
ReVISED | BY | ck’D |aPPr. PGN 02.02-07




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
OF POLE | DIST- FROM MINIMUM CIRCUMFERENCE AT 6' FROM BUTT
BUTT (INCHES)
IN FT.
(FT)
30 5.5 36.5 | 34.0 | 320 | 295 | 275 | 25.0 | 235
35 6.0 39.0 | 365 | 34.0 | 315 | 29.0 | 27.0 | 25.0
40 6.0 41.0 | 385 | 360 | 335 | 31.0
45 6.5 43.0 | 405 | 375 | 350 | 325
50 7.0 450 | 42.0 | 39.0 | 365 | 34.0
55 7.5 465 | 435 | 405 | 38.0
60 8.0 48.0 | 45.0 | 42.0 | 39.0
65 8.5 495 | 465 | 435 | 405
70 9.0 51.0 | 48.0 | 450 | 41.5
75 9.5 525 | 49.0 | 46.0
80 10.0 540 | 505 | 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 SETTING
DEPTH.

**¥WEIGHTS CCA DISTRIBUTION POLES 0.6 LB. BY ASSAY
CLASS H—1 1 2 3 4 5 6 7
BREAKING * * *
STR. (LBS.) XXXX 4500 3700 3000 2400 1900 1500 1200
L%ﬁ%g“ CCA CCA CCA CCA CCA CCA CCA CCA
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
LENGTH (FT) TYPE 0 TYPE | TYPE I TYPE Il TYPE IV
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
**K AVERAGE LOAD AT 2' FROM TOP THAT WILL BREAK POLE
3 -~
2 Joos [ om | onn | or | AVERAGE SIZE AND WEIGHT OF CCA TREATED  |K,'Progress Energy
1 ]8/12/04 | CECCONI | NUNNERY | SPRINGER
O |4/23/02 | YoUNTS | SiuPSON | CRANE AND CONCRETE POLES P G N DWG.
REVISED | BY | CK’D JAPPR. 02.02-08




SEE NOTE 4

_/—SEE NOTE 1
SEE NOTE 2

CODE DESCRIPTION
PGN PROGRESS ENERGY
PTC POLE TREATING COMPANY I.D.

F6—-86 PLANT LOCATION, MONTH AND YEAR OF TREATMENT

SPSK .6 | 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)

4

NOTES:

|
|
|
|
|
I
|
4

<
PGN SEE CHART
PTC
F6-86 /
SPSK .6
— 5-40
% )y/,/ /’/ﬁy A
R R
KKK IR
LT
<>

| SEE NOTE 3
/
T

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
(iZ";} 10 FEET FROM THE BUTT FOR POLES 50 FOOT AND BELOW AND 14 FEET FOR POLES
55 FOOT AND ABOVE.

3
2
1
0

2/25/09

GUINN GUINN

HOYT

REVISED

BY | CK'D

APPR.

STANDARD FRAMING AND BRANDING b2 'Progress Energy
FOR DISTRIBUTION CCA POLES FLAlo o5 0
02.02—




CLAY SAND OR MARSH SOLID ROCK
POLE LENGTH
12 CAROLINAS FLORIDA CAROLINAS FLORIDA CAROLINAS FLORIDA
20’ 4'-0" 5'—0" 5'-0" 5'-0" 3'-6" 3'-6"
25’ 4'-0" 5=0% 5'-0" o=0" 3'-6" 3'-6"
30’ 4'~6" 5'-6" 5'-6" 56" 3'-6" 3=6"
35’ 5'-0" 6'-0" 6'-0" 6-0" 3'-6" 36}
40’ 5-0" 6°'-0" 6'-0" 6'-0" 3'-6" 36"
45’ 5'-6" 6'—6" 6'—6" 6'—6" 4'-0" 4'-0Q”
50° 6'—-0" 7'-0" 7'-0" 8—0" 4'-0" 4'-0"
55" 6'-6" 7'—6" 7-6" = 4'-0" 4=D"
60’ 7'-0" 8'-0" 8'-0" 9'-0" 4'-0" 4’-0"
65’ 7'-6" 8'-6" 8'-6" 9'-6" 4'-6" 4'-6"
70" 80" 9'=0" 9'-0" 10'-0” 4'-6" 4'~6"
75' 8'-6" 9'-6" 9'-6" 10'-6" 4'-6" 4'--6"
OTHER SEE TRANSMISSIONS SPEC.
BACKFILL SOLID ROCK HOLES WITH 1:3:5 CEMENT MIX

MAKE "D” EQUAL TO SETTING DEPTH 3"
IN LEVEL GROUND ’'B” PLUS "A” ' {
KA el \77<\v<7<\<< T SLOW SHOVEL 1R 58
2/ \/// & HEAVY TAMP
j /\\//, ¥ ” E{é( CONCRETE
y lerch N N s TR, 1:35 DIG HOLE
A N A \/4 LARGE ENOUGH
¥ AT, ] ..%12" TO TAMP WHILE
} < NN SN NS BACKFILLING
RS PEN 4 i
7 VAR = i NN
AR (4] K TR
"B" // w KK L \//
Na N L N
Qo K Z A\,
2 % VNNV, BEARING PLATE
/ N == PEC CN 10308708
! A
O BEARING PLATE
SETTING FOR EXCEPTIONAL
SETTING DEPTH FOR SLOPES STABILITY BACKFILLING
COVER POLE HOLE
sy UNTIL POLE IS TO
BE SET
[~ SEE NOTE RESURFACE WITH 1 x 3
1 MIXTURE OF CEMENT
| — SIDEWALK / AND SAND
P\
S SS A
N >
LN &x//\\//\\///&
§ N TAMP EARTH
NOTE:
K A WOOD OR FIBER BARRIER MAY
BE USED BETWEEN THE EXISTING
SIDEWALK AND THE PORTION TO BE
SIDEWALK PATCHING RESURFACED IN ORDER TO FACILITATE
FUTURE POLE REPLACEMENTS. TEMPORARY POLE HOLE PROTECTION
3 -
2 POLE SETTING DEPTH IN LEVEL GROUND K 'Progress Energy
1 17/15/03 | younts | supson | woorser
O | 4/23/02 | vounts | sweson | cRANE AND |NSTALLATION METHODS P G N DWG.
REVISED | BY | ck’D |aPPR. 02.02—-14




METHOD OF INSTALLING PUSH POLE BRACE

£ D — = DIRECTION OF PULL

»—

5/8" BOLT, SQUARE WASHER s
FIT PUSH BRACE TO POLE. DO NOT CUT POLE.

USE PUSH POLE BRACE ON HEAVILY STRESSED POLE

H WHEN AN ANCHOR GUY CANNOT BE INSTALLED.
) F
/3 H Eﬁg 30 le
N
N S 10"
*v/\ //\\ DETAIL "A

2’ X 8" PIECE OF POLE *@W//\\\ 2" PLANK

SRR SEE DETAIL "A"

*TO BE INSTALLED IF REQUIRED BY SOIL CONDITIONS.

METHOD OF BRACING MEDIUM STRESSED POLE METHOD OF BRACING POLE IN SERVICE
DIRECTION — - DIRECTION
‘ OF PULL ‘ ‘ OF PULL ‘ ’
R ~ ’ / 4 s 7~
| /\\//\\//ﬂT NN w U 2 %3@\3 &8 | i///\\//\\
7 T, N N N N
2Rz Ak 2 IRZ
6 A Ik 2 IR
NMAOANY NANANN p $\°
I L WX Z ‘ . X ) P
5 E N p \{OOI.~ &
THIS METHOD OF BRACING MAY BE USED FOR REINFORCING ROCKS MAY BE USED FOR CRIBBING,
A MEDIUM STRESSED POLE WHERE AN ANCHOR GUY CANNOT INSTEAD OF LOGS, FOR POLES IN
BE INSTALLED. SERVICE.
T
: |
| |
R : =
—e, R
\\/\\ /x\\> /\\\/\\\K / /\ \
/\\/ /\\' ;\ X ~— BOG—SHOE
LN A
SIS AR
/\/ X /\\ | \
NUATTROAN P vau <8

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.

ngrogress Energy
POLE BRACING

3
2
1
0]

4/24/02 | YOUNTS [ SIMPSON CRANE

DWG.
Revisen | By | ck'o [apPr. PGN 02.02—-16




{POLES WITH SWITCHES

(DISCONNECTS, SOLID BLADE CUTOUTS,
FUSED CUTOUTS)

21-1/2"

68" MIN.

\

)

A

it

2-9/2"
b

CAUTION SIGN
IF APPLICABLE

FRONT VIEW

-

‘POLES WITHOUT SWITCHES

11-1/2"

NOTES:

1.

. ON OH SOLID SWITCH POLES, ADD THE ALPHA CHARACTER

m EQUIPMENT ID
TAG

3" STAPLE
____j/ SEE NOTE 6

CAUTION SIGN
IF APPLICABLE

£ s} \/d

SECTION A-A

IDENTIFY POLE WITH ONE 7 DIGIT EQUIPMENT ID NUMBER
ASSIGNED BY GIS.

REPRESENTING THE AREA TO THE BEGINNING OF THE 7
DIGIT EQUIPMENT ID NUMBER.

TRANSFORMER BANKS - ASSIGNED THE SAME 7 DIGIT

. ON POLES WITH SWITCHES, DRIVE A 3 INCH STAPLE INTO

NUMBER AS THE POLE IN THE GIS. NO ADDITIONAL
TAGGING IS REQUIRED.

MULTIPLE UNDERGROUND FEEDS ON POLE — USE THE
POSITION NUMBER ASSIGNED BY FRAMME TO IDENTIFY
EACH TERMINATION.

SWITCHABLE DEVICES — ASSIGN THE SAME EQUIPMENT
ID NUMBER AS THE POLE TO FUSES, SWITCHES,
RECLOSERS AND SECTIONALIZERS.

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

TYPE DESCRIPTION

USE TWO ROOFING TYPE NAILS

w
9on FLORIDA CN 015171

APPLY ADHESIVE

CONERETE FLORIDA CN 400140

ATTACH WITH ADHESIVE
FLORIDA CN 400149

*TAG MAY BE PAINTED TO MATCH POLE

FIBERGLASS

** INSTALL TAGS ON ROAD SIDE OF POLE

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

CECCONI

7/15/03 | vounTs

SIMPSON

3
2 |2/22/08 | ceccom
1
0

4/23/02 | YOUNTS

SIMPSON

CRANE

REVISED | BY

CK'D

APPR.

POLE NUMBERS AND LABELS

E?Progress Energy
FLA|0207-22




ald,

PROCEDURES:

. 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.

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, 02.04-46 AND

02.04—48) TO DETERMINE TENSION IN GUY WIRE BASED ON DIFFERENT LEAD TO HEIGHT RATIOS FOR
EACH CONDUCTOR.

NOTES:

i
2.

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

GUYS SHOULD BE BONDED TO THE SYSTEM NEUTRAL EXCEPT IN HIGHLY CORROSIVE AREAS. SEE
COASTAL SECTION 12.

CONCRETE POLE GUYING — SEE GUYING ATTACHMENT DWG. 02.04-06.

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

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.

10.

ALL GUYS ABOVE THE NEUTRAL POSITION MUST HAVE A GUY INSULATOR OF SUFFICIENT LENGTH TO
PREVENT THE TRANSFER OF VOLTAGE TO THE BOTTOM 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.

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

ALL GUYS SHALL BE BONDED TO THE SYSTEM NEUTRAL (EXCEPTION IS MADE IN COASTAL AREAS
TO PREVENT CORROSION, SEE COASTAL SECTION FOR MORE INFORMATION).

BONDING CONDUCTOR SHALL BE #4 SD AL (#6 SD BC ACCEPTABLE ON EXISTING GUYS).
TPX/QPX CONDUCTORS ARE NOT CONSIDERED BARE ENERGIZED CONDUCTORS.

OPEN WIRE SECONDARIES ARE CONSIDERED BARE ENERGIZED CONDUCTORS. GUYED OPEN WIRE
SECONDARY REQUIRES A GUY INSULATOR.

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

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

AN UNDERGROUND PRIMARY CABLE TERMINATOR IS CONSIDERED A BARE ENERGIZED CONDUCTOR TO
THE BOTTOM OF THE TERMINATOR.

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.

1/4/10

cwii | oo | evans GUYING — GENERAL CONSTRUCTION NOTES

@Progress Energy

3
2
1
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2/25/09

REVISED

cEcCoNt | GUINN HOYT DWG.
BY | CK'D |aPPR. FLA 02.04-02




R s TS

NEUTRAL TAIL

-GUY TAIL

o
— SEE NOTE 6

DETAIL ‘A’

BOLT HEAD

FACTORY FORMED
GUY GRIP

SEE CHART
(e,

I
WASHER & NUTf i

LAG SCREW —//
#4 SD AL GUY ATTACHMENT
SEE DETAIL ‘A’ CN 200306
s BOLT SIZE
H

3/4" | 578"

P 7/16" | 5/16"

Guy | Guy
1 WASHER SIZE
" 2=1/4"

CURVED |~ FLAT

g
(SEE NOTE 5)
SEE NOTE 3
SEE NOTE 1
[~ e
¥ S — v VI N
IR et 5 S O X R XX RIR GXNROAK %
S
NOTES:

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

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

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

. 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.

. FOR WALKWAYS SUBJECT TO PEDESTRIAN TRAFFIC ONLY, "X" MUST BE A MINIMUM OF 9.5'. FOR RESIDENTIAL DRIVEWAYS,
"X" 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.

. 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 O1 FOR ADDITIONAL GROUNDING DETAILS.
3
2 ﬂPro ress Ener
1D T T GUYING — CONSTRUCTION N Prog 9y
QO | 7/31/09 | roseson | cunn | eLkins DWG.
REVISED | BY | cKk'D [APPR. FLA 02.04—-04




STUB

POLE GUY ATTACHMENT

SPAN GUY
#6 SD BC
BOND

NOTES:

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

2. ADDITIONAL SPAN GUYS ARE 12" APART

SPAN OR DOWN GUY ATTACHMENT—
CONCRETE POLE

N

DOWN GUY WASHER
\_ MACHINE BOLT
GUY TAIL OR SYJ¢L—HE —~_ / \S/f\ZREIEs BY WIRE
#6 SD BC A
P
=2 SQUARE
= NUT

3. SEE SECTION 01 FOR ADDITIONAL GROUNDING
DETAILS.
PRIMARY FACTORY FORMED GUY GRIP
GUY INSULATOR
F/\ / GUY meW \ =" _— BOLTHEAD
d o
E@j R ( y o
J = -
BOND MULTIPLE GUYS f
GUYS TOGETHER WITH A\
#6 SD BC , \
> GUY TAIL OR
= #6 SD BC
NEUTRAL
IF A GUY SPAN IS RAN TO
THE PRIMARY POLE NEUTRAL
POSITION, IT SHOULD BE
BONDED TO SYSTEM NEUTRAL.
SPAN GUY
___——GUY GRIP DEADEND — CUT GUY STRAND AS
eSS CLOSE AS POSSIBLE TO 'V" OF GRIP
/TRIPLE—EYE SCREW ANCHOR
3 |r2/20/07| cecconi | GuUNN HOYT
2 |10/6/06 | cuinn GUINN HOYT Pro ress Enel’
i D (s [ e GUYING ATTACHMENTS 4 Prog o
QO |4/25/02 | Younts | siMPsoN | CRaNE DWG.
REVISED | BY |CK'D |APPR. PGN 02.04—-06




5/16 HIGH STRENGTH GUY WIRE

7/16 UTILITIES GRADE GUY WIRE

COMPATIBLE UNIT CATALOG NUMBER COMPATIBLE UNIT CATALOG NUMBER
GUY STRAND CN G5 210504 (500 FT. COILS) G7 210206 (REELS)
GUY GRIP 152160 2162
GUY GRIP COLOR CODE BLACK GREEN
78" INSULATOR FL7 115737 FL7 115737
120" INSULATOR FL1 115761 FL1 115761
GUY SPLICE 120315 10053502
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 7/16 IS LIMITED

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

3
2
1
0]

2/25/08 | GUNN | GUINN HOYT

REVISED | BY | CK'D |APPR.

GUY STRAND, GUY GRIPS AND GUY SPLICES

@:’Progress Energy

FLA

DWG.

02.04-10




¢ |*FL|I*W [ A | LL
A 1 7

3H [ 22
B 7 7
C 7 7

2H | 18
N Q 5

*OPTIONAL TO

WORK LOCATION

SAMPLE FORMAT

NOTES:

PHASE OF CONDUCTOR
FIBERGLASS LINKS (0=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=DO
3H=TRIPLE HELIX ANCHOR, 8P=8" PISA,

—— ANCHOR LEAD LENGTH IN FEET

A — s,

EQUALS  Bp ——aatititiiio]

Co — 2=

UBLE HELIX ANCHOR,
1P=10" PISA

120" LINK

78" LINK

78" LINK

__—7/18" GUYS

_—5/16" GUY

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

2. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.
5 |2/27/08 | ceccomi | cuinn HOYT
il il ool e Ml FORMAT FOR GUY ASSEMBLY "Pro ress Ener
3 |t1/30/06| cecconi | GUINN HOYT g g
O |4/25/02 | younts | smupson | CRANE ORDER lNFORMATION DWG.
REVISED | BY [ck’D [APPR. FLA 02.04—12




GUY, SPAN — WITHOUT FIBERGLASS LINK

Y
NEUTRAL <=
;—
BILL OF MATERIALS
Ccu Qry
COMPATIBLE Qry CATALOG
MACRO UNIT ITEM UNIT REQD NUMBER PER DESCRIPTION
NO. CcuU
1 - — - 1 BOLT WITH NUT (VARIES WITH GUY WIRE SIZE)
2 — — - 1 WASHER (VARIES WITH GUY WIRE SIZE)
3 — — 152180 1 HOOK, GUY
4 — = = 1 GRIP, GUY (VARIES WITH GUY WIRE SIZE)
G50, {GUY" WIRE' SIZE) 5 - — — 50 WIRE, GUY (VARIES WITH SIZE)
6 = — 153109 1 CONNECTOR, 2 STR. TO 2 STR. MAX
7 — — 200306 3 WIRE, #4 SD AL, BARE (FEET)
8 — — 153111 1 CONNECTOR, 2/0 STR. TO 2 STR. MAX
GUY, SPAN — WITH FIBERGLASS LINK
! !
1
NEUTRAL
N
BILL OF MATERIALS
CuU Qry
COMPATIBLE Qry CATALOG
MACRO UNIT IL%M UNIT REQ'D NUMBER PCELPJ? DESCRIPTION
i = — — 1 BOLT WITH NUT (VARIES WITH GUY WIRE SIZE)
2 — — - 1 WASHER (VARIES WITH GUY WIRE SIZE)
GS (SIZE OF LINK) 3 — - 152180 1 HOOK EYE PLATE, GUY
(GUY WIRE SIZE) 4 = - — 1 LINK, FIBERGLASS (VARIES WITH SIZE)
5 - — — 1 GRIP, GUY (VARIES WITH GUY WIRE SIZE)
6 — — — 50 WIRE, GUY (VARIES WITH SIZE)
3 |2/25/10 | cunn GUNN | ENs
2 |3/18/04 | nunnery | nunnery | wooLsey & ;P E
rogress cnergy
1 f2/24/03 | younts | smpson | wooLsey SPAN GUYS
QO | 4/24/02 | vounts | smpson | crane DWG.
ReVISED | BY | ck'D [aPPrR. FLA 02.04—-14




GUY, DOWN — WITHOUT FIBERGLASS LINK
CODE G D @ (GUY WIRE SIZE)

NEUTRAL
&
(& N \
BILL OF MATERIALS
CcuU QrY
COMPATIBLE QTY CATALOG
MACRO UNIT |LE)M UNIT REQ'D NUMBER PCELT DESCRIPTION
1 = i = 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

NOTES:
1. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.

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

NEUTRAL

#4 SD AL v_®
CN 200306

BILL OF MATERIALS
cu QTY
COMPATIBLE QTY CATALOG
MACRO UNIT IL%M UNIT REQ'D NUMBER F;:ELIJ? DESCRIPTION
1 = 1 = 1 BOLT W/NUT (VARIES W/GUY WIRE SIZE)
2 = 1 - 1 WASHER (VARIES WITH GUY WIRE SIZE)
3 — 2 152180 1 HOOK EYE PLATE, GUY
_ 4 - 1 = 1 LINK, FBG, (SIZE VARIES W/CODE NO.)
s) — 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
NOTES:
1. SEE SECTION Q1 FOR ADDITIONAL GROUNDING DETAILS.
5 |2/25/10 | cunN GUINN ELKINS
4 12721707 ceccont | cumn | Hovr L}Pro ress Ene
3 |6/30/06 | cuinn GUINN HOYT DOWN GUYS g rgv
O |4/23/02 | YounTs | SimPSON | CRANE DWG.
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— GUY PLATE

——— GUY STRAIN INSULATOR

. S THIMBLE—EYE
g N

FACTORY-FORMED GRIP

#6 SD BC—
(SEE NOTE 7)

%8:/

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

MAINTAIN 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 SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.

1/22/10

GUINN GUINN ELKINS

3/4/09

GUINN GUINN HOYT ’.
ciom | s | on GUY STRAIN INSULATORS Ka'Progress Energy
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1000 LBS.

3. CONSTRUCTION ON HILLSIDES OR ROCKFACE IS ONLY EXCEPTION.

PULL ON
POLE
LEAD TO HEIGHT RATIO
30
\
\
\
5 ) 15" 20° 25 30
(1103 (1T102) (270 3) (170 1)
* RESULTANTS BASED ON 1000 LB LOAD
MULTIPLE GUYS MULTIPLE GUYS AND GUY STUBS
SPAN GUYS
F\/
7] —
R
AT. HEIGHT
GROUND LINE DITCH :
NN NPV G 7 NN
IR
—| LEAD LENGTH |-
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

f GUY TENSIONS WITH POINT LOAD, MULTIPLE GUYS cprogress Energy
O |4r23/02 | voums | swrson | crane AND GUY STUBS -
REVI/SE/D BY | CK'D |APPR. PG NI 02.8“4{(-;—20




«‘ HALF OF SPLICE L :GUYSTRAND
% 2 W %

TAPE MARKER

|
[
! |
L CENTER STOP

GUYSTRAND SPUCE

TYPICAL GUYSTRAND
SPLICE APPLICATION

GUYSTRAND CAROLINAS | P»=FLORIDA
5/16", 7 STR. HIGH STRENGTH 10053106 120315
7/16", 7 STR. UTILMES GRADE 10053502 NONE

*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 APPLICATIONS WHERE THE ENTIRE GUY MAY
OTHERWISE HAVE TO BE REPLACED.

2. STRAIGHTEN STRAND AND TAPE TO INSURE STRAND STAYING IN LAY WHEN CUTTING. 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 T 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
2
1
(o]

77| oo [swreo [ GUYSTRAND SPLICE INSTALLATION

E:' Progress Energy

4723702 | vounts | siwpson | crane DWG.
REVISED | BY | CK'D |APPR. PGN 02.04-22




GROUND LEVEL

15" ABOVE
GROUND LEVEL

Ny ' s

MAST ARM LENGTH TO BE
SPECIFIED BY ENGINEER

ENVONYENVONYO NI ENVONYINYONYINYY

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

» FLORIDA BILL OF MATERIALS
cu Qry
COMPATIBLE QTY CATALOG

MACRO UNIT |:34 s REE'D KLMBES F;:EJ? DESCRIPTION
013308 1| WASHER, 2—1/4" SQUARE
014114 3 | SCREW, LAG 1/2” X 4"
152106 1| BOLT, 5/8" X 10" GALVANIZED WITH NUT
152160 2 | GRIP, GUY, 5/16" OIA.
152171 1| GUARD, GUY, 8, 1-1/2", POLYETHLENE

_ i s i 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 SIR.
200306 3| TIEWIRE, #4 SLD SD AL
210504 40 | WIRE, GUY 5/16" (FEET)
380208 5 | CONDUN, STEEL, W/C 2~
> NOTES:

1. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.

12/21/07

CECCONI GUINN HOYT

11/27/06

suruson ] Gusn HOYT

NURNERY | RUNNERY | WOOLSEY

5
4
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GROUND LEVEL x

15" ABOVE
GROUND LEVEL

MAST ARM LENGTH TO BE
N\ SPECIFIED BY ENGINEER

&

NOTE: USE ONLY WHEN PEDESTRIAN TRAFFIC IS

EXPECTED BETWEEN POLE AND ANCHOR

> FLORIDA BILL OF MATERIALS

MACRO UNIT |$EL:4 GOMEATIBLE il CATALOG gg DESCRIPTION
NO. UNIT REQ'D NUMBER o
1 - 1 152106 1 BOLT, 5/8” X 10" GALVANIZED WITH N
2 - 1 013308 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"

GM_5 7 - 1 050411 1 CLAMP, MAST ARM GUY
8 - 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"
1 - 1 153109 1 CONNECTOR, 2 STR. TO 2 STR. MAX
12 - 1 190404 k] WIRE, #6 SD CU, BARE (FEET)
13 - 1 153111 1 CONNECTOR, 2/0 STR. TO 2 STR. MAX
»= NOTES:

1. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.

12/21/07

CECCONI

GUINN

HOYT

11/27/06
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GUINN

HOYT

NUNNERY

NUNNERY

WOOLSEY

5
4
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HOW TO DETERMINE LINE ANGLE

EXAMPLE:
PROBLEM DATA:

GRADE 'C' CONSTRUCTION
THREE—PHASE VERTICAL CONSTRUCTION
795 AAC PRIMARY

1/0 AAAC NEUTRAL

LINE . 59’

SPAN: 200 FT.

LINE ANGLE: 30 DEGREES

SOIL CLASS: 6

GUY LEAD TO HEIGHT RATIO: 2 TO 3 DISTANCE IN FEET IS APPROX. ——
EQUAL TO NUMBER OF DEGREES

LEAD TO HEIGHT IS GIVEN IN THIS EXAMPLE IN LINE ANGLE (LA). IF YOU ARE

DWG. 02.04—30B SHOWS LEAD TO HEIGHT TABLE. 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 RATING © 90%
ON ABOVE, DETERMINE THE TENSION IN THE GUY WIRE. KEY OF ULTIMATE
TENSION 795 AAC: 6055 LBS 5/16 7,200
TENSION 1/0 AAAC NEUTRAL: 2096 LBS 7/16 15,000%
" *LIMITED TO 15,000

IF EACH CONDUCTOR | , g )

S GUYED, A 5/16” GUY WIRE CAN BE USED TN o B OF
IF THE TOP TWO PHASES ARE GOING TO ONE ANCHOR, THEN THE PULL 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" PISA (MINIMUM).

795 aac [ ]

795 AAC
795 AAC 12,110 LBS TOTAL OF BOTH GUYS

1/0 AAAC
7103 LBS TOTAL OF BOTH GUYS

A2 Al

3
2 )

€
1 EXAMPLE GUYING PROBLEM KaProgress Energy
O | 2725709 | ceccom | cumm HOYT DWG.
REVISED | BY | CK'D JAPPR. FLA 02.04—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 /

OUR GUY TABLES, A POLEFOREMAN EVALUATION IS NEEDED.

40 = .30 THIS EXCEEDS THE 1/2 RATIO IN

52 | 056 | 0.60
4.| 058 | 0,63
061 | 0.65
g | 064 | 068"
1067 [ 071
1070 [ 075
) | 074 | 079
£ |- 078 | 0.83
il .0.82 |- 0.88.
= | 088 | 094
i | 093 | 1.00
| 050 | 05 1.00 | 1.07
). 0,54 - 1.08 | 1.15
24.00 | 0.33 ' 050 | 0.58. 117 | 1.25
22.00 | 0.36 | 045 | 0.64 - 1.27 | 1.36
20.00 | 0.40 | 0.50. .| 0:60 | 0.70 || , ] 1.40 | 1.50
18.00 | 044 | 056.| 067 | 0.78 | 0.89 | 1.00 | 111 [ 1.22 | 1.33 | 1.44 | 1.56 | 1.67
16.00 | .0.50 | 0.63 | 0. 088 | 1.00 | 1.13 | 1.25 | 1.38 | 150 | 163 | 1.75 | 1.88
8.00 | 10.00 | 12.00 | 14.00 | 16.00 | 18.00 | 20.00 [ 22.00 | 24.00 | 26.00 | 28.00 | 30.00
LEAD (FT)
[ RATIO LESS THAN 0.33 REQUIRES POLEFOREMAN EVALUATION
[ ] Uuse 1/3 (0.33 — 0.49)
USE 1/2 (0.50 — 0.66)
[ ] UsE 2/3 (.0.67 — 0.99)
[ ] USE 1/1 RATION GREATER THAN 1.0
7y
¥ Progress Energy

EXAMPLE GUYING PROBLEM
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TABLE A
TENSION IN GUY WIRE FOR ONE CONDUCTOR
(MULTIPLY BY NUMBER OF CONDUCTORS FOR TOTAL GUY TENSION)

LINE 4 BC 2 BC 1/0 ACSR LEAD
ANGLE | 6 BC | 2 ACSR 1/0 STR CU(2/0 SR CU| 336 AAC |4/0 STR CU| 795 AAC| ToO
DEGREES |4 ACSR| 2AAAC |1/0 AAAC HEIGHT
e | 40 40 45 45 45 45 50 45
P?(L)%CVE':‘D 96 96 121 121 121 121 149 142
FORGE/FT> | 0-1928 | 0237 | 02985 | 03105 | 04423 | 05408 | 05948 | 0.7695
SPAN GUY
10 417 436 602 6528 747 879 1048 1477
20 506 618 885 933 1124 1352 1623 2426
30 772 797 1163 1233 | 1494 1816 2187 3359 SPAN
40 944 971 1433 1524 1854 2268 | 2737 | 4268
50 1109 | 1139 | 1694 1806 2201 | 2705 3267 | 5146 GUY
60 1268 1300 1944 2076 | 2534 3122 3775 5987
DE 1041 1059 1642 1770 2188 2747 3335 5506
LEAD TO HEIGHT = 1 TO 1
10 590 616 851 889 1057 1243 1483 | 208B
20 B43 874 1251 1320 1589 1912 2295 3431
30 1092 1127 1644 1743 2112 2569 3093 4750
40 1335 1373 2027 2156 2622 3208 3870 6035 1
50 1569 | 1611 2396 2554 3113 3825 4621
60 1793 | 1838 2750 2935 3583 4415 5339 1
DE 1472 1498 2323 2503 3094 3884 4717
LEAD TO HEIGHT = 2 TO 3 (PREFERRED)
10 752 786 1085 1133 1347 1585 1890 | 2662
20 1075 1114 1595 1683 2026 2437 2926 4373
30 1392 | 1437 2006 | 2222 2693 3274 3943 | 6055
40 1701 | 1751 2584 2748 3342 4089 4934 3
50 2000 | 2053 3055 3256 | 3968 4876 5890
60 2285 2343 3505 3742 4567 5629 6806
DE 1876 | 1910 2961 3191 3044 4952 | 6013 2
LEAD TO HEIGHT = 1 TO 2
10 935 974 1346 1405 1671 1965 2344 | 3302
20 1333 | 1382 1979 2087 2513 3023 | 2629 | 5425
30 1727 | 1782 2600 2757 3340 4061 4891
30 2110 | 2171 3205 3409 2145 5072 6119 2
50 2480 | 2547 3789 4039 4922 6048
60 2834 | 2906 4348 4641 5665 6982 +13388 | F——
DE 2327 | 2369 3672 3958 4892 6142
LEAD TO HEIGHT = 1 TO 3
0 1319 | 1378 1004 1087 2363 2779 3315
20 1886 | 1954 2798 2951 3554 4275
30 2442 | 2520 3677 3898 5743
40 2984 | 3071 4532 4821 7173 3
50 3508 3602 5358 5711 **%16274
60 4008 4110 6149 6564 *+%18934
DE 3201 | 3350 5193 5597 w+17410 1
** AVOID ON DOUBLE CIRCUIT DESIGN, MAY REQUIRE INCREASE IN POLE CLASS

¥ SPECIAL DESIGN: REQUIRES A POLEFOREMAN EVALUATION

NOTES:

1.

VALUE SHOWN IN THE TABLE ABOVE FOR THE 1/0 AAAC.

FOR A 1/0 AAAC REDUCED TENSION NEUTRAL, USE 1/2 THE TENSION

RATING @ 90%
KEY | OF ULTIMATE
5/16 7200
15,000%

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

2/24/09
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8

SPAN LIMIT| 400 400 400 400 400 250 400 250
Alr-llgEE g gg 22A(B:(S:R 1/0 AGSR 1/0 STR CU|2/0 STR CU| 336 AAC |4/0 STR CU| 795 AAC L%D
DEGREES |4 ACSR| 2asmac |1/0 AMAC HEIGHT
e | 40 40 45 45 45 45 50 45
POLE SPND | 96 96 121 121 121 121 149 142
FORCE/FT> | 0-1928 | 0237 | 02085 | 03105 | 0.4423 | 05408 | 05948 | 07695
SPAN GUY
10 499 544 735 745 805 1086 1242 1775
20 692 752 1045 1057 1283 1576 1800 | 2752
30 881 954 1349 1363 1653 2055 2347 3709 SPAN
40 1064 1151 1644 1660 | 2012 2521 2878 4640
50 1241 | 1341 1920 | 1946 2357 2068 | 3389 | 5538 | OUY
60 1410 1521 2200 | 2219 | 2686 3395 3876 6395
DE 1124 1209 1807 | 1819 [ 2207 2856 | 3256 5680
LEAD TO HEIGHT = 1 TO 1
10 705 | 770 1039 1054 1279 1536 1756 2511
20 978 1063 1478 | 14986 1814 2229 2546 3892
30 1246 1350 1908 1928 2337 _ 2007 3319
40 1505 1628 2325 2348 2845 3565 4070
50 1755 1896 2727 2753 3334 4198 4793
60 1993 2151 3111 3138 3799 4801 5482
DE 1590 1710 2556 2573 3121 4038 4605
LEAD TO HEIGHT = 2 TO 3 (PREFERRED)
10 899 981 1325 1343 1631 1958 2239
20 1247 1355 1884 1906 2313 2841 3246
30 1588 1721 2432 2458 2980 3705 4231
40 1919 2075 2064 2993 3627 4544 5188
50 2237 2417 3477 3508 4250 5351 6110
60 2541 2742 3066 4001 4843 6120 6988
DE 2027 2179 3258 3280 3078 5148 5870
LEAD TO HEIGHT = 1 TO 2
10 1115 1217 1643 1666 2023 2429 2777 3970
20 1547 1681 2337 2365 2868 3524 '
30 1969 2134 3016 3048 3696 4596
40 2380 | 2574 3677 3713 4499 5636 2
50 2775 2998 4312 4352 5271 6637
60 3152 3401 4919 4962 6007
DE 2514 2703 4041 4068
LEAD TO HEIGHT = 1 TO 3
10 1578 1722 2324 2357
20 2188 2377 3305 3344
30 2785 3018 4266 4311
40 3366 3641 5199 5251
50 3924 4239 6099 6155 **$17513
60 4457 4810 | 6957 7018 *120224
DE 3555 | 3823 5715 5753 ++%17963
** AVOID ON DOUBLE CIRCUIT DESIGN, MAY REQUIRE INCREASE IN POLE CLASS
*¥¥SPECIAL DESIGN: REQUIRES A POLEFOREMAN EVALUATION . RATING © 90%
OF ULTIMATE
NOTES: 5/16 7200
FOR A 1/0 AAAC REDUCED TENSION NEUTRAL, USE 1/2 THE TENSION 15,000*
VALUE SHOWN I[N THE TABLE ABOVE FOR THE 1/0 AAAC,

TABLE B
TENSION IN GUY WIRE FOR ONE CONDUCTOR
(MULTIPLY BY NUMBER OF CONDUCTORS FOR TOTAL GUY TENSION)

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

Ol=IN|w

2/24/09
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REVISED
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NOTES:
1.

TABLE C

TENSION IN GUY WIRE FOR ONE CONDUCTOR
(MULTIPLY BY NUMBER OF CONDUCTORS FOR TOTAL GUY TENSION)

SPAN LIMIT| 500 500 600 600 500 500 500
LINE 4 BC 2 ACSR [1/0 ACSR LEAD
DlE\gSIEEES 4 icen| 2 BC | 5 s 4 70 ‘AraC 1/0 STR CU|2/0 STR CU(4/0 SR CU HET(?HT
e | 40 40 40 45 45 45 50
P%ERC“E“:‘D 96 96 96 121 121 121 149
FORV(V;‘E})FD 0.1928 | 0.1935 0.237 0.2985 0.3105 | 0.4423 | 0.5948
SPAN GUY
10 541 552 612 818 BO3 983 1340
20 741 765 846 1159 1117 1362 1893
30 938 a73 1074 1493 1425 1732 2433 SPAN
40 1128 | 1174 1205 1817 1724 2090 2056
50 1312 | 1368 1507 2128 2011 2434 | 3459 GuY
60 1486 | 1553 1710 2425 2285 2761 3938
DE 1172 1239 1362 1988 1838 2214 3227
LEAD TO HEIGHT = 1 TO 1
10 765 781 BE6 1157 1135 1390 1896
20 1049 1081 1196 1639 1580 1926 2677
30 1326 1375 1518 2111 2016 2449 3440
40 1596 1661 1831 2569 2438 2955 4181 1
50 1855 | 1935 2132 3010 2845 3442 4892
60 2102 2196 2418 3430 3231 3905 5569 1
DE 1657 1752 1926 2811 2598 3131 4564
LEAD TO HEIGHT = 2 TO 3 (PREFERRED)
10 975 996 1104 1475 1447 1772 2417
20 1337 1379 1524 2090 2015 2455 3412
30 1691 1753 1936 2691 2570 3122 4386
40 2034 | 2117 2334 3275 3108 3767 5329 3
50 2364 | 2467 2718 3837 3626 4388 6236
60 2678 | 2800 3082 4373 4119 4977 7099
DE 2112 | 2233 | 2455 3583 3314 3992 | 5818 2
LEAD TO HEIGHT = 1 TO 2
10 1208 | 1235 1369 1830 1795 2198 2997
20 1658 | 1710 1891 2592 2469 3045 4233
30 2097 2175 2401 3338 3187 3872 44
40 2523 | 2626 2895 4062 | 3855 4673
50 2033 | 3059 3371 4759 4498 5442
60 3323 | 3473 3823 5423 5100 6174
DE 2620 | 2770 3045 4445 4110 4951
LEAD TO HEIGHT = 1 TO 3
10 1710 | 1747 1936 2587 2538 3100 4239
20 2345 | 2418 2674 3665 3534 4306
30 2966 3075 3395 4720 4508 5476
40 3568 | 3713 | 4095 5452 ‘ 3
50 4147 | 4327 4767 6361
60 4699 | 4911 5407
DE 3705 | 3917 4306 1

VALUE SHOWN IN THE TABLE ABOVE FOR THE 1/0 AAAC.

FOR A 1/0 AAAC REDUCED TENSION NEUTRAL, USE 1/2 THE TENSION

RATING ® 90%

KEY OF ULTIMATE

5/16 7200
15,000%

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

(o} BN LS) Ko
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TABLE A

TENSION IN GUY WIRE FOR ONE CONDUCTOR
(MULTIPLY BY NUMBER OF CONDUCTORS FOR TOTAL GUY TENSION)

LINE 4 BC 2 BC 1/0 ACSR LEAD
ANGLE | 6 BC | 2 ACSR 1/0 STR CU|[2/0 STR CU| 336 AAC [4/0 STR CU| 795 AAC TO
DEGREES |4 ACSR| 2asac |1/0 AAAC HEIGHT

o | 40 40 40 45 45 45 50 50
POLEAIND | a8 96 96 121 121 121 149 149
FOR"gE}’Fb 0.1928 | 0.237 0.2985 | 0.3105 | 04423 | 05408 | 0.5948 | 0.7695
SPAN GUY
10 609 636 881 920 1085 1290 1540 2178
20 878 909 1305 1378 1660 2000 2402 3603
30 1142 | 1178 1722 1827 2215 2696 3248 5002 SPAN
40 1309 1439 2128 2265 2755 3375 4073 6366
50 1648 | 1691 | 2520 | 2687 | 3277 | 4030 | 4869 GUY
60 1885 1932 2895 3092 3776 4657 5632
DE 1561 1589 2463 2655 3282 4120 5003
LEAD TO HEIGHT = 1 TO 1
10 861 899 1245 1301 1549 1825 2177 3081
20 1242 1286 1846 11948 2348 2828 3396 5095
30 1615 1666 2435 2583 3133 3813
40 1979 2035 3009 3202 3897 4773 A 1
50 2330 | 2392 3564 | 3800 4634 5690
60 2666 2733 4085 4373 5340 6586 1
DE 2207 2247 3484 3755 4641 5827
LEAD TO HEIGHT = 2 TO 3 (PREFERRED)
10 1008 | 1146 | 1588 | 1659 1974 2326 2776 3927
20 1583 1639 2353 24B3 2993 3605 4330 6495
30 2059 | 2123 3104 3293 3993 4861 5856
40 2522 | 2594 3836 4082 4967 6084 3
50 2970 3049 4543 4845 5908 **13853
60 3399 3484 5220 5574 6807 **+16130
DE 2814 2885 4441 4786 5916 *414888 z
LEAD TO HEIGHT = 1 TO 2
10 1362 1422 1969 2057 2448
20 1963 2034 2918 3080 3712
30 2554 | 2634 3850 4085 4953
40 3120 | 3218 4758 5064 5161 2
50 3684 3782 5635 6008 #5517183
60 4216 4321 6474 6914 **% 20006
DE 3490 3553 5508 5936 **318466 !
LEAD TO HEIGHT = 1 TO 3
10 1926 2011 2785 2900 3463 4080 4860 | 6889
20 2776 2876 4127 4356 5250 6324
30 3611 3725 5445 5777 7005 ***15818
40 4425 | 4551 6729 7161 +220132 3
50 5210 5348 *¥% 15398 [*** 24301
60 5962 6111 **14726 %% 17809 [***28293
DE 4936 5025 *¥13029 [***15820 |***26115 1
** AVOID ON DOUBLE CIRCUIT DESIGN, MAY REQUIRE INCREASE IN POLE CLASS
***SPECIAL DESIGN: REQUIRES A POLEFOREMAN EVALUATION
RATING @ 90%
KeY OF ULTIMATE
NOTES: 5/16 7200
1. FOR A 1/0 AAAC REDUCED TENSION NEUTRAL, USE 1/2 THE TENSION 15,000%
VALUE SHOWN IN THE TABLE ABOVE FOR THE 1/0 AAAC. o

*LIMITED TO 15K INTENTIONALLY

90% OF

ULTIMATE IS 16200

2/24/09

CECCONI GUINN

HOYT

BY | CK'D

APPR,

SHORT SPAN GUYING TABLES

— SPANS 200" OR LESS -

GRADE B
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TABLE B
TENSION IN GUY WIRE FOR ONE CONDUCTOR
(MULTIPLY BY NUMBER OF CONDUCTORS FOR TOTAL GUY TENSION)

SPAN LIMIT| 400 400 400 400 400 250 400 250 {Eap
AldzEE ggg 22A<B:gR 1/OACSR1osmcuzosmcu 336 AAC |4/0 SR 0u| 795 MC| HEG
DEGREES |4 ACSR| 2asac |1/0 AMAC / / / ARG REIGHT
g | 40 40 45 45 45 45 50 45
POLE MIND. | g6 96 121 121 121 121 149 142
FOR‘Z‘E’}’W> 0.1928 | 0237 | 02985 | 03105 | 04423 | 05408 | 05948 | 0.7695
SPAN GUY
10 727 793 1073 1088 1320 1588 | 1815 | 2607
20 1016 | 1104 1538 1556 1888 2323 2653 | 4073
30 1300 | 1408 1994 2015 | 2443 3042 | 3474 | 5510 | ooy
40 1576 | 1704 2437 246 2982 3741 [
50 1841 | 1988 2865 289 3501 4413
60 2094 2259 3272 330 3996 5054
DE 1686 | 1813 2711 2729 3310 4283
LEAD TO HEIGHT = 1 TO 1
0 1028 | 1122 1517 1538 1867 2246 | 2567 [ 36l
20 1437 | 1561 2175 2201 2670 3285 3752 | 5760
30 1838 | 1992 2820 2850 3455 4302 4913
40 2228 | 2410 3447 3481 4218 | 5290 | 6040 A 1
50 2603 | 2812 4051 4088 4951 6241 7125
60 2962 | 3195 4627 4668 5651 7148 *%13495 1
DE 2385 | 2564 3834 3860 4681 6058 | 6
LEAD TO HEIGHT = 2 TO 3 (PREFERRED)
10 1310 | 1430 1933 1961 2380 2863 3272 | 4701
20 1832 | 1990 2773 2805 3403 4187 4783
30 2344 | 2539 3595 3633 4404 5484 6263
40 2840 | 3072 4394 4437 5376 6744 3
50 3319 | 3585 | 5164 5211 6312 *%14882
60 3775 4073 5899 5950 417203
DE 3040 | 3269 4887 4920 | 5967 w5361 | 2
LEAD TO HEIGHT = 1 TO 2
10 1625 | 1773 2398 2432 2052 3551 4050 | 5830
20 2273 | 2469 3439 3480 4221 5194 5033
30 2007 | 3149 4459 4506 5463
40 3525 | 3810 5450 5503 65669 ++415445 2
50 4116 | 4446 6405 6464 *#+18459
60 4683 | 5052 *++#21338
DE 3771 4055 | 6062 6102 *#419053 1
LEAD TO HEIGHT = 1 TO 3
10 2299 | 2508 3392 3439 4175 5022 5740
20 3214 3491 4864 4921 5969
30 4111 4454 6306 6373 *217423
40 4982 | 5389 ++13506 |***21842 3
50 5822 | 6288 +%13956 |***15933 |***26105
60 6622 | 7145 *++15083 |***18248 |***30177
DE 5333 5734 **13545 **#15445 [**+26945 1
** AVOID ON DOUBLE CIRCUIT DESIGN, MAY REQUIRE INCREASE IN POLE CLASS
***SPECIAL DESIGN: REQUIRES A POLEFOREMAN EVALUATION
RATING @ 90%
e KEY | oF uLTiMATE
1. FOR A 1/0 AAAC REDUCED TENSION NEUTRAL, USE 1/2 THE TENSION 5/16 7200
VALUE SHOWN IN THE TABLE ABOVE FOR THE 1/0 AAAC. 15,000*

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

MEDIUM SPAN GUYING TABLES

— SPANS 400’ OR LESS -

2/24/09

CECCONI CUINN HOYT

&? Progress Energy

GRADE B

BY | CK’D |APPR.
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NOTES:

1. FOR A 1/0 AAAC REDUCED TENSION NEUTRAL, USE 1/2 THE TENSION

TABLE C

TENSION IN GUY WIRE FOR ONE CONDUCTOR
(MULTIPLY BY NUMBER OF CONDUCTORS FOR TOTAL GUY TENSION)

SPAN UMIT| 500 500 600 600 500 500 500
LINE 4 BC 2 ACSR |1/0 ACSR LEAD
oé’é%ﬁs 4 acsr| #2 BC | 5 amac |1 "0 ARAC 1/0 STR CU|2/0 STR CU|4/0 STR CU ' ng
v | 40 40 40 45 45 45 50
FOLERND ] op 96 96 121 121 121 149
FORGE/FT> | 01928 | 01935 | 0237 | 02985 | 03105 | 04423 | 05948
SPAN GUY
10 787 805 892 1194 1170 1432 1956
20 1089 1123 1242 1706 1642 2001 2785
30 1383 | 1435 1584 2206 2105 2556 3505 SPAN
40 1669 1738 1917 2693 2553 3094 | 4381
50 1945 | 2030 2236 3161 2985 | 3611 5137 Gu¥
60 2207 | 2307 2540 3607 3386 4103 5856
DE 1757 858 2043 2982 2757 3321 4841
LEAD TO HEIGHT = 1 TO
10 1113 1138 1262 1689 1654 2026 2766
20 1539 | 1589 | 1757 2412 2323 282 3938
30 18586 2030 2241 3120 2976 3815 | 5085
40 2361 | 2458 2710 3808 3611 4376 | 6196 A 1
50 2750 | 2870 | 3162 4470 4221 5107 -
60 3121 | 3263 3592 5101 4802 5802 1
DE 2485 | 2627 | 2889 4217 3899 4697 | 6B46
LEAD TO HEIGHT = 2 TO 3 (PREFERRED)
10 1419 1451 1608 2153 2109 2582
20 1962 2025 2239 3075 2961 3607
30 2494 | 2588 2856 3978 3794 4608
40 3010 | 3134 3455 4854 4603 5578 3
50 3506 3659 4031 5698 5381 6510
60 3978 4160 4579 6503 6122
DE 3168 | 3349 | 3683 5375 2671 2
LEAD TO HEIGHT = 1 TO 2
10 1760 | 1800 1995 2670 2616 3203 4373
20 2434 2512 2777 3814 3672 4473 6227
30 3093 3210 3543 4934 4706 5715 |
40 3733 | 3887 4286 6021 5709 6919 2
50 4348 4538 5000 7068 6674
60 4935 5159 5680 +¥13095 1
DE 3929 4154 4568 6667 6165
LEAD TO HEIGHT = 1 TO 3
10 2490 | 2545 2821 3776 3699
20 3442 . 5104
30 4374 6656
40 5279 3
50 6149 3316245
60 6979 ***18519
DE 5557 #+%15309 1
**¥ AVOID ON DOUBLE CIRCUIT DESIGN, MAY REQUIRE INCREASE IN POLE CLASS

***SPECIAL DESIGN: REQUIRES A POLEFOREMAN EVALUATION

VALUE SHOWN IN THE TABLE ABOVE FOR THE 1/0 AAAC.

RATING @ 90%

KEY OF ULTIMATE

5/16 7200
15,000*

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

2/24/09

CECCONI

GUINN HOYT

BY

CK’D |APPR.

LONG SPAN GUYING TABLES
— SPANS 600’ OR LESS -

GRADE B

w Progress Energy

DWG.

FLA|02.04-48




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, [ .\
RM CLAY, LOOSE
, SOLID  LAMINATED | oppiF | GRAVEL, COMPACT COARSE | WET CLAY
TYPE SOIL: BED ROCK, SILT,
HARDPAN| CLAYPAN COARSE SAND
ROCK |SANDSTONE LOOSE
onik COMPACT | £NF "SAND
FINE SAND
PROBE TORQUE (INCH—LBS) - OVER 600 500-600 400-500 300-400 200-300 100-200
8" SCREW ANCHOR - - - - 7330 6000 4000
10" SCREW ANCHOR = = = ==} 8665 6665 4665
10" PISA* = 18,330 16,000 14,000 11,665 8665 6665
2 HELIX ANCHOR - 27,330 24,000 21,330 18,000 15,330 12,665
3 HELIX ANCHOR - 38,665 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.

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

. IF SATISFACTORY PENETRATION CANNOT BE ACHIEVED, REDUCE ANCHOR ONE SIZE AND USE NEXT

LOWER SOIL CLASS FOR RATING (ENGINEERING APPROVAL REQUIRED).

. ANCHORS SHOULD BE INSTALLED SUCH THAT THE ENTIRE ANCHOR ROD IS IN DIRECT LINE WITH

THE TENSION ON THE GUY.

. SEE SECTION 12 FOR COASTAL AND CONTAMINATED AREA APPLICATIONS.

. ANCHOR HOLDING STRENGTH IS BASED ON MANUFACTURER TEST DATA. THE ANCHOR CAPACITIES IN
IN THE TABLE ABOVE HAVE A SAFETY FACTOR OF 1.5 IN CONSIDERATION OF STRENGTH LOSS DUE
TO POSSIBLE LIFETIME MINOR ANCHOR DETERIORATION OR SOIL INCONSISTENCIES.

3

f ANCHOR HOLDING STRENGTHS AND g}Progress Energy
O |2/26/09 | ceccom | cumn | HovT CONSTRUCTION NOTES DWG.
REVISED | BY | CK'D |APPR. FLA 02.06—-02




| (1

1L

24" EXTENSION
PEC CN 10013613

SCREW ANCHOR

ANCHOR EYE ORIENTATION IS LEFT TO

NN, THE DISCRETION OF THE INSTALLER

ANCHOR MUST BE IN
LINE WITH GUY

NOTES:

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 HELIX SCREW ANCHOR

FLORIDA BILL OF MATERIALS

|

@)

6" EXTENSION
PEC CN PEF CN
10012508 40216

COMPATIBLE UNIT

CATALOG _NUMBER

DESCRIPTION

ANOB

040108

ANCHOR SCREW, 8", SINGLE HELIX

AN10

040110

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"

HOYT

7/15/03 | YOUNTS | SIMPSON | WOOLSEY

3
2 | 8/7/08 | panna GUINN
1
8]

4/25/02 | YOUNTS | siiPsoN | CRANE

REVISED | BY | CK'D |APPR,

QProgress Energy
P GN|02.05-05

SCREW ANCHORS (NO WRENCH)




=)

&0

14" HELIX EXT.

v

&0

i

STANDARD EXTENSION

0 ”
11-5/6
T [l
(]
10"
I
<> 5 — 10"
-
a0 :
CAROLINAS ONLY SEE NOTE 1/
8000 LB RATED
CN 10013605
SEE NOTE 1
NOTES:

1. 5 ANCHOR EXTENSION RATED

TRIPLE EYE WITH COUPLING

| KELLY BAR ADAPTER FOR USE WITH SQUARE SHAFT ANCHORS ——

FOR A HIGH TORQUE APPLICATION
AND LABELED WITH GREEN PAINT.
MATCHING DOUBLE HELIX
AVAILABLE ALSO AVAILABLE
(CAROLINAS ONLY CN 10013704).

2. INSTALL DOUBLE HELIX FIRST.
IF ENOUGH TORQUE CANNOT BE
REACHED, BACK THE DOUBLE OUT
AND USE A TRIPLE. IF NEEDED,
USE THE 14" HELIX EXTENSION IN
WORST CASE SCENARIOS.

»= CN 151226

DOUBLE AND TRIPLE HELIX SQUARE SHAFT ANCHORS

FLORIDA BILL OF MATERIALS
ITEM NO. ASSEMBLY MATERIAL ITEM QUANTITY DESCRIPTION
040132 1 ANCHOR, TRIPLE EYE, DOUBLE HELIX, 8" — 10"
1 AN2H 040204 1 ROD, EXT. ANCHOR, SQUARE SHAFT, 1-1/2" X 7’
040232 1 EXTENSION, TRIPLE EYE
040154 1 ANCHOR, TRIPLE EYE, TRIPLE HEUX, 8" — 10" — 127
2 AN3H 040204 1 ROD, EXT. ANCHOR, SQUARE SHAFT, 1-1/2" X 7’
040232 1 EXTENSION, TRIPLE EYE
CAROLINAS BILL OF MATERIALS
ITEM NO. ASSEMBLY CATALOG NUMBER | QUANTITY DESCRIPTION
10013209 1 ANCHOR, TRIPLE HLX, 7’
1 ANC—THLX 10013506 1 ANCH, EXT, TRIPLE HLX, 7’
10310605 1 TRIPLE EYE W/ COUPLING
10013100 1 ANCHOR, DOUBLE HLX, 5
2 ANC—-DHLX 10013506 1 ANCHOR, EXT, TRIPLE HLX, 7’
10310605 1 TRIPLE EYE W/ COUPLING
3 ANC—HLX—EXT4 10013407 1 ANCHOR, EXT, DBHLX 3.5
3 va
2 Jo/ie/on | swpson | sweson] wort DOUBLE AND TRIPLE HELIX hProgress Energy
1 |7/15/03 | vounts | sipsoN | woorser
O |+/23/02 | vounts | spson | crane SQUARE SHAFT ANCHORS DWG.
REVISED | BY | CK'D |APPR. PGN 02.06-08




1. GROUND LINE
TREATED.

4. GROUND LINE TREATED.
WOODFUMED AND INTERNAL
TREATED OR WOODFUMED
AND INTERNAL TREATED
ONLY.

2. GROUND UNE
TREATED AND
FUMIGANT
TREATED.

5. VISUAL BUT NOT
GROUND LINE TREATED
(VISUAL OR SOUND
AND BORE).

7. REJECT-POLE DOES
NOT MEET STRENGTH
REQUIREMENTS AND
SHOULD BE REPLACED.

(WHITE)

NOTES:

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

8. REJECT—POLE DOES NOT
MEET STRENGTH REQUIRE—
MENTS, BUT CAN BE
GROUND LINE TREATED
AND REINFORCED.

(YELLOW)

3. GROUND LINE
TREATED AND
INTERNAL TREATED.

6. FUMIGANT TREATED ONLY.

9. REJECT-POLE DOES NOT MEET
STRENGTH REQUIREMENTS, SHALL
NOT BE CLIMBED, AND SHOULD
BE REPLACED AS SOON AS

POSSIBLE.
O O
(WHITE) (WHITE)

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

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

3
Z
1
0

3/22/02

YOUNTS | SIMPSON | CRANE

REVISED
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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 WQOD PQOLES. 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 TS 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 STAINLESS 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.

9. POLES REINFORCED WITH 7" OR 8" TRUSSES SHALL BE SINGLE WRAPPED WITH STEEL STRAPPING
AND 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 AND
DOUBLE BANDS.

»= 10. DOUBLE TRUSSES ARE NOT PERMITTED 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.

7
v [cccon | o | vor POLE REINFORCING (0&M) e/ Progress Energy
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A.

7

1. EXISTING POLES: B. REMOVE EXTERNAL DECAY, AND WIRE BRUSH
EXCAVATE 18" 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 (& TAMP) TO LEVEL 18~
FROM GRADE.

AN NN SEETER
7 7 OPLEG LS
AR NS
>/
C. A FIBERGLASS POLE WRAP (PATOX) D. EXCAVATION IS BACK—FILLED AND TAMPED.

IS APPLIED SO THAT 27 — 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 AR VOIDS BETWEEN WRAP
AND POLE.

NOTES:

1. ALL CREOSOTE WOOD POLES THAT ARE REMOVED FROM SERVICE AND CLASSIFIED FOR REUSE WILL
BE GROUND-LINE 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.

4/23/02

GROUNDLINE RE—TREATMENT — CREOSOTE POLES |¥4 ' Progress Energy

REVISED

giveson | CRANE (O&M) DWG.
= T8 e P GN| 02.08—08




NOTES:

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

2. FOR POLES HIGHER THAN 60°, CONTACT DISTRIBUTION STANDARDS FOR REQUIRED TRUSS SIZES
AND ARRANGEMENTS.

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

A. SERVICE POLES

REINFORCING TRUSS SELECTION CHART

CoLE POLE CLASS

HElGHT |2 | 3 | 4 l 5
TRUSS SIZE

35 FT. 7X10 OR 7X11

40 FT. 9X10 OR 9X11 | 8X10 OR BX11 | 8X10 OR 8X11

45 FT. 9HDX12 9X10 OR 9X11 | 9X10 OR 9X11 | 8X10 OR 8X11

50 FT. 9HDX12 9HDX12 9X10 OR 9X11 g9Xx10 OR 9X11

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

60 FT. 10HDX13 9HDX13 9HDX13

STANDARD

TRUSS PROFILES

HEAVY DUTY

B. 35’ SINGLE—PHASE TANGENT LINE POLES WITH NO PRIMARY EQUIPMENT (E.G. TRANSFORMERS,

RECLOSERS)

2. DO NOT REINFORCE RAILROAD AND LIMITED ACCESS HIGHWAY CROSSING POLES DUE TO THE
POSSIBILITY OF REDUCED STRENGTH AT THE POLE TOP.

1/7/03

CECCONI

SIMPAON

WOOLSEY

3
2
1
0
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DECAY REQUIREMENTS MET
AT 15" ABOVE GROUND LINE

DECAY REQUIREMENTS MET
AT 26" ABOVE GROUND LINE

XS
L POLE ——POLE
PEC CN 21132303
C—TRUSS COVER CAP
SEE NOTE 5 =
l’ 3
i=] o
1 AND
f BAN Y 5
- - f 5'—6"
4" ]
L TRUSS 1-6" - TRUSS
[ i g =i
15" MAX. ! — 15”7 MAX }
% K \M/ K / g A l K % 73
RO LA < K QAN 4
SAANANAN SVANAVAANS SN SAVANCANAN
5 MIN. 5 MIN
g - i
DETAIL "A” 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’ (EMMHER 9.5’ OR 10.5’).
3. DETERMINE MINIMUM TRUSS SIZE FOR POLE CLASS AND LENGTH FROM DWG. 02.08-10.
4. POLES REINFORCED WITH 7" OR 8" TRUSSES SHALL BE SINGLE WRAPPED WITH STEEL STRAPPING
SECURED WITH TWO BANDING SFALS. 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 INSTALLATION. PERMANENTLY INSTALL
C—TRUSS COVER, ONLY PRIOR TO CLIMBING POLE.
3 -
2 & Progress Ener
1 POLE REINFORCING (0&M) g gy
O |3/22/02 | younts | spson | crane DWG.
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TRUSS STRENGTH

1/3 MAXIMUM
STRENGTH

IN=-LINE POLE

TRUSS
_\

CONDUCTOR (LINE OF LEAD)

(PLACE TRUSS IN THE LINE OF LEAD)
DETAIL "B”

ANGLE OR
CORNER POLE

TRUSS

DIRECTION
OF FALL

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

DETAIL "C”

NOTES:

1. IN DETAILS B, C, & D, THE TWO TRUSS ORIENTATIONS SHOWN ARE THE ONLY PERMISSIBLE
ORIENTATIONS. ALTERNATE TRUSS LOCATION IS SHOWN BY THE DASHED LINE.

IF POLE CONFIGURATION/LOADING IS ALTERED, RE—EVALUATE THE POLE TO DETERMINE IF
RELOCATION OF REINFORCEMENT OR POLE REPLACEMENT IS REQUIRED.

2,

A

Y

DETAIL "A"

TANGENT

MAXIMUM
STRENGTH

TRUSS

ALTERNATE TRUSS
LOCATION

DEAD END POLE

CONDUCTOR

DIRECTION
OF FALL

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

DETAIL "D”

3
2
1
&)

4/23/02

YOUNTS | SIMPSON CRANE
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POLE REINFORCING
ORIENTATION OF TRUSS (O&M)

&'} Progress Energy

DWG.

PG N| 02.08—14




SETTING UP PIKE POLE WINCH, AIR HAMMER, AIR HAMMER ROLLER
AND PULL DOWN WINCH FOR DRIVING TRUSS INTO GROUND

/,—— V" YOKE
AR HAMMER ——— S
CRADLE
CHAIN TO
CONNECT AR AiFe
HAMMER CRADLE n °
70 THE ROLLER : HAMMER /PIKE POLE
AIR HAMMER
ROLLER
SHEATH
DRIVER
ADJUSTABLE - —
CHAIN
NYLON —
ROPE
STEEL—— ﬁ\
ROPE WETAL
TRUSS m&
PULL .
DOWN
WINCH
L
- STEEL
DOLLY
DUAL—PURPOSE
HANDLE IN PULL—DOWN
WINCH POSITION
GROUND LINE\
R KNS
b NN
IR IR
3
&)
2 L Progress Energy
1 POLE REINFORCING — SETUP DETAIL (O&M)
O 4723702 | Younts | smpson | cRave DWG.
REVISED | BY | CK'D |APPR. PGN 02.08-16




NAILING STRAPPING TO POLE — PLACING SEALS ON STRAPPING

*2” FLAT HEAD-
GALVANIZED NAILS \

/—\O / POLE

METAL TRUSS
27 MIN., 47 MAX.

STRAPPING

CUT 2" GREATER
THAN CIRCUMFERENCE

OF POLE

AT GROUND LINE

T
LU
|

107 MAX

l 2" TO 4"

TWO SEALS —]
PER BAND

2° T0 4"

W

GROUND LINE
W /

NN

NOTES:

NN

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

3
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SINGLE "DOG”
FOR CRIMPING SEAL AND BAND INSTALLATION

BAND % '— SEAL A{ igBAND

/ CORRECT INCORRECT

-TO AIR
\—/<> / COMPRESSDR CRIMPING SEALS
PNEUMATIC
CRIMPER TRUSS SIZE SEAL TYPE
7" & 8" 2 SEALS PER BAND
O/’\ (SINGLE WRAP BANDING)
2 SEALS PER BAND

9" & 10”

BANDING —

W (DOUBLE WRAP BANDING)
SANANY NANANS
NI L NIILZ ot
1. WHEN SEAL IS CRIMPED, NEITHER SEAL
CRIMPING THE SEALS ON BANDING STRAPS NOR BAND SHALL BE TORN BY CRIMPING.
(METAL TRUSS OMITTED FOR CLARITY) 'EAL%ESSEAL 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 ZL N
TO TIGHTEN BANDING
BANDING—/
TENSIONER
A
e g NN NN \W\/
7 .
NI/ NN

1. USE THREE TENSIONERS IN ONE OPERATION FOR TIGHTENING BANDS. START WITH THE TOP BAND
AND TENSION TOP THREE BEFORE CRIMPING. (TWO TENSIONERS AND BANDING OMITTED FOR CLARITY

PURPOSES)
3
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BANDING STRAP LOCATIONS AND AMOUNT OF TRUSS EXPOSURE ON POLE AFTER DRIVING

METAL TRUSS —]

X

- POLE

27 MIN, 47 MAX.

i - 2 2
10" MAX.
‘ it L el ——— BANDING
—ﬂ STRAP

TWO SEALS / 41/2

?EEA}?.A#\%](?GCRIMPS (SEE DWG. 02.08-12)

PER SEAL. (SEE

DWG. 02.08-20)

1 — | - 2"70 4"
.—/ =
15" MAX —]
GROUND LINE
“ o /
KKK SIKK
IR IR

3
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STANDARD PRIMARY CONSTRUCTION:

SPECIFICATIONS AS OUTLINED 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 SOME SPECIFICATIONS AS NOTED TO ACCOMMODATE EQUIPMENT.

NEUTRALS:

1. NEUTRALS SHALL BE MULTI-GROUNDED AND IN A POSITION ON THE POLE COMMON TO BOTH THE
PRIMARY AND SECONDARY SYSTEMS, 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
COMPLETELY FREE FROM CONDUCTOR INSULATION UNDER THE TIE.

3. CONDUCTORS MUST BE ACCURATELY SAGGED ACCORDING TO THE CORRECT SPAN LENGTH TABLE
TAKING INTO CONSIDERATION THE PREVAILING TEMPERATURE 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
REMOVED AT THE INSULATOR AND TIED WITH BARE TIE WIRE.

CUTOUTS:

ARRANGE CUTOUTS SO THAT THE DISCHARGE FROM THE BLOWN FUSE WILL NOT BE DIRECTED TOWARD
THE OPERATOR. ENSURE THAT THE FUSE HOLDER IS CLEAR OF ANY ENERGIZED EQUIPMENT WHEN IN
THE OPEN POSITION AND REMOVABLE 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 MUST HAVE GUY INSULATOR(S) (LINK) OF SUFFICIENT LENGTH TO EXTEND
BEYOND THE LOWEST ENERGIZED COMPONENT BY 24"

»= PRIMARY TO NEUTRAL STATEMENT

72" NEUTRAL SPACING IS PREFERRED TO ACCOMMODATE MAINTENANCE AND SHOULD BE OBTAINED ON
NEW CONSTRUCTION OR UPDGRADE INVOLVING POLE REPLACEMENT. 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 CONFUCT WITH COMMUNICATION CABLES.

3
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GRADE OF CONSTRUCTION:

THE NORMAL CONSTRUCTION GRADE FOR PROGRESS ENERGY DISTRIBUTION LINE DESIGN IS NESC
GRADE C. HOWEVER, SUPPORTS AND STRUCTURES FOR PORTION OF LINES CROSSING OVER RAILROAD
TRACKS AND LIMITED—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 UINE SUPPORTS MAY BE USED FOR GRADE B APPLICATIONS
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
gEﬁ%EUh::[_)rIgg THE CONDUCTOR AT THESE STRUCTURES AND GUYING THE TOP MOST PRIMARY

O s

. CROSSARM CONSTRUCTION — USE DOUBLE WOOD ARMS AND PINS.

. ON VERTICAL TANGENT CONSTRUCTION, USE 35KV HORIZONTAL POST INSULATORS.

. 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, UTIUZE POLEFOREMAN TO EVALUATE STRUCTURES IN THE GRADE B SECTION OF LINE.
IF THERE ARE ANY QUESTIONS, CONTACT DISTRIBUTION STANDARDS.

TRANSMISSION UNDERBUILT:

DISTRIBUTION UNDERBUILT ON TRANSMISSION LINES 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.
REFER TO DWG. 02.02—07 FOR BONDING AND GROUNDING ON STEEL AND CONCRETE POLES

. WHERE MOUNTING HOLES ARE NOT PROVIDED, DRILLING 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 ADDITIONAL REQUIRED ATTACHMENTS TO THE POLE WITH STAINLESS STEEL BANDING.

el S TN

o &

LOCKWASHERS:
BOLTS UNDER TENSION, SUCH AS DEADENDS AND GUYS, REQUIRE NO LOCKWASHERS.

WHEN BOLTS ARE NOT UNDER TENSION, SUCH AS INSULATORS, BRACKETS, TRANSFORMERS, AREA
LIGHTS, 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 AAC 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 INSTALLING STAND—OFF BRACKETS ON WOOD POLES, USE A 3" CURVED WASHER FOR WIRE
SIZES ABOVE 1/0 AAAC AND 2-1/4" FLAT WASHERS FOR WIRE SIZES 1/0 AAAC AND SMALLER.

CONCRETE POLE CONSTRUCTION:

. ALL HARDWARE IS TO BE GROUNDED.

USE 35KV POST INSULATORS.

USE FLAT WASHERS IN PLACE OF CURVED WASHERS.

USE SINGLE COIL LOCK WASHERS.

WHEN INSTALLING 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 POSITION, 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 TS 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. HANDUING

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.

)
PIN INSULATOR INSTALLATION i Progress Energy
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**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.

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.

NOTES: o
< 61}4\"4 ‘:l R o
1. NO AUTOMATIC SPLICE IS TO BE USED UNLESS
CONDUCTOR IS _UNDER FULL TENSION. £67 b e
(NEW LINE)
2. USE CABLE CUTTOR OR BOLT CUTTERS TO MAKE
A CLEAN WIRE CUT. THE OBJECT IS TO AVOID
FLATTENING THE ENDS OF THE CONDUCTOR
WHICH CAUSES PARTIAL INSERTION AND FAILURE.
3. SIDE CUTTERS SHOULD NOT BE USED ON - "
SMALLER AAAC OR ACSR CONDUCTORS. ] —ns LI
NOTES:
SPLICE SHALL NEVER BE CLOSER
THAN 2° FROM SUPPORT.
LIMIT SPLICES TO TWO PER SPAN
PER CONDUCTOR.
e,
> CONDUCTOR COLOR CODE [CATALOG NUMBER
#2 AAAC, AAC, ACSR ORANGE/RED 142423
#4 AAAC, ACSR - _
#1/0 AAAC, AAC 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
3 4
2 Progress Ener
1 AUTOMATIC SPLICE INSTALLATION g 9y
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AUTOMATIC FULL TENSION SPLICES & DEADENDS

FOR AAAC CONDUCTORS ONLY:
142423 — #4 (7) STR. AAAC
142426 — 1/0 (7) STR. AAAC

NOTES:

DO NOT INSTALL ON ACSR CONDUCTOR.

DO NOT INSTALL AUTOMATIC SLEEVES OR DEADENDS IN SLACK SPAN CONSTRUCTION.
DO NOT REUSE AUTOMATIC SLEEVES.

FOR #4 (6—1) ACSR, USE SLEEVE #142411.

FOR 1/0 (6—1) ACSR, USE SLEEVE #142414.

o ol

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
HOLDING JAW ——

CENTER STOP

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 AW.G. RATING AMPS

#2 192
1/0 258
2/0 298
4/0 400

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:

*TO AVOID POSSIBLE CABLE DAMAGE AND HIGH LEAKAGE CURRENTS, JUMPER CABLES MUST
BE POSITIONED AWAY FROM GROUNDED SURFACES OR ENERGIZED CONDUCTORS OTHER THAN
THOSE TO WHICH THEY ARE CONNECTED.

3
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GENERAL:

ALL APPROVED CONNECTORS, COMPRESSION OR BOLTED, SHOULD PERFORM IN A SATISFACTORY MANNER
PROVIDED THE CORRECT SIZE IS SELECTED FOR THE APPLICATION AND IS INSTALLED CORRECTLY. THE
QUALITY OF THE ELECTRICAL CONNECTION IS GREATLY AFFECTED BY THE SURFACE CONDITION 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 MARKED ON ALL
CONNECTORS AND SPLICES.

2. USE ALUMINUM CONNECTORS ON "ALUMINUM TO ALUMINUM” AND "ALUMINUM TO COPPER". USE COPPER
OR BRONZE CONNECTORS ON “COPPER TO COPPER”.

WHEN COPPER CONNECTORS ARE USED ON ALUMINUM CONDUCTORS, THE INITIAL PRESSURE IS MAINTAINED
ONLY AS LONG AS THE TEMPERATURE REMAINS CONSTANT. WHEN THE TEMPERATURE RISES, THE

ALUMINUM CONDUCTOR EXPANDS MORE THAN THE COPPER CONNECTOR THAT SURROUNDS IT. AS A
RESULT, THE CONNECTOR BECOMES TOO SMALL FOR THE CONDUCTOR, AND DUE TO THE TREMENDOUS
PRESSURE, THE ALUMINUM EXTRUDES OUT OF THE CONNECTOR. WHEN THE JOINT COOLS, THE REVERSE
ACTION TAKES PLACE. THE ALUMINUM CONDUCTOR CONTRACTS AT A GREATER RATE THAN THE COPPER
CONNECTOR, AND THE COPPER CONNECTOR CANNOT SHRINK ENOUGH TO MAKE A GOOD TIGHT CONNECTION
ON THE REDUCED DIAMETER ON THE CONDUCTOR. THIS CYCLE, WHEN REPEATED MANY TIMES, RESULTS IN
A LOOSE CONNECTION. THE CONNECTOR HEATS UP AND EVENTUALLY FAILS.

3. USE FULL TENSION SLEEVES FOR ALL STRAIN APPLICATIONS. PARTIAL TENSION, JUMPER SLEEVES, ARE
TO BE USED ONLY IN NON-STRAIN APPLICATIONS.

COMPRESSION TOOL AND DIE:

THE EFFICIENCY OF THE CONNECTOR DEPENDS ON THE PERMANENT "SET” WHICH HAS BEEN INTRODUCED.
IF AN IMPROPER DIE IS USED, OR IF THE TOOL IS NOT PROPERLY ADJUSTED, THE CONNECTOR COULD BE
OVER OR UNDER DEFORMED RESULTING IN AN INEFFECTIVE JOINT. :

TYPES OF DIES:

1. ROUND OR CIRCULAR DIES REQUIRE UNCRIMPED SPACE BETWEEN EACH CRIMP. CRIMPS SHOULD BE
APPROXIMATELY 1/16" APART.

2. HEXAGONAL DIES REQUIRE CRIMPS TO BE OVERLAPPED

MARKINGS ON CONNECTORS:

1. CONNECTORS AND SLEEVES ARE STAMPED WITH KNURL MARKS. WHEN CIRCULAR DIES ARE USED, ONE
CRIMP SHOULD BE PLACED BETWEEN EACH SET OF KNURL MARKS.

2. DIE AND WIRE SIZES ARE ALSO STAMPED ON EACH CONNECTOR.

WIRE BRUSHING:

THE INVISIBLE ALUMINUM OXIDE FILM THAT FORMS ON ALUMINUM AND THE HARD COPPER OXIDE SCALE
THAT FORMS ON COPPER ACT AS INSULATORS. THEY TEND TO INSULATE THE CONDUCTOR STRAND FROM
THE CONDUCTOR BODY AND INSULATE THE INDMDUAL STRANDS FROM EACH OTHER. THIS OXIDE FILM MUST
BE REMOVED BY WIRE BRUSHING THE CONTACT AREA UNTIL THERE IS A FRESH BRIGHT COLOR. A COATING
OF INHIBITOR MUST BE APPLIED IMMEDIATELY TO REDUCE THE FORMATION OF ADDITIONAL OXIDES.

P= TRANSFORMER BLOCKS FOR THREE—PHASE TRANSFORMERS ARE TIN PLATED. TIN PLATING ELIMINATES THE

FORMATION OF ALUMINUM OXIDE ON THE BLOCKS. DO NOT WIRE BRUSH TIN PLATED BLOCKS OR OTHER
TIN PLATED CONNECTORS THAT YOU MAY ENCOUNTER.
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INHIBITOR

INHIBITORS ARE USED AFTER WIRE BRUSHING. THE APPLICATION OF THE INHIBITOR AND THE NUMBER OF
CRIMPS PROPERLY INSTALLED WILL SEAL THE ELECTRICAL CONNECTIONS FROM OXYGEN AND MOISTURE AND
STOP THE FORMATION OF OXIDES.

ALUMINUM TO COPPER JOINTS MUST BE SEALED FROM MOISTURE PENETRATION 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 ADDED WHEN INSTALLED.

WHEN INSTALLING 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 AS A GRIT SUCH AS ALUMINUM OXIDE, SILICONECARBIDE, OR GLASS, ACT AS INSULATORS.
MATERIALS USED AS GRIT ARE HARDER THAN THE CONNECTOR OR THE CONDUCTOR. PARTICLES 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 CONNECTION. IF
INSUFFICIENT FORCE IS APPLIED, THE GRIT WILL NOT PENETRATE, BUT WILL ACTUALLY SEPARATE THE
CONNECTOR AND CONDUCTOR CREATING AN INSULATED SPACE BETWEEN THE SURFACES. THIS EXPLAINS THE
IMPORTANCE OF A PROPER COMPRESSION FOR GOOD CONDUCTIMITY AND CORROSION PREVENTION.

CRIMPING:

INSTALLING THE PROPER NUMBER OF CRIMPS ON A CONNECTOR CANNOT BE OVER—EMPHASIZED. 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 PASS THE ELECTRICAL TEST
AND TO PROVIDE AN EFFECTIVE MOISTURE SEAL ON THE CONNECTOR. THIS IS ESPECIALLY IMPORTANT IN
AN ALUMINUM TO COPPER CONNECTION.

BARREL TYPE CONNECTORS ARE FILLED WITH INHIBITOR AND IT IS SOMETIMES NECESSARY TO TWIST THE
CONNECTOR TO ALLOW EASIER AND FULL INSERTION OF THE CONDUCTOR INTO THE BARREL. IT IS
SUGGESTED THAT THE CONDUCTOR BE MARKED TO THE DEPTH OF THE BARREL TO INSURE FULL INSERTION.
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 RELIEVES THE COMPRESSIVE FORCE ON THE ADJACENT CRIMPS. AFTER CRIMPING, “FLASHING”
(METAL PROTRUSTIONS) CAUSED BY THE COMPRESSION DIE IS SOMETIMES PRESENT ON THE CONNECTOR.
THE FLASHING MUST BE FILED OFF SINCE IT COULD CUT THROUGH THE SPLICE 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 SUFFICIENT AMOUNT OF INHIBITOR IS IN EACH GROOVE TO THOROUGHLY COAT THE
CONDUCTORS. IF THERE IS NOT A SUFFICIENT AMOUNT OF INHIBITOR, THEN ADD GRIT INHIBITOR
AVAILABLE FROM THE GENERAL WAREHOUSE (CN 30524607).

3. POSITION THE CONDUCTORS SO THAT THE ALUMINUM CONDUCTOR IS LOCATED ABOVE THE COPPER
CONDUCTOR TO PREVENT COPPER SALTS FROM ACCUMULATING 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 CONNECTIONS 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. MAKE CONNECTION USING ALUMINUM BOLTS AND TWO 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 [T 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.
3/8" 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.

mProgmss Energy

ALUMINUM TO ALUMINUM FLAT CONNECTIONS
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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.

STAINLESS STEEL NUT (@D |
BELLEVILLE WASHER —@ %
STAINLESS STEEL WASHER —@§

ALUMINUM CONNECTOR

COPPER BUS BAR - —

INHIBITOR

STAINLESS STEEL WASHER

STAINLESS STEEL BOLT

11/30/09

GUINN

GUINN

3/30/09

GUINN

GUINN

BY
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STANDARD PROCEDURES BULLETIN

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
SPUCE. 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 LINE 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 (SEM!—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 ADDITIONAL SLACK IN THE PHASE CONDUCTORS AROUND THE SPUICE 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.

OVERHEAD CONDUCTOR SPLICE APPLICATION

b;‘ Progress Energy
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STEP 1 - INSERTION MARKS
3} {
/ 3 ¥ {
7
NOTES: j

1. SLEEVES ARE MARKED TO INDICATE CONDUCTOR SIZE AND DIE SIZE. REFER TO ALUMINUM OR COPPER TABLE BELOW FOR
SLEEVE CATALOG NUMBER.

STEP 2
\ {
t
/ﬁ [ i ] A}
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 ——
\ {
4 | =RA=adas 0
Y ]
NOTES:

1. COMPRESS SLEEVE OVER ITS ENTIRE LENGTH, START AT MIDDLE AND WORKING TOWARD ENDS, ROTATE TOOL TO AVOID
UNNECESSARY STRAIGHTENING.

STEP 4

— [ UEAREEAHY OEEEEREE T

NOTES:

1. STRAIGHTEN SPLICE TO PREVENT UNDUE STRESS ON CONDUCTOR.

(
A
)

ALUMINUM FULL TENSION SLEEVES

CONDUCTOR SIZE SLEEVE CN
#6 ASCR -
#4 ASCR, AAAC 142411
#2 ASCR, AAAC 142412
1/0 ASCR, AAAC 142414
4/0 ASCR, AAAC 142416
336.4 ASCR, AAC (18/1) 142321
795 AAC 142328

ALUMINUM SEMI-TENSION SLEEVES

COPPER (FULL TENSION)
CONDUCTOR SIZE SLEEVE CN
#6 SOLID 142109
#4 SOLID 142111
#2 SOLID 142112
#4 STRANDED 142211
#2 STRANDED 142213
1/0 STRANDED 142214
2/0 STRANDED 142215
3/0 STRANDED -
4/0 STRANDED 142217

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
P #2 10 #4 AL 9220104365 SERVICE NEUTRALS AND SLACK SPANS.
F1/0 AL 140466
3 -
f — ONE PIECE COMPRESSION SPLICE &VProgress Energy
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BY WIRE BRUSHING

CLEAN BOTH CONDUCTORS THOROUGHLY

STEP 2

R 2 2 27 7727

INSERT TAP CONDUCTOR IN TAP
SIDE AND BEND TAB OVER CON-—-
DUCTOR IF USING DOUBLE TAB

STEP 3

PLACE SQUEEZON ON LINE CON-—
DUCTOR AND BEND TAB OVER
CONDUCTOR

SQUEEZON

STEP 4

INSERT PROPER DIE TOOL FOR
SQUEEZON BEING COMPRESSED

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 8

ALUMINUM

éPPER

ALWAYS POSITION SQUEEZON SO THAT ALUMINUM CONDUCTOR
IS ABOVE COPPER WHEN CONNECTING ALUMINUM AND COPPER

ALUMINUM

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.

4/23/03 | vounts | simPson | wooLsey
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INSTALLATION OF SPLIT BOLT CONNECTION
NO.2 COPPER AND SMALLER

i sl

WRENCH —-=72-~ =

NOTES:
1. BE SURE CONDUCTORS ARE CLEAN AND FREE FROM SCALE.
2. USE TWO WRENCHES.

3. TIGHTEN UNTIL CONDUCTORS SHOW FIRST TENDENCY TO TWIST OUT OF PARALLEL LAY.

INSTALLATION OF TWO BOLT CONNECTION
1/0 COPPER AND LARGER

%ﬁ-l 74|
7 .\

=
=
7

g T s

\

0

NOTES:
1. BE SURE CONDUCTORS ARE CLEAN AND FREE FROM SCALE.
2. DRAW UP CAP SCREWS EQUALLY UNTIL CONNECTOR IS SECURELY TIGHTENED.

INSTALLATION 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 TIGHTENED.

Y 77277

SOLDERLESS CONNECTORS

of=In]w

4/23/03

YOUNTS | SIMPSON | WOOLSEY

REVISED

BY | CK'D JAPPR.

&‘Progress Energy

DWG.
P GNj03.02—20




NOTES:

LARGE WIRE

1. CLEAN BOTH CONDUCTORS THOROUGHLY BY WIRE BRUSHING.
. NEW CONNECTORS COME WITH INHIBITOR.

2
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 SR
165219 4/0 STR 4/0 STR
165221 336.4 6 SOL
165227 336.4 2 STR
165230 336.4 1/0 STR
165233 336.4 2/0 STR
165236 336.4 3/0 STR
165239 336.4 4/0 SIR
165242 336.4 336.4 STR
165243 336.4 336.4 ACSR
165254 500 2 STR
165255 500 1/0 STR
165258 500 4/0 SR
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 795 336.4
165274 795 500
165277 795 795

3
2
1
0

3/29/04

NUNNERY

NUNNEFY

WOOLSEY

REVISED

BY

CK'D

APPR.

WEDGE CONNECTORS

&‘ Progress Energy
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SMALL HOT LINE CLAMP

CN_ 130102

8-2/0 CU
(TAP" SIDE)

NOTES:
1. USE STIRRUP FOR TAP JUMPERS.

TRANSFORMER AND ARRESTER HOT LINE CLAMP
CU KAT3 (CN 9220184790) — UP TO 4/0 LINE CONDUCTORS
CU KAT7 (CN 9220184794) — 336 — 954 LINE CONDUCTORS

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.

HOT LINE CLAMPS

(o] BE¥ B VY 1

6/12/00

GUINN GUINN ELKINS

REVISED

BY | CK'D |APPR.

E:‘Progress Energy

FLA

DWG.

03.03-03




CONDUCTOR RANGE (0.160-0.570)

CN 100708

CN 101119

6—4/0 ACSR = CONDUCTOR RANGE (0.410—0.880)
4-4/0 AL SEE NOTE 1
6-4/0 CU
NOTES: NOTES:
1. FOR USE ON CONDUCTORS #6 TO 4/0. P= 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

OPEN POSITION

NOTES:

>

OF DEADEND CLAMP

FOR USE ON 795 CONDUCTOR.

CONNECTOR

DETAILS

SEE DWG. 03.02-14

CLOSED POSITION

O CONNECT JUMPER TO TAIL OF PRIMARY ON BACK SIDE

SEE DWG. 03.02-21

12/4/09

GUINN

GUINN

ELKINS

3/30/09

SIMPSON

SIMPSON

HOYT

BY

CK'D

APPR.

PRIMARY AND NEUTRAL
DEAD END ASSEMBLIES

Q:‘ Progress Energy
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CONDUCTOR COLOR CODE

e

EZ—WRAP SPOOL TIE AS RECENVED IN THE FIELD

TIE PAD

/‘SS‘\__”‘\_—.-_‘./_-R:..

IDENTIFICATION TAG

APPLY TIE PAD ON THE CONDUCTOR AND
POSITION IT BETWEEN THE CONDUCTOR AND
INSULATOR, MAKING SURE THE SLIT DOES
NOT FACE THE INSULATOR.

STEP 1.

4

L S e o
-;-x\/

POSITION THE TIE LOOP UNDER THE
INSULATOR SO THE LEGS ARE PARALLEL
TO THE CONDUCTOR AS SHOWN.

STEP 2:

PLACE THE LOOP TIGHTLY UP AGAINST THE
INSULATOR'S GROOVE AND POSITION THE TIE
LEGS, AS SHOWN, SO THEY CAN BE APPLIED
TO THE CONDUCTOR.

STEP 3:

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 APPLICATION OF EZ—WRAP SPOOL TIE

1/22/09 | GuNN GUINN HOYT

3
2 | 5/8/09 JrosEson| cumn ELKINS
1
0

2/4/04 | ROBESON | NUNNERY | WOOLSEY

REVISED | BY | CK'D |APPR.

INSTALLATION GUIDE -
EZ—-WRAP SPOOL TIE
HORIZONTAL POSITION

wProgress Energy
DWG.
P GN|o03.04-02




CONDUCTOR COLOR CODE

TIE PAD

IDENTIFICATION TAG

EZ—WRAP SPOOL TIE AS RECEIVED IN THE FIELD

=

T

[

STEP 1: IN MOST CASES THE CONDUCTOR SHOULD
BE PLACED BETWEEN THE INSULATOR AND
THE STRUCTURE SO [T IS INSIDE THE CLEVIS,

STEP 2: POSITION THE TIE LOOP TIGHTLY AGAINST
THE INSULATOR’S GROOVE, ON THE
OPPOSITE SIDE FROM THE CONDUCTOR,

i

STEP 3: APPLY THE LEGS BY WRAPPING THEM
AROUND THE CONDUCTOR. MAKE SURE TO
SNAP THE LEG ENDS INTO PLACE TO
COMPLETE THE APPLICATION. MAKE SURE
THE TIE LOOP IS TIGHT ON THE INSULATOR
NECK.

AS SHOWN. APPLY THE TIE PAD ON THE AS SHOWN.
CONDUCTOR AND POSITION IT BETWEEN THE
CONDUCTOR AND INSULATOR, MAKING SURE
THE SLIT DOES NOT FACE THE INSULATOR.

LN —I"
b7

STEP_4: COMPLETED APPLICATION OF EZ—WRAP
SPOOL TIE

NOTES:

1. IF IT IS NECESSARY TO POSITION THE CONDUCTOR ON THE OUTSIDE OF THE CLEVIS AND
INSULATOR, SUCH AS WHEN LINE ANGLES TURN INTO THE POLE, POSITION THE TIE ON THE
INSIDE OF THE CLEVIS PRIOR TO APPLICATION. OTHERWISE FOLLOW THE SAME STEPS AS

BEFORE.
3
2 INSTALLATION GUIDE 3
1 EZ—WRAP SPOOL TIE b4 Progress Energy
O | 274704 | roseson | NuNNERY | wooLseY DWG.
R s VERTICALLY MOUNTED INSULATORS PGN 03.04—03




o
TIE PAD

IDENTIFICATION TAPE

INSULATOR
IDENTIFICATION MARK
"C" NECK-BLACK
"F” NECK—-YELLOW
"J" NECK—GREEN

e e e

— )(%r
COLOR CODE CONDUCTOR/

EZ—WRAP SIDE TIE AS RECEIVED IN THE FIELD

K ) %\AL e
o o]
Y
STEP 1: APPLY TIE PAD ON TO CONDUCTOR, SLIT STEP 2: ALIGN THE EZ-WRAP SIDE TIE WITH THE
FACING UP SO THAT CONDUCTOR DOES NOT CONDUCTOR. MAKE SURE THE TIE LOOP OF
COME INTO DIRECT CONTACT WITH THE THE EZ—WRAP SIDE TIE IS FACING AWAY
INSULATOR. FROM THE CONDUCTOR AS SHOWN.
O
STEP 3: PLACE THE EZ—WRAP SIDE TIE IN POSITION STEP 4: WRAP BOTH LEGS COMPLETELY, SNAPPING
AND START WRAPPING THE LEGS. NOTICE ONE THE ENDS IN PLACE WITH THUMB PRESSURE.
LEG GOES OVER THE CONDUCTOR WHILE THE MAKE SURE THE TIE LOOP IS TIGHT ON
OTHER GOES UNDER THE CONDUCTOR. INSULATOR NECK AND UNDER INSULATOR
HEAD.
O
STEP 6: COMPLETED APPLICATION OF EZ—WRAP SIDE TIE
3 -
2 | s/8/09 roseson| cuinn | Ewns lNSTALLATION GUIDE — &ngress Energv
1 | 274704 | ROBESON | NUNNERY | wooLSEY
O |4/22/03 | vounts | smapson | woouser PRIMARY EZ_WRAP SIDE T|ES PGN DWG.
REVISED | BY | CK'D [APPR. | 03.04—-04




TOP GROOVE TIE

==

=Sl
)
\:=/

SIDE OR TOP HOT TIE SPOOL TIE

18" COPPER
30" ALUMINUM
] i

P= NOTES:

1.
2,

3.

FACTORY FORMED TIES ARE THE PREFERRED METHOD FOR ATTACHING PRIMARY CONDUCTORS WHEN ACCESSIBLE BY TRUCK.

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.

TIE WIRE: CU — #6 SD CU.
AL — #4 SD AL.

7
CONDUCTOR HAND TIES ¥ 'Progress Energy

10/20/08

REVISED

GUINN GUINN ELKINS DWG.
BY | CK'D |APPR. FLA 03.04-07




P=TIE PAD

L

POSITION DISTRIBUTION TIE ON INSULATOR AS SHOWN,
WITH BOTH LEGS PARALLEL TO THE CONDUCTOR.

1.

4

L2

2. ROTATE THE DISTRIBUTION TIE IN A COUNTER-CLOCKWISE
DIRECTION, MAKING CERTAIN THAT BOTH LEGS GO
UNDER THE CONDUCTOR AS SHOWN,

4

3. CONTINUE TO ROTATE THE LEGS AND THE DISTRIBUTION
TIE WILL SEAT ITSELF AS SHOWN.

7. COMPLETED APPLICATION OF THE DISTRIBUTION TIE.

4. START TO WRAP ON ONE LEG OF THE DISTRIBUTION TIE
AS SHOWN.

5. CONTINUE TO APPLY THE FIRST LEG TO COMPLETION. BE
SURE TO SNAP THE END OF THE LEG INTO PLACE WITH
SLIGHT THUMB PRESSURE.

6. WRAP ON THE OTHER LEG OF THE DISTRIBUTION TIE AS
SHOWN AND SNAP THE LEG INTO POSITION IN THE SAME

MANNER.

3

)
2 Progress Ener
1 5/8/09 | ROBESON GUINN ELKINS TOP TIE u g gv
O | 379704 | ceccont | nusmiery | wooLser DWG.
REVISED | BY | CK'D [APPR. P G N 03.04-08




TOP TE TOP TIE
23 KV PIN INSULATOR 35 KV ROUND BASE INSULATOR

"F" NECK

INSULATOR p—
2-7/8" DA. INSULATOR F” NECK
4-1/2" DA,
CONDUCTOR| CATALOG CoggfggoR

SIZE NUMBER CODE

#4 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

CONDUCTOR| CATALOG | CONDUCTOR
SIZE NUMBER CUDE N
7y 121423 ORANGE e
#2 11158102 RED "F” NECK F* NECK "F" NECK
1/0 121426 YELLOW INSULATOR INSULATOR
336 121429 PURPLE 4-1/2" DA. 2-7/8" DA
795 121434 GREEN

NOTE: 795 WILL NOT
FIT IN THE SIDE GROOVE
OF THIS PIN INSULATOR

SPOOL TIES (ACSR AND AAAC)

CONDUCTOR COLOR y
SIZE CATALOG NUMBER CODE
#4 121463 ORANGE
j2 9220109798 RED
1/0 121466 YELLOW
4/0 9220111137 RED
EZ—-WRAP
PRIMARY SIDE AND SPOOL TIE TOP TIE
- INSULATOR
IDENTIFICATION MARK
TIE TUBE "C"™ NECK—BLACK
"F” NECK-YELLOW
J” NECK—GREEN = .
S EE— 77 }
INSULATOR COLOR CODE i e R
IDENTIFICATION TAPE Ec"NEngjg&g}Z \
COLOR CODE CONDUCTOR CONDUCTOR COLOR CODE
NOTES:

1. FACTORY FORMED 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 ALUMINUM.

5. ATTACHMENT OF ALUMINUM PRIMARY CONDUCTORS TO DISTRIBUTION POST AND PIN INSULATORS WILL BE MADE USING A
FACTORY—FORMED GRIP WITH A PROTECTIVE PAD. THIS PREFERRED METHOD OF CONDUCTOR ATTACHMENT PROVIDES BOTH
MAXIMUM HOLDING STRENGTH AND CONDUCTOR PROTECTION, WHICH ENSURES LONG—LASTING CONSTRUCTION. IF A
FACTORY—FORMED GRIP IS NOT AVAILABLE, THEN A HAND TIE WOTH AN ARMOR ROD MUST BE USED. ARMOR RODS SHALL
ALSO BE USED WHEN INSTALLING ALUMINUM PRIMARY CONDUCTORS IN CLAMP—TYPE INSULATORS (EXCEPT FOR SLACK SPANS).

m Progress Energy

FACTORY FORMED CONDUCTOR TIES

4/16/00 | Roseson | cusn | Ewins DWG.
REVISED | BY | CK'D [APPR. FLA 03.04—-09




CONDUCTOR CHART
CATALOG_NUMBER DIAMETER OF

CAROLINAS FLORIDA CONDUCTOR | “gacyy Rop | COLOR CODE
11150208 71150208 72 ARAC 0.136 RED
11150505 121117 #1/0 AAAC | 0.167 YELLOW
11150802 = 4470 AAC | 0.182 RED

= 121157 336.4 AAC 0.182 BROWN
11150307 - 477 MAC 0.250 BLUE

= 121167 795 AAC 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.

ARMOR RODS

&2 Progress Energy

3
2
1
0

6/2/04

ROBESON

REVISED
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27 KV POLYMER

SEE NOTE 2 m
3 1 SEE ETE 1
7 2] L“H

11 { |

&

BILL OF MATERIALS — DEADEND AND SUSPENSION — 1/0 AAAC AND SMALLER

QTY
COMPATIBLE ITEM CATALOG
UNIT NO. NUMBER F::E: DESCRIPTION
1 080577 1 INSULATOR, POLYMER, 25KV, DEADEND, SILICONE
IS 2 011708 1 BOLT, OVAL EYE, 5/8X10
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 AAAC AND LARGER

QTY
COMPATIBLE ITEM CATALOG
UNIT NO. NUMBER PCES DESCRIPTION
1 080577 1 INSULATOR, POLYMER, 25KV, DEADEND, SILICONE
ID 2 011708 1 BOLT, OVAL EYE, 5/8X10
;) 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—-1/4" SQUARE WASHER ON 140 AAAC CONDUCTOR AND SMALLER AND 3" CURVE WASHER
FOR CONDUCTORS LARGER THAN 1/0 AAAC.

>

)
POLYMER DEADEND ASSEMBLY & Progress Energy

4716708 | cumn | cumn | ewns DWG.
REVISED | BY | CK'D |APPR. FLA 03.06—02




INSULATOR, POST 15 KV

SPLIT WASHER

i
@] |’|||||13
FLORIDA BILL OF MATERIALS
ITEM NO. ASSEMBLY MATERIAL ITEM QUANTITY DESCRIPTION
1 080212 1 INSULATOR, POST TIE 3/4 15 KV
2 P 072366 1 STUD, 5/8" X 107, 3/4” HEAD
3 013264 1 WASHER, SPRING COIL, 5/8"

P 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).

INSULATOR, CLAMP TOP, 15 KV

SPLIT WASHER

CLAMP_ VARIES
BY WIRE SIZE

FLORIDA BILL OF MATERIALS
ITEM_NO. ASSEMBLY MATERIAL [TEM QUANTITY DESCRIPTION
1 080232 1 INSULATOR, POST CLAMP, HORIZONTAL, 15 KV
2 IC 072367 1 STUD, 5/8” X 10", 3/4” HEAD
3 013264 1 WASHER, SPRING COIL, 5/8"

P 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
2
1
0

)
12/3/03 | ROBESON | NUNNERY | wOOLSEY INSULATORS & Progress Ener gv

4/17/03 | YOUNTS | S4PSON | WOOLSEY

FLORIDA DWG.
REVISED | BY | CK'D |APPR. FLA 03.06—04




INSULATOR, POST 15 KV WITH STANDOFF BRACKET

SPLIT WASHER

FLORIDA BILL OF MATERIALS
ITEM NO. | COMPATIBLE UNIT | CATALOG NUMBER | QUANTITY DESCRIPTION
1 080212 1 INSULATOR, POST TIE 3/4 15 KV
2 070424 1 BRACKET, POST INSULATOR 8 BS
3 IPS P= 152107 2 BOLT MACHINE, 5/8" X 12
4 072361 1 STUD, 5/8" X 1-3/4", 3/4" HEAD
5 013264 2 WASHER, SPRING COIL, 5/8"
CLAMP TOP, 15 KV WITH STANDOFF BRACKET
CLAMP VARIES BY
WIRE SIZE
SPLIT WASHER
FLORIDA BILL OF MATERIALS
TTEM_NO. | COMPATIBLE UNIT_| CATALOG_NUMBER | QUANTITY DESCRIPTION
i 080232 1 INSULATOR, POST_CLAMP, HORIZONTAL, 15 KV
2 070424 1 BRACKET, POST INSULATOR, 8 BS
3 IPCS P= 152107 2 BOLT, MACHINE, 5/8" X 12"
4 072361 1 STUD, 5/8” X_1-3/4", 3/4" HEAD
5 013264 2 WASHER, SPRING COIL, 5/8"
3
2 L'Pro ress Ener
1 |1/27/06)Buruson| cuinn HOYT INSULATORS g gy
o 4/17/03 YOUNTS SIMPSON | WOOLSEY DWG.
REVISED | BY | CK'D |APPR. FLA 03.06—-06




INSULATOR, PIN TYPE, CLASS B

) FLORIDA BILL OF MATERIALS
ITEM_NO. MATERIAL ITEM ASSEMBLY QUANTITY DESCRIPTION
1 0B0304 ” 1 INSULATOR, PIN TYPE, CLASS B
2 072306 1 PIN, CROSSARM STRAIGHT, CLASS A&B
INSULATOR, SLACK SPAN, 35 KV, 1/0, 795 OR 336 CONDUCTOR
CODE | C S (WIRE SIZE)
GIIH] {lllllla
SPLIT WASHER
) ] 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 127, 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
2 7p

rogress Ener.
1 |12/3/03 | roBESON | NUNNERY | WOOLSEY |NSULATORS & g gy
O |+/17/03 | vounts | swpson | woorser FLORIDA DWG.
REVISED | BY | CK'D |APPR. FLA 03.06—-08




B 217 FOR IPFS2
31" FOR IPFS3 JS

SPLIT WASHER

BILL OF MATERIALS
cu QTY
COMPATIBLE ary CATALOG

TEM 4 PER DESCRIPTION

o UNIT REQ’D NUMBER o
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/0O STUD
152107 2 | BOLT, MACHINE, SQ, 5/8" X 12"

BILL OF MATERIALS
cu Qry
COMPATIBLE QrY CATALOG

ITEM UNIT REQ'D NUMBER PER DESCRIPTION

NO. cuU
013264 2 WASHER, SPRING COIL, STEEL, 5/8", GALV.
070430 1 BRACKET, FIBERGLASS, STAND-OFF, 21"

1 IPFS2 i 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, SQ, 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 LINE OR FOR SMALL ANGLES (15'° OR LESS) USING A CLAMP TOP INSULATOR
THE 21” BRACKET MAY BE USED FOR DISTRIBUTION UNDERBUILD 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

)
2
T el oo [ | STANDOFF HORIZONTAL POST INSULATOR BRACKETS K/ Progress Energy
QO |ro/24/08]suruson] cumw HOYT DWG.
REVISED | BY | CK'D |APPR. FLA 03.06—10




PLAN VIEW

I

>

FRONT VIEW
0" — 5 ANGLE

SEE
NOTE 1

SEE NOTE 2

BiLL OF MATERIALS
CU ary
COMPATIBLE QTY CATALOG
MACRO UNIT 'L%M s BECHS NUMBER F::EL};\’ DESCRIPTION

072136 1__| INSULATOR, POST, TIE, TOP, 15KV
072367 1| STUD, LINE POST, 5/8" X 12"

V1O(WIRECODE)M| 1 IP(WIRECODE) 1 013264 1| WASHER, SPRING COIL, STEEL, 5/8"
074305 1 GAINGRID, 4” X 47, NO TEETH, ALUMINUM

— 1 TIE, E~Z, F~NECK OR TIE WIRE (VARIES W/ 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.

11/30/09] GUINN

CUINN

ELKINS

7/24/08 | BURLSON

GUINN

REVISED | BY

CK'D

APPR.

SINGLE—-PHASE CONSTRUCTION — TANGENT
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PLAN VIEW

5" -
— — - 4
i
72"
#4 SD AL
CN 200306
™~ SEE NOTE 3
SEE NOTE 2
<>
FRONT VIEW
6 — 15 ANGLE
BILL OF MATERIALS
CU/CN QTY
COMPATIBLE ary CATALOG
MACRO UNIT IL%M UNT REQ'D NUMBER F;EJ«' DESCRIPTION

080232 1 INSULATOR, POST, CLAMP, HORIZONTAL
072367 1 STUD, LINE POST, 5/8” X 12
013264 i WASHER, SPRING COIL, STEEL, 5/8", GALV.

VITMWIRECODEM| 1 & 1 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.

12/4/09 GUINN GUINN

ELKINS

7/28/08 |BURUSON| Gumin

HOYT

REVISED | BY | CK'D

APPR.

SINGLE—PHASE CONSTRUCTION -
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SEE NOTE 1

T\

4"

|

et

LINE ANGLE
\ (MAX. 607)
\\SEE NOTE 5,

\SEE NOTE 4

SEE NOTE 2

gasoa 4 L=
CN 200306
< SEE NOTE 3
<>
FRONT VIEW
BILL OF MATERIALS
cu Qry
COMPATIBLE Qry CATALOG
MACRO UNIT ILE}M UNIT REQ'D NOMBER FE:ELT DESCRIPTION
080577 1| INSULATOR, POLYMER, 25KV, DEADEND, SILICONE
1 I_ 1 011708 1| BOLT, OVAL EYE, 5/8" X 10
V12(WIRE)M 013308 1| WASHER (SEE_NOTE 1)
, o ; = 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 AAAC AND SMALLER CONDUCTOR AND 3" CURVE WASHER

FOR CONDUCTORS LARGER THAN 1/0 AAAC.

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, AAC AND AAAC CONDUCTORS.

5. FOR 15 — 60" ANGLES.
3
2 A

SINGLE—-PHASE — DEADENDS AND Progress Energy

1 | 1/30/09] GUINN GUINN ELKINS
O {7/21/08 Jeuruson| cumn | vovt MEDIUM ANGLES DWG.
REVISED | BY | CK'D |APPR. FLA 03.08—04




”

72
(SEE NOTE 5)

\#6 SD BC

§
‘\

FRONT VIEW
0° — 5 ANGLE
12KV

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
336.4 KCMIL OR LARGER, USE POLE GAIN EVEN |F SLAB GAIN EXISTS. POLE GAINS ARE NOT
REQUIRED FOR INSULATORS USED FOR JUMPERS OR SLACK SPANS.

\Q OF BOLT HOLE

2. TYPICAL 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 ADDITIONS
ON EXISTING POLES MAY UTILIZE 60" NEUTRAL SPACING IF 72" SPACING CANNOT BE OBTAINED
WITHOUT REPLACING THE POLE OR CAUSING CONFLICT WITH COMMUNICATION CABLES.
3 )
2 lrossoros] cumn | cumn | Ewins | Pro ress E“er
T[] oo [oom [oe]  SINGLE—PHASE CONSTRUCTION — FUSED TAP KaProg gy
O [r2/22/08)suruson] cumn | Hovt FLA DWG.
REVISED | BY | CKD |APPR. 03.08—05




CONFIGURATION

WIRE
SIZE

SINGLE ARM FOR
LINE USE

DOUBLE ARM FOR
LINE USE

UGHT HEAVY

UGHT HEAVY

8’ ARM

1/0

2/0

4/0

336.4 KCM

795 KCM

o
y
L

1/0

2/0

4/0

336.4 KCM

795 KCM

I

T s 2

10" ARM
(SEE NOTE 2)

6

1/0

2/0

4/0

336.4 KCM

795 KCM

I??QQQ”?'

10’ ARM

6

1/0

2/0

4/0

336.4 KCM

IpuuRIERGl

—— ARMS AS INDICATED MUST BE GUYED

NOTES:

1. ARMS SUPPORTING CONDUCTORS LARGER THAN 1/0 AL OR #2 CU REQUIRE THE USE OF 60" BOW

BRACES, ARMS SUPPORTING SMALLER CONDUCTORS REQUIRE FLAT BRACES.
2. USE 10 FOOT CROSSARM FOR ALL HORIZONTAL TRANSMISSION UNDERBUILD.

3
2
1
0

4/17/01

YOUNTS | SIMPLZON | WOOLSEY

REVISED

BY | CK'D |APPR.

CROSSARMS FOR ALUMINUM
AND COPPER CONDUCTORS

eProgress Energy

FLORIDA DWG.
FLA|03.11-01




ANGLE
—d

L—
1
L]

15" i - 29"

18 (APPROX.)

Dﬂv - NEUTRAL |

* FRONT VIEW
BILL OF MATERIALS
cu Qry
COMPATIBLE ary CATALOG
MACRO UNIT | ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. cu
072306 1| PIN, CROSSARM
1 IX 1/9 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)
7 (();FODPEHAHSES) 4 = = 013229 2 | WASHER, ROUND (USE WiTH BOW_BRACE)
0 (WIRE SIZE) |__D - - 071206 1| BRACE, BOW 60" (USE WITH COND. LARGER THAN 1/0 AL)
5 = = 071306 2| BRACE, FLAT 36" (USE WITH COND. 1/0 AL._& SMALLER)
6 - = 014114 1| SCREW, LAG, 1/2° X 4 (USE WITH FLAT BRACE)
6 = - 152107 1| BOLT, MACHINE, 5/8” X 12" (USE WITH BOW BRACE)
7 = = 013308 2 | WASHER, SQUARE FLAT
8 = — = /¢ 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 #2 CU. WILL REQUIRE THE USE OF 60"
BOW BRACES.

3. SEE DWG 03.06—08 FOR PIN TYPE INSULATORS.

5 |11/30/09] GUINN GUINN ELKINS

2 T £ 1 HORIZONTAL CONSTRUCTION — ¥4 Progress Energy
O |e/13/03 | vounts | smpson | woorser 0 DEGREES To 5 DEGREES DWG.
REVISED | BY | CK'D [APPR. FLA 03.11-02




E%rf“f _ NEUTRAL

N
* FRONT VIEW
BILL OF MATERIALS
cu
MACRO COMPATIBLE QTY CATALOG QUANTITY
ITEM . DESCRIPTION
UNIT NO. UNIT REQ'D NUMBER 2% | 39

072306 2 3 | PIN, CROSSARM, CL A OR B
1 1X 1 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 o - 152107 1 1 BOLT, MACHINE 5/8" X 12" (USE WITH FLAT BRACE)
4 = = 071306 2 2 | BRACE, FLAT, 36" (USE WITH COND. 1/0 AL. & SMALLER)

= 4 & = 071206 1 1 BRACE, BOW 60" (USE WITH COND. LARGER THAN 1/0 AL.
) - — 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 ELKINS

CECCON! GUINN HOYT

11/27/06

BURLISON | GUINN

3
2 has3ijsor
1
0O

6/13/03

YOUNTS || SIMPSON | WOOLSEY

APPR.

BY | CK'D

HORIZONTAL CONSTRUCTION
6 DEGREES TO 15 DEGREES
CODE H (# OF PHASES) 1 (WIRE SIZE)

E:' Progress Energy

DWG.

FLA

03.11-04



SEE
DETAIL ‘A

44"

]..

DETAIL "A”

SIDE VIEW
DOUBLE CROSSARM

= & i
18" 4..__| |__
(APPROX.) o e
72" =
= 44 SD AL /
= NEUTRAL y
A . ¢ BOLT Lo
4 FRONT VIEW SIDE VIEW
BILL OF MATERIALS
cu
MACRO UNIT ITEM COME':“‘TI'TBLE RggD ﬁﬁﬁé@g QUANTIFY DESCRIPTION
NO. 20 | 3¢
080577 4 | 6 [ DEADEND, POLYMER, INSULATOR
1 IS 1 011708 4 | 6 [ BOLT, OVAL EYE, 5/8" X 10"
013308 4 | 6 | WASHER, 2~1/4" SQ., 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, SQUARE FLAT, 5/8"
5 — - 011313 3 | 3 [ BOLT. DOUBLE ARM, 5/8~ X 20"
6 — — 012210 4 | & [ NUT, OVAL EYE, 5/8”
SHOE i 7 - — 071206 2 | 2 | BRACE, BOW 60" (USE WITH COND. LARGER THAN 1/0 AL)
(§ OF PHASES) 7 — — 071306 4 | 4 [ BRACE, FLAT, 36" (USE WITH COND. 1/0 AL. & SMALLER)
2 (WIRE SIZE) 8 — — 011209 4 | 4 | BOLT. CRG 3/8", 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)
072306 4 | & | PIN, CROSSARM
1 IX 1 080304 4 | & | INSULATOR, PIN TYPE
152108 4 | 6 | BOLT, MACHINE, SQ, 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 11/30/08 GUINN GUINN ELKINS
3 |r12/31/07] ceccom | cuinn HOYT HORIZONTAL CONSTRUCT|0N - bﬂprogress Energy
2 |11/27/08|BURUSON]  GUINN HOYT 16 DEGREES To 59 DEGREES
I B = o CODE H (# OF PHASES) 2 (WIRE SIZE G
REVISED | BY | CK'D |APPR. (# ) ( ) FLA 03.11-06




GUY ATTACHMENT —

fe
18"
(APPROX.)
42 36"
SEE NOTE 1
i
182317 ]
[ 8 _'
i
- b
N
SEE DETAIL "A"
PLAN VIEW FRONT VIEW
(- po
DETAIL "A”
SIDE VIEW
DOUBLE CROSSARM
MACROS
CODE H (# OF PHASES) 3 (WIRE SIZE)
FLORIDA BILL OF MATERIALS
ITEM NO. | COMPATIBLE UNIT | CATALOG NUMBER %L;Amg: DESCRIPTION
072306 3 | 5 | PIN, CROSSARM
1 1X 080304 3 | 5 | INSULATOR, PIN (SEE NOTE 2)
152108 3 | 5 | BOLT, MACHINE, 5/8” X 18"
011708 4 | 6 | BOLT. OVAL EYE, 5/8” X 10"
2 D 013346 4 | 6 | WASHER, 3" SQ, 13/16" HOLE
080577 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, 5/8 X 12" (USE _WITH BOW BRACE)
4 - 071206 4 | 4 | BRACE, BOW 60" (USE WITH CONDUCTOR LARGER THAN 1/0 AL.)
4 - 071306 8 | 8 | BRACE, FLAT, 36" (USE WITH CONDUCTOR 1/0 AL. & SMALLER)
5 - 011209 8 | 8 | BOLT, CRG 3/8", X 4—1/2" (USE WITH FLAT BRACE)
5 - 010326 8 | 8 | BOLT, MACHINE, 1/2" X 77, (USE WITH BOW BRACE)
6 - 013229 8 | 8 | WASHER, ROUND (USE WITH BOW BRACES)
7 - 011313 6 | 6 | BOLT, DOUBLE ARM, 5/8" X 20"
8 - 013308 20 | 20 | WASHER, SQUARE FLAT, 5/8"
9 - 012210 4 | 6 | NUT, OVAL EYE, 5/8"
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 WMTH WIRE SIZE)
NOTES:

1. USE JUMPER INSULATOR WHEN NECESSARY TO PROVIDE CLEARANCE.
2. SEE DWG. 03.06—08 FOR PIN TYPE INSULATORS.

1/23/08 | BURLISON

GUNN

HOYT

11/27/06 | BURUSON

GuinN

HOYT

GUINN

GUBN

HOYT

7/4/03 | YOUNTS

4

3

2 |s/30/08
O

SIMPSON

WOOLSEY

REVISED | BY

CK'D

APPR.

HORIZONTAL CONSTRUCTION -
60 DEGREES TO 90 DEGREES
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B PHASE GUY

O
PLAN VIEW FRONT VIEW
4
BILL OF MATERIALS

Cu QY

MACRO UNIT ITEM COMS':‘TI'TBLE R?:go fﬁ:ggg PER CU DESCRIPTION
NO. 29[ 3¢

011708 2 | 3 | BOLT, OVAL EYE, 5/8" X 10"
1 ID 1/9 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 | DEADEND, CLAMP (DETERMINED BY WIRE SIZE)
4 ~ = 013308 10 [ 10 | WASHER, SQUARE FLAT, 5/8”"
CODE H 5 — - 011313 3 | 3 | BOLT, DOUBLE ARM, ”5/8" X 20"

(# OF PHASES) 6 o~ —= 012210 2 | 3 | NUT, OVAL EYE,TS/B

4 (WIRE SIZE) 7 = - 071206 2 | 2 | BRACE, BOW 60" (USE WITH COND. LARGER THAN 1/0 AL.)
7 — . 071306 4 | 4 [ BRACE, FLAT, 36" (USE WITH COND. 1/0 AL. & SMALLER)
8 ~ — 011209 4 | 4 | BOLT, CRG 3/8", 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: AX_.
2. POLE GROUND ISSUED SEPARATELY, COMPATIBLE UNIT: GO.

6 |11/30/03| cunn cumnn | Euans

2 Joreiol com | wan ] o HORIZONTAL CONSTRUCTION — &‘Progress Energy
O | 774703 | vounts || siapsan | woolser DEADEND DWG.
REVISED | BY | CK'D |APPR. FLA 03.11-12




TANGENT CONSTRUCTION

DEADEND CONSTRUCTION

/D
fﬂ)
o
It

\gf ﬁ
L)
=4

PLAN VIEW

GUY ATTACHMENTA

3

‘ 44" {—15" — 297
| T I —
o/ /T TN
- | x 3f / J 7| ]
36" k 367
L.
c
|
62" = O 72" -
| )
#6 sb BC
NEUTRAL NEUTRAL
e ! _4:“7%
L #6 SD BC
[ L
FRONT VIEW FRONT VIEW
3 |ro/13/09 | BURUSON]  GUINN ELKINS "
f 12/31/07| cecoom | cumet | worr HORIZONTAL TANGENT &Progress Energy
7/3V/06 GUINN GUINN HOYT
O | 777703 | vounrs | sweson | woorser WITH HOR|ZONTAL CONSTRUC.HON DWG.
REVISED | BY | CK'D |APPR. FLA 03.11-14
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PR
USED WHEN CONDUCTORS
ARE THE SAME SIZE
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§ 72"
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NEUTRAL
© = =
<>
FRONT VIEW
3 |11/30/08) cumn GUINN | ELkiNS
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s i
36”7
Rl
36"
1 —1 (i
L
—~ SEE NOTE 1
P72
A
- SEE NOTE 2
FRONT VIEW
12 kv

BILL OF MATERIALS

Ccu QrY
COMPATIBLE QTY CATALOG
MACRO UNIT ILE}M UNIT REQ'D NUMBER PCES DESCRIPTION

080212 1 INSULATOR, POST, TIE, TOP, 15KV, W/O STUD
072367 1 STUD, LP, 5/8" X 12”

V(#2)O(WIRECODE)M| 1 IP(WIRECODE) | 1/# 013264 1 WASHER, SPRING, COIL, STEEL, 5/8”

1

7

071305 GAINGRID, 4" X 4", NO TEETH, AL (SEE NOTE 1)
= TIE, E—Z. F-NECK OR TIE WIRE (VARIES W/COND. 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 CON<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>