











Storm Hardening Plan May 1, 2013

I. 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 Duke Energy Florida, Inc.

(“DEF”) 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 fo enhance the
reliability of overhead and underground electrical transmission and distribution

facilities.

DEF’s construction standards, policies, practices, and procedures related to storm

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

Distribution OH Construction Manual

i. Cover page
1. Addresses NESC adherence standards.
ii. General Overhead section
1. Discusses company policy on extreme wind.
2. Details Florida’s extreme wind contour lines.
3. Discusses the use of the Pole Foreman program.
iii. Poles, Guys and Anchors Section
1. Discusses DEF’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.



Storm Hardening Plan May 1, 2013

Distribution UG Construction Manual

vi. Cover page
1. Addresses NESC adherence standards.
vii. Underground General Section
1. Discusses location of UG facilities in accessible locations.
viii. OH-UG Transition section
1. Discusses corporate practices for primary framing on dip poles.
ix. Trenching and Conduit section
1. Discusses corporate practices for trenching and use of conduit on
primary UG circuits.
X. Flooding and Storm Surge Requirements
1. Discusses corporate procedures for the installation of UG

equipment in areas targeted for storm surge hardening.

Distribution Engineering Manual

xi. Overhead Design guide section
1. Addresses line location in accessible location.
2. Addresses NESC compliance.
3. Discusses Pole Foreman program.

xii. Underground Design guide section
1. Addresses line location in accessible location.
2. Addresses NESC compliance.

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

xiil. 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.
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Transmission - Line Engineering Desien Philosophy

xiv. Overhead Line Design philosophy
1. Addresses NESC compliance.
2. Addresses insulator loading criteria.
3. Addresses guy / anchor capacity ratings.
4

Addresses design load cases.

e

Addresses extreme wind guidelines.

S

Addresses structural guidelines.

Joint Use — Pole Attachment Guidelines and Clearances

xv. Pole Attachment Guidelines
1. Addresses Pole Attachment and Overlash Procedures.
2. Addresses Joint Use Construction.
3. Addresses Guys and Anchors.
xvi. Joint Use Clearances
1. Addresses Line Clearances.

2. Addresses Joint Use Clearances.

In addition to the standards, practices, policies, and procedures identified above, DEF’s
Wood Pole Inspection Plan, Vegetation Management Plan, and legacy 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.

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

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

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

All standards, practices, policies, and procedures in the manuals and plans listed above are
based on accepted industry practices designed to meet or exceed the requirements of the National
Electric Safety Code (NESC). These standards, practices, policies, and procedures are followed

on all new construction and all rebuilding and relocations of existing facilities.
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25-6.0342(3)(b): Each filing shall, at a mininuan, 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:

With respect to new construction for transmission poles, DEF’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.

DEF’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.

DEF 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 satistactorily and provide a prudent and responsible balance between cost and

performance.

DEF has not adopted extreme wind standards for all new distribution construction

because of the following reasons:

1. Section 250C of the 2012 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 DEF’s distribution poles are less than sixty feet, the extreme wind

standard outlined in tigure 250-2(d) does not apply.
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2. All credible research, which includes extensive studies by the NESC rules committee,
demonstrates that applying extreme winds standards would not benefit distribution
poles. See Exhibit 4 filed in Docket No. 060172-EU, August 31, 2006 Workshop.

3. Utility experience from around the country further indicates that electrical distribution
structures less than sixty feet in height are damaged in extreme wind events by trees,
tree limbs, and other flying debris. Thus, applying the extreme wind standard to
distribution poles would result in large increases in cost and design complexity
without a commensurate benefit.

4. DEF’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 DEF’s pole failures were attributable to flying debris and/or

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

Major planned work:

Consistent with NESC Rule 250C, DEF will use the extreme wind standard for all major
planned transmission work, including expansions, rebuilds, and relocations of existing facilities.
For the reasons discussed in the new construction section above, DEF has not adopted the
extreme wind standard for major planned distribution work, including expansions, rebuilds, or

relocations of existing facilities.

Critical infrastructure:

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, DEF 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.”

DEF, 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
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distribution poles constructed to extreme wind standards around facilities such as hospitals and
police stations in DEF’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. DEF’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.

While no current data or research supports the application of the extreme wind standard
to distribution pole construction, DEF continues to analyze the extreme wind standard by using
its prioritization model for implementation purposes in selected locations throughout DEF’s
service territory. Since the submittal of the 2007 Storm Hardening plan, DEF constructed
several pilot projects using the extreme winds standards. To date, there has not been a significant
weather event that allowed DEF to assess the performance of these projects. In conjunction with
wind measuring devices, DEF will study the performance of the extreme wind standard at these
various sites when a weather event allows for such analysis. From this process, DEF 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.

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

hardening plan is designed to mitigate damage to underground and
supporting overhead transmission and distribution facilities due to flooding

and storm surges.

Based on DEF’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, DEF has
concluded that underground applications may not be best suited for all areas. DEF has identified
areas in its service territory where current underground equipment should be replaced with
overhead due to the tact that those areas are subject to frequent and prolonged flooding resulting
in damage from water intrusion on underground equipment. Thus, one of DEF’s most effective

tools in its hardening arsenal is to identify areas where underground equipment should and
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should not be used.

In areas where underground equipment may be exposed to minor storm surge and/or
shorter term water intrusion, DEF 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, DEF will test:

Stainless steel equipment;

Submersible connectors;

1

Raised mounting boxes;

Cold shrink sealing tubes; and

Submersible secondary blocks.

Throughout the year after a significant weather event, DEF will monitor these
installations to collect and analyze data to determine how this equipment performs relative to
DEF’s current design with respect to outage prevention, reduced maintenance, and reduced
restoration times. From this process, DEF 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.

St. George Island in Franklin County was one of the areas where DEF 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 and subsequent construction has

conformed to the design standard for areas susceptible to storm surge.

DEF 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 DEF’s land
base computer system along with other facilities. This method allows DEF to visually determine

which geographic areas would most benefit from submersible facilities. See example below.
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25-6.0342(3)(d): FEach filing shall, at a minimum, address the extent to which the utility’s storm

hardening plan provides for the placement of new and replacement
distribution facilities so as to facilitate safe and efficient access for

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

DEF 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 tor 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 associated with extreme yeather

events.

As part of its systematic approach to storm hardening for the 2007-2009 Storm
Hardening plan, DEF engaged industry expert Davies Consulting (“DCI”) in developing a
comprehensive prioritization model that has helped DEF 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, DEF 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 DEF’s overall storm hardening strategy.
The structure ot 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, DEF will continue to adjust its prioritization model as appropriate.

Using the same evaluation framework for the 2013-2015 Storm Hardening plan, DEF
prioritized its proposed projects based on various components that will be discussed in more

details below.
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Under the foregoing components of the evaluation framework, the prioritization model is

set up to analyze the following hardening alternatives for DEF:

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 tirst 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 ot 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.

o Submersible UG

Taking an existing UG line and equipment and hardening it to

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

10
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standards.  This involves the use of specialized stainless steel
equipment and submersible connections. The primary purpose ot 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 ot 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 pertormance 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.

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 DEF the ability to minimize duration by serving customers from an alternate

source while repairs are being made on the affected segment. Based on DEF’s experience in the

2004 -2005 hurricane seasons as well as more 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

11
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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 DEF 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 [mpact
= Evaluates the potential benefits that the proposed project will have on
a community’s ability to cope with damage.
o Third Party Impact
» (aptures 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:
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 tlood due to

12
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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.c.
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 ot the overall list of projects. It enables
DEF to strategically determine the order in which these projects are constructed, based on their

order of ranking.

DEF 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

DEF is already using as part of its construction standards and policies, the prioritization model

will help DEF 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, DEF is using its prioritization model to identify areas within its
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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 2012 are discussed later in this document.

25-6.0342(4)(a): A description of the facilities affected, including technical design

specifications, construction standards, and construction methodologies

enmployed.

All of DEF’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(N)(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 DEF’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 DEF’s service territory are impacted by DEF’s storm hardening efforts. Based on
DEF’s recent storm experience and/or through the prioritization model a number of projects were
identified, please see Attachment D for the Distribution Projects completed between 2007 and
2012.

14
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Distribution:

The list below is a sampling of the proposed 2013 — 2015 Storm Hardening projects

Op Center

Project Name

Sub Category

Buena Vista

Old Harbor Rd Sky Lake South

Back Lot to Front Lot

Conversion
Southeast Meadow Woods Village 10 Back Lot to F!'ont Lot
Orlando Conversion
Winter Garden Malcom Rd. reconductor/reroute BackCLot to FF°“* Lot
onversion

Alternative NESC

Monticello Alligator Point Extreme Wind Phase 2 of 4 Construction
Standard
Apopka M451 to M453 feeder tie - Phase 1 of 2 Feeder Tie
Apopka Apopka Blvd Feeder Tie Feeder Tie
Buena Vista Reams Feeder Tie K1110 to K789 Feeder Tie
Buena Vista Loop ug feeder radial-Celebration Feeder Tie
Clermont Minneola Feeder Tie - Phase 1 of 2 Feeder Tie
Deland Deltona East W0124 feeder tie Feeder Tie
Deland Lake Helem W1701 feeder tie Feeder Tie
Seven Springs Land O'Lakes-Den:la;\)rfngFeeder Tie - Phase Feeder Tie
Winter Garden Orlavista Feeder Tie

Deland SR 17-92 and Benson Junction OH to UG Conversion
Apopka Earlwood AV. reconductor Small Wire Upgrade
Apopka Chandler Rd. & Kelly Park reconductor Small Wire Upgrade
Apopka Woodward Ave./Eustis Small Wire Upgrade
Reconductor Plymouth M707 feeder exit . N
Apopka from 2/0 Cu to 795 AAC Small Wire Upgrade
Reconductor Plymouth M707 feeder from
Apopka

1/0 Al to 795 AAC(tie to M32)

Small Wire UpgradeJ
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Buena Vista

Cassino Ave Back_lot

Small Wire Upgrade

Clearwater Highlands C2807 reconductor-Weak Link Small Wire Upgrade
Change conductor size from 336 to 795 .

Clermont between switch K5330622 and K2227 | Small Wire Upgrade
Deland Mercers Fernery Rd. Small Wire Upgrade
Deland Pensilvania Ave. Small Wire Upgrade

Inverness Lebanon A132 - US 19 South Small Wire Upgrade

Lake Wales Hunt Brothers Rd. Reconductor Small Wire Upgrade

Longwood N. Ranger Blvd. reconductor Small Wire Upgrade

Southeast Reconductor Hickory Tree Rd, Holopaw - .

Orlando Phase 1 of 4 Small Wire Upgrade
Sglrlltahnejjt Reconductor US-192 Holopaw (Phase 3) Small Wire Upgrade
Southeast Reconductor 2/0 Cu OH with 795 AAC .

Orlando Daetwyler Dr., Winona Dr. Small Wire Upgrade

Walsingham

Reconductor 4/0 Cu on Bay Pines Bivd
with 795 AAC

Small Wire Upgrade

Winter Garden

Sabrina Drive Back_lot

Small Wire Upgrade

Winter Garden

Pine Street Windermere

Small Wire Upgrade

With regard to system hardening projects in general, DEF’s approach is to consider the

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

variables such as:

operating history and environment;
community impact and customer input;
exposure to storm surge and flooding;
equipment condition;

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

16
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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 H1, 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
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 tit all” when it comes

to storm hardening.

In areas like Gulf Boulevard and other coastal communities in Pinellas County, local
governments have worked with DEF to identify areas where overhead tacilities have been or will
be placed underground, and this option will help to mitigate storm outages caused by vegetation
and flying debris. DEF 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

17
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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:

Third
NORTH FLORIDA AREA Project Type | County Party
Impact
Alachua to GE Alachua (GH-2, 4.37mi) 69kV ) ]
. . Rebuild Alachua | Likely
Line Rebuild
Nobleton Tap - Floral City Tap 69 kV line ) ) ]
) Rebuild Citrus Possible
rebuild
Carrabelle Bch Tap to Eastpoint (14.14mi) . . .
. . Rebuild Franklin | Unlikely
69kV Line Rebuild
Carrabelle to Carrabelle Bch Tap (1.7mi) 69kV . . .
i . Rebuild Franklin | Unlikely
‘ Line Rebuild
QX 115kV 10.85 mile rebuild (Atwater - . .
. Rebuild Gadsden | Unlikely
Quincy (QX-1))
Rebuild 115kV JQ-12 Line Havana to . .
§ ) Rebuild Gadsden | Likely
Brdfrdvll W 10.53 miles
Jackson Bluff to Brickyard Tap Rebuild Hamilton | Unlikely
Rebuild Existing Jasper-Wrights Chapel 115kV ) ] i
} ) Rebuild Hamilton | Possible
Tie (9.59 mi)
Liberty-Jackson Bluff 69KV Line Rebld ) )
) Rebuild Leon Possible
w/design for fut 115KV
JQ 1.7 West Lake-Burnham Tap 115 kV . ) .
. i Rebuild Madison | Unlikely
rebuild; 1.53 mi
SI 69kV 4 mile Line Rebuild - Williston to ) ) ]
s Rebuild Marion Likely
Williston (CFEC)
Proctor Tap to Cara Tap 69 kV Line Rebuild Rebuild Marion Unlikely
MS-128 TO MS-135 MARION NW 35TH- . . .
Rebuild Marion Likely
49TH ST/ NW 27TH AV TO US441
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Pinecastle - Sky Lake (WR-7) - 69 kV Rebuild . .
. Rebuild Orange Possible
2.34 miles PCSL
Narcoossee to Rio Pinar (WR) - 69 kV Line . .
) Rebuild Orange Possible
Rebuild
Windermere-Bay Hill (WT) - 69 kV Rebuild . .
. Rebuild Orange Possible
3.66 miles
Lake Bryan to Vineland (LV) - 69 kV Line . .
. Rebuild Orange Possible
Rebuild
Plymouth South Sub - Relocation of PP, WP & i .
. Rebuild Orange Likely
EP Lines
NR-71 to NR-72 253F ORANGE SR408/SR . .
Rebuild Orange Possible
417 INTERCHANGE IMPROV
CFCX 69kV dedicated line to SECO . )
. rebuild Sumter Likely
‘ Continental Sub
JF-3 Ft White - Live Oak 69kV rebuild, 25.45 ) .
. Rebuild Suwannee | Unlikely
nmiles
Boyd Tap to Scanlon Tap (DP-3) 69kV rebuild, . .
) Rebuild Taylor Likely
8.0 mi
Eridu Tap to Scanlon Tap (DP-2) 69kV rebuild, . .
. Rebuild Taylor Likely
5.24 mi
Drifton to Eridu Tap (DP-1) 69kV rebuild, . .
) Rebuild Taylor Likely
13.48 mi
PC line; Rebuild Line-Replace 132 Wood Poles . i
Rebuild Taylor Possible
w/ Steel[PRG]
Deland West - DelLeon Springs 115kV & DWB ] . .
) Rebuild Volusia Likely
Rebuild
GUF Alachua Archer Rd frm SW16th -SW13th )
. . ] Governmental | Alachua Likely
City of Gainesville
CLT & CC CITRUS 405270-3-52-01 SR589 . )
Governmental | Citrus Possible
SUNCOAST PKWY II-SECT 1
CSB-93 405270-4-52-01 Citrus Suncoast Pkwy . i
Governmental | Citrus Possible
II N.Card-CR486
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HCR-12 115kV;
405822-2-52-01; SR 55 (US 19) from N of . _
Governmental | Citrus Unlikely
West Green Acres St to N of West Jump Ct;
Road Widening, Improvements & Drainage
069kV CEB .
. Governmental | Lake Unlikely
Hooks and Grand Sanitary Sewer
OLR-69kV-CR. 470 widening Lake Co. .
Governmental | Lake Possible
PWDED
LC ## 238395-5-52-01 Lake SR500 Lake Ella .
. Governmental | Lake Unlikely
to Avenida Central
LE - Transfer LE to Dbl Ckr on CFS Strs Governmental | Lake Likely
DR-90 to DR-98 238720-1-52-01 Marion . .
Governmental | Marion Unlikely
SR40; SR45/US41 to CR328
DR-36 to DR-94 238648-1 Marion SR45 Governmental | Marion Unlikely
MS-128 TO MS-135 MARION NW 35TH- . .
Governmental | Marion Unlikely
49TH ST/ NW 27TH AV TO US441
410674-3-52-01;SR 40 East of CR 314 to east i .
Governmental | Marion Possible
of CR 314A;
242484-6-52-01 Orange SR-400 Ext-Maitland .
Governmental | Orange Possible
over Keller Rd
NR-69 CIP 5029 ORANGE VALENCIA .
- - - Governmental | Orange Possible
COLLEGE LANE WIDE & IMPROVE.
WO 69kV  Underground Relocation on
) Governmental | Orange Yes
Fairbanks Avenue
NR-71 & -72 230kV
253F; SR 417/SR 408 Interchange Governmental | Orange Possible
Improvements
SLE 69kV relocation for Kennedy Blvd .
L Governmental | Orange Likely
widening (Orange Cnty)
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SLM 69kV relocations for Kennedy Blvd .
o Governmental | Orange Likely
widening (Orange Cnty)
SLM 69kV relocations for Kennedy Blvd .
o Governmental | Orange Possible
widening (Orange Cnty)
WO 69kV relocation for Kennedy Blvd .
L Governmental | Orange Likely
widening (Orange Cnty)
WO 69kV relocation for Kennedy Blvd .
o Governmental | Orange Possible
widening (Orange Cnty)
69kV EP '
. R Governmental | Orange Unlikely
431081 Wekiva Pkwy from US 441 to Ponkan
69kV  BK .
. . Governmental | Orange Unlikely
431081 Wekiva Pkwy at the Y interchange
230kV PS-94
. . Governmental | Orange Yes
431081 Wekiva Pkwy at the Y interchange
69kV EP ‘
. Governmental | Orange Unlikely
431081 Wekiva Pkwy at US441 and SR 46
WR and RW 69kV Relocation tor Econ Trail Governmental | Orange Likely
FPID 242484-5-32-01 WO 69kV Relocation for .
L Governmental | Orange Possible
I-4 Widening
FTO FTO-141 415030-1-38-01 SEMINOLE . .
Governmental | Seminole | Unlikely
CO. SR426/CR419 WIDENING
ASL-58 FPID#242592-3-32-01 SEMINOLE . .
Governmental | Seminole | Possible
STATE ROAD 400 (I-4)
ASW-17,18,19 242592-2-52-01 Seminole Cnty , .
Governmental | Seminole | Unlikely
SR400/ 1-4
WEWC-WF  417545-1-52-01, SEMINOLE, . ,
Governmental | Seminole | Unlikely
SR417 BRIDGE MOD @ SR426
WF 69kV & WEWC 69kV . .
S Governmental | Seminole | Possible
CIP 001981-01; Dean Road widening;
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NLA-23 to NLA-29 69kV 412994-3-52-01 .
. Governmental | Seminole | Yes
CSXT Comm Rail Longwood
ASL-58 FPID#242592-3-32-01 SEMINOLE . .
Governmental | Seminole | Unlikely
STATE ROAD 400 (I-4)
230kV DA, DL & DWS . .
. Governmental | Seminole | Unlikely
431081 Wekiva Pkwy at [-4 and SR 46/SR 417
WA 69 kV Relocation- SR15/600 Interchange . )
Governmental | Seminole | Unlikely
(@ SR436- #404418-1
BCF 69kV_CR-468 Four lane curb and Gutter .
. Governmental | Sumter Likely
expansion
CRCF,CCF,IT,CLT,CC CITRUS 405270-5-52- i
Governmental | Sumter Possible
01 SNCST PKWY II-SCT 3
BCF 69kV CR-468 Four lane curb and Gutter .
. Governmental | Sumter Possible
expansion
DWRB,410251-1-52-01, Volusia Co, SR 15/US . .
17 Governmental | Volusia Possible
Third
SOUTH FLORIDA AREA Project Type | County Party
Impact
HCR-12 115kV SR- 55 CITRUS.405822-2-52- . . .
01 Rebuild Citrus Possible
FV124-128 230kv 5mi Relocation for CF ) .
. Rebuild Hardee Likely
Industries
Brooksville West-Weeki Wachee Switch - 115 . .
. . Rebuild Hernando | Possible
kV line rebuild
Avon Park-SunNLakes 69 kv Rebuild, 4.82 ) ) .
) Rebuild Highlands | Likely
miles
Desoto City to Desoto City Tap 69 kV Line . . )
. Rebuild Highlands | Possible
Rebuild
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Dinner Lake-Phillips Tap (PDL-2) - Rebuild 69 . ) .
i Rebuild Highlands | Possible
kV, 2.77 miles
Denham to Morgan Rd Line #1 Rebuild Pasco Possible
BZ-384 TO BZ-386 (C-3216.30 Pasco Clinton ) .
) Rebuild Pasco Possible
Ave road improve
NP-4 thru NP-8 FIN: 256931-2-52-01 Gandy to ] . .
Rebuild Pinellas Possible
4th St
Land O Lakes - Denham line reroute to Morgan . ) )
) Rebuild Pinellas Possible
Road substation
Denham - Tampa Downs line reroute to ) . .
) Rebuild Pinellas Possible
Morgan Road substation
Oakhurst - Seminole - Rebuild 69kV Line Rebuild Pinellas Possible
BNUG 115 kV Norteast Sub FIN:256931-2- ) ) .
- Rebuild Pinellas Unlikely
52-01 Gandy to 4th St
ICB 69kV 8.25 mi rebuild (I. City to Barnum )
) Rebuild Polk No
City)
WLLW 69kV 4.52 mile rebuild (West Lk ) )
Rebuild Polk Possible
Wales-LkWales #1)
Avon Park-Avon Park North 69 kV Rebuild, . )
) Rebuild Polk Possible
3.69 mi1
Lake Wales-Crooked Lake Tap 69 kV Line . i
. . Rebuild Polk Possible
Rebuild 1.03 mi
ICB-188 TO ICB-236 197534-2-52-01 POLK ) .
Rebuild Polk Possible
SR-25 (US27)
ICB & BMF Polk-US27 Barry Rd. to Lake ] )
Rebuild Polk Possible
Cnty 197534-4-52-01
HT-39, -40 & -42; 405822-3-52-01 SR 55 from . .
. Governmental | Citrus Unlikely
Jump Ct to W Fort Island Trail (SR 44)
CLT-175 TO CLT-178 257298-6-52- .
- Governmental | Hernando | Unlikely
01 HERNANDO CR578
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ALP, 605-610, 431383-1-52-01, . .
) Govemmental | Highlands | Possible
HIGHLANDS, STATE ROAD # 25
WLB, WLB-2, ORANGE CO, .
Governmental | Orange Possible
GRANDNATIONAL OVERPASS
WR and RW 69kV Relocation for Econ Trail Governmental | Orange Possible
TMS 69kV Relocation Taft-Vineland Rd from )
Governmental | Orange Possible
SOBT to Orange Ave
SCP Relo-Bee Line Exp of John Young Bridge .
Governmental | Orange Possible
406090-1-52-01
69kV TMS-89 & -90
412994;  Sunrail Phase II, Meadow Woods | Governmental | Orange Yes
Park and Ride Station
ZNR 44, 57, 58 CIP 6360 Pasco Co Zephyrhills .
Governmental | Pasco Likely
Bypass West Gap
416561-2-52-01; SR 54 from eo CR 577 to eo .
.o Governmental | Pasco Likely
CR 579 (Morris Bridge Rd)
BZ-384 TO BZ-386 C-3216.30 Pasco Clinton
i Governmental | Pasco Yes
Ave road improve
418325-1,2-52-01; SR 54 from US 19 to Gunn; Highl
igh
CR 1 from SR 54 to Embassy Blvd-Ridge Rd; | Governmental | Pasco U l'kyl
nli
Ridge Rd from US 19 to Broad St ey
NP-4 thru NP-8 FIN: 256931-2-52-01 Gandy to ) i
Governmental | Pinellas Unlikely
4th St
LSP LSP-12 922252 PINELLAS CO. ) .
Governmental | Pinellas Unlikely
STARKEY ROAD
LSP-71-74 PID921321 PINELLAS TRAIL ) )
Governmental | Pinellas Unlikely
97TH WAY
413622-2-52-01 - CR-296 (118TH AVE.) Governmental | Pinellas Unlikely
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LSP15-17 PID2182 PINELLAS STARKY RD-
BRYAN DAIRY RD IMPROV.

BNUG 115 kV_ Norteast Sub FIN:256931-2-
52-01 Gandy to 4th St

CPM-24 TO CPM-25 12043-
112 PINELLAS CITY OF ST.PETE, ADA
ICB-188 TO ICB-236 197534-2-52-01 POLK
SR-25 (US27)

ICB & BMF Polk-US27 Barry Rd. to Lake
Cnty 197534-4-52-01

115kV DC-59 to -60
CIP 4904; Rhode Island Ave, From Veterans | Governmental | Volusia Unlikely
Memorial Parkway to Normandy Blvd

Governmental | Pinellas Unlikely

Governmental | Pinellas Unlikely

Governmental | Pinellas Unlikely

Governmental | Polk Likely

Governmental | Polk Likely

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

facilities on which third-party attachments exist.

In the description of specific hardening projects above, DEF has provided information as
to whether the projects involve joint use facilities on which third-party attachments exist. Since
2009, all joint use poles changed out in support of Rule 25-6.0342(6) are scheduled within the
company FMDR system. Communication carriers are notified at the time of the pole change out
that transfers are needed. This process is in line with the other company pole maintenance
programs and the cost to the communication carriers is minimized. By the end of 2013 auditing
cycle, DEF will have completed the required inspection of every joint use pole in the DEF
system. The 8 year inspection cycle will continue in 2014 starting with poles last inspected in
2007.

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

infrastructure improvements, including the effect on reducing storm

restoration costs and customer outages.

With respect to system-wide storm and extreme weather applications identified in
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25-6.0342(5): The attachment standards and procedures shall meet or exceed the NESC so
as to assure that third-party facilities do not impair electric safety, adequacy,
or pole reliability; do not exceed pole loading capacity; and are constructed,
installed, maintained, and operated in accordance with generally accepted

engineering practices for the utility’s service territory.

All third-party joint use attachments on DEF’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 betore and after attachments to assure company
construction standards are being met. All entities proposing to attach joint use attachments to
DEF’s distributioﬁ 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 or other
attachments. Additionally, annual and full-system audits are performed as detailed in DEF’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 entities with existing agreements to share the use of

its electric facilities.

Since 2009, DEF has continued to communicate with the telecommunications carriers
regarding the pole loading project. DEF has diligently cut cost for carriers by suggesting make
ready solutions for over loaded pole conditions that do not include pole change outs. Additional
guying and attachment rearrangement solutions have saved the communications carriers
thousands of dollars annually. DEF continues to answer any questions and address concerns
expressed verbally by joint attachers. DEF has taken all input received into consideration in the

development and finalization of this storm hardening plan.
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Distribution Overhead Construction Manual

Distribution Underground Construction Manual

Distribution Engineering Manual

Transmission Extreme Winds Loading Design Criteria Guideline for Overhead Transmission Line
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Structures
Transmission Line Engineering Design Philosophy
Joint Use — Pole Attachment Guidelines and Clearances
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Attachment B:

Ongoing Storm Preparedness Plan

Pole Inspection Plan

Vegetation Plan (included in Ongoing Storm Preparedness Plan)
2012 PSC Reliability Report; pages 40-43, 45-47, 48-63

‘ Attachment C:

1. Joint Use Pole Guidelines
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Attachment D:

1. Completed Distribution Storm Hardening Projects 2007 through 2012

26804279.1



ATTACHMENT A




DISTRIBUTION OVERHEAD
CONSTRUCTION MANUAL




Progress Energy

Copyright ©
January 1, 2011

Distribution Standards Governance Poli

All standards and procedures in the Construction Speeifications manuals are based on accepted industry practices
designed to meet or exceed the requirements of the National Electrical Safety Code (NESC) and are approved by the
employees of the Standards Unit as governing company policy for construction and work methods on the Florida and
Carolina’s distribution systems. These Specifications shall be followed and applicd on new construction. In
addition, all pole replacetnents shall be brought up to current Specifications. However, equipment may be added to a
pole if NESC clcarance and strength requirements can be met without replacing the pole to meet the current
Spccifications. This is a practice Distribution Standards encourages to avoid replacing peles prematurely or
unnecessarily as the NESC affords wtilitics this provision. Also, maintenance replacements of individual items on a
pole may be done without bringing the structure up to current specifications. [f there are questions regarding
application or interpretation, the appropriate Standards engineer should be conracted for consultation. Any planned
or engincered deviation from these standards shall be submitted to the appropriate Standards engineer for approval.
Field engineering and construction personnel processing or constructing work are ultimately responsible for ensuring
that any proposed construction is in compliance with the NESC.

The standards and procedures contained in this manual are not applicable 1o installations in mines. Mines include
open sandpits and rock quarries. Due to specific and unique requirements for electric service inside mines, overhead
and underground fucilities installed and maintained by Progress Energy must remain outside of the mine area as
defined by the Federal Mine Safety and Health Administration (MSHA).

All  stock items of material referred to in thesc manuals and tools in the Tool Catalog
{htpi/iwebappint/SpecBook WMIS/ToolCatalog/ T oglFrontPage.aspx) are selected based on field evaluations and are
approved by the Distribution Standards Unit. The appropriatc Distribution Standards Unit Engineer shall be
consulted before any substitutions or alterations are made to these standards. Any materials found to be defective or
unsatisfactory should be reported to Distribution Standards through the Defective/Failed Material Report System
(described on spec pages 01.04-10 or 20.04-10) program so appropriate action can be taken.

The material contained in this manual is proprietary to Progress Energy. The content of this book shall be held in
confidence and shall not be furnished or disclosed to any third party without the written permission of Progress
Energy. Duplication of this book, in whole or in part, is expressly prohibited.

Revisions to a specification drawing from the previous edition are marked with an arrow. Pleasc review these
changes and incorporate them into your pew construction. For information regarding specification updates issued
prior to the publishing of new editions, visit the Distribution Standards website hup://progressnctiedg-deo-
spees/index.humn,

We welcome any suggestions or feedback from the users of this book. All suggestions for improvement should be

sent to Distribution Standards, TPP 17, Raleigh, N.C.

Jonathan Elkins, P.E.
Manager, Distribution Standards
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GENERAL
1. THE LARGE ASSEMBLIES AS OUTLINED ARE CONSIDERED TO BE PREFERRED CONSTRUCTION. THE LOCATION
OF HARDWARE IS POSITIONED TO BE THE BEST FOR OVERALL APPLICATION.

2. ALTERNATE CONSTRUCTION IS FOUND IN THE MATERIAL ASSEMBLY GUIDE. DEVIATION FROM PREFERRED OR
ALTERNATE CONSTRUCTION SHOULD BE DONE ONLY WHEN ABSOLUTELY NECESSARY.

3. EQUIPMENT OR HARDWARE THAT IS NOT DIMENSIONED MAY BE ADJUSTED TO ACCOMMODATE FIELD
CONDITIONS. CONSIDERATION SHOULD BE GIVEN TO FUTURE MAINTENANCE REQUIREMENTS.

4. FOR CONTAMINATED AREAS, SEE SECTION 12.

PRIMARY CONSTRUCTION: GENERAL

1. THE CONSTRUCTION EXAMPLES ASSUME CLASS "A" WOOD POLE CONSTRUCTION UNLESS OTHERWISE STATED.
ALSO MOST EXAMPLES SHOW THREE PHASE CONSTRUCTION. TO OBTAIN THE APPROPRIATE DIMENSIONS FOR
SINGLE AND DOUBLE PHASE CONSTRUCTION, START WITH THE NEUTRAL AND USE THE PLATE MEASUREMENTS
GOING UP THE POLE.

2. FOR 25 KV CONSTRUCTION, USE 35 KV INSULATORS.

3. FOR THE LINE LOAD CONCEPT, POSITION THE LOAD CONDUCTOR BELOW THE LINE CONDUCTOR FOR TANGENT
TO BRANCH LINE TAPS.

INSTALLATION GUIDE FOR CONNECTORS: GENERAL

ALL APPROVED CONNECTORS, COMPRESSION OR BOLTED, SHOULD PERFORM IN A SATISFACTORY MANNER,
PROVIDED THE CORRECT SIZE IS SELECTED FOR THE APPLICATION AND IT IS INSTALLED CORRECTLY. THE
QUALITY OF THE ELECTRICAL CONNECTION IS GREATLY AFFECTED BY THE SURFACE CONDITION IN THE AREA OF
CONTACT OF THE CONDUCTORS TO BE JOINED.

WHEN MAKING AN ALUMINUM TO COPPER OUTSIDE CONNECTION, THE ALUMINUM SHOULD ALWAYS BE ON TOP
OF THE COPPER.

A CONNECTOR, COMPRESSION OR BOLTED, IS CLASSIFIED IN TWO WAYS:

1. ELECTRICALLY (HEAT CYCLE - "CURRENT ON" AND "CURRENT OFF" FOR AN EQUAL AMOUNT OF TIME, ONE
HOUR OR MORE, AT THE CURRENT RATING OF THE SMALLEST CONDUCTOR)

CLASS A 500 CYCLES (ALL FLORIDA POWER CONNECTORS)
CLASS B 250 CYCLES
CLASS C 125 CYCLES

2. MECHANICALLY (TENSILE STRENGTH)

CLASS I, FULL TENSION: (STRAIN SLEEVES) PRIMARY AND OPEN WIRE SECONDARY MINIMUM OF 95% OF
THE RATED BREAKING STRENGTH OF THE WEAKER OF THE CONDUCTORS JOINED.

P= CLASS II, SEMI-TENSION: THESE SLEEVES ARE RATED AT 40% OF CONDUCTOR STRENGTH. THEY CAN BE
USED IN JUMPERS, TPX SERVICE NEUTRALS AND SLACK SPANS.

CLASS III, MINIMUM TENSION: (SERVICE AND REDUCING SLEEVES) NOT TO BE USED AS STRAIN SLEEVES.
MINIMUM OF 5% OF THE WEAKER OF THE CONDUCTORS JOINED, OR 200 POUNDS, WHICHEVER 1S LARGER.
100 POUNDS IF NO. 6 OR SMALLER.
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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 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
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 DWG. 01.00-03 AND SHOW THE WIND SPEED TO BE USED FOR THIS DETERMINATION. THE POLEFOREMAN
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
POLEFOREMAN 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. POLEFOREMAN 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 DWG. 01.00-03 SHOW THE WIND SPEED AND ICE TO BE USED
FOR THIS DETERMINATION. THE POLEFOREMAN 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
POLEFOREMAN PROGRAM.

- P Duke

N MECHANICAL LOADING REQUIREMENTS @ Energy.
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1. THIS MAP SHOWS THE VALUES OF NOMINAL DESIGN 3-SECOND GUST WIND SPEEDS IN MILES PER HOUR AT
33 FT ABOVE GROUND. THESE ARE THE VALUES TO BE USED TO DETERMINE COMPLIANCE WITH THE EXTREME
WIND LOADING REQUIREMENTS OF THE NESC RULE 250C. SEE DWG. 01.00-02 TO DETERMINE IF A PARTICULAR
LINE MUST BE DESIGNED TO MEET EXTREME WIND LOADING. THESE VALUES ARE TO BE USED IN THE
POLEFOREMAN PROGRAM AS DEFINED BY DWG. 01.00-06. WHEN BETWEEN CONTOUR LINES, UTILIZE THE
HIGHER VALUE. (EXAMPLE: IF THE LOCATION LIES BETWEEN THE 110 AND 120 CONTOUR LINES, UTILIZE
120 MPH IN THE POLEFOREMAN PROGRAM)
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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,

® JB Duke
I POLEFOREMAN @ Energy-
0

DWG.
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PoleForeman
Monday, October 09, 2006

SPANS
Span: 1 Span Length (ft): 200 Direction: 90°
Circuit: 1
Primary Ruling Span (ft) Offset (in) Attach A (in) Attach B (in) Tension (Ibs)  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 (Ibs})  Sag (in)
1/0 AAAC (7) RT 250 1 138 138 1682 25
Span: 2 Span Length (ft): 200 Direction: 270°

Circuit: 1
Primary Ruling Span (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

INSULATORS
Insulator Attach Loading Angle
15KV Horz Post 6" 40% (250C) 0°
15KV Horz Post 42" 40% (250C) 0°
15KV Horz Post 78" 40% (250C) 0°
Spool 138" 19% (250C) 0°

ANALYSIS DATA

Pole: 45/1
Horizontal Loading:
Vertical Loading:

PoleForeman
Monday, October 09, 2006

Loading District: Light
83% (250C)
18% (250C)

Construction Grade: Grade C (Elsewhere)
Rule 250B Loading: Wind (psf): 9 Ice (in): 0
Rule 250C Loading: Wind (mph): 130 MPH

POLES
Pole Length (ft) Depth (ft Elevation (ft)
0 45 6.5 0
1 45 6.5 -5
2 45 6.5 -5
POLEFOREMAN - %Progress&lergy
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TAG POLE WITH EQUIPMENT ID NUMBER

EQUIPMENT ID TRANSFORMER
NUMBER [ SIZE
C>1234567 A 25-A —— PHASE
45 1234567
. POLE HEIGHT \— EQUIPMENT 1D
NUMBER
POLE TRANSFORMER

NOTES:
FOR POLES, TRANSFORMERS, PRIMARY METERS AND CAPACITORS THE EQUIPMENT ID NUMBER HAS SEVEB (7)
NUMERICAL DIGITS. ADDITIONAL TEXT DESCRIBES THE POLE HEIGHT, TRANSFORMER SIZE AND PHASE, ETC.

TAG POLE WITH EQUIPMENT ID NUMBER
TAG POSITION NUMBER AS DIRECTED BY ENGINEERING

POSITION EQUIPMENT ID
PHASE NUMBER /‘ NUMBER
$ 80Y234567 -1A $ CL33-1 ‘UD’ E;S4567-1ABC
FUSE SIZE —/ Z PHASE CLASS PHASE / \- POSITION
EQUIPMENT ID TYPE SIZE
NUMBER
QOH FUSE STREET LIGHT RECLOSER

NOTES:
FOR OH FUSES, RECLOSERS, SECTIONALIZERS AND STREET LIGHTS THE EQUIPMENT ID NUMBER HAS

SEVEN (7) NUMERICAL DIGITS. ADDITIONAL TEXT DESCRIBES THE FUSE SIZE, RECLOSER TYPE/SIZE,
SL CLASS AND "POSITION" NUMBER.

TAG POLE WITH EQUIPMENT ID NUMBER INCLUDING ALPHA DESIGNATOR

OPERATIONS
SIZE EQUIPMENT ID SIZE gig}rgzﬁ%’:“
P NUMBER /_
> 600 o 600 J 11234567
J1234567 J1234567 328
OPE EQUIPMENT ID
OPERATIONS N\ STATUS OPERATIONS —/ EQUIPMENT SIZE J NUMBER
CENTER ALPHA (OPEN ONLY)  CENTER ALPHA 1D NUMBER
DESIGNATOR DESIGNATOR
SWITCH (QPEN) SWITCH (CLOSED) REGULATOR

NOTES:

FOR 300/600 AMP SWITCHES, AND REGULATORS THE EQUIPMENT ID NUMBER HAS SEVEN (7) NUMERICAL DIGITS
WITH THE OPERATIONS CENTER IDENTIFIER ALPHA ON THE FRONT.

GIS DEVICE DESCRIPTIONS @ Energy-
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PRIMARY PRIMARY

INSTALL REMOVE
DESIGNATOR DESIGNATOR
FEEDER ID MATERIAL FEEDER ID
MATERIAL:
I 795 MCM AL ABC W123 R #2 ALC W123

SIZE / \\ PHASE SIZE / X— PHASE

NOTES:

FOR OH & UG PRIMARY WIRE AND CABLE, THERE IS TEXT DESCRIBING THE WIRE/CABLE SIZE, MATERIAL TYPE,
PHASE, FEEDER ID AND INSTALL (I) OR REMOVE (R) STATUS. SOME OF THIS TEXT IS OPTIONAL AND WILL NOT
BE SHOWN IN ALL CASES.

EQUIPMENT ID NUMBER FORMAT FOR SWITCHGEAR

SECONDARY SECONDARY
INSTALL REMOVE
DESIGNATOR —\ /— NUMBER OF CONDUCTORS DESIGNATOR —\ /— NUMBER OF CONDUCTORS
I 1/0-3-SN R #6-2-SL
y) \ /. AN

SIZE —/ \— TYPE SIZE —/ \— TYPE

NOTES:

FOR OH AND UG SECONDARY CABLE, THERE IS TEXT DESCRIBING THE CABLE SIZE, NUMBER OF CONDUCTORS,
WHETHER IT IS SECONDARY NEUTRAL (SN), SERVICE (S) OR STREET LIGHT (SL) CABLE AND INSTALL (I) OR
REMOVE (R) STATUS.

TAG CABINET WITH EQUIPMENT ID NUMBER
INCLUDING ALPHA DESIGNATOR AND POSITION NUMBERS

PHASE

POSITION
(BAYOOR WAY)\‘ 1ABC

4/12/10

OPEN 2ABC OPERATIONS CENTER
/ j ALPHA DESIGNATOR
STATUS
(OPEN ONLY) 11234567
PME9 ™ equipMent 10
80| 80 80| 80 NUMBER
4A | 4C 3C| 3A SWITCHGEAR
FUSE SIZE A~ A~ TYPE
rosimon — 807 ; 80
N
(BaY OR WAY) ~4B~_ oHASE 3B
SWITCHGEAR
- J Duke
T GIS DEVICE DESCRIPTIONS @ Energy:
0
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ARRESTER e LL OPEN <o
PRIMARY
SWITCH
BREAKER > | B CLOSED o
CAPACITOR —| N OPEN -{EI-
RECLOSER
DOWN GUY ———{ CLOSED R
OPEN REGULATOR @
ELBOWS
CLOSED SPLICE o
SECONDARY
FAULT INDICATOR CONDUCTOR CABLE MARKER v
NODES
OPEN POINT L
GENERATOR
UPS OPEN <o
SECONDARY
SWITCH
INTERRUPTER (VFI'S) CLOSED -
NON-PROGRESS
ENERGY OPEN
SECTIONALIZER
wooD CLOSED

JOINT USE (WOOD)

SIREN (AT NUCLEAR PLANTS)

lele|d|zl0/0OmMOO®])|e6|@|e

PRIMARY METER

CONCRETE STEP TRANSFORMER @
POLES JOINT USE (CONCRETE) —<p
STREETS,
AREA LIGHTS
TRANSM WITH
ATTACHMENT DECORATIVE —N
TRANSM WITHOUT 0
ATTACHMENT MANHOLE
PUSH BRACE PAD D
STUB PEDESTAL > ]E[
PHASE CONNECTOR VAULT
STRUCTURES
PRIMARY MIDSPAN TAP BOX —
CONDUCTOR
NODES OPEN POINT ENCLOSURE 1]
CABLE MARKER ® HANDHOLE
OPEN PLATFORM O
PRIMARY ,\J
FUSE STREETS,
CLOSED /\J AREA LIGHTS BANK ¥

SWITCHGEAR

H
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'A' PHASE
"B PHASE
TRANSFORMERS, | , -,
OVERHEAD* | ‘C' PHASE
OPEN BANK
CLOSED BANK
"A' PHASE
'B' PHASE
TRANSFORMERS,
UNDERGROUND | 'C' PHASE
W/ PAD *
OPEN BANK

CLOSED BANK

TRANSFORMERS, UNDERGROUND

W/ PAD
2 WAY
VACCUUM
SWITCH 3 WAY
4 WAY
MEDIUM VOLTAGE
SENSING
DEVICES

LOW VOLTAGE

~rH | B |8 EEEEBIE» &> > >

*WILL HAVE VOLTAGE AND PHASE TEXT INFO
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GROUNDING ELECTRODES FOR DISTRIBUTION LINES

THE OVERHEAD DISTRIBUTION LINE DESIGN STANDARD IN THE CAROLINAS AND FLORIDA IS CONSIDERED TO BE
A MULTI-GROUNDED SYSTEM PER THE NESC. THE NESC REQUIRES THE NEUTRAL OF A MULTI-GROUNDED SYSTEM
TO BE CONNECTED TO A MAN MADE ELECTRODE (GROUND ROD) AT EACH TRANSFORMER AND AT A SUFFICIENT
NUMBER OF ADDITIONAL ELECTRODES TO TOTAL NOT LESS THAN 4 GROUNDS IN EACH MILE OF THE ENTIRE LINE,
NOT INCLUDING GROUNDS AT 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 —‘ ;—— 1 MILE SEGMENT —‘

Q A0 Q @) O O
O ~ O O ~

t—— 1 MILE SEGMENT ‘—]

(O GROUND ROD LOCATION

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

GROUNDING ELECTRODES FOR Progress Energy
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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 ALL #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
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.

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

IN ST. PETERSBURG AND CLEARWATER, THERE ARE THREE EXCEPTIONS THAT REQUIRE ALL DISTRIBUTION GROUNDS
TO BE ON SEPARATE INTERMEDIATE DISTRIBUTION POLES BECAUSE OF CATHODIC PROBLEMS.

1. NORTHEAST - 40TH STREET 230 KV LINE
2. ANCLOTE - LARGO 230 KV LINE - SECTION ANL129 TO ANL147 AND POLES ANLS9, 105 AND 111.
3. DISSTON TO KENNETH CITY SUBSTATION - KD-35 TO KD-57.

- Pbuke
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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 WITH ARRESTERS IS INSTALLED (i.e. TRANSFORMERS, CAPACITOR BANKS,
RECLOSERS, ETC.) A DRIVEN ROD SHALL BE INSTALLED AS FOLLOWS:

ONE DEEP-DRIVEN GROUND CONSISTING OF 4-5' RODS (INSTALLED ONE ON TOP OF THE OTHER TO PROVIDE
1 VERTICAL ELECTRODE 20' IN LENGTH). IF IT BECOMES IMPRACTICAL TO INSTALL 4 DEEP-DRIVEN RODS
DUE TO ADVERSE SOIL CONDITIONS (I.E., ROCK), THEN INSTALLATION WILL BE CONSIDERED COMPLETE
WITH THE MAXIMUM NUMBER OF RODS THAT THE SOIL WILL PERMIT.

EQUIPMENT WITH NO ARRESTERS REQUIRES ONLY 2 - 5' RODS.

WHEN STREET LIGHT INSTALLATIONS REQUIRE A DRIVEN GROUND, 2 - 5' RODS WILL BE INSTALLED AND
INTERCONNECTED WITH THE NEUTRAL CONDUCTOR.

GROUNDING
COMPATIBLE UNITS DESCRIPTION/APPLICATION
GAR2F GROUND EQUIPMENT WITHOUT ARRESTERS - 2 - 5' RODS ONLY
GAR4F GROUND EQUIPMENT WITH ARRESTERS - 4 - 5' RODS ONLY
GOWEG6F WOOD POLE GROUND WITH EQUIPMENT - WIRE ONLY
GOCEG6F CONCRETE POLE GROUND - WIRE ONLY
GOMEG6F METAL POLE GROUND WITH EQUIPMENT - WIRE ONLY
GUPED6F BONDING GROUND FOR JOINT USE/ PEDESTAL
GUB6F BONDING GROUND FOR JOINT USE PMT
GUP1E4F GROUND SINGLE-PHASE PMT - WIRE ONLY
GUP3E4F GROUND THREE-PHASE PMT - WIRE ONLY
GUPGE2F GROUND PAD-MOUNTED SWITCHGEAR - WIRE ONLY
GUFPCE2F GROUND PAD-MOUNTED CAPACITOR - WIRE ONLY
GUFTPE2F GROUND FOR TERMINAL POLE - WIRE ONLY
GUEMB2F GROUND PRIMARY METER UNDERGROUND CABINET - WIRE ONLY
3
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4-5' GROUND
RODS.
CN 9220192319
CU GAR4F

SQUEEZON CONNECTOR

(\<)

NEUTRAL

N— " {

GRND. WIRE STAPLE

12" STAPLE
SPACING FROM
6' ABOVE
GRADE TO
NEUTRAL

#6 SD BC
CU GOWEGF
LOCATE ON
QUADRANT OF
POLE

"

ABOVE GRADE

6" STAPLE
SPACING
FROM GRADE
LEVEL TO 6'
ABOVE GRADE

SEE
DETAIL A

NOTES:

~
<
%

2N\
&

[e— 18" MIN.A—I

SEE NOTE 1 SEE
DETAIL B

FRONT VIEW

DIRECTION OF TRAFFIC
—— ——
—_— —_—

FACE OF CURB STREET SIDE -~

poLte
N

%:UND ROD AND WIRE

»

TO BE LOCATED ON
QUADRANT OF POLE

GND. WIRE MUST
v BE INSTALLED ON

OPPOSITE SIDE

FROM SET SCREW

DETAIL ‘A’

3

[=— 5/8" COUPLING
CN 060136

| o

DETAIL B

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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02.02 POLES

POLES - GENERAL. .. ... . i i i e e i .02.02-01
POLES - GENERAL . ... . i i e i e e .02.02-02A
POLES - GENERAL . .. ... . . i i e e e s .02.02-02B
STANDARD POLE SIZING - WOOD . . ... i i e .02.02-03A
STANDARD POLE SIZING - WOOD . .. .. .. i e e .02.02-03B
STANDARD POLE SIZING - WOOD . . . ... i i e e e .02.02-03C
LOADING CRITERIA FOR EQUIPMENT PLATFORMS . . ... .. ... .. ... i i .02.02-03D
DISTRIBUTION LINE POLE MAINTENANCE . . ... ... ... ... .. . i .02.02-04
PILASTER AND CONCRETE POLE CONSTRUCTION . . ... ... . . i 02.02-06
EQUIPMENT HARDWARE GROUNDS . . ... .. . i i e .02.02-07
POLE PROPERTIES AND STANDARD BURIALDEPTH . ...... ... .. ... ... ... i, .02.02-08
STANDARD FRAMING AND BRANDING FOR DISTRIBUTION CCAPOLES . ................... .02.02-10
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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
DEAD END CONSTRUCTION ANGLE TO 59 DEGREES

BIRTHMARK lBIRTHMARK
04 59 DEGREE

MAX. LINE ANGLE

LINE ANGLE
60-90 DEGREES TANGENT CONSTRUCTION
BIRTHMARK BIRTHMARK
LONGER SPAN L LONGER SPAN
7 \_~/ 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.
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COMPATIBLE UNITS FOR DISTRIBUTION WOOD POLES
QTY
PER DESCRIPTION

COMPATIBLE QrY CATALOG
UNIT REQ'D NUMBER

P306F 030306
P353F 030353
P355F 030355
P401F 9220165759
P402F 9220165760
P403F 030403
P404F 030404
P405F 030405
P451F 9220162033
P452F 030452
P453F 9220165757
P454F 030454
PS501F 030501
PS03F 030503
PS0H1F 9220161789
P5QH2F 9220169868
PS51F 030551
P552F 030552
P553F 030553
P55H1F 9220161790
P55H2F 9220161792
P601F 030601
P602F 030602
P603F 030603
P652F 030652
P653F 030653
P701F 030701
P751F 030751

MACRO UNIT

=z
o
o
c

[

POLE, WOOD, 30', CLASS-6
POLE, WOOD, 35', CLASS-3

POLE, WOOD, 35', CLASS-5

POLE, WOOD, CLASS-1, 40, CCA
POLE, WOOD, CLASS-2, 40', CCA
POLE, WOOD, 40', CLASS-3

POLE, WOOD, 40', CLASS-4

POLE, WOOD, 40', CLASS-5

POLE, WOOD, CLASS-1, 45', CCA
POLE, WOOD, 45', CLASS-2

POLE, WOOD, CLASS-3, 45', CCA
POLE, WOOD, 45', CLASS-4

POLE, WOOD, 50', CLASS-1

POLE, WOOD, 50', CLASS-3

POLE, WOOD, CLASS-H1, 50', CCA
POLE, WOOD, CLASS-H2, 50', CCA
POLE, WOOD, 55', CLASS-1

POLE, WOOD, 55', CLASS-2

POLE, WOOD, 55, CLASS-3

POLE, WOOD, CLASS-H1, 55', CCA
POLE, WOOD, CLASS-H2, 55', CCA
POLE, WOOD, 60', CLASS-1

POLE, WOOD, 60', CLASS-2

POLE, WOOD, 60', CLASS-3

POLE, WOOD, 65', CLASS-2

POLE, WOOD, 65', CLASS-3

POLE, WOOD, 70', CLASS-1

POLE, WOOD, 75', CLASS-1

WDV DWIN]| =

-
(=}

-
-

-
N

[
w

[
Fy

-
wn

-
(=3

-
~

[
=]

[
0

N
[=]

N
-

N
N

N
w

N
H

N
v

N
(=)

N
~

Blelelmlle s el e e e b s s e e e e ] e e
N N RN L N R RN

N
(2]

COMPATIBLE UNITS FOR DISTRIBUTION CONCRETE POLES
QrY
PER DESCRIPTION

COMPATIBLE QTY CATALOG
UNIT REQ'D NUMBER

PCC18PILASTERF 1 328732
PCC30T1F 1 034301
PCC30T3F 1 034303

034351

152105

PCC35T3F 034353

PCC40T3F 034403

PCC45T3F 034453

PCC50T2F 034502
PCC55T2F 034552
PCC6514KF 034148

MACRO UNIT

z
5]
a
c

PILASTER 18'

POLE, CONCRETE, PLAIN 30'TYPE 1

POLE, CONCRETE, 30'TY 3

POLE, CONCRETE, 35 FT. TYPE 1, SAME DRILLING AS 30' TYPE 1
BOLT, MACH, SQ, NUT, 5/8"X6"

POLE, CONCRETE, 35'TY 3

POLE, CONCRETE, 40', TYPE-3

POLE, CONCRETE, 45', TYPE-3

POLE, CONCRETE, 50" TY CLASS II

POLE, CONCRETE, 55' TYPE CLASS - I, DISTRIBUTION
POLE, CONCRETE, 65', SPUN, ROUND, 14, KIP, 15.39", TIP

PCC35T1F

wle|Nvinlin] & [WIN]|-=

G RS N

-
o

COMPATIBLE UNITS FOR CONCRETE LIGHTING POLES
Qry
PER DESCRIPTION
CU
PCC15TOTNF 1 34150 1 POLE CNCR 15' TY 0 TENNON

34150 POLE, CNCR 15' TY 0 TENNON

192107 WIRE, COPPER, #10, STREETLIGHT, ST LIGHT # 10 CU

34155 POLE, CNCR, 16FT, EMBEDDED
192107 WIRE, COPPER, #10, STREETLIGHT, ST LIGHT # 10 CU

COMPATIBLE QTY CATALOG

MACRO UN
CRO UNIT UNIT REQ'D NUMBER

PCC15TOTNWF 1

PCC160CTF

PoEneray.
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LABOR ONLY COMPATIBLE UNITS FOR POLES
cu QrY
COMPATIBLE QTY | CATALOG
MACRO UNIT | ITEM ONIT ReQD | NUMBER | PR DESCRIPTION
NO. cu
1 BKTPTES4FBGF 1 5 1| POLE TOP EXTENSION - 54 INCH FIBERGLASS
2 OHBKTBANDINGF 1 s 1 | BAND OVERHEAD BRACKET TO CONCRETE OR STEEL POLE
3 OHLABFLAGMANF 1 B 1 | OH LABOR FOR FLAGMAN (PER HOUR)
4 | OHLABREINFORCEF 1 B 1| OH LABOR TO REINFORCE EXIST POLE, INCLUDES SETUP (PER POLE)
5 OHLABSETUPF 1 B 1_ | CONTRACT POLE INSPECTION SETUP AND JOB BRIEF (PER POINT)
6 OHLTLABSETUPF 1 B 1_ | OH LINE TRUCK, PPE,TOOL SETUP AND JOB BRIEF (PER POINT)
7 PFILLBIRDHOLEF 1 5 1 | POLE - FILL BIRD HOLE
8 PLABHANDDIGLF 1 5 1| POLE LABOR TO HAND DIG, INACESSIBLE (30FT AND LARGER)
9 PLABHANDDIGSF 1 s 1| POLE LABOR TO HAND DIG, INACESSIBLE (LESS THAN 30FT)
10 PLABHANDSETLF 1 3 1| POLE LABOR TO HAND SET, INACESSIBLE (30FT AND LARGER)
11 PLABHANDSETSF 1 5 1| POLE LABOR TO HAND SET, INACESSIBLE (LESS THAN 30FT)
12 PLABHOLDPOLEF 1 5 1| POLE LABOR SETUP TRUCK TO HOLD EXISTING POLE (PER MAN HOUR)
13 PLABINSPF 1 5 1| POLE LABOR TO VISUALLY INSP HARDWARE, CONNECTIONS, DECAY
14 PLABJETF 1 5 1| POLE LABOR WHEN JETTING IS REQUIRED FOR HOLE
15 PLABOHGUARDF 1 5 1 | POLE LABOR TO INSTALL AND REMOVE POLE GUARD (PER SECTION)
16 PLABREALIGNF 1 5 1| POLE LABOR TO REALIGN, STRAIGHTEN OR LEAN
) 17 PLABREMREINFF 1 5 1| POLE LABOR TO REMOVE STEEL REINFORCEMENT
18 PLABREMSTUBF 1 5 1| POLE LABOR TO REMOVE POLE STUB
19 PLABROCKCHIPF 1 5 1| POLE LABOR FOR HAND CHIPPING ROCK FOR HOLE
20 | PLABROCKCOLARF 1 5 1| POLE LABOR TO INSTALL ROCK COLAR (ROCK NOT INCLUDED)
21 PLABSAWOFFF 1 5 1| POLE LABOR TO SAW POLE OFF PER CUT
22 PLABTEMPPOLEF 1 - 1| POLE LABOR TO INSTALL AND REMOVE TEMP WOOD POLE - ANY SIZE
23 | PLLABHANDDIGLF 1 5 1| LIGHT POLE LABOR TO HAND DIG, INACESSIBLE (30FT AND LARGER)
24 | PLLABHANDDIGSF 1 5 1| LIGHT POLE LABOR TO HAND DIG, INACESSIBLE (LESS THAN 30FT)
25 | PLLABHANDSETLF 1 B 1 | LIGHT POLE LABOR TO HAND SET, INACESSIBLE (30FT AND LARGER)
26 | PLLABHANDSETSF 1 5 1| LIGHT POLE LABOR TO HAND SET, INACESSIBLE (LESS THAN 30FT)
27 PLLABINSPF 1 B 1| LIGHT POLE LABOR TO VISUALLY INSP HARDWARE, CONNECTS, DECAY
28 PLLABREALIGNF 1 B 1| LIGHT POLE LABOR TO REALIGN, STRAIGHTEN OR LEAN
29 | PLLABROCKCHIPF 1 B 1| LIGHT POLE LABOR FOR HAND CHIPPING ROCK FOR HOLE
30 PLLABSAWOFFF 1 B 1| LIGHT POLE LABOR TO SAW POLE OFF PER CUT
31 POLETREATF 1 B 1| TREAT POLE
32 | UGLABFLAGMANF 1 - 1| UG LABOR FOR FLAGMAN (PER HOUR)
3
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) COMMON STOCKED WOOD POLES
COMPATIBLE CATALOG
T

HEIGH CLass UNIT NUMBER
30 6 P306F 030306
35 5 P355F 030355
40 5 P405F 030405
45 4 P4S4F 030454
a5 2 P452F 030452
50 3 PS03F 030503
55 3 P553F 030553
55 2 P552F 030552
55 1 P551F 030551

SELF SUPPORTING POLES:

THE USE OF SELF SUPPORTING POLES, FOR ANGLES GREATER THAN 15 DEGREES, IS STRONGLY DISCOURAGED
DUE TO THE ASSOCIATED HIGH COSTS AND AN EXTENSIVE DESIGN PROCESS TAKING UPWARDS OF SIX MONTHS.

IF ALL OTHER OPTIONS ARE EXHAUSTED AND A SELF SUPPORTING POLE IS REQUIRED, CONTACT DISTRIBUTION
STANDARDS TO START THE DESIGN PROCESS.

DISTRIBUTION STANDARDS HAS CREATED SEVERAL QUICK REFERENCE TABLES FOR SELF SUPPORTING POLES
HAVING ANGLES LESS THAN 15 DEGREES IN EFFORTS TO MINIMIZE THE DESIGN PROCESS. NOT EVERY SCENARIO
WITH AN ANGLE LESS THAN 15 DEGREES FITS WITHIN THE GUIDELINES OF THESE TABLES. CONTACT
DISTRIBUTION STANDARDS IN REFERENCE TO THE SELF SUPPORTING POLE TABLES.

NOTES:

1. POLE SIZING TABLES ARE INCLUDED ON APPLICABLE TANGENT DRAWINGS IN SECTION 03.
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o

P= RECOMMENDED ALLOWABLE WEIGHT OF ALL EQUIPMENT AT VARIOUS DISTANCES FROM TOP OF POLE
(MEASURED TO TOP EQUIPMENT MOUNTING BOLT)
POLE POLE
‘ LENGTH CLASS 4 FT. 6 FT. 8 FT. 10 FT. 12 FT. 14 FT. 16 FT. 18 FT. 20 FT.
5 1461 1569 1698 1855 2048 2292 2609 3037 3646
» 4% 1809 2187 2363 2577 2841 3174 3608 4194 5029
35 3 2467 2967 3201 3486 3837 4282 4862 5645 6762
» 2% 3284 3934 4238 4609 5068 5650 6407 7433 8894
1 4285 5112 5502 5977 6566 7312 8284 9601 11478
5 1308 1579 1697 1834 1995 2189 2425 2720 3099
4 1807 2168 2324 2507 2723 2983 3299 3695 4204
40 3 2434 2902 3107 3346 3629 3969 4384 4904 5572
2 3206 3804 4067 4374 4737 5174 5709 6378 7239
1 4144 4896 5227 5614 6074 6626 7303 8151 9243
4 1955 2078 2215 2371 2551 2758 3002 3292 3645
3 2601 2759 2936 3138 3369 3638 3954 4330 4788
45 » 2% 3524 3734 3971 4241 4550 4909 5331 5835 6447
1 4502 4763 5059 5395 5781 6230 6758 7388 8155
> H1* 5664 5985 6349 6762 7238 7792 8444 9222 10169
» H2* 7261 7669 8129 8655 9259 9962 10790 11779 12982
> 3 2513 2657 2817 2995 3194 3420 3678 3977 4326
50 2 3376 3567 3777 4012 4276 4574 4915 5310 5771
1 4439 4685 4958 5262 5603 5990 6432 6943 7541
H1 5547 5847 6178 6549 6965 7437 7978 8603 9335
H2 7056 7432 7849 8314 8837 9430 10109 10895 11815
> 3 2451 2586 2733 2894 3072 3270 3492 3742 4028
55 2 3267 3443 3636 3846 4079 4338 4628 4956 5329
1 4268 4493 4739 5010 5309 5641 6013 6434 6914
H1 5476 5760 6071 6412 6789 7208 7678 8210 8816
H2 6717 7057 7428 7836 8288 8791 9354 9992 10720
3 2407 2535 2673 2823 2986 3165 3362 3581 3825
60 2 3186 3352 3530 3724 3935 4167 4422 4706 5023
1 4136 4346 4573 4820 5088 5383 5708 6069 6473
| i 5278 5541 5825 6134 6470 6840 7247 7700 8207
P H2* 6635 6960 7311 7692 8108 8565 9069 9629 10255
> 3 2377 2500 2631 2772 2925 3090 3270 3467 3684
65 2 3126 3283 3452 3633 3828 4040 4271 4524 4802
» 1* 4034 4233 4445 4673 4920 5188 5479 5799 6151
»Hl* 5122 5369 5633 5917 6224 6557 6920 7318 7756
P H2* 6410 6713 7037 7386 7763 8172 8619 9108 9647

» * POLE CLASS IS AVAILABLE, BUT MUST BE SPECIAL ORDERED. CONTACT STORES AS SOON AS YOU KNOW THIS CLASS IS REQUIRED TO
ENSURE POLE IS AVAILABLE AT CONSTRUCTION TIME.

THE TABLE ABOVE SHOULD BE USED FOR GRADE C CONSTRUCTION. GRADE B CONSTRUCTION REQUIRES ANALYSIS USING POLEFOREMAN.
»DO NOT EXCEED VALUES IN TABLE WITHOUT AN ANALYSIS USING POLEFOREMAN.

ALLOWABLE WEIGHTS ARE BASED ON CENTER OF LOAD BEING LOCATED A MAXIMUM OF 24" FROM FACE OF POLE. LOADS LOCATED GREATER
THAN 24" FROM FACE OF POLE REQUIRE ANALYSIS USING POLEFOREMAN.

IMPORTANT:

LOADS GREATER THAN 5010 LBS (THREE 167 KVA TRANSFORMERS) REQUIRE ANALYSIS USING POLEFOREMAN.
LOADS GREATER THAN 3000 LBS (OR THREE 75 KVA AND LARGER TRANSFORMERS) REQUIRE 10% PLUS 4 FT POLE EMBEDMENT,
OTHERWISE USE EMBEDMENTS SHOWN ON DWG. 02.02-08.

EXAMPLE: 3-100 KVA TRANSFORMERS WEIGH (SEE DWG. 06.00-12) 1369 LBS. X 3= 4107 LBS.
MOUNTED 12 FT, FROM THE TOP OF POLE, USE A 45C2 POLE. EMBED POLE 10% PLUS 4 FT.= 8.5 FT.

IF REQUIRED POLE IS NOT AVAILABLE, SEE DWG. 02.02-03C TO DETERMINE EQUIVALENT POLE.

IN THIS EXAMPLE, A 55C3 WITH 10 FT. CUT OFF THE TOP WOULD BE EQUIVALENT TO A 45C2, BASED ON
THE RULE OF THUMB STATED ON DWG. 02.02-03C.
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a
TABLE A - ANSI DIMENSIONS FOR SOUTHERN PINE POLES
CLASS H2 H1 1 2 3 4 S 6

MINIMUM CIRCUMFERENCE | 31 | 29 | 27 | 25 | 23 | 21 | 19 | w

LENGTH OF POLE (FEET) MINIMUM CIRCUMFERENCE AT 6 FEET FROM BUTT (INCHES)
30 - - 36.5 34.0 32.0 29.5 27.5 25.0
35 43.5 41.5 39.0 36.5 34.0 31.5 29.0 27.0
40 46.0 43.5 41.0 38.5 36.0 33.5 31.0 28.5
45 48.5 45.5 43.0 40.5 37.5 35.0 32.5 30.0
50 50.5 47.5 45.0 42.0 39.0 36.5 34.0
55 52.0 49.5 46.5 43.5 40.5 38.0
60 54.0 51.0 48.0 45.0 42.0 39.0
65 55.5 52.5 49,5 46.5 43.5 40.5
70 57.0 54.0 51.0 48.0 45.0
75 5.5 52.5
80

a
TABLE B - TAPER FACTOR CHART FOR SOUTHERN PINE POLES
CLASS H2 | H1 1 2 | 3] 4 | s 6
LENGTH OF POLE (FEET) CIRCUMFERENCE TAPER FACTOR (INCHES PER FOOT)

30 - - 0.3958 | 0.3750 | 0.3750 | 0.3542 | 0.3542 | 0.3333
35 0.4310 | 0.4310 | 0.4138 | 0.3966 | 0.3793 | 0.3621 | 0.3448 | 0.3448
40 0.4412 | 0.4265 | 0.4118 | 0.3971 | 0.3824 | 0.3676 | 0.3529 | 0.3382
45 0.4487 | 0.4231 | 0.4103 | 0.3974 | 0.3718 | 0.3590 | 0.3462
50 0.4432 | 0.4205 | 0.4091 | 0.3864 | 0.3636 | 0.3523 | 0.3409
55 0.4286 | 0.4184 | 0.3980 | 0.3776 | 0.3571 | 0.3469
60 0.4259 | 0.4074 | 0.3889 | 0.3704 | 0.3519 | 0.3333
65 0.4153 | 0.3983 | 0.3814 | 0.3644 | 0.3475 | 0.3305
70 0.4063 | 0.3906 | 0.3750 | 0.3594 | 0.3438
75 0.4058 | 0.3841 | 0.3696 | .34
80

THE TABLES ABOVE PROVIDE INFORMATION NEEDED TO DETERMINE POLE EQUIVALENCY. TO BE EQUIVALENT POLES MUST HAVE AT LEAST
THE SAME CIRCUMFERENCE AT THE GROUND LINE AND AT THE TOP.

RULE OF THUMB FOR DETERMINING EQUIVALENCY : TEN FEET CAN BE CUT OFF THE TOP OF A POLE TO INCREASE THE CLASS BY 1.
THIS RULE CAN ONLY BE USED ON POLES LOCATED ABOVE THE BOLD LINE SHOWN IN THE TABLES ABOVE.

FOR POLES THAT DO NOT FOLLOW THE RULE OF THUMB, A QUICK CHECK CAN BE PERFORMED. SEE EXAMPLE BELOW.

EXAMPLE: WE NEED A 65C1 POLE BUT ONLY HAVE A 80C2 AND AN 75C2, WHICH IS ACCEPTABLE?

FIRST CHECK THE CIRCUMFERENCE AT 6 FT. FROM THE BUTT SHOWN IN TABLE A. THE 65C1 IS 49,57, 80C2 IS 50.5" AND THE 75C2 IS
49", THE 85C3 WILL BE TOO SMALL EVEN AT 6 FT. FROM THE BUTT. TO BE ABSOLUTELY ACCURATE, YOU WOULD NEED TO CHECK THE
CIRCUMFERENCE AT THE GROUND LINE RATHER THAN AT 6 FT. FROM THE BUTT. HOWEVER, IN THIS CASE, IT IS OBVIOUS THAT THE
GROUNDLINE CIRCUMFERENCE OF THE 80C2 IS GREATER THAN THE 65C1.

NEXT COMPARE THE TOP CIRCUMFERENCES OF THE 2 POLES. THE 65C1 REQUIRES A 27" TOP CIRCUMFERENCE (SEE TABLE A) NOW
CHECK THE CIRCUMFERENCE OF THE 80C2 AT 15 FT. FROM THE TOP (15 FT. CUT OFF TO MAKE IT A 65 FT. POLE).

THE TOP CIRCUMFERENCE OF A 80C2 IS 25" (SEE TABLE A) AND THE TAPER FACTOR (SEE TABLE B) IS .3446" PER FT,
25 INCHES + (.3446 INCHES PER FT. X 15 FT.)=25"+5.17"= 30.16". THIS EXCEEDS THE REQUIREMENTS OF A 65C1.

ALL POLES WHICH HAVE THEIR TOPS CUT OFF SHOULD BE CAPPED USING POLE CAP ( CN 9220132559) IF THEY ARE TO REMAIN IN SERVICE.
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2 POLE PLATFORM WITH 795 DOUBLE CIRCUIT, 200 FT MAX SPAN

AND MAXIMUM EQUIPMENT LOAD OF 9900 LBS.

P

]

/ 16 FT. PLATFORM

-

—

I
I

BOTTOM OF

PLATFORM

25FT. MAXIMUM
ABOVE GROUND

2 POLE PLATFORM DESIGN

PLATFORM HEIGHT
ABOVE GROUND

(OUTSIDE POLES)

21' - 25' 55C1 OR 50C1
16' - 20’ 50C2 OR 45C2
<15' 45C3

3 POLE PLATFORM WITH 795 DOUBLE CIRCUIT, 200 FT MAX SPAN

AND MAXIMUM EQUIPMENT LOAD OF 15,000 LBS.

/ 16 FT. PLATFORM

-

3¢

U

BOTTOM O

PLATFORM =l

25FT. MAXIMUM
ABOVE GROUND

B

2 POLE PLATFORM DESIGN

PLATFORM HEIGHT
ABOVE GROUND

A
(OUTSIDE POLES)

B
(CENTER STUB)

21' - 25 55C1 OR 50C1 55C2 OR 50C2
16' - 20' 50C2 OR 45C2 50C3 OR 45C3
<15' 45C3 45C3

P= NOTES:

1. FOR INSTALLATIONS THAT EXCEED THE DESIGN CONDITIONS ABOVE, CONTACT DISTRIBUTION STANDARDS.

2. ALL PLATFORM POLES ARE TO BE EMBEDDED AT A DEPTH OF 10% THE POLE LENGTH PLUS 4 FT.
3. THIS DRAWING IS TO BE USED FOR POLE SIZING ONLY. SEE SPECIFIC EQUIPMENT (REGULATORS, TRANSFORMERS)

INSTALLATION DRAWINGS FOR ADDITIONAL DETAILS.

4. FOR REGULATOR INSTALLATIONS, SEE DWG. 07.10-05 FOR SPECIFIC REGULATOR WEIGHTS.
5. FOR TRANSFORMER INSTALLATIONS, SEE DWG. 06.00-12 FOR SPECIFIC TRANSFORMER WEIGHTS.
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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

P= 1S NOT A MAJOR FACTOR IN DETERMINING THE REUSE OF CCA POLES. A CAREFUL INSPECTION AS TO THE

SOUNDNESS AND CLASSIFICATION FOR REUSE OF ALL POLES WILL BE THE RESPONSIBILITY OF FIELD
CONSTRUCTION PERSONNEL.

CLASSIFICATION

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

A. ROT

B. WEATHER CRACKS
C. BREAKS

D. SPLINTER WOOD
E. HOLES

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

TYPES OF USE

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

1. IN GENERAL, RECLAIMED POLES CAN BE USED ON FUSED TAP/BRANCH LINES, STREET LIGHT
INSTALLATIONS, GUY STUBS, TANGENT POLES, AND OTHER SIMILAR INSTALLATIONS.

2. RECLAIMED POLES SHOULD NOT BE USED FOR FEEDERS.

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

POLE TOPPING, CAPPING, AND SAWING

CCA POLES SHOULD NQOT BE SAWED OFF FOR CONDUCTOR TRANSFERS, FOREIGN ATTACHMENTS, ETC.,
UNLESS NECESSARY.

CCA OR CREOSOQTE 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 $220132559) IF
THEY ARE TO REMAIN IN SERVICE.

POLE PAINTING
PAINTING OF DISTRIBUTION LINE POLES IS NOT PERMITTED.

- Pguke
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PILASTER POLE INSTALLATION

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

* AT PILASTER POLE LOCATIONS, PROCEED AS FOLLOWS:

1. REMOVE TOP LAYER OF CLEAN SLAG FROM AN AREA WIDER THAN THE EXPECTED DIRT SPRAY RADIUS OF
THE AUGER BIT. THE SLAG IS TO BE REMOVED TO WITHIN ONE INCH OF THE DIRT GRADE BY SHOVELING

AND/OR RAKING BACK THE REQUIRED DISTANCE. DO NOT ALLOW DIRTY SLAG TO MIX WITH CLEAN SLAG.

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

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

4. EXCESS SOIL SHOULD BE SPREAD AT SUBSTATION SITE.

5. SPREAD DIRTY SLAG EVENLY OVER AREA.

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

7. SEE DWG. 02.02-07 FOR BONDING/GROUNDING CONNECTION TO CONCRETE AND STEEL POLES.
*ALL SOIL EXCAVATED MUST REMAIN ON SUBSTATION SITE.

*SEE UNDERGROUND SECTION FOR ADDITIONAL INFORMATION ON PILASTER POLE INSTALLATIONS

CONCRETE POLE CONSTRUCTION

P= 1. ALL HARDWARE AND EQUIPMENT SHOULD BE GROUNDED ON CONRETE POLES.
2. SPRING WASHERS ARE NOT REQUIRED HARDWARE ON CONCRETE POLES.
3. FLAT WASHERS ARE USED IN PLACE OF CURVED WASHERS ON CONCRETE POLES.

4. USE 35KV POST INSULATORS ON CONCRETE POLES.

- Pbuke
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A

NOTES:

BONDING CLAMP
CN 9220245313

#4 BC GROUNDING

WIRE

A

SQUARE NUT

|

EQUIPMENT HARDWARE GROUND
(ALL HARDWARE)

BONDING CLAMP
CN 9220245313

1. MINIMUM SIZE FOR BONDING CONDUCTOR IS #4.

WASHER

5/8" BOLT
SQUARE HEAD
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A ** WEIGHTS CCA DISTRIBUTION POLES 0.6 LB. BY ASSAY
CLASS H-2 H-1 1 2 3 4 5 6 7
BREAKING ¥ ¥
STR. (LBS.) XXXX XXXX 4500 3700 3000 2400 1900 1500 1200
'-E(';%" CccA CCA CCA CCA CCA CCA CccA 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 3848 3426 = 2820 2415 2100 1840 1630 1450 1275
55 4472 3933 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) TYPEO TYPE1 TYPE 11 TYPE 111 TYPE IV
15 457
18 1100
30 1350
35 1860
35 3173
40 3961
45 4400 5270
50 6913
55 8383
** AVERAGE FIGURES AND VARIATIONS MUST BE ACCEPTED
*%* AVERAGE LOAD AT 2' FROM TOP THAT WILL BREAK POLE
POLE LENGTH CLAY SAND OR MARSH SOLID ROCK
30 e o o
35' 6'-0" 6'-0" 3-6"
40' 6'-0" 6-0" 36"
45 6-6" 6'-6" 4-0"
50 700 P pope
o e PPD Py
60' 8'-0" 9'-0" 4-0"
65' 8-6" 9'-6" 4'-6"
70" 9-0" 100" 4-6"
75' 9-6" 10'-6" 4-6"
OTHER SEE TRANSMISSIONS SPEC.
BACKFILL SOLID ROCK HOLES WITH POLE SETTING FOAM (CU PFSETKITF)
3
5 P guke
1| oz sonson | oco | = POLE PROPERTIES AND STANDARD BURIAL DEPTH @ Energy.
0O | 140 | ceccont | cuine | ELaNs DWG.
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/—SEE NOTE 1
SEE NOTE 2

CODE

DESCRIPTION

PGN

PROGRESS ENERGY

PTC

POLE TREATING COMPANY 1.D.

F6-86

PLANT LOCATION (F), MONTH (6) AND YEAR (86) 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)

L
>
PGN SEE CHART
PTC
F6-86 /_
SPSK .6
5-40
SEE NOTE 4
A S
R, X 4
SN R
<
! I
] ]
I |
: : SEE NOTE 3
i /
] ]
i S W Ay
NOTES:

1. PRETREATMENT INSPECTION STAMP, LENGTH, AND CLASS STAMPED IN TOP.
2. ROOF OF POLE SHALL BE FLAT CUT WITH NO SLANT. THERE SHALL BE NO PRE-DRILLED HOLES OR SLAB GAIN.
3. POST TREATMENT INSPECTION STAMP AND METAL TAG SHOWING LENGTH AND CLASS.

4. PROGRESS ENERGY COMPLIES WITH ANSI 05.1 WHICH REQUIRES THE BIRTHMARK TO BE LOCATED
(£2") 10 FEET FROM THE BUTT FOR POLES 50 FOOT AND BELOW AND 14 FEET FOR POLES 55 FOOT AND ABOVE.

STANDARD FRAMING AND BRANDING
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METHOD OF BRACING IN LOOSE SOIL CONDITIONS

DIRECTION
' A OF PULL
RN 2

N

N

e

NOTES:

AN

|
DN
IR i

12"

Am%g
NYD:

SN/ /\//\\/

I\

NN

@
S

PLANKS (CU ANCPPLANKF)

SEE NOTE

1

POLE STRAIGHTENING FOAM KIT

CU PFSTRAIGHTKITF

DIRECTION OF LEAN

- BACKFILL WITH POLE

STRAIGHTENING FOAM

:IE)I'TEZSCU FT.). SEE
NN NN
NN
NN NN
%@Qum'ﬁw
Y, N
NN NN
NN N
IR R
NN KK
AN NN
IR R
NN NA
NN NN
NQCNING L
SERARIRRKNRAK
R
\\/x\/x\/x\/,\\\/,%/x\»

1. USE PLANKS (CU ANCPPLANKF) AS SHOWN FOR ADDED STABILITY IN UNDESIRABLE SOIL CONDITIONS TO
PREVENT THE POLE FROM LEANING. POLE SETTING FOAM KITS ( CU PFSETKITF) (6 CUBIC FT) MAY BE USED
IN PLACE OF THE PLANKS.

2.POLE STRAIGHTENING KITS ( CU PFSTRAIGHTKITF) (2 CUBIC FT) MAY BE USED IN PLACE OF CONCRETE FOR
ADDED STABILITY IN UNDESIRABLE SOIL CONDITIONS TO PREVENT THE POLE FROM LEANING. THESE KITS
ARE USED PRIMARILY TO STRAIGHTEN EXISTING LEANING POLES.

3.TO INSTALL, MIX COMPOUNDS TOGETHER IN BUCKET USING THE PROVIDED MIXER FOR THE AMOUNT OF
TIME SPECIFIED IN THE INSTRUCTIONS. WITH THE POLE IN THE DESIRED POSITION, POUR THE POLY-SET
ON THE POLE APPROX. 6 TO 10 INCHES ABOVE THE GROUNDLINE AND LET RUN DOWN THE POLE. THE
POLY-SET WILL HARDEN AND THE POLE MAY BE RELEASED IN AS LITTLE AS 15 MINUTES UNDER NORMAL
CONDITIONS. MORE DETAILED INSTRUCTIONS ARE PROVIDED WITH EACH KIT.

INSTALLATION OF BOG SHOES

BOG SHOES SHOULD BE USED IN SOFT OR SWAMPY GROUND
WHERE POLES MIGHT SETTLE EXCESSIVELY. SHOES ARE MADE
OF 6’ SECTIONS OF OLD CREOSOTED OR SIMILARLY TREATED
WOOD POLES SECURELY FASTENED TO THE POLE AS SHOWN.
POLE MUST BE GUYED AS SPECIFIED BY ENGINEER.

BILL OF MATERIALS

cu QTY
COMPATIBLE QTY CATALOG
MACRO UNIT ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. CcuU
011376 2 BOLT, DOUBLE ARMING, 7/8" X 26", ST, GALV.
- 1 ANCPBOGF 2 013208 4 WASHER, LOCK, 7/8", STEEL, GALV., SPRING
013236 4 WASHER, ROUND, 7/8", GALV.
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POLES WITH SWITCHES

(DISCONNECTS, SOLID BLADE CUTOUTS)

21-172"

0

2-1/2"
_t

J—Lw/w"

» TAG BLACK WITH
YELLOW BACKGROUND

OO0OOOIOOO®] )

TAG HOLDER
CN 443604
u— 1-5/8"
A
A
A
6' MIN
v ¥
FRONT VIEW

POLES WITHOUT SWITCHES

11-1/72"

EQUIPMENT ID
i /" TAG
QO 1-9/16"
. | 3" STAPLE
7/8 | { SEE NOTE 6
P TAG BLACK WITH
YELLOW BACKGROUND

TAG HOLDER
CN 443602

[ellel[ellellelleolle]

15/16"

4

CAUTION SIGN
/ IF APPLICABLE

>

SECTION A-A

NOTES:

1.

2.

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

SOLID BLADE SWITCH POLES - ADD THE ALPHA CHARACTER
REPRESENTING THE AREA TO THE BEGINNING OF THE 7 DIGIT
EQUIPMENT ID NUMBER.

. TRANSFORMER BANKS - ASSIGNED THE SAME 7 DIGIT NUMBER

EQUIPMENT ID AS THE POLE IN THE GIS. NO ADDITIONAL
TAGGING IS REQUIRED.

. UNDERGROUND FUSED FEEDS ON POLE - ASSIGN THE SAME 7

DIGIT EQUIPMENT ID NUMBER AS THE POLE
® 3-PHASE AND 1-PHASE TERMINAL POLE FUSES WILL BE
IDENTIFIED BY THE POLE EQUIPMENT ID AND PHASES.
¢ IF TWO UG FEEDS OF SAME PHASE ARE ON POLE THEN ONE
WILL BE DESIGNATED AS POSITION 1 AND THE OTHER AS
POSITION 2.

. SWITCHABLE DEVICES - ASSIGN THE SAME EQUIPMENT ID

NUMBER AS THE POLE TO FUSES, RECLOSERS AND
SECTIONALIZERS.

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

POLE JUST BELOW THE EQUIPMENT ID NUMBER. LEAVE ONLY A
SMALL GAP BETWEEN STAPLE AND POLE, LARGE ENOUGH TO
PUT A ZIP TIE THROUGH. ON A CONCRETE POLE INSTALL A
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
CN 015171

WOoO0D

APPLY ADHESIVE
CN 152240

ATTACH WITH ADHESIVE
CN 152240

*TAG MAY BE PAINTED TO MATCH POLE

CONCRETE

FIBERGLASS

. INSTALL TAGS ON ROAD SIDE OF POLE
. TRANSFERING OF EXISTING POLE NUMBERS AND 14 DIGIT GRID

NUMBERS RELATED TO POLE EQUIPMENT CHANGEOUTS - DO NOT
TRANSFER EXISTING POLE NUMBERS AND/OR 14 DIGIT GRID
NUMBERS UNLESS THE ADJACENT EQUIPMENT CONTAINS CABLE
TAGS/LABELS THAT CANNOT BE UPDATED.
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>

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:

1.

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 QOUTSIDE 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.
BARE ENERGIZED CONDUCTOR INCLUDES OPEN WIRE SECONDARY, TRIPLEX CABLE AND BARE NEUTRALS ARE
NOT CONSIDERED BARE ENERGIZED CONDUCTOR AND DO NOT REQUIRE THE DOWN GUY TO EXTEND 2 FEET
BELOW THEIR ATTACHMENT POINT.

. 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.
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~— SEE NOTE 6

DETAIL 'A’

_—

BOLT HEAD

SEE CHART

WASHER & NUT ﬁ

#4 SD AL

SEE DETAIL ‘A" CN 200306
GUY ATTACHMENT_
e

INSTALL GUY BOLT SIZE

MARKERS ON ALL . .

DOWN GUYS 3/4 5/8

L

7/16" | s/16"

3 GuY GUY
WASHER SIZE
o 3 2-1/4"
X CURVED | FLAT

(SEE NOTE 5)

SEE NOTE 3

SEE NOTE 1
w {
— M
\//\//\//\//\ \ \ ‘\ I \\//\//\//\//\//\//\//\//\ ALY
NI
BILL OF MATERIALS
cu aTY
COMPATIBLE qQTY CATALOG
MACRO UNIT IJZM UNIT REQ'D NUMBER I:;El;l DESCRIPTION
- 1 GUYGUARDF 1 152171 1 MARKER, GUY, 8', POLY, 1.5" OD, YELLOW 1

-

‘N AWN

NOTES:
. 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.
. INSTALL GUY MARKERS ON ALL DOWN GUYS REGARDLESS OF LOCATION,

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.

. IF GUY CROSSES SIDEWALK, IT MUST BE A MINIMUM OF 9.5 FEET ABOVE ALL PARTS OF THE SIDEWALK. USE SIDEWALK GUY IF

NECESSARY. AVOID PLACING DOWN GUYS WHERE VEHICLES ARE LIKELY TO CROSS BETWEEN THE POLE AND THE ANCHOR. USE A
STUB POLE AND SPAN GUY IN SUCH CASES.

» 6. ALL GUYS ABOVE NEUTRAL POSITION MUST HAVE A GUY INSULATOR (LINK) OF SUFFICIENT LENGTH TO EXTEND BEYOND THE LOWEST
BARE ENERGIZED COMPONENT BY 24".
3 | 102 euruson | apcocx
2 | 1172111 | roseson Jeuruson | evians P‘ EDu ke
1 | 2n4m Jeuruson feuruson | euans GUYING - CONSTRUCTION nergye
0 | 1mno Jeecconm | cumn | euans L DWG.
RevISED | BY | ck'D Japer. F A 02.04-04




STUB POLE GUY ATTACHMENT

SPAN OR DOWN GUY ATTACHMENT-

6"

i
SPAN GUY I

DOWN GUY WASHER
WITH #4 AL
BOND

i CONCRETE POLE

MACHINE BOLT
/_ VARIES BY WIRE
SIZE
/|

e

— GUY TAIL OR SREYE
#4 AL

NOTES: SQUARE
NUT

9

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

2. ADDITIONAL SPAN GUYS ARE 12" APART
P= 3. ALL SPAN GUYS REQUIRE LAG SCREWS.

4. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.

PRIMARY FACTORY FORMED GUY GRIP
GUY INSULATOR
GUY WIRE
11 { ~
7
BOND MULTIPLE GUYS l

TOGETHER WITH #4 AL

NEUTRAL
P= IF A SPAN GUY IS RAN TO
THE PRIMARY POLE NEUTRAL
POSITION, IT SHOULD BE
BONDED TO SYSTEM NEUTRAL.

SPAN GUY

BOLTHEAD

GUY TAIL OR
#4 AL

GUY GRIP DEADEND - CUT GUY STRAND AS
CLOSE AS POSSIBLE TO "V" OF GRIP

TRIPLE-EYE SCREW ANCHOR

)

L {727 L7 77 277

_,_\
@:
7
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5/16 HIGH STRENGTH GUY WIRE 7/16 UTILITIES GRADE GUY WIRE

COMPATIBLE UNIT CATALOG NUMBER COMPATIBLE UNIT CATALOG NUMBER

GUY STRAND CN GUYWIRE516F 210504 (500 FT. COILS) GUYWIRE716F 210206 (REELS)
GUY GRIP 152160 152162
GUY GRIP COLOR CODE BLACK GREEN
78" INSULATOR FBGL78F 115737 FBGL78F 115737
120" INSULATOR FBGL120F 115761 FBGL120F 115761

GUY SPLICE 120315 10053502
GUY WIRE HOLDING STRENGTH (POUNDS) - SEE NOTE 1
GUY WIRE 7200 15,000
NOTES:

1. RATING OF 5/16 1S 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.
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|38

M COMPATIBLE UNIT KEY
1 GUYDS16F 3 FBGL78F S ANRSBI553EF |7  ANPIB3353EF |9 ANSS3HBIS53EXSF
2 GUYD716F 4 FBGLI20F 6 ANRS101283EF |8 ANSSZHAL553EXSF
BILL OF MATERIALS
OR 1em| compaTIBLE | QTY
@ MACRO UNIT DESCRIPTION o v |req DESCRIPTION
n T | GUYDS16F | 2| GUY DOWN 5/16 1S
GS7TSBFM | GUY MU 5/16 78" TOP 5/16 BOT 3 | FBGL7SF 1| FIBERGLASS GUY LINK 15 M 78"
1 | GUYDSI6F | 1| GUY DOWN 5/16 HS
G77TSBFM  {GUY MU 7/16 78" TOP 5/16 BOT 2 | GUYD7I6F | 1| GUY DOWN 7/16 HS
B 3 | FBGL7BF 1| FIBERGLASS GUY LINK 15 M 78"
BILL OF MATERIALS
17em| compaTIBLE | QTY
M
ACRO UNIT DESCRIPTION o o |reqo DESCRIPTION
GUY MU 5/16 78" TOP 5/16 T | GUYDS516F | 3 | GUY DOWN 5/16 S
M
GS7TS7MSBFM | 254 MID 5/16 BOT 3 | FBGL7GF 2 | FIBERGLASS GUY LINK 15 M 78
- 1 | GUYD516F | 3 | GUY DOWN 5/16 HS
G51T57MSBFM sg,YM':g :ﬁg ;f)oT TOP 5/16 3 | FBGL7GF 1| FIBERGLASS GUY LINK 15 M 78"
4 | FBGL120F | 1| FIBERGLASS GUY LINK 15 M 120"
N 1 | GUYDS516F | 3 | GUY DOWN 5/16 HS
G51T57MS7BFM S;.Yl:;g 3112 ;EOT ToP5/16 3 | FBGL7SF 2| FIBERGLASS GUY LINK 15 M 78"
4 | FBGL120F | 1 | FIBERGLASS GUY LINK 15 M 120"
N 1 | GUYDS516F | 1 | GUY DOWN 5/16 HS
G77T77MSBEM sg,YM':g ;ﬁi ;%TTOP 7/16 2 | GUYD716F | 2| GUY DOWN 7/16 HS
3 | FBGL7GF 2 | FIBERGLASS GUY LINK 15 M 78"
1| GUYD516F | 1| GUY DOWN 5/16 HS
c71T77mspem | GUY MU 7/16 120° TOP 7/16 2 | GUYD716F | 2| GUY DOWN 7/16 HS
78" MID 5/16 BOT 3 | FBGL7BF 1| FIBERGLASS GUY LINK 15 M 78"
4 | FBGL120F | 1| FIBERGLASS GUY LINK 15 M 1207
BILL OF MATERIALS
em | compaTIBLE | QTY
MACRO UNIT DESCRIPTION o ot |reqo DESCRIPTION
L
oY M0 116 120" TP 8116 T | GUYD516F | 3 | GUY DOWN 5/16 HS
G51T57M57BFM | GUY MU 5/16 120 / 3 | FBGLIGF 2| FIBERGLASS GUY LINK 15 M 78"
78" MID 5/16 78" BOT
4 | FBGL120F | 1| FIBERGLASS GUY LINK 15 M 120°
1 | GUYD516F | L | GUY DOWN 5/16 HS
GUY MU 7/16 120" TOP 7/16 2 | GUYD716F | 2 | GUY DOWN 7/16 HS
G71T77MS7BFM| 26+ MID 5/16 78" BOT 3 | FBGL7SF 2| FIBERGLASS GUY LINK 15 M 78"
4 | FBGL120F | 1| FIBERGLASS GUY LINK 15 M 1207
OR
| ote
&y
BILL OF MATERIALS
1Tem| compATIBLE | QTY
MACRO UNIT DESCRIPTION - o |reqio DESCRIPTION
or(a) " - 2 | GUYD7I6F | 1_ | GUY DOWN 7/16 HS
G71IFM | GUY MU 7/16 120" + 120 4 | FBGLIZOF | 2| FIBERGLASS GUY LINK 15 M 120"
2 | GUYD7I6F | 1| GUY DOWN 7/16 S
G717FM | GUY MU 7/16 120" + 78" 3 | FBGL7BF 1| FIBERGLASS GUY LINK 15 M 78"
4 | FBGL120F | 1| FIBERGLASS GUY LINK 15 M 120°
— 2 | GUYD7I6F | 1| GUY DOWN 7/16 RS
G777FM | GUYMU7/16 78" + 78 3 | FBGL7SF 2 | FIBERGLASS GUY LINK 15 M 78"
THESE SINGLE DOWN GUYS CONTAIN T GUY GUARD { CU GUYGUARDF)

ALL MACROS ON DWGS. 02.04-12A, 02.04-12B AND 02.04-12C CONTAIN 2 GUY GUARDS UNLESS NOTED.

SEE ADDITIONAL GUYING REQUIREMENTS ON DWG. 02.04-04, NOTE 3.
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COMPATIBLE UNIT KEY

1 GUYD516F

3 FBGL78F

5  ANRS81553EF 7

ANPI83353EF

9 ANSS3HB1553EXSF

2 GUYD716F

4 FBGL120F

6 ANRS101283EF

8 ANSS2HA1553EX5F

ITEM COMPATIBLE | QTY
MACRO UNIT
ACRO UNI DESCRIPTION "o ONIT REQD DESCRIPTION
1 GUYDG 16F 2| GUY DOWN 5/16 HS
Gs7Tseiopm | GUY MU 5/16 781 TOP 5/16 80T [ 73 FBGL78F 1| FIBERGLASS GUY LINK 15 M 78"
RDSCR 10 . ANRS1012836F L | ANCHOR ROUND SCREW SGL HELIX
10" 1-1/4" 8' TPL EYE
1 GUYDS16F 1| GUY DOWN 5/16 HS
2 GUYD716F 1| GUY DOWN 7/16 HS
G77T5B2HFM ‘53;"2:“ 7/16 78I TOP 5/16 BOT  [—5 FBGL78F 1| FIBERGLASS GUY LINK 15 M 78"
ANCHOR SQ-SHFT SCRW 2-HLX
8 | ANSSZHALSSIEXSF [ 1 | oo o e BT
ITeM|  comPATIBLE QTY
MACRO UNIT
a CRO U DESCRIPTION o ONIT REQ'D DESCRIPTION
1 GUYD516F 3| GUY DOWN 5/16 HS
GUY MU 5/16 781 TOP 5/16 3 FBGL78F 2 | FIBERGLASS GUY LINK 15 M 78"
7T57M5B2HFM
G57TS7M582 781 MID 5/16 BOT SS 2H s | Ansszratsa3exsr | 1| ANCHOR SQ-SHFT SCRW 2-HLX
8"10" 1.5" 5' TPL EYE & 5FT EXT
1 GUYDS16F 3| GUY DOWN 5/16 HS
3 FBGL78F 1| FIBERGLASS GUY LINK 15 M 78"
G51T57M5B2HFM | GUY MU 5/16 1201 TOP 5/16 4 FBGLL20F 1 | FIBERGLASS GUY LINK 15 M 120"
781 MID 5/16 BOT SS 2H
8 | ANss2Ha1ss3EXSF | 1 | ANCHOR SQ-SHFT SCRW 2-HLX
810" 1.5" 5' TPL EYE & 5FT EXT
1 GUYDS16F 1| GUY DOWN 5/16 HS
2 GUYD716F 2| GUY DOWN 7/16 HS
G77T77M5B3nFM | CYY MU 7/16 781 TOP 7/16 3 FBGL78F 2| FIBERGLASS GUY LINK 15 M 78
781 MID 5/16 BOT SS 3H
o | AnssaHBiss3Exsr | 1| ANCHOR SQ-SHFT SCRW 3-HLX
8"10"12" 1.5" 5' TPL EYE w/5FT EXT.
1 GUYD516F 1| GUY DOWN 5/16 HS
2 GUYD716F 2| GUY DOWN 7/16 HS
GUY MU 7/16 1201 TOP 7/16 3 FBGL78F 1| FIBERGLASS GUY LINK 15 M 78"
71T77M5B83HFM
G71TT7MSE3 781 MID 5/16 BOT SS 3H 2 FBGL120F 1| FIBERGLASS GUY LINK 15 M 120"
ANCHOR SQ-SHFT SCRW 3-HLX
9 | ANSS3HBLSSIEXSF | 1 | gu)geion 1 5% 5 TPL EVE w/SFT EXT
ITEM|  COMPATIBLE qQTY
MACRO UNIT DESCRIPTION No UNIT REQ'D DESCRIPTION
1 GUYDS516F 3| GUY DOWN 5/16 HS
3 FBGL78F 2| FIBERGLASS GUY LINK 15 M 78"
G51T57M5782HFM | GUY MU 5/16 1201 TOP 5/16 4 FBGLL20F 1| FIBERGLASS GUY LINK 15 M 120"
781 MID 5/16 781 BOT SS 2H
8 | anssaHalss3exsF | 1 | ANCHOR SQ-SHFT SCRW 2-HLX
8"10" 1.5" 5' TPL EYE & 5FT EXT
1 GUYD516F 1_ | GUY DOWN 5/16 HS
© OR@ 2 GUYD716F 2| GUY DOWN 7/16 RS
GUY MU 7/16 1201 TOP 7/16 3 FBGL78F 2 | FIBERGLASS GUY LINK 15 M 78"
T77M5783HFM
G71T77M5783 781 MID 5/16 781 BOT SS 3H 4 FBGL120F 1| FIBERGLASS GUY LINK 15 M 120"
Ld ANCHOR SQ-SHFT SCRW 3-HLX
a 9 | ANSS3HBISSIEXSF | 1 | gujguye 1 57 5' TRL EVE w/SFT EXT
=G
ITEM|  COMPATIBLE QTY
MACRO UNIT DESCRIPTION o ONIT REQ'D DESCRIPTION
2 GUYD716F 1_ | GUY DOWN 7/16 HS
on@ G7112HFM GUY MU 7/16 1201+1201 SS 2H 4 FBGL120F 2 FIBERGLASS GUY LINK 15 M 120
e | ansszratsssexsr | 1| ANCHOR SQ-SHFT SCRW 2-HLX
8"10" 1.5" 5' TPL EYE & 5FT EXT
2 GUYD716F 1| GUY DOWN 7/16 HS
3 FBGL78F 1| FIBERGLASS GUY LINK 15 M 78"
G7172HFM GUY MU 7/16 1201+781 SS 2H 2 FBGL120F 1_ | FIBERGLASS GUY LINK 15 M 120"
ANCHOR SQ-SHFT SCRW 2-HLX
8 | ANsSZHALSS3EXSF | 1 | oo e BT
2 GUYD716F 1| GUY DOWN 7/16 HS
L;C "
Lo G777 2HFM GUY MU 7/16 7614781 SS 2H 3 FBGL78F 2 | FIBERGLASS GUY LINK 15 M 78
Q 8 | ANss2HA1ss3EXSF | 1 | ANCHOR SQ-SHFT SCRW 2-HLX
_ 8"10" 1.5" §' TPL EYE & SFT EXT
N THESE SINGLE DOWN GUYS CONTAIN 1 GUY GUARD ( CU GUYGUARDF)
3
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3¢

COMPATIBLE UNIT KEY

1 GUYD516F 3 FBGL78F S  ANRS81553EF 7 ANPIS3353EF 9 ANSS3HB1553EX5F
2 GUYD716F 4 FBGL120F 6 ANRS101283EF 8 ANSS2HA1553EXSF
BILL OF MATERIALS
ITEM COMPATIBLE QTY
MACR
CRO UNIT DESCRIPTION NO UNIT REQ'D DESCRIPTION
1 GUYD516F 1 GUY DOWN 5/16 HS
3 FBGL78F 1 FIBERGLASS GUY LINK 15 M 78"
G5778FM GUY MU 5/16 781 TOP RDSCR 8 X ANRS81559EF ) ANCHOR ROUND SCREW SGL HELIX
8" 1" 5.5' TPL EYE
2 GUYD716F 1 GUY DOWN 7/16 HS
3 FBGL78F 1 FIBERGLASS GUY LINK 15 M 78"
G77TP8FM GUY MU 7/16 781 TOP PISA 8 N NPI33353e ) ANCHOR PWR INSTALLED SCREW SGL
HELIX 8" 3/4" 3,5' TPL EYE
THESE SINGLE DOWN GUYS CONTAIN 1 GUY GUARD ( CU GUYGUARDF)

or(2)

/‘@OR@
Y

BILL OF MATERIALS
mem|  coMpaTIBLE | QTY
MACRO UNIT DESCRIPTION - ok REQD DESCRIPTION
T GUYD516F 7 | GUY DOWN 5/16 S
. G57T57M10FM | GUY MU 5/16 781 TOP 5/16 3 FBGL7GF 2 | FIBERGLASS GUY LINK 15 M 78"
781 MID RDSCR 10 o | Anroiorzsser | 1 | ANCHOR ROUND SCREW SGL HELIX
10 1-1/4" 8 TPL EYE
1 GUYDS16F 2 | GUY DOWN 516 HS
3 FBGLIGF 1 | FIBERGLASS GUY LINK 15 M 78"
G51T57MPEFM %Y,:g Z;i ;201 TOP 5/16 ) FBGLL20F 1| FIBERGLASS GUY LINK 15 M 120°
N L | ANCHOR PWR INSTALLED SCREW
SGL HELIX 8" 3/4" 3.5' TPL EYE
T GUYDS16F Z | GUY DOWN 5/16 HiS
3 FBGLYSF T | FIBERGLASS GUY LINK 15 M 78"
G51TS7M10FM ?;YM':S z{)lssc:azf; TOP 5/16 a FBGLLZOF 1| FIBERGLASS GUY LINK 15 M 120"
o | anmsioizsser | 1 | ANCHOR ROUND SCREW SGL HELIX
10" 1-1/4" 8' TPL EYE
2 GUYD716F Z | GUY DOWN 7/16 HS
G77T77mMamEm | GUY MU 7/16 781 TOP 7716 3 FBGL7BF 2| FIBERGLASS GUY LINK 15 M 78
781 MID SS 2H o |ancsanatssaxer| 1| ANCHOR SQ-SHFT SCRW 2-HLX
8"10" 1.5" 5' TPL EYE & SFT EXT
7 GUYD7L6F 7 | GUY DOWN 7/16 S
X 3 FBGL7SF 1| FIBERGLASS GUY LINK 15 M 78"
G71T77M2HFM (7;;” MMIg ;/51;120 TOP7/16 ) FBGLL20F 1| FIBERGLASS GUY LINK 15 M 120°
ANCHOR SQ-SHFT SCRW 2-HLX
8 |ANSSZHALSSIEXSF| 1 | gujgu ) 5w 5 TpL EYE & SFT EXT
2 GUYD7L6F 7| GUY DOWN 7/16 HS
) 3 FBGLIGF 1| FIBERGLASS GUY LINK 15 M 78"
G71T77M3HFM %{YM':E ;/51;1120 TOP 7/16 4 FBGLL20F 1| FIBERGLASS GUY LINK 15 M 120"
o |Anss3HBiss3Exse| 1 | ANCHOR SQ-SHFT SCRW 3-HLX
8"10"12" 1.5" 5' TPL EYE w/SFT EXT
3
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SPAN GUY DETAIL

/@

LAG

’\— ADD GUY STRAIN INSULATORS
LISTED BELOW AS REQUIRED
SCREW /—@

BILL OF MATERIALS
cu QTY
COMPATIBLE QTY CATALOG
MACRO UNIT ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. CyU
013308 1 WASHER, SQ., 2-1/4", FLAT, 13/16", HOLE, GALV.
152106 1 BOLT, MACHINE, 5/8",10", STEEL, A-ASTM A307, GALV
152160 2 GRIP, GUY, 5/16",DIA,S,BLK
1 GUYS516F 1 152180 2 PLATE, GUY, HOOK, UNIV, FOR ALL STRANDS UP TO 7/16"
153109 1 CONNECTOR,COMP,AL,A=2STR-6SOL,B=2STR-6S0L
153111 1 CONNECTOR,COMP,AL,A=2/0STR-2S0L,B=2STR-6SOL
200306 12 WIRE, AL, SLD, BR, SDW, #4, TIEWIRE
210504 45 WIRE, 5/16", 7, STR, HI, STH, GR, A855M
013346 1 WASHER, 3", SQUARE, CURVED, 13/16", HOLE
- 152122 1 BOLT, SQUAREHEAD, 3/4 IN, 12 IN, S, A307
152162 2 GRIP, GUY, 7/16", S, GRN
1 GUYST16F 1 152180 2 PLATE, GUY, GUY, HOOK PLATE UNIV. GUY HOOK
: 153111 1 CONNECTOR,COMP,AL,A=2/0STR-2S0L,B=2STR-6S0L
200306 12 WIRE, AL, SLD, BR,S DW, #4, TIEWIRE
210206 45 WIRE, 7/16", UG, 7, STR, UTL, GR, A855M
11197803 1 CONNECTOR, COMPRESSION, PA, #6SLD-3/0 ACSR
2 FBGL120F 1 115761 1 LINK, FIBERGLASS, CLEVIS, 120", 15M
2 FBGL24F 1 115692 1 LINK, FIBERGLASS, CLEVIS, 24", 15M
2 FBGL78F 1 115737 1 LINK, FIBERGLASS, CLEVIS, 78", 15M
: Duke
- PlEne
1 | 1042 BurLison | ADCOCK SPAN GUYS ’gye
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DOWN GUY DETAIL

>, ADD GUY STRAIN INSULATORS
LISTED BELOW AS REQUIRED
BILL OF MATERIALS
cu QTyYy
COMPATIBLE QTY CATALOG
MACRO UNIT ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. CuU

013308 1 WASHER, SQ., 2-1/4", FLAT, 13/16", HOLE, GALV.
152106 1 BOLT, MACHINE, 5/8",10", STEEL, A-ASTM A307, GALV
152160 2 GRIP, GUY, 5/16",DIA,S,BLK

1 GUYD516F 1 152180 1 PLATE, GUY, HOOK, UNIV, FOR ALL STRANDS UP TO 7/16"
153109 1 CONNECTOR,COMP,AL,A=2STR-650L,B=2STR-6S0L
153111 1 CONNECTOR,COMP,AL,A=2/0STR-2SOL,B=2STR-6SOL
200306 12 WIRE, AL, SLD, BR, SDW, #4, TIEWIRE
210504 45 | WIRE, 5/16", 7, STR, HI, STH, GR, AB55M
013346 1 WASHER, 3", SQUARE, CURVED, 13/16", HOLE

- 152122 1 BOLT, SQUAREHEAD, 3/4 IN, 12 IN, S, A307

152162 2 GRIP, GUY, 7/16", S, GRN

1 GUYD716F 1 152180 1 PLATE, GUY, GUY, HOOK PLATE UNIV, GUY HOOK
153111 1 CONNECTOR,COMP,AL,A=2/0STR-2S0OL,B=2STR-6SOL
200306 12 WIRE, AL, SLD, BR,S DW, #4, TIEWIRE
210206 45 WIRE, 7/16", UG, 7, STR, UTL, GR, AB55M

11197803 1 CONNECTOR, COMPRESSION, PA, #65SLD-3/0 ACSR

2 FBGL120F 1 115761 1 LINK, FIBERGLASS, CLEVIS, 120", 15M

2 FBGL24F 1 115692 1 LINK, FIBERGLASS, CLEVIS, 24", 15M

2 FBGL78F 1 115737 1 LINK, FIBERGLASS, CLEVIS, 78", 15M

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

DOWN GUYS @ Energy:
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ADD GUY STRAIN INSULATORS
LISTED BELOW AS REQUIRED

BILL OF MATERIALS
Ccu QrY
COMPATIBLE QTY CATALOG
MACRO UNIT ITEM UNIT REQ'D NUMBER PER DESCRIPTION
‘ NO. CuU

013264 2 WASHER, SPRING, COIL, STEEL, 5/8", BOLT, GALV.
013308 3 WASHER, SQUARE, 2-1/4", FLAT, 13/16" HOLE, GALV.
152106 1 BOLT, MACHINE, 5/8 IN, 10 IN, STEEL, A307, GALV.
152107 2 BOLT, MACH, SQ, NUT, 5/8"X12"
152153 1 STRUT, GUY 24" FIBERGLASS

! GUYOBS16F ! 152160 2 GRIP, GUY, 5/16", DIA, S, BLK
153109 1 CONNECTOR, COMP,AL,A=2STR-6SOL,B=2STR-6S0L
153111 1 CONNECTOR, COMP,AL,A=2/0STR-2S0L,B=2STR-6S0OL
200306 12 WIRE, AL, SLD, BR, SDW, #4, TIEWIRE
210504 45 WIRE, 5/16", 7, STR, HI, STH, GR, AB55M
013264 2 WASHER, SPRING, COIL, STEEL, 5/8", BOLT, GALV.

- 013308 3 WASHER, SQUARE, 2-1/4", FLAT, 13/16" HOLE, GALV.

152106 1 BOLT, MACHINE, 5/8 IN, 10 IN, STEEL, A307, GALV.
152107 2 BOLT, MACH, SQ, NUT, 5/8"X12"
152153 1 STRUT, GUY 24" FIBERGLASS

! GUYOB716F ! 152160 2 GRIP, GUY, 5/16", DIA, S, BLK
153109 1 CONNECTOR, COMP,AL,A=2STR-6SOL,B=2STR-6SOL
153111 1 CONNECTOR, COMP,AL,A=2/0STR-2S0L,B=2STR-6SOL
200306 12 WIRE, AL, SLD, BR, SDW, #4, TIEWIRE
210206 45 WIRE, 7/16", UG, 7, STR, UTL, GR, AB55M

2 FBGL120F 1 115761 1 LINK, FIBERGLASS, CLEVIS, 120", 15M

2 FBGL24F 1 115692 1 LINK, FIBERGLASS, CLEVIS, 24", 15M

2 FBGL78F 1 115737 1 LINK, FIBERGLASS, CLEVIS, 78", 15M

L GUY OFFSET BRACKETS @Energy.
4
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,\q GUY PLATE

GUY STRAIN INSULATOR

THIMBLE-EYE

#4 SD AL —\

FACTORY-FORMED GRIP
=23 4

#6 SDBC —

BILL OF MATERIALS
cu QTY
COMPATIBLE QTY CATALOG
MACRO UNIT ITEM UNIT REQD NUMBER PER DESCRIPTION
NO. CuU
1 FBGL120F 1 115761 1 LINK, FIBERGLASS, CLEVIS, 120", 15M
- 1 FBGL24F 1 115692 1 LINK, FIBERGLASS, CLEVIS, 24", 15M
1 FBGL78F 1 115737 1 LINK, FIBERGLASS, CLEVIS, 78", 15M

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.

P= 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
DURING CONSTRUCTION TO GAIN CLEARANCES BUT MUST BE REMOVED FOR THE PERMANENT INSTALLATION.

P Duke
o v pov— GUY STRAIN INSULATORS @ Energy-
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1000 LBS. =

PULL ON
POLE
N LEAD TO HEIGHT RATIO
30
AN
AN
AN
AN
AN
AN
\\
\
N AN
\ AN
\\ \\
\ N
\ N
10 15 ! 25' X
(1T03) (1T02) (2703) (iTo 1)
* RESULTANTS BASED ON 1000 LB LOAD
MULTIPLE GUYS MULTIPLE GUYS AND GUY STUBS
- SPAN GUYS
\\7
AT. HEIGHT
GROUND LINE DITCH
DOV NYP» RERRRAK KL
//\///
—={ 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. CONSTRUCTION ON HILLSIDES OR ROCKFACE IS ONLY EXCEPTION.

GUY TENSIONS WITH POINT LOAD, MULTIPLE GUYS
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——1 HALF OF SPLICE |—— : GUYSTRAND

I 1

H 2% 2

TAPE MARKER

{ ] -
1
| t

\—— CENTER STOP

GUYSTRAND SPLICE

#4 SD AL
CN 200306

TYPICAL GUYSTRAND
SPLICE APPLICATION

AN NN

BILL OF MATERIALS
cu QTy
COMPATIBLE QY CATALOG
MACRO UNIT | ITEM UNIT REQD NUMBER PER ) DESCRIPTION
NO. CcU
_ 1 GUYWIRES16F 1 210504 1 WIRE, 5/16", 7, STR, HI, STH, GR, A855M
2 GUYWIRE716F 1 210206 1 WIRE, 7/16", UG, 7, STR, UTL, GR, AB55M

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 IT HITS THE BUILT IN CENTER STOP.
DO NOT CONSIDER THE INSTALLATION SAFE NOR PROPER UNLESS THE TAPE MARKER IS WITHIN 1/2" FROM
END OF SPLICE.

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

5. DO NOT ATTEMPT TO REUSE SPLICES.

‘ : J Duke
2 e GUYSTRAND SPLICE INSTALLATION @ Energy-
0
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P SEE NOTE 3
[ 2" DIAMETER CONDUIT
ADD GUY STRAIN CN 380208
INSULATION AS
REQUIRED
T END FITTING WITH POLE PLATE
DOUBLE CLAMP (SEE CN 152175
NOTE 5) CN 152174 =
3 DETAIL A
=
SEE DETAIL A
1
q SIDEWALK GUY CONFIGURATION CHART
A> WIRE # OF M:’,jg‘é” ANGLE POLE JOINT USE GUYING
~——— 1 SIZE | PHASES (DEGREES) |  SIZING | (MAXIMUM) (SEE NOTE 5)
B (DEGREES)
) 795 3 10 5 MIN. 45/4 4.0"JU_ | 7/16" (P) & 5/16" (N)
5-10 MIN. 45/4 1.0" U | 7/16" (P) & 7/16" (N)
[=— SEE NOTE 4 —= 336 3 0 <10 MIN. 45/4 3.0"U | 7/16" (P)
10 - 20 | MIN. 45/4 NOJU | 7/16" (P) & 7/16" (N)
1/0 AND <5 MIN. 45/4 4.0" U | 7/16" (P)
15" ABOVE SMALLER 3 25 5-14 MIN. 45/4 L5730 ]7/16" (P) & 7/16" (N)
GROUND LEVEL 15-25 | MIN. 45/4 NOJU | 7/16" (P) & 7/16" (N)
P (SEE NOTE 4) <25 MIN. 40/5 1.0" U ] 7/16" (P)
1/0 AND X €0. DE 20-40. | MIN. 40/5 NOJU | 5/16" (P) & 7/16" (N)
SMALLER ‘ 41-60 | MIN. 40/4 NOJU | 7/16" (P) & 7/16" (N)
GuY DE MIN. 40/5 NOJU | 7/16" (P) & 7/16" (N)
MARKER NOTES: POLEFOREMAN EVALUATION REQUIRED FOR ANY DESIGN OUTSIDE THE GUIDELINES
OF THIS TABLE. SEE DWG. 02.02-03A FOR STANDARD POLE SIZES. POLES WITH EQUIPMENT
ARE TO BE DESIGNED IN ACCORDANCE WITH DWG. 02.02-03B. POLE HEIGHTS TO BE
DETERMINED BY CLEARANCES.

NOTE: USE ONLY WHEN PEDESTRIAN TRAFFIC IS

EXPECTED BETWEEN POLE AND ANCHOR.

NOTES:

1. FOR USE ONLY WHEN REGULAR GUYING IS IMPRACTICAL. ANY DESIGN DEVIATING FROM THIS DRAWING

REQUIRES A POLEFOREMAN ANALYSIS AND SPECIFIC APPROVAL FROM THE AREA ENGINEER AS TO STRENGTH
REQUIREMENTS.

2, THIS IS A SPECIAL GUYING SITUATION THAT DEVIATES FROM THE TYPICAL SPLIT GUYING CONFIGURATIONS.

WHEN TWO GUY WIRES ARE REQUIRED, THE PRIMARY GUY WIRE SHOULD BE LOCATED IN THE TOP POSITION
AS SPECIFIED ON THE APPLICABLE SECTION 03 DRAWING. THE SECOND GUY SHOULD BE LOCATED AT THE
NEUTRAL POSITION.

3. THIS DRAWING APPLIES TO ALL VERTICAL CONFIGURATIONS WITH MAX ANGLES AS SPECIFIED IN THE ABOVE

TABLE. THE CONFIGURATION USED IN THIS DRAWING IS AN EXAMPLE OF ONE OF THE ACCEPTABLE
CONSTRUCTION CONFIGURATIONS. REFER TO SECTION 03 FOR ADDITIONAL VERTICAL CONFIGURATIONS.

4. THE LENGTH OF THE STEEL CONDUIT STRUT SHOULD BE LIMITED TO 10'. HOWEVER, 6' TO 8' IS PREFERRED.

THE STRUT SHOULD BE LOCATED 15' ABOVE GROUND LINE. DEVIATIONS FROM 15' REQUIRE POLEFOREMAN
ANALYSIS.

5. THE END FITTING CLAMP ( CN 152174) ACCEPTS TWO GUY WIRES UP TO 7/16" IN SIZE. IT MAY ALSO BE USED

FOR SINGLE GUY WIRE APPLICATIONS.

6. SEE DWG. 02.04-24B FOR BILL OF MATERIALS.

- B Buke
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BILL OF MATERIALS

cu QTY
COMPATIBLE QTY CATALOG
MACRO UNIT ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. CU
013308 1 WASHER, SQ., 2-1/4", FLAT, 13/16", HOLE, GALV.
014114 3 SCREW, LAG, 1/2 IN X 4 IN, STEEL, GALV., 1/2°X4"
152106 1 BOLT, MACHINE, 5/8", 10", STEEL, A-ASTM A307, GLV,
152160 2 GRIP, GUY, 5/16", DIA, S, BLK
152174 1 CLAMP, GUY, SIDEWALK, MAST ARM, 2", DOUBLE END FITTING
152175 1 FLANGE, GY MST ARM
! GUYMS16F ! 152180 1 PLATE, GUY, HOOK PLATE UNIV. FOR ALL STRANDS
153109 1 CONNECTOR,COMP,AL,A=2STR-6SOL,B=2STR-6SOL
153111 1 CONNECTOR,COMP,AL,A=2/0STR-2S0L,B=2STR-650L
200306 12 WIRE, AL, SLD, BR, SDW, #4, TIEWIRE
210504 45 WIRE, 5/16", 7, STR, HI, STH, GR, AB55M
380208 8 CONDUIT, STL W/C 2"
013346 1 WASHER, 3", SQUARE, CURVED, 13/16", HOLE
- 014114 3 SCREW, LAG, 1/2 IN X 4 IN, STEEL, GLV, 1/2"X4"
152122 1 BOLT, SQUAREHEAD, 3/4 IN, 12 1IN, S, A307, GLV
152162 2 GRIP, GUY, 7/16", S, GRN
152174 1 CLAMP, GUY, SIDEWALK, MAST ARM, 2", DOUBLE END FITTING
152175 1 FLANGE, GY MST ARM
! GUYM716F ! 152180 1 PLATE, GUY, HOOK PLATE UNIV, FOR ALL STRANDS
153111 1 CONNECTOR, COMP, AL, A=2/0STR-2S0OL, B=2STR-6SOL
200306 12 WIRE, AL, SLD, BR, SDW, #4, TIEWIRE
210206 45 WIRE, 7/16", UG, 7, STR, UTL, GR, A855M
380208 8 CONDUIT, STL W/C 2"
11197803 1 CONNECTOR, COMPRESSION, PA, #6SLD-3/0 ACSR
2 FBGL120F 1 115761 1 LINK, FIBERGLASS, CLEVIS, 120", 15M
2 FBGL24F 1 115692 1 LINK, FIBERGLASS, CLEVIS, 24", 15M
2 FBGL78F 1 115737 1 LINK, FIBERGLASS, CLEVIS, 78", 15M
NOTES:

1. SEE DWG. 02.04-24A FOR DESIGN SPECIFICATIONS.
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’ EXAMPLE: HOW TO DETERMINE LINE ANGLE

PROBLEM DATA: LINE 5
GRADE 'C' CONSTRUCTION
THREE-PHASE VERTICAL CONSTRUCTION
795 AAC PRIMARY

1/0 AAAC R/T NEUTRAL

SPAN: 250 FT.

LINE ANGLE: 20 DEGREES

SOIL CLASS: 5

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. 02.04-30 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. 02.04-34. USING THE PROBLEM DATA RATING @ 90%
ABOVE, DETERMINE THE TENSION IN THE GUY WIRES DUE KEY OF ULTIMATE.
TO EACH CONDUCTOR.
5/16 7,200

TENSION 795 AAC: 4,961 LBS 7/16 15.000 *
TENSION 1/0 AAAC NEUTRAL: 1,884 LBS - .
TOTAL TENSION: 3 X 4,961 LBS + (1/2 X 1,884 LBS) = 15,825 LBS 'I-’Iq"T"ngET'?OTr?AiE\'(O%%O/ oF |

. (]

|

SEE DWG. 02.04-29 FOR GUY LOAD ALLOCATIONS. START ULTIMATE IS 16,200.

WITH TWO GUY CONFIGURATION FIRST.

TENSION IN TOP GUY: 50% X 15,825 LBS = 7,913 LBS
’ TENSION IN LOWER GUY: 65% X 15,825 LBS = 10,286 LBS

TOP GUY: 7/16" GUY WIRE
LOWER GUY: 7/16" GUY WIRE

NOTE: IF EITHER GUY TENSIONS HAD EXCEEDED THE TENSION LIMITS, THE NEXT STEP WOULD HAVE BEEN TO
CHECK THE THREE GUY CONFIGURATION ON DWG. 02.04-29.

SELECTING AN ANCHOR: 795 AAC

SEE ANCHOR HOLDING STRENGTH TABLE ON DWG. 02.06-02. 795 AAC

795 AAC

CLASS 5 SOIL

\

|

|

1/0 AAAC RT ;

TOTAL LOAD = 15,285 LBS. |
|

\

Al |

THE REQUIRED ANCHOR (A1) TO SUPPORT BOTH GUY WIRES IN CLASS 5 SOIL IS 2 HELIX ANCHOR, WHICH IS |

RATED AT 18,000 LBS.
’ 3 J Duke
L EXAMPLE GUYING PROBLEM @ Energy-
[
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TOTAL GUY TENSILE LOAD ALLOCATION FOR STANDARD CONSTRUCTION

_ -
fetiotbme———— [e————————
GUYED BELOW A & C PHASES GUYED BELOW A, B & C PHASES
UPPER GUY LOWER GUY UPPER GUY MIDDLE GUY LOWER GUY
50% 65% 30% 40% 50%
f——————— >-————
r - :
e —
S EVERY CONDUCTOR < GUYED BELOW PRIMARY PHASE
GUYED INDIVIDUALLY
SINGLE GUY WIRE TAKES TOTAL
EACH WIRE TAKES TENSION TENSION FOUND IN GUYING TABLES
FOUND IN GUYING TABLES

EVERY CONDUCTOR
GUYED INDIVIDUALLY

EACH WIRE TAKES TENSION
FOUND IN GUYING TABLES

NOTES:

1. USE POLEFOREMAN FOR CASES WHERE THE CALCULATED GUY WIRE TENSIONS FROM THIS TABLE EXCEED THE
MAXIMUM RATINGS ON DWG. 02.04-10.

2. SEE DWGS. 02.04-32 THROUGH DWG. 02.04-48 FOR TOTAL GUY TENSION GUYING TABLES.

3. SEE DWG. 02.06-02 FOR ANCHOR SIZING.

GUYING LOAD ALLOCATIONS
10/4/12 150N | apcock DWG.
REVISED | BY | ck'D [appr. F L A 02.04-29
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DETERMINING LEAD TO HEIGHT RATIO:

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

IF YOU HAVE A 12 FT. LEAD AND 40 FT. HT. 12/ 40 = .30 THIS EXCEEDS THE 1/2 RATIO IN OUR GUY TABLES,
A POLEFOREMAN EVALUATION IS NEEDED.

50.00
48.00
46.00
44.00
42.00
40.00
38.00
£ [ _36.00 0.67-
= 34.00 5 [ 071
5[ 32.00 0.69. | - 0.75
[ 30.00 0,73 | 0.80
28.00 ~ _ .79 . 86
26.00 05 ; " 0.69. -] 077 ] 0.85 | 0.92- .
24.00 | 047 0.67 | 0.25 ] 0.83 092 | 1.00 1.08 1.17 1.25
22.00 0.73 ] 0.82 | 0. 1.00 1.09 1.18 1.27 1.36
20.00 1. 0.80 1090 1.10 1.20 1.30 1.40 1.50
18.00 |} ¢ "0.78 | 0.89° | 1.00 1.22 1.33 1.44 1.56 1.67
16.00 [ v 075 | 0.88° | 1.00 1.13 1.38 1.50 1.63 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)
BEEEEl RATIO LESS THAN 0.33 REQUIRES POLEFOREMAN EVALUATION
USE 1/3 (0.33 - 0.49)
USE 1/2 (0.50 - 0.66)
USE 2/3 (.0.67 - 0.99)
[ ] USE1/1 RATION GREATER THAN 1.0
3
z PE
T GUYING LEAD TO HEIGHT RATIO nergy-
0 | 10sen2 BURLISON | ADCOCK DWG.
ReviSeD | BY [ ckD |aPrr. FLA 02.04-30




TABLE A

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

LINE 4 BC 2BC 1/0 ACSR LEAD
ANGLE 6BC | 2 ACSR 1/0 STR cu)2/0 STR cu| 336 AAC |4/0 STR cu| 795 AAC TO
DEGREES |4 ACSR| 2AAAC | 1/0 AAAC HEIGHT
SPAN GUY

1TO3

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

RATING @ 90%

OF ULTIMATE
NOTES

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

15,000%*

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

> :
; SHORT SPAN GUYING TABLES 'Euke

i - SPANS 200" OR LESS - nergy-
Q | 111710 | ceccont | Guinn ELKINS DWG.
ReVISED | BY | ck'D [APPR. GRADE C F L A 02.04-32




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
LINE 4 BC 2BC | 1/0 ACSR LEAD
ANGLE 6BC | 2ACsr 1/0 STR cu2/0 STR cu| 336 AAC |4/0 STR Cu| 795 AAC TO
DEGREES |4 ACSR| 2aAaC | 1/0AAAC HEIGHT

SPAN GUY

2 TO 3 (PREFERRED)

LEAD TO HEIGHT = 1 TO 2

LEAD TO HEIGHT = 1 TO 3

oy -

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

NOTES:

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

3
**x17513
*%%£20224

**%17963 1

RATING @ 90%
OF ULTIMATE

7200
15,000*

KEY

*LIMITED TO 15K INTENTIONALLY

90% OF ULTIMATE IS 16200
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NOTES:

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

TABLE C

SPANLIMIT| 500 | 500 | 600 600 500 500 500
LINE LEAD
anGte | 48 | w2ec | 2AER | VOISR [vosTRcul 20 sTRcu |40 sTRCU|  TO
DEGREES HEIGHT

SPAN GUY

LEAD TO HEIGHT =1 TO 2

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

RATING @ 90%
OF ULTIMATE

15,000*

*LIMITED TO 15K INTENTIONALLY
90% OF ULTIMATE IS 16200
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TABLE A
TENSION IN GUY WIRE FOR ONE CONDUCTOR

(MULTIPLY BY NUMBER OF CONDUCTORS FOR TOTAL GUY TENSION)

LINE
ANGLE
DEGREES

4 BC
6 BC
4 ACSR

2BC
2 ACSR

2AAAC

1/0 ACSR

1/0 AAaC |1/0 STR CU|2/0 STR CU| 336 AAC |4/

0 STR CU| 795 AAC TO
HEIGHT

SPAN GUY

LEAD TO HEIGHT = 2 TO 3 (PREFERRED)

LEAD TO HEIGHT = 1 TO 2

LEAD TO HEIGHT = 1 TO 3

***15398 [***24301

**13853

** 14888

/l3
*** 16130

**14235
*** 17183
***20006
*** 18466

***15818
***20132

**14726 | *** 17809 |***28293

**13029 | *** 15820 ([***26115

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

NOTES:

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

RATING @ 90%
OF ULTIMATE

15,000*

*LIMITED TO 15K INTENTIONALLY
90% OF ULTIMATE IS 16200
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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 LEAD
LINE 4 BC 28C [ 10 acsk To
ANGLE 6BC | 2ACSR 1/0 STR CU|2/0 STR Ccu| 336 AAC |4/0 STR Cu| 795 AAC | HEIGHT
DEGREES |4 ACSR | 2AAAC | 1/0 AAAC

10
20
30
40
50
60
DE

SPAN GUY

LEAD TOHEIGHT =1TO 1

LEAD TO HEIGHT

LEAD TO HEIGHT = 2 TO 3 (PREFERRED)

LEAD TO HEIGHT = 1 TO 3

**13956

**14882

///////WB
**x 17203

***15361

**X15445
***18459
**%21338 |
**x%19053

*** 15983

**13545

*** 15445 [***26945 1

*ex17423
**13506 [***21842 3
***15933 |***26105
**=18248 |***30177

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

NOTES:

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

RATING @ 90%
OF ULTIMATE

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

TABLE C

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

LEAD TO HEIGHT

1TO1

SPAN LIMIT| 500 | 500 600 600 500 500 500
LINE LEAD
ANGLE 44AggR #2 BC g :iig i;g :iig 1/0sTR cu{ 270 sTRcu |40 strRecu| 1o
DEGREES HEIGHT
SPAN GUY

LEAD TO HEIGHT = 2 TO 3 (PREFERRED)

LEAD TO HEIGHT

LEAD TO HEIGHT

1TO 2

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

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

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

** 13095

**x 16245
**x18519

**x 15309

RATING @ 90%
OF ULTIMATE

7200
15,000 *

*LIMITED TO 15K INTENTIONALLY

90% OF ULTIMATE IS 16200

3
2
1
0

11717110

CECCONI

GUINN ELKINS

REVISED

BY

CK'D J APPR.

LONG SPAN GUYING TABLES
- SPANS 600' OR LESS -

GRADE B

MoEneray.

FLA

DWG.

02.04-48




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

CLASS: CLASS 1 | CLASS2 | CLASS 3| CLASS 4 CLASS 5 CLASS 6 CLASS 7
SOFT CLAY, L
FIRM CLAY, LOOSE
_ SOLID |LAMINATED [ cpp e | GRAVEL, COMPACT COARSE | WET CLAY
TYPE SOIL: BED ROCK, SILT,
HARDPAN | CLAYPAN COARSE SAND
ROCK [SANDSTONE LOOSE
SAND COMPACT | e1NE SAND
FINE SAND
PROBE TORQUE (INCH-LBS) - OVER 600 500-600 400-500 300-400 200-300 100-200
8" SCREW ANCHOR
ANRS81553EF - - - - 7330 6000 4000
10" SCREW ANCHOR
ANRS101283EF 8665 6665 4665
8" PISA
ANPIS3353EF 12,000 15,330 12,000 10,000 8000 5000
2 HELIX ANCHOR
ANSS2HA 1553EXSF - 27,330 24,000 21,330 18,000 15,330 12,665
3 HELIX ANCHOR
ANSS3HB1573EXSF - 38,665 34,000 30,665 26,000 21,330 17,330
ANSS3HB1573EX7F
NOTES:

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

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

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

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

TENSION ON THE GUY.

5. SEE SECTION 12 FOR COASTAL AND CONTAMINATED AREA APPLICATIONS.

6. ANCHOR HOLDING STRENGTH IS BASED ON MANUFACTURER TEST DATA. THE ANCHOR CAPACITIES 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.
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SCREW ANCHOR

YON /;\\/ v

ANCHOR EYE ORIENTATION IS LEFT TO

THE DISCRETION OF THE INSTALLER

ANCHOR MUST BE IN

LINE WITH GUY

SINGLE HELIX SCREW ANCHOR

BILL OF MATERIALS

COMPATIBLE UNIT CATALOG NUMBER DESCRIPTION
ANRS81553EF 040108 ANCHOR SCREW, 8", SINGLE HELIX
ANRS101283EF 040110 ANCHOR SCREW, 10" SINGLE HELIX
- - ANX125X6FTRSTEF 040216 ROD, EXTENSION, ANCHOR, 6'

O

6' EXTENSION
CN 40216

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.
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PRo

\ \ .Q

8"

10"

11-5/6"
e
<™

10"

> &

g"

36"

TRIPLE EYE GUY ATTACHMENT

KELLY BAR ADAPTER
FOR USE WITH

) ¢

a7l

STANDARD EXTENSION

CN 151226

SQUARE SHAFT ANCHORS

DOUBLE AND TRIPLE HELIX SQUARE SHAFT ANCHORS

(INCLUDED IN ANCHOR CN)
BILL OF MATERIALS
cu QTY
COMPATIBLE QY CATALOG
MACRO UNIT ITEM UNIT REQD NUMBER PER DESCRIPTION
NO. cu
) ANSSZHA1553EXSF ) 040132 1| ANCHOR, DOUBLE HELIX, 8" - 10", TRIPLE EVE INCL wa |
040204 1| ROD, EXT. ANCHOR, SQUARE SHAFT, 1-1/2" X &'
040154 1| ANCHOR, TRIPLE HELIX, 8" - 10" - 12", TRIPLE EVE INCL =]
2 ANSS3HBLS5IEXSF ! 040204 1| ROD, EXT. ANCHOR, SQUARE SHAFT, 1-1/2" X §'
3 ANX125X35FTSSF 1 040203 1| ROD, EXT. ANCHOR, SQUARE SHAFT, 1-1/2" X 3.5'
4 ANX125X5FTSSF 1 040204 1 ROD, EXT. ANCHOR, SQUARE SHAFT, 1-1/2" X 5'
- Duke
2 Jronam json ] sococx DOUBLE AND TRIPLE HELIX 55"6"9]7
1 10/5/12 ISON § ADCOCK ©
O | 1174710 § ceccont | GuIn ELKINS SQUARE SHAFT ANCHORS F L A DWG.
ReviSeD | By [ ck'D |apPr. 02.06-08




1. VISUAL INSPECTION, SOUND AND BORE,
PARTIAL EXCAVATION PERFORMED

4. INTERNALLY TREATED

(WHITE)

(WHITE)

7. REJECT P1 POLE - TWO
WHITE TAGS. PRIORITY

REPLACEMENT.

NOTES:

2. GROUND LINE TREATED

5. FLUROD INSERTED IN BORE HOLES

(WHITE)

8. REJECT P2 POLE - ONE
WHITE TAG. REPLACEMENT
ONLY. PRIORITY DETERMINED
BASED ON CONDITION.

1. DO NOT CLIMB REJECT P1 OR P2 POLES.

2. ALL OF THE INSPECTION TAGS SHOWN ABOVE SHOULD BE ALUMINUM,

3. WOODFUME APPLIED

6. COBRAROD INSERTED IN

BORE HOLES.

9. REINFORCEMENT TAG -
ONE YELLOW TAG.
POLE IS CANDIDATE FOR

REINFORCEMENT.

3. INSPECTION TAGS 1, 2, 3, 4, 5 AND 6 CAN BE COMBINED TO INDICATE MULTIPLE TREATMENTS AND/OR
INSPECTION PROCEDURES PERFORMED DURING ONE INSTANCE.

4. TAGS 7, 8 AND 9 ARE PAINTED THE COLOR INDICATED INSIDE THE TAG ABOVE.

S. REJECT TAGS 7, 8 AND 9 SHOULD BE LOCATED CENTERED ON EXISTING POLE, JUST BELOW LOCID NUMBER
(POLE LABEL).
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03.00 GENERAL CONSTRUCTION NOTES

PRIMARY CONSTRUCTION. . .. ... .. ittt ittt eiasiesnsnsaanacaaasnasaronses .03.00-02
PRIMARY CONSTRUCTION. ............ e esaeieenasrar et .03.00-04
PRIMARY CONSTRUCTION - PROGRESS ENERGY FLORIDA SPECIAL NOTES .................. 03.00-06
PIN INSULATOR INSTALLATION. ... ..ttt iiitiierrteannecrnennnnresoacanascnssons . 03.00-20

03.01 DISTRIBUTION PHASING
STANDARD DISTRIBUTION PHASING FOR ALL AREAS EXCEPT ST. PETERSBURG . ........... .03.01-04A
STANDARD DISTRIBUTION PHASING FOR ST. PETERSBURG AREAONLY . .. ................. 03.01-04B

03.02 CONNECTORS

AUTOMATIC SPLICE INSTALLATION. .. ... ittt it iiniitinsnneranennannns .03.02-01
AUTOMATIC FULL TENSION SPLICES, DEADENDS AND JUMPERS . . ... ............ciivne. .03.02-02
INSTALLATION GUIDE FOR CONNECTORS . . ... i i iii i iieriieeterearaenenannn .03.02-04
INSTALLATION GUIDE FOR CONNECTORS . . ... ittt iiiiieniieenenennaneeneenns 03.02-06
ALUMINUM TO ALUMINUM FLAT CONNECTIONS . .. ... .. utinrinraneaaceaeneannennss . 03.02-09A
ALUMINUM TO COPPER FLATCONNECTIONS . ... .. ittt iiivsensnensneannaeenns 03.02-098
OVERHEAD CONDUCTOR SPLICE APPLICATION . . ... ... ittt iiieananecnnnnnns 03.02-10
ONE PIECE COMPRESSION SPLICE FOR OVERHEAD CONDUCTORS . ..........c.iieivnnennnn 03.02-12A
ONE PIECE COMPRESSION SPLICE FOR OVERHEAD CONDUCTORS . ............ccivvnnnnns 03.02-12B
INSTALLATION OF SQUEEZE-ON COMPRESSION CONNECTORS . ... .......ccoiiiinnennnns . 03.02-14
COMPRESSION CONNECTORS AND DIE SIZES FOR ALUMINUM CONNECTORS . ............. .03.02-16A
COMPRESSION CONNECTORS AND DIE SIZES FOR COPPER CONNECTORS . ................. 03.02-16B
SOLDERLESS CONNECTIONS . . ... . ittt ittt iiiia e raraeenaaaaananaanannnss 03.02-20
WEDGE CONNECTORS. .. ..ttt it iiiite i isriiseeeessnseennesnsnssnnnsnonnn 03.02-21

03.03 BOLTED CONNECTORS AND CLAMPS

HOT LINE CLAMPS . L i i it it tiesnsttaascaarseaanarnsarsonss .03.03-03
PRIMARY AND NEUTRAL DEAD END ASSEMBLIES . ... ... ... 0.ttt ittt ienannnanans 03.03-04
SUSPENSION ANGLE, LINE POST ANGLE AND STRAIGHT LINECLAMPS . . _...........ccuun.. 03.03-06

03.04 HAND TIES/ PREFORMED TIES/ ARMOR RODS

INSTALLATION GUIDE - EZ-WRAP SPOOL TIE HORIZONTALPOSITION . ................... . 03.04-02
INSTALLATION GUIDE - EZ-WRAP SPOOL TIE VERTICALLY MOUNTED INSULATORS ........... 03.04-03
INSTALLATION GUIDE - PRIMARY EZ-WRAPSIDETIES . . ... ... .iiiiiiiiiiiinnnannnns .03.04-04
CONDUCTOR HAND TIES. ... ... . ittt ittt iiiaaeeranacsesnenanaosoanaraneenes 03.04-07
L L .03.04-08
FACTORY FORMED CONDUCTOR TIES . ... ...ttt iiiiiiiiriinnrennasannsnneneaans .03.04-09
ARMOR RODS. ...t it ittt ittt statataaeaenenannasaansnoncens . 03.04-11
03.05 FAULT INDICATORS

FAULT INDICATOR, SINGLE-PHASE, OVERHEAD, AUTO-RESET .. ..... ... iitinitnnrnnnnn 03.05-01

03.06 INSULATORS

NEUTRAL SPOOL. ...ttt it ittt et ittt e tantatansanananaaaaanansenassnns 03.06-01
POLYMER DEADEND ASSEMBLY . ... ... . ittt iiii ittt ciesnnreeranancnnonesons . 03.06-02
INSULATORS. . ..ottt it it ittt ettt ee i nasnesasnananrarasssnaansaosnens 03.06-04
INSULATORS. .« ..ottt ittt ittt it tiit et tnssasoenesaaessonsensansnensaes 03.06-06
INSULATORS. . ittt ittt ie i it it iieeietsisanesasnaaseanesasosesuanssnannons 03.06-08
STANDOFF HORIZONTAL POST INSULATOR BRACKETS . ...ttt iiiniiiinieieenaeannn .03.06-10
FIBERGLASS POLE TOP EXTENSION. . ... .. i i ittt iacatienanaannes .03.06-34
BANDING FOR DEADENDS, BRACKETS, GUYS AND EQUIPMENT

ONTRANSMISSION POLES. . ..... ... ittt iiienieererentacananornnrnns . 03.06-35

03.08 SINGLE-PHASE CONSTRUCTION

SINGLE-PHASE CONSTRUCTION - TANGENT | ... ... . ittt it ieeiensrerreanraennnn .03.08-01
SINGLE-PHASE CONSTRUCTION - SMALLANGLEPOLES . .. ... .. .iiiiiieincnnenonnnnnns .03.08-02
- SINGLE-PHASE - DEADENDS AND MEDIUM ANGLES . .. .. ... .iiiitierncnreecnrerennnnanns 03.08-04
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03.11 CROSS-ARM/ RURAL CONSTRUCTION

CROSSARMS FOR ALUMINUM AND COPPER CONDUCTORS . ... ... ..iiiiiiiiiiinirnnennn .03.11-01A
CROSSARMS FOR ALUMINUM AND COPPER CONDUCTORS . . ... ...ciiiiiiiiiianannnnnn. .03.11-01B
HORIZONTAL CONSTRUCTION - O DEGREES TOSDEGREES . ... .. ... .. .. ... . i 03.11-02
HORIZONTAL CONSTRUCTION - 6 DEGREESTO 1SDEGREES . .. ............coiiiininnnnn 03.11-04
HORIZONTAL CONSTRUCTION - 16 DEGREESTO 59 DEGREES . ..................covann.n. 03.11-06
HORIZONTAL CONSTRUCTION - 60 DEGREESTOQ90DEGREES . ..................coivnn... 03.11-10
HORIZONTAL CONSTRUCTION - DEADEND . .. .. ... ..ttt iieeiersnanens .03.11-12
HORIZONTAL TANGENT WITH HORIZONTAL CONSTRUCTION . .. ... .. .. ... .ciiteinnnnnn .03.11-14
HORIZONTAL DEADEND WITH HORIZONTALDEADEND . . ... ... ... ittt e .03.11-16

03.12 VERTICAL CONSTRUCTION
VERTICAL CONSTRUCTION - TANGENT 795 AAC - 0 DEGREES TO 3 DEGREES,

SMALLER CONDUCTORS - ODEGREES TOSDEGREES . ... ........covvrinrinininnnnnn 03.12-02
VERTICAL CONSTRUCTION - SMALLANGLES . .. ... ... . ittt iiaresrannaenanenn 03.12-04
VERTICAL CONSTRUCTION - ANGLE ASSEMBLIES - ANGLES TO 60 DEGREES .. .............. 03.12-06
VERTICAL CONSTRUCTION - DEADEND . ... ... ittt ittt iiiiineiansanacaannns .03.12-10

P= VERTICAL RIGHT ANGLE POLE CONSTRUCTION THREE-PHASE . . ... ........ ... ccvvinrnnnnn 03.12-11
VERTICAL TANGENT CROSSING. ... .. iiiiiiiiiiiiiiiaetintnnnesatensnsonnncaraanonns .03.12-12
P VERTICAL DEADEND WITH VERTICALDEADEND . ... ... ... ccvtiiinerineraacannonaronenns 03.12-14A
VERTICAL DOUBLE DEADEND CONSTRUCTION THREE-PHASE . ............... Ceeeeeaneeae 03.12-14B
VERTICAL CONSTRUCTION RAILROAD CROSSING TANGENT AND ANGLES
TO I0DEGREES. .. ... i i it ittt ie ittt e ia i eaaaas .03.12-17

03.14 DOUBLE CIRCUIT CONSTRUCTION

URBAN/BULK FEEDER, THREE-PHASE DOUBLE CIRCUIT TANGENT CONSTRUCTION . .......... 03.14-01
VERTICAL CONSTRUCTION DOUBLE CIRCUIT, THREE-PHASE,

ODEGREES TOSDEGREES. ... ..iituiiiiiiiiiieiiieitiitnnraneciannarenasanans .03.14-02
VERTICAL CONSTRUCTION DOUBLE CIRCUIT, THREE-PHASE,

6 DEGREES TO 15 DEGREES. . ... . ittt iiiiiiiiiiineiaaeannaennnnons 03.14-04
VERTICAL CONSTRUCTION DOUBLE CIRCUIT, THREE-PHASE,

1 DEGREETO 1SDEGREES - 12KV ONLY . .. ... ittt it iiis e nnaannnn 03.14-05
VERTICAL CONSTRUCTION DOUBLE CIRCUIT, THREE-PHASE,

16 DEGREESTO 59 DEGREES. . ... ... i i i ittt ieeananens 03.14-06
VERTICAL CONSTRUCTION DOUBLE CIRCUIT, THREE-PHASE,

60 DEGREES TO Q0 DEGREES. ... .. ..ttt iiitiiitiitineetinnrcnnaaansnsnassans 03.14-08
VERTICAL CONSTRUCTION DOUBLE CIRCUIT, DEADEND . ... ... ...ttt e 03.14-10

THREE-PHASE DOUBLE CIRCUIT DEADEND FOR LINE ANGLES GREATER THAN 30 DEGREES . . .03.14-12
THREE-PHASE DOUBLE CIRCUIT DEADEND FOR LINE ANGLES 30 TO 90 DEGREES

SPAN GUYED. . ... ittt it iei ittt iis e onnrenasrnsennssssntnnnans 03.14-17
THREE-PHASE DOUBLE CIRCUIT DEADEND FOR LINE ANGLES 30-90 DEGREES ., ............ .03.14-18A
THREE-PHASE DOUBLE CIRCUIT DEADEND FOR LINE ANGLES 30-90 DEGREES . ............ .03.14-18B
DOUBLE CIRCUIT FIBERGLASS ALLEY ARM . ... .. i it e enennn .03.14-22

03.16 SLACK SPAN CONSTRUCTION

SLACK SPAN, DETAILS FOR ATTACHMENT TOINSULATOR . ... ...ttt iiieiaannannnnns .03.16-00
VERTICAL CONSTRUCTION - SLACK SPAN | |, .. .. .. ittt it teretteeeaaeeacaoananoann 03.16-02
VERTICAL SLACK SPAN WITH VERTICAL CONSTRUCTION . .. ... . . ittt it iiaanaaaaaann .03.16-04
SLACK SPAN. . .ttt t ettt iteeetcttreaaae s vasoasssaasosaasssnnnssasannnnnns .03.16-30A
SLACK SPAN. L. ittt it iiitreaaeoeancnaenrersssossosasasnsasassssonsnnnnnnss .03.16-30B
HORIZONTAL CONSTRUCTION - SLACK SPAN . .. .. .. it e ittt ii it i iereaeraaaanannnss .03.16-32
03.18 TAPS
MIDSPAN TAP CONNECTION & PRIMARY "T" TAP (ALTERNATE SLACK SPAN

CONSTRUCTION . ittt ittt ttieeeeneeneveaneaasnasoasaneacaesoasaaanansonnns .03.18-03
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03.19 15KV COVERED CONDUCTOR
SPACER CABLE SPLICE, ... ...iiitiiiietnireentineiansnrsonsssssnennssnnessnnnns .03.19-01

03.26 AVIAN PROTECTION

AVIAN PROTECTION - OVERVIEW | | . .. . ittt ittt iieeieraniaenrnaaensannnas 03.26-01A
AVIAN PROTECTION - OVERVIEW . ... .. ittt iiiieeareaasiiineeeennannnan 03.26-01B
AVIAN PROTECTION DETERRENT ITEMS FORDISTRIBUTION . ... ... ... ..o iiiiiinnnn.. .03.26-02A
AVIAN PROTECTION DETERRENT ITEMS FORDISTRIBUTION , . ........ccciiniiinnnnnennns .03.26-02B
AVIAN PROTECTION DETERRENT ITEMS FORDISTRIBUTION , ... ......cciiiininnnnnennnn . 03.26-02C
AVIAN PROTECTION TANGENT LINE (EXISTING POLE WITH CROSSARMS) . ................ .03.26-03
AVIAN PROTECTION - AQUACULTURE FARMS TANGENT CONSTRUCTION . ................. .03.26-06
AVIAN PROTECTION - AQUACULTURE FARMS ANGLE ASSEMBLY

(UPTO 60 DEGREES) ANDDEAD END. .. ........iiiuiiiniiinrentnarenaranecnnnns .03.26-08

03.28 SUBSTATION EXIT TERMINATION/GROUNDING
OVERHEAD FEEDER TERMINATION IN SUBSTATION WITH METAL BUS STRUCTURE ........... 03.28-02

FOR MAINTENANCE ONLY DRAWINGS
THE FOR MAINTENANCE ONLY DRAWINGS LISTED BELOW ARE NOT CONTAINED
IN THE PRINTED SPEC BOOK, BUT ARE AVAILABLE ONLINE

15KV SPACER CABLE SYSTEM (FMO) . . .. ittt ittt er e et eeaneaaananenn 03.19-00
SPACER CABLE SPLICE. . . ..t ittiittntrereeenenaacanaaacenansonssocenansasonnsnsnnes 03.19-01
TYPICAL TANGENT CONSTRUCTION (FMO) . ... . ittt ii ittt rreeeranaosacanaonsnns .03.19-02A
TYPICAL TANGENT CONSTRUCTION (FMO) . . ...t iiti it ieieiiiciannannneeannenenns .03.19-02B
7 DEGREE-60 DEGREE OUTSIDE ANGLE CONSTRUCTION (FMO) . .. .. ..ot itiiiiirevennnnnnn 03.19-04A
7 DEGREE - 60 DEGREE QUTSIDE ANGLE CONSTRUCTION (FMO) . . .... . iiirinrnennnnnnn .03.19-04B
DOUBLE DEAD-END ANGLE CONSTRUCTION 61 - 90 DEGREES (FMO) . .. ...c.cvveiiiennnnn. 03.19-06A
DOUBLE DEAD-END ANGLE CONSTRUCTION (FMO) . ... ... ... ... cooiiiiiiiiaiats .03.19-06B
TYPICAL THREE-PHASE DEAD-END CONSTRUCTION (FMO) . ... ...ttt it iiiineeanenns 03.19-08A
TYPICAL THREE-PHASE DEAD-END CONSTRUCTION (FMO) . .. ... .ot viiiiierieeiennnneanns 03.19-08B
THREE-PHASE DEAD-END CONSTRUCTION WITH UNDERGROUND RISER (FMO) . ........... .03.19-10A
THREE-PHASE DEAD-END CONSTRUCTION WITH UNDERGROUND RISER (FMO) . ........... .03.19-10B
SINGLE-PHASE LATERAL TAP TANGENT CONSTRUCTION (FMO) . ... ..o iiiiiieiinennnnnn .03.19-12A
SINGLE-PHASE LATERAL TAP TANGENT CONSTRUCTION (FMO) . .. ....cciiiivinnnennnnnn. 03.19-12B
THREE-PHASE, LATERAL TAP CONSTRUCTION (FMO) . ... . ittt it ittt terererenennnnnnnas 03.19-14A
THREE-PHASE, LATERAL TAP CONSTRUCTION (FMO) . .. .ttt it it it ittt eeeeennnnaaann 03.19-148B
TANGENT CONSTRUCTION, MESSENGER DEAD-END FOR LONG SPANS (FMO) . ............. .03.19-16A
TANGENT CONSTRUCTION, MESSENGER DEAD-END FOR LONG SPANS (FMO) . .............. 03.19-16B
TRANSFORMER TAP POLE CONSTRUCTION (FMO) ... .. it iirrianioieieenaanannnnns 03.19-18A
TRANSFORMER TAP POLE CONSTRUCTION (FMO) .. ... .iiiiiieire i crciennrecanannnsens 03.19-18B
TANGENT DOUBLE DEAD-END CONSTRUCTION BARE TO COVERED WIRE
CONVERSION (FMO) . ..ottt it e ittt teea it iasas s enasennennanns 03.19-20A
TYPICAL DEAD-END CONSTRUCTION, 25KV-46KV (FMO) . . ... ... . .itieiiirnennnrnenaanen 03.19-208
TYPICAL SINGLE-PHASE TANGENT CONSTRUCTION (FMO) . ... ...t iiiir i ierinennannnn 03.19-24A
TYPICAL SINGLE-PHASE TANGENT CONSTRUCTION (FMO) . ... ... .. ccciiiiiiiinninn.. 03.19-24B
SINGLE-PHASE, 7 DEGREE - 60 DEGREE ANGLE CONSTRUCTION(FMO) . .............ounn.. 03.19-26A
SINGLE-PHASE, 7 DEGREE - 60 DEGREE ANGLE CONSTRUCTION (FMO) . ..........civveennn 03.19-26B
SINGLE-PHASE, 61 DEGREE - 90 DEGREE ANGLE CONSTRUCTION (FMO) . .................. 03.19-28A
SINGLE-PHASE, 61 DEGREE - 90 DEGREE CONSTRUCTION (FMO) . .........ciiiuenrnnnenn . 03.19-28B
SINGLE-PHASE, DEAD-END WITH UNDERGROUND RISER (FMO) |, . .......ciiiiiiiinnnnnns .03.19-30A
SINGLE-PHASE, DEAD-END WITH UNDERGROUND RISER (FMO) . ., .....cciiiiiiiiinnnnnn. .03.19-30B
SINGLE-PHASE, LATERAL TAP USING TANGENT BRACKETS (FMO) . .... e etseeeer e 03.19-32A
SINGLE-PHASE, LATERAL TAP USING TANGENT BRACKETS (FMO) . . ... .t iiiiieineann- .03.19-32B
TREE WIRE INSTALLATION DETAILS (FMO) . .ottt ittt it iieesietaaaeeneaaanannnns 03.30-02
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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.

1.

NEUTRALS:

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 PRIMARY CONDUCTORS WILL BE BARE ON ALL CIRCUITS UNLESS SPECIFIED BY ENGINEERING FOR
SPECIAL PURPOSES.

. 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.

. CONDUCTORS MUST BE ACCURATELY SAGGED ACCORDING TO THE CORRECT SPAN LENGTH TABLE TAKING

INTO CONSIDERATION THE PREVAILING TEMPERATURE OF THE CONDUCTOR.

. 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.

. 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 UPGRADE 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 CONFLICT WITH COMMUNICATION CABLES.
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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 LINE 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 DEADENDING THE CONDUCTOR AT
THESE STRUCTURES AND GUYING THE TOP MOST PRIMARY CONDUCTOR.

2. CROSSARM CONSTRUCTION - USE DOUBLE WOOD ARMS AND PINS.

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

4. REFER TO ENGINEERING MANUAL FOR PROPER POLE SIZING AND SECTION 02 OF THE CONSTRUCTION
SPECIFICATIONS FOR PROPER GUYING. SIDE GUYING MAY BE USED TO PROVIDE REQUIRED STRENGTH
OF STRUCTURES.

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

THERE ARE ANY QUESTIONS, CONTACT DISTRIBUTION STANDARDS.

TRANSMISSION ENCROACHMENTS

DISTRIBUTION UNDERBUILT ON TRANSMISSION LINES MUST BE APPROVED BY TRANSMISSION THROUGH THE
DOCUMENTED PROCESS DESCRIBED IN THE DISTRIBUTION ENGINEERING MANUAL. THIS PROCESS APPLIES ANY
TIME NEW DISTRIBUTION LINES ARE TO BE BUILT ON TRANSMISSION RIGHT OF WAY, AS WELL AS IF ANY
CHANGES OR UPGRADES ARE TO BE MADE TO EXISTING ENCROACHMENTS. PLEASE REFER TO THE DISTRIBUTION
ENGINEERING MANUAL - TRANSMISSION ENCROACHMENT PROCESS SECTION FOR FURTHER DETAILS.

THE PRIMARY CONCERN OF UNDERBUILT DISTRIBUTION IS SUFFICIENT BIL. TO OBTAIN PROPER BIL, UTILIZE THE
FOLLOWING:

1. FOR HORIZONTAL CONSTRUCTION, USE 10' WOOD CROSSARMS.
2. FOR VERTICAL CONSTRUCTION ON CONCRETE, STEEL OR WOOD POLES, USE ONE OF THE FOLLOWING:
a. 35 KV INSULATORS ON 21" FIBERGLASS STANDOFF BRACKET. USE CLAMP TOP INSULATORS FOR
ANGLES 5 - 30 DEGREES.
b. 35 KV INSULATORS ON 31" FIBERGLASS STANDOFF BRACKET
c. DEADENDS SHOULD BE TWO POLY DEADENDS CONNECTED IN SERIES ON STEEL AND CONCRETE
POLES. ON WOOD POLES, ONE POLY DEADEND IS SUFFICIENT.
3. REFER TO DWG. 02.02-07 FOR BONDING AND GROUNDING ON STEEL AND CONCRETE POLES.

P= 4. THE PREFERRED METHOD FOR ATTACHING HARDWARE AND INSULATORS TO UNDERBUILT STRUCTURES IS
WITH THROUGH BOLTS IN PREDRILLED HOLES. WHEN HOLES ARE NOT PROVIDED, FIELD DRILLING IS STILL
PREFERRED FOR AT LEAST THE TOP HOLE OF A TWO-HOLE BRACKET. THE BOTTOM HOLE MAY BE BANDED
WITH A SINGLE STAINLESS STEEL BAND TO HOLD THE BRACKET IN PLACE. FIELD DRILLING REQUIRES
PERMISSION FROM TRANSMISSION. IF FIELD DRILLING IN NOT ALLOWED OR IS NOT PRACTICAL, CHAIN
BANDS AND BRACKETS MAY BE USED AS SHOWN ON DWG. 03.06-35 FOR CONDUCTOR SUPPORTS. WHEN
STAINLESS STEEL FLAT BANDS ARE USED TO MOUNT CONDUCTOR SUPPORTS, THE BAND SHOULD BE
DOUBLE WRAPPED ON BOTH THE TOP AND BOTTOM OF THE SUPPORT.

5. FOR A LISTING OF THE CATALOG NUMBERS OF THE VARIOUS BOLT SIZES, SEE BOLT CHART ON
DWG. 03.14-22.

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.

4/23/12

BURLISON §  ELKINS

BURLISON | BURLISON ELKINS ﬂ
PRIMARY CONSTRUCTION &4 'Progress Energy

3
2| s
1
0

11/8/10

Cceccont | Guinn ELKINS DWG.
By | ck'D Jappr. FLA 03.00-04




TRANSITION FROM HORIZONTAL TO VERTICAL CONSTRUCTION IS NORMALLY MADE MID-SPAN.

FOR CONSTRUCTION REQUIRING ANGLES OF 6° TO 59°, ARMOUR RODS ARE REQUIRED FOR ACSR, AAC AND

AAAC 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:

UdWwN =

. USE 20 OR 30 INCH FIBERGLASS OFFSET BRACKETS.
. 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 ITS STEEL BASE, ALLOWING THE INSULATOR AND LEAD THREAD CAP TO SPIN FREELY ON
THE PIN. THE INSULATOR WILL THEN HAVE TO BE BROKEN TO BE REMOVED. IF THIS OCCURS, NEITHER THE PIN,
BRACKET, OR INSULATOR WILL BE RE-USABLE.

2. HANDLING
LEAD IS RELATIVELY SOFT, SO CARE MUST BE TAKEN TO INSURE THAT THE THREADS ARE NOT DEFORMED PRIOR
TO INSTALLATION. REMOVE THE THREAD'S PROTECTIVE CARDBOARD COVERING AND INSPECT THREAD

CONDITION PRIOR TO THE INSTALLATION ON THE POLE, AND THEN REPLACE THE CARDBOARD COVERING AGAIN
UNTIL AFTER THE PIN OR BRACKET IS INSTALLED ON THE POLE OR ARM IS READY TO ACCEPT THE INSULATOR.

P= POLE TOP PIN ORIENTATION

POLE TOP PINS CAN BE INSTALLED ON POLES WITH EITHER ORIENTATION SHOWN BELOW. ORIENTATION 'A' IS

PREFERRED.
> >
WASHER AND LOCKWASHER
ORIENTATION ‘A’ ORIENTATION 'B'
)
- ress
s [sumcson fooncson | aoas PIN INSULATOR INSTALLATION L'ng Energy
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INS N MARKS
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**DO NOT DEFORM —/

|
|
LINE
| & |
i oo
!

**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.

INSERTION MARKS

Y,

L a0, |
AL S AL A W s A A A A SIS ATS
P aaT

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:

1. NO AUTOMATIC SPLICE IS TO BE USED UNLESS
CONDUCTOR IS UNDER FULL TENSION.

2. USE CABLE CUTTER 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.

: —HHHEH .- O

10" MIN.
(NEW LINE)

|-———— 10' MIN.
(NEW LINE)

o« Tr] =

NOTES:

SPLICE SHALL NEVER BE CLOSER
THAN 2' FROM SUPPORT.

LIMIT SPLICES TO TWO PER SPAN
PER CONDUCTOR.

CONDUCTOR | coLor cODE | CATALOG NUMBER
ALUMINUM
#4 - #2 AAAC, AAC, ACSR ORANGE/RED 142423
#1/0 AAAC, AAC ACSR YELLOW 142426
336.4 ACSR (18/1) GREEN 11144805
COPPER
#6 SOLID 11143500
#4 SOLID 11143609
#2 SOLID 9220109732
1/0 STRANDED 6714
252 AWA MESSENGER, 1/0 9220106228

10/14/11 cox JBURLISON | ELKINS

3
2
1
0

11/18/10 GUINN GUINN ELKINS

REVISED | BY | CK'D JAPPR.

AUTOMATIC SPLICE INSTALLATION

82 Progress Energy
F L A DWG.

03.02-01




AUTOMATIC FULL TENSION SPLICES & DEADENDS

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

NOTES:

1. DO NOT INSTALL ON ACSR CONDUCTOR. .
2. DO NOT INSTALL AUTOMATIC SLEEVES OR DEADENDS IN SLACK SPAN CONSTRUCTION.
3. DO NOT REUSE AUTOMATIC SLEEVES.

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

5. FOR 1/0 (6-1) ACSR, USE SLEEVE CN 142414,

INSTALLATION STEPS

SELECT THE PROPER SLEEVE FOR THE CONDUCTOR.

MAKE CERTAIN THE GUIDE CUPS ARE IN PLACE AND FREE OF DIRT.

MEASURE AND MARK CONDUCTOR FOR FULL INSERTION. WIRE BRUSH AND SQUARE CUT CONDUCTOR.
REMOVE ANY BURRS. KEEP STRANDS IN LAY AND CONDUCTOR STRAIGHT.

INSERT CONDUCTOR SMOOTHLY TO CENTER STOP. (GUIDE CUP) MUST PASS COMPLETELY THROUGH THE JAWS,
BEFORE THE JAWS WILL CLAMP DOWN ON THE CONDUCTOR. DO NOT TWIST CONDUCTOR.

AFTER FULL INSERTION, A FIRM PULL WILL SET THE JAWS. WITH PARTIAL TENSION APPLIED, TAP SLEEVE
LIGHTLY WITH HAND TOOL.

GUIDE CUP MUST PASS COMPLETELY THROUGH THE JAWS BEFORE THE JAWS WILL CLAMP DOWN ON THE
CONDUCTOR.

SPRING

CENTER STOP
HOLDING JAW

JUMPERS: GENERAL

JUMPER CLAMPS ARE RATED FOR 400 AMPS CONTINUOUS MAXIMUM RATING. THIS RATING IS DEPENDENT ON
THE RATING OF THE JUMPER CABLES USED WITH THE CLAMPS.

15 KV INSULATED JUMPERS*

SIZE A.W.G. RATING AMPS
#2 192
1/0 258
2/0 298
4/0 400

PRIMARY LOAD PICKUP JUMPER*

JUMPER HEAD IS RATED AT 200 AMPS CONTINUQUS 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

2 AUTOMATIC FULL TENSION SPLICES, bED#gregy@
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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 CONDUCTORS INSTALLED AS LINE CONDUCTOR UNDER SAG TENSION
REQUIREMENTS. THIS INCLUDES THE NEUTRAL OF TRIPLEX THAT IS INSTALLED BETWEEN LINE POLES AT LINE
TENSION. FOR HAND TENSION APPLICATIONS SUCH AS SERVICE AND SECONDARY TRIPLEX, USE PARTIAL TENSION
SLEEVES. SEE DWG. 03.02-10 FOR ADDITIONAL INFORMATION ON THE APPLICATION OF TENSION, PARTIAL AND
NON-TENSION SLEEVES.

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 INDIVIDUAL 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.

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.

v oo [sonson] e INSTALLATION GUIDE FOR CONNECTORS Ko Progress Energy
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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:

OXIDE INHIBITING COMPOUNDS TYPICALLY CONSIST OF CARRIER GREASE WITH CONDUCTIVE PARTICLES, SUCH
AS ZINC, IN SUSPENSION. THE CARRIER GREASE PROTECTS THE ALUMINUM FROM OXIDE FORMATION BY
SEALING THE SURFACE FROM THE ATMOSPHERE, WHILE THE ZINC PARTICLES PENETRATE THE OXIDE LAYER ON
THE CONDUCTOR AND CONNECTOR. THE CARRIER MAY EITHER BE PETROLEUM OR SYNTHETIC BASE, BUT THE
MOST COMMON IS SYNTHETIC DUE TO ITS NOT HAVING AN EFFECT ON RUBBER INSULATING GLOVES. A FEW
COMPOUNDS DO NOT HAVE ZINC PARTICLES AND ARE PRIMARILY USED IN MECHANICAL CONNECTORS WHERE
THERE IS CONCERN FOR THE PARTICLES GALLING THE THREADS.

BESIDES THE BASIC JOINT COMPOUND DESCRIBED ABOVE, THERE IS A SECOND TYPE WHICH CONTAINS GRIT.
THE PURPOSE OF THE GRIT IS TO INCREASE THE TENSILE PERFORMANCE OF THE CONNECTOR IN TENSION
APPLICATIONS. OBVIOUSLY MOST OF THESE APPLICATIONS ARE OVERHEAD. EXTREME CARE MUST BE TAKEN
WHEN USING THIS TYPE OF COMPOUND AROUND A PAD-TO-PAD APPLICATION. IF ANY OF THIS COMPOUND GETS
BETWEEN THE PADS, IT CAN CAUSE FAILURE SINCE THE GRIT IS HARD AND NON-CONDUCTIVE, HOLDING THE
SURFACES OF THE PADS APART.

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 PROTRUSIONS) 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 INHIBITOR AVAILABLE
FROM THE GENERAL WAREHOUSE ( CN 403108). :

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.

7 Progress Energy
INSTALLATION GUIDE FOR CONNECTORS &'

ol=IN]W

2/28/12

REVISED

panna Jeuruson | euans DWG.
BY | ck'D |APPR. FLA 03.02-06




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 IT COULD HAVE BEEN DEFORMED (STRETCHED)
AND WILL NOT HAVE THE SAME MECHANICAL PROPERTIES AS A NEW ONE.

RECOMMENDED TORQUE FOR ALUMINUM BOLTS

BOLT SIZE| NON-LUBRICATED LUBRICATED
5/16" 15 FT.-LBS. 10 FT.-LBS.
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 LISTED IN THIS TABLE ONLY WHEN BOLT TORQUE IS NOT SPECIFIED BY CONNECTOR

MANUFACTURER.
2 P Duke
N ALUMINUM TO ALUMINUM FLAT CONNECTIONS @ Energy.
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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).

P= TORQUE TO 40 FT LBS.

STAINLESS STEEL NUT

BELLEVILLE WASHER i

D

STAINLESS STEEL WASHER

ALUMINUM CONNECTOR

COPPER BUS BAR

INHIBITOR

STAINLESS STEEL WASHER

STAINLESS STEEL BOLT

572 | owma Jeveuson ] euans ALUMINUM TO COPPER FLAT CONNECTIONS L : 9

3
2
1
0

17810 | cumn § cuinn | euaws DWG.
REVISED | BY | ck'D |ApPR. FLA 03.02-09B




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 SPLICE. THE RATED STRENGTH OF
A FULL-TENSION SPLICE IS 95% OF THE CONDUCTOR BREAKING STRENGTH.

AUTOMATIC SPLICES SHOULD NEVER BE CLOSER THAN 10' ON A NEW 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 (SEMI-TENSION) ARE SLEEVES FOR USE WHEN SPLICING JUMPERS, SLACK SPANS OR
TPX/QPX NEUTRALS IF THE TPQ/QPX IS PULLED TO HAND TENSION ONLY. IF TPX IS PULLED BETWEEN PRIMARY
LINE POLES AT LINE TENSION, FULL TENSION SLEEVES ARE REQUIRED TO SPLICE THE NEUTRAL. PARTIAL-TENSION
SPLICES MAY BE USED FOR 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 SPLICE WILL HELP ALLEVIATE THIS PROBLEM.

MINIMUM TENSION - (5% RATED BREAKING STRENGTH)

MINIMUM-TENSION SPLICES ARE INSULINKS AND SQUEEZONS USED TO CONNECT TPX/QPX PHASE CONDUCTORS.
THE RATED STRENGTH OF A MINIMUM-TENSION SPLICE IS 5% OF THE CONDUCTOR BREAKING STRENGTH.

DO NOT INSTALL SPLICES IN RAILROAD CROSSING SPANS OR IN SPANS ADJACENT TO CROSSING SPANS.
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INSERTION MARKS

L~

33

[ ]

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

TN

NOTES:

STEP 2
\ . /
( | i | \
€ 7
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
\ (
\ 7
NOTES:
1. COMPRESS SLEEVE OVER ITS ENTIRE LENGTH, START AT MIDDLE AND WORKING TOWARD ENDS, ROTATE TOOL TO AVOID
UNNECESSARY STRAIGHTENING.
STEP 4
\ (
{ [ HEAREEARE OEEErEE ] \
\ 7
NOTES:
1. STRAIGHTEN SPLICE TO PREVENT UNDUE STRESS ON CONDUCTOR.
NOTES:
1. SEE DWG. 03.02-12B FOR COMPRESSION SPLICE TABLES.
2 Pbuke
2 ONE PIECE COMPRESSION SPLICE
n & Energy-
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FULL TENSION ALUMINUM SLEEVES

COMP. UNIT CONDUCTOR SIZE SLEEVE CN
KSFN4ALF | CONNECTOR SLEEVE FULL TENSION COMP #4 ALUMINUM 142423
KSFN2ALF | CONNECTOR SLEEVE FULL TENSION COMP #2 ALUMINUM 142412
KSF40ALF | CONNECTOR SLEEVE FULL TENSION COMP #4/0 ALUMINUM 142416
KSF33ALF | CONNECTOR SLEEVE FULL TENSION COMP 336 MCM ALUMINUM 142321
KSF79ALF | CONNECTOR SLEEVE FULL TENSION COMP 795 MCM ALUMINUM 142328

FULL TENSION COPPER SLEEVES

COMP. UNIT CONDUCTOR SIZE SLEEVE CN
KSFN6CUF | CONNECTOR SLEEVE FULL TENSION COMP #6 CU 142109
KSFN4CUF | CONNECTOR SLEEVE FULL TENSION COMP #4 CU 142111
KSF20CUF | CONNECTOR SLEEVE FULL TENSION COMP #2/0 CU 142215
KSF40CUF _ ] CONNECTOR SLEEVE FULL TENSION COMP #4/0 CU 142217

NON TENSION SLEEVES

COMP. UNIT CONDUCTOR SIZE SLEEVE CN

KSN2010F | CONNECTOR SLEEVE NON TENSION COMP #2/0 TO #1/0 9220101181
KSN3310F | CONNECTOR SLEEVE NON TENSION COMP 336 MCM TO #1/0 141130
KSN33ALF ) CONNECTOR SLEEVE NON TENSION COMP 336 MCM ALUMINUM 141128

KSN35F CONNECTOR SLEEVE NON TENSION COMP 350 MCM 9220100598
KSNSO0ALF | CONNECTOR SLEEVE NON TENSION COMP 500 MCM ALUMINUM 141155
KSN50F CONNECTOR SLEEVE NON TENSION COMP 500 MCM 326257
KSN79ALF | CONNECTOR SLEEVE NON TENSION COMP 795 MCM ALUMINUM 144229

SEMI-TENSION SLEEVES FOR SERVICE NEUTRALS

CATALOG NUMBER CONDUCTOR SIZE
140459 #6 ACSR OR ALLOY
140462 #4 ACSR OR ALLOY
140464 #2 ACSR OR ALLOY
140466 #1/0 ACSR OR ALLOY

NOTES:

1. SEMI-TENSION SLEEVES ARE RATED AT 40% OF CONDUCTOR STRENGTH. THEY CAN ONLY BE USED IN
JUMPERS, TPX SERVICE NEUTRALS AND SLACK SPANS.

2. SEE DWG. 03.02-12A FOR SPLICE INSTRUCTIONS.
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STEP2

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

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

CLEAN BOTH CONDUCTORS THOROUGHLY
BY WIRE BRUSHING

STEP 7

STEP 4 STEP 5 STEP 6

+ %

INSERT PROPER DIE TOOL FOR
SQUEEZON BEING COMPRESSED

GRIP TOOL WITH THUMB
POSITIONED AS SHOWN

SLIDE TOOL OVER SQUEEZON
AND POSITION TOOL TO MAKE
CENTER COMPRESSION FIRST

RELEASE THUMB PRES-
SURE SO THAT TOOL
GRIPS SQUEEZON

STEP 8 STEP 9
ALUMINUM ALUMINUM
4)PPER COPPER
MAKE COMPRESSIONS FROM CENTER OUT TO ENDS AS ALWAYS POSITION SQUEEZON SO THAT ALUMINUM CONDUCTOR
SHOWN ABOVE. ALL COPPER SQUEEZONS INSTALLED IS ABOVE COPPER WHEN CONNECTING ALUMINUM AND COPPER
WITH 0-52-3 TOOL SHALL HAVE 3 COMPRESSIONS.
ALUMINUM SQUEEZONS SHALL HAVE 4 OR MORE
COMPRESSIONS AS INDICATED ON SQUEEZON.
NOTES:
1. THE SAME GENERAL PROCEDURE SHOULD BE FOLLOWED FOR INSTALLING SQUEEZE-ONS WITH THE
HYDRAULIC TOOL. EXCEPT FEWER COMPRESSIONS WILL BE REQUIRED AND THE ENTIRE LENGTH OF
SQUEEZE-ON IS TO BE COMPRESSED.
3
2 INSTALLATION OF SQUEEZE-ON &’.Progress Energy
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~
SQUEEZON
—
~ e~ — e —
vz R
ALUMINUM COMPRESSION CONNECTORS
D ER RAN DIE SIZE
SIDE | CONDUCTOR RANGE IFMNIlET]- -R[meE CATCSL’\(IDNGEﬁlTJ?'IF;ER BURNDY |KEARNEY| ALCOA | HUSKIE
. Soo e aoaae 153106 W-BG 5/8 5/8 HTS8G
T N
e T O O
g 2 652_':);_ v f QS:R :i:g ) :;ig 153111 0 ) 0 HT58AK
o I T I B R
6 | yosm-2/0acer 6470 153125 b b | @ | o
O s = I O O I
N S - I B O N
N -5 R N R N
NOTES:

1.

AND (N) INDICATE DIES TO USE IN HYDRAULIC TOOLS.

W-BG, 5/8, O, HT58G, HTS8AK, D INDICATE DIES TO USE IN MECHANICAL CRIMPING TOOLS. (0), (D), (HT41AJ)

. CONDUCTOR MUST BE THOROUGHLY CLEANED BY WIRE BRUSHING, THE CORRECT SIZE CONNECTOR USED

AND THE PROPER NUMBER OF COMPRESSIONS MADE USING THE CORRECT DIE AND TOOL IN PROPER
ADJUSTMENT.

CONNECTIONS.

. USE THE APPLICABLE COVER SHOWN ON DWG. 03.02-16B.

. USE ALUMINUM CONNECTORS FOR ALUMINUM-TO-ALUMINUM, ALUMINUM-TO-COPPER, AND ALUMINUM-TO-STEEL
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SQUEEZON

—— — - -
T —— —SIDEB —
COPPER COMPRESSION CONNECTORS
CONDUCTOR SIZE CONNECTOR DIE SIZE
SIDEA | SIDE B | CATALOG NUMBER | BURNDY |KEARNEY| ALCOA | HUSKIE
6-4 6-4 152191 W-KT B, T - -
2-1/0 2-1/0 152192 (U249) - (0) HW41DW
COMPRESSION CONNECTOR COVERS
USAGE RANGE
CATALOG NUMBER DESCRIPTION
GROOVE A GROOVE B
156103 COVER, INSULATING, INSULATOR FOR O DIE H-BLOCK CONNECTORS #6 - 2/0 #6 - 2/0
156109 COVER, INSULATING, INSULATOR FOR D DIE H-BLOCK CONNECTORS 2/0 - 4/0 #6 - 4/0

NOTES:

1.

USE BURNDY, HUSKIE OR KEARNEY CRIMPING TOOL TO COMPRESS CONNECTORS USED ON CONDUCTOR SIZE

(6-4, 6-4).

. DIES LISTED IN "( )" INDICATE DIES TO USE IN HYDRAULIC TOOLS. WHERE DIES FOR BOTH TOOLS ARE

SHOWN UNDER A CONNECTOR, EITHER TOOL MAY BE USED. WHERE DIE FOR HYDRAULIC ONLY IS SHOWN,

HYDRAULIC TOOL MUST BE USED.

. USE COPPER SQUEEZONS FOR COPPER-TO-COPPER CONNECTIONS ONLY.

. CONDUCTORS MUST BE THOROUGHLY CLEANED BY WIRE BRUSHING, THE CORRECT SIZE CONNECTORS USED,

AND THE PROPER NUMBER OF COMPRESSIONS MADE USING THE CORRECT DIE AND TOOL IN PROPER
ADJUSTMENT/CALIBRATION.

. USE THE APPLICABLE COVER SHOWN IN THE TABLE ABOVE.
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INSTALLATION OF SPLIT BOLT CONNECTION

NO.2 COPPER AND SMALLER

WRENCH zzZ=-

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

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.

SOLDERLESS CONNECTORS
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NOTES:

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

3. POSITION CONNECTOR.

4. TIGHTEN BOLT UNTIL TORQUE CONTROL NUT SHEARS OFF.

LARGE WIRE

WEDGE CONNECTOR WIRE TABLE
COMPATIBLE UNIT CONDUCTOR SIZE CATALOG NUMBER

KW3310F CONNECTOR WEDGE 336 MCM TO #1/0 165230
KW3320F CONNECTOR WEDGE 336 MCM TO #2/0 165233
KW3333F CONNECTOR WEDGE 336 MCM TO 336 MCM 165242
KW3340F CONNECTOR WEDGE 336 MCM TO #4/0 165239
KW33N2F CONNECTOR WEDGE 336 MCM TO #2 165227
KW33N6F CONNECTOR WEDGE 336 MCM TO #6 165221
KWS5010F CONNECTOR WEDGE 500 MCM TO #1/0 165255
KWS5033F CONNECTOR WEDGE 500 MCM TO 336 MCM 165261
KWS5040F CONNECTOR WEDGE 500 MCM TO #4/0 165258
KWS050F CONNECTOR WEDGE 500 MCM TO 500 MCM 165262
KWSON2F CONNECTOR WEDGE 500 MCM TO #2 165254
KW7910F CONNECTOR WEDGE 795 MCM TO #1/0 165266
KW7920F CONNECTOR WEDGE 795 MCM TO #2/0 165267
KW7933F CONNECTOR WEDGE 795 MCM TO 336 MCM 165272
KW7940F CONNECTOR WEDGE 795 MCM TO #4/0 165269
KW7950F CONNECTOR WEDGE 795 MCM TO 500 MCM 165274
KW7975F CONNECTOR WEDGE 795 MCM TO 750 MCM 165277
KW79N2F CONNECTOR WEDGE 795 MCM TO #2 165265
KWP4H79F CONNECTOR WEDGE TO 4 HOLE PAD 795 MCM 165288
KWS33F CONNECTOR WEDGE STIRRUP 336 MCM 131512
KWS79F CONNECTOR WEDGE STIRRUP 795 MCM 131514

WEDGE CONNECTORS
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HOT LINE CLAMP

8-2/0 CU
(TAP SIDE)

BILL OF MATERIALS

Ccu QrY
COMPATIBLE QrY CATALOG
MACRO UNIT ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. CU
= 1 P KH1ON2F 1 130102 1 CLAMP, HOT LINE, SM, BRONZE
NOTES:

1. USE STIRRUP FOR TAP JUMPERS.

» 2. NO LONGER PURCHASED; OKAY TO USE IF IN STOCK OR FOR TRANSFERS.

ALUMINUM HOT LINE CLAMP (NO STIRRUP REQUIRED)

BILL OF MATERIALS
cu QrY
COMPATIBLE QrY CATALOG
N
MACRO UNIT ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. Ccu
R 1 KHLC40NG6F 1 9220184790 1 CLAMP, HOT LINE, ALUM, SMALL, 4/0
1 KHLC7933F 1 9220184794 1 CLAMP, HOT LINE, ALUM, LARGE, 336-795
NOTES:

1. CLAMPS ARE APPLIED DIRECTLY ON ALUMINUM OR COPPER CONDUCTORS WITHOUT A STIRRUP. USE WITH ARRESTERS AND WITH
CUTOUTS WHERE CUTOUT WILL PICK UP THE LOAD. CLAMPS MAY ALSO BE USED ON STIRRUPS. A STIRRUP IS REQUIRED WHERE A

JUMPER WITH A HOT LINE CLAMP IS USED.

2. USE #6 WP CU FOR TRANSFORMERS. USE #4 CU FOR CUTOUTS.

3. WIRE BRUSH CONDUCTOR BEFORE INSTALLING AND TIGHTENING CLAMP.

DANNA

3/8/13

ADCOCK

10/4/11 GUINN | BURLISON
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CONDUCTOR RANGE (0.680-1.16)

336.4-954 ACSR

397.5-1000 AL

1. FOR USE ON 795 CONDUCTOR.

P= 2. TORQUE TO 45 FT. LBS.

PREFERRED LOCATION FOR JUMPER CON

NECTIONS

CONNECT JUMPER TO TAIL OF PRIMARY ON BACK
DEADEND CLAMP

CONNECTOR DETAILS

/g

g (N

Y
T

SIDE OF

-)11

N
\\\\\\\‘
v SEE DWG. 03.02-14 SEE DWG. 03.02-21
OPEN POSITION CLOSED POSITION
NE/——C | |
= T v)
p—t

CONDUCTOR RANGE (0.410-0.880)

SEE NOTE 1

NOTES:

1. FOR USE ON 336.4.

O

P= 2. TORQUE TO 45 FT. LBS.

CONDUCTOR RANGE (0.160-0.570)

6-4/0 ACSR
4-4/0 AL
6-4/0 CU

P== 2. TORQUE TO 45 FT. LBS.

1. FOR USE ON CONDUCTORS #6 TO 4/0.

BILL OF MATERIALS

cu QTY
COMPATIBLE QTY CATALOG
MACRO UNIT | ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. Ccu
1 DECLMP740AAACF 1 101125 1 CLAMP, DE, SO, 336.4-954 ACSR, 397.5-1000 AL
DECLMP795AACF 1 101125 1 CLAMP, DE, SO, 336.4-954 ACSR, 397.5-1000 AL
2 DECLMP336AACF 1 101119 1 CLAMP, DE, SO, 2/0-556.5 ACSR, 2/0-556.5AL
DECLMP394AAACF 1 101119 1 CLAMP, DE, SO, 2/0-556.5 ACSR, 2/0-556.5AL
DECLMPN4AAACF 1 100708 1 CLAMP, DE, SO, 6-4/0 ACSR, 6-4/0 CU, 4-4/0 AL
DECLMPN2AAACF 1 100708 1 CLAMP, DE, SO, 6-4/0 ACSR, 6-4/0 CU, 4-4/0 AL
DECLMP10AAACF 1 100708 1 CLAMP, DE, SO, 6-4/0 ACSR, 6-4/0 CU, 4-4/0 AL
DECLMPN6CHDF 1 100708 1 CLAMP, DE, SO, 6-4/0 ACSR, 6-4/0 CU, 4-4/0 AL
R 3 DECLMPN4CHDF 1 100708 1 CLAMP, DE, SO, 6-4/0 ACSR, 6-4/0 CU, 4-4/0 AL
DECLMPN2CHDF 1 100708 1 CLAMP, DE, SO, 6-4/0 ACSR, 6-4/0 CU, 4-4/0 AL
DECLMP10CHDF 1 100708 1 CLAMP, DE, SO, 6-4/0 ACSR, 6-4/0 CU, 4-4/0 AL
DECLMP20CHDF 1 100708 1 CLAMP, DE, SO, 6-4/0 ACSR, 6-4/0 CU, 4-4/0 AL
DECLMP40CHDF 1 100708 1 CLAMP, DE, SO, 6-4/0 ACSR, 6-4/0 CU, 4-4/0 AL
SLCLMPN2AAACF 1 101392 1 CLAMP, STRAIN, SLACK, SPAN, 1/0, ALUMINUM, 0.30" - 0.62"
SLCLMP10AAACF 1 101392 1 CLAMP, STRAIN, SLACK, SPAN, 1/0, ALUMINUM, 0.30" - 0.62"
4 SLCLMP40AAACF 1 101392 1 CLAMP, STRAIN, SLACK, SPAN, 1/0, ALUMINUM, 0.30" - 0.62"
SLCLMP336AACF 1 101397 1 CLAMP, STRAIN, SLACK, SPAN, 795, ALUMINUM, 0.62" - 1.25"
SLCLMP795AACF 1 101397 1 CLAMP, STRAIN, SLACK, SPAN, 795, ALUMINUM, 0.62" - 1.25"
: Duke
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BILL OF MATERIALS

cu QTY
COMPATIBLE QY CATALOG
MACRO UNIT | ITEM UNIT REQD UMBER PER DESCRIPTION
NO. cu )
1 | TRCLAMPNAAAACF 1 112459 1| CLAMP, ANGLE, LINE, POST, ANGLE, ALUMINUM, RANGE, 0.50-1.06"
2 | TRCLAMPN2AAACF 1 112459 1| CLAMP, ANGLE, LINE, POST, ANGLE, ALUMINUM, RANGE, 0.50-1.06"
3 TRCLAMPN2CHDF 1 112543 1 | CLAMP, LINE, POST, STRAIGHT, STEEL, RANGE, 0.25-0.56"
4 | TRCLAMPIOAAACF 1 9220177156 1| CLAMP, GRIP, CUSHION, POST, LINE, 1/0-4/0, 0.375"-0.563
5 TRCLAMP1OCHDF 1 112543 1| CLAMP, LINE, POST, STRAIGHT, STEEL, RANGE, 0.25-0.56"
3 TRCLAMP20CHDF 1 112543 1| CLAMP, LINE, POST, STRAIGHT, STEEL, RANGE, 0.25-0.56"
7 TRCLAMP40CHDF 1 112543 1 | CLAMP, LINE, POST, STRAIGHT, STEEL, RANGE, 0.25-0.56"
8 | TRCLAMP33GAACF 1 9220177098 1 | CLAMP, GRIP, GRIP, CUSHION, POST, LINE, 266-477, 0.564"-0.883"
S | TRCLAMP394AAACF 1 9220177098 1| CLAMP, GRIP, GRIP, CUSHION, POST, LINE, 266-477, 0.564"-0.883"
10 | TRCLAMP740AAACF 1 112462 1| CLAMP, ANGLE, CUSHION GRIP, LINE POST, ANGLE, ALUM, .887-1.1
11 | TRCLAMP795AACF 1 112462 1 | CLAMP, ANGLE, CUSHION GRIP, LINE POST, ANGLE, ALUM, .887-1.1
. 12 SCLMPNGCHDF 1 090802 1| CLAMP, ANGLE, SUSPENSION, ANGLE, STEEL, 0.16-0.60
13 SCLMPN4AAACF 1 090306 1| CLAMP, ANGLE, SUSPENSION, ANGLE, ALUMINUM, 0.25-0.75"
14 SCLMPN4CHDF 1 090802 1 | CLAMP, ANGLE, SUSPENSION, ANGLE, STEEL, 0.16-0.60
15 SCLMPN2AAACF 1 090306 1| CLAMP, ANGLE, SUSPENSION, ANGLE, ALUMINUM, 0.25-0.75"
16 SCLMPN2CHDF 1 050802 1 | CLAMP, ANGLE, SUSPENSION, ANGLE, STEEL, 0.16-0.60
17 SCLMP1OAAACF 1 090306 1| CLAMP, ANGLE, SUSPENSION, ANGLE, ALUMINUM, 0.25-0.75"
18 SCLMP10CHDF 1 090802 1 | CLAMP, ANGLE, SUSPENSION, ANGLE, STEEL, 0.16-0.60
19 SCLMP20CHDF 1 090802 1| CLAMP, ANGLE, SUSPENSION, ANGLE, STEEL, 0.16-0.60
20 SCLMPAOCHDF 1 090802 1| CLAMP, ANGLE, SUSPENSION, ANGLE, STEEL, 0.16-0.60
21 SCLMP336AACE 1 9220183513 1_ | CLAMP, SUSP, GRIP, CUSH, 0.661"-0.709"
22 SCLMP394AACE 1 9220183511 1| CLAMP, SUSP, GRIP, CUSH, 0.710"-0.755"
23 SCLMP740AACF 1 9220067202 1 | CLAMP, SUSPENSION-CUSHION GRIP- RANGE 0.981" TO 1.027°
24 SCLMP795AACF 1 9220067202 1 | CLAMP, SUSPENSION-CUSHION GRIP- RANGE 0.981" 7O 1.027"
- Duk
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CONDUCTOR COLOR CODE

IDENTIFICATION TAG

EZ-WRAP SPOOL TIE AS RECEIVED IN THE FIELD

STEP 1: APPLY TIE PAD ON THE CONDUCTOR AND
POSITION IT BETWEEN THE CONDUCTOR AND
INSULATOR, MAKING SURE THE SLIT DOES
NOT FACE THE INSULATOR.

NS

STEP 2: POSITION THE TIE LOOP UNDER THE
INSULATOR SO THE LEGS ARE PARALLEL
TO THE CONDUCTOR AS SHOWN.

STEP 3: PLACE THE LOOP TIGHTLY UP AGAINST THE
INSULATOR'S GROOVE AND POSITION THE TIE
LEGS, AS SHOWN, SO THEY CAN BE APPLIED
TO THE CONDUCTOR.

STEP 4: APPLY THE LEGS BY WRAPPING THEM
AROUND THE CONDUCTOR. MAKE SURE TO
SNAP THE LEG ENDS INTO PLACE TO
COMPLETE THE APPLICATION. MAKE SURE THE
TIE LOOP IS TIGHT ON THE INSULATOR NECK.

STEP 5: COMPLETED APPLICATION OF EZ-WRAP SPOOL TIE
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CONDUCTOR COLOR CODE

IDENTIFICATION TAG

EZ-WRAP SPOOL TIE AS RECEIVED IN THE FIELD

=
=

STEP 1: IN MOST CASES THE CONDUCTOR SHOULD

BE PLACED BETWEEN THE INSULATOR AND
THE STRUCTURE SO IT IS INSIDE THE CLEVIS,
AS SHOWN. APPLY THE TIE PAD ON THE
CONDUCTOR AND POSITION IT BETWEEN THE
CONDUCTOR AND INSULATOR, MAKING SURE
THE SLIT DOES NOT FACE THE INSULATOR.

\‘\%d_

STEP 2: POSITION THE TIE LOOP TIGHTLY AGAINST
THE INSULATOR'S GROOVE, ON THE
OPPOSITE SIDE FROM THE CONDUCTOR,
AS SHOWN.

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.

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

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.
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IDENTIFICATION TAPE

INSULATOR
IDENTIFICATION MARK
"C" NECK-BLACK
"F" NECK-YELLOW
")" NECK-GREEN

COLOR CODE CONDUCTOR

EZ-WRAP SIDE TIE AS RECEIVED IN THE FIELD

P}
(E)

(o]

STEP 1: APPLY TIE PAD ON TO CONDUCTOR, SLIT

FACING UP SO THAT CONDUCTOR DOES NOT
COME INTO DIRECT CONTACT WITH THE
INSULATOR.

N

STEP 2: ALIGN THE EZ-WRAP SIDE TIE WITH THE

CONDUCTOR. MAKE SURE THE TIE LOOP OF
THE EZ-WRAP SIDE TIE IS FACING AWAY
FROM THE CONDUCTOR AS SHOWN.

STEP 3: PLACE THE EZ-WRAP SIDE TIE IN POSITION

AND START WRAPPING THE LEGS. NOTICE ONE
LEG GOES OVER THE CONDUCTOR WHILE THE
OTHER GOES UNDER THE CONDUCTOR.

STEP 4.

WRAP BOTH LEGS COMPLETELY, SNAPPING
THE ENDS IN PLACE WITH THUMB PRESSURE.
MAKE SURE THE TIE LOOP IS TIGHT ON
INSULATOR NECK AND UNDER INSULATOR
HEAD.

STEP 5: COMPLETED APPLICATION OF EZ-WRAP SIDE TIE
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TOP GROOVE TIE

18" COPPER
30" ALUMINUM

SPOOL TIE

NOTES:

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

2. ON ALL HAND/HOT TIES MAKE FIRST WRAP AS CLOSE TO INSULATOR AS POSSIBLE, AND MAKE A MINIMUM OF 4 WRAPS ON EACH

SIDE OF THE INSULATOR.

3. TIE WIRE: CU - #6 SD CU.

AL - #4 5D AL.
HAND TIES
COMPATIBLE CATALOG
UNIT NUMBER DESCRIPTION

HTIEN4AACF 200306 WIRE, AL, SLD, BR, SDW, #4, TIEWIRE

HTIEN6CSDF 190404 WIRE, CU, BR, SDW, SLD, #6
3
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1. POSITION DISTRIBUTION TIE ON INSULATOR AS SHOWN,

w

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

WITH BOTH LEGS PARALLEL TO THE CONDUCTOR. AS SHOWN.

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

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

w

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

O

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

7. COMPLETED APPLICATION OF THE DISTRIBUTION TIE.

3
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TOP TIE
P= ROUND BASE INSULATOR

A

“F" NECK " NECK

COMPATIBLE CATALOG INSULATOR

i NUMBER DESCRIPTION CHANCE | PREFORMED 4-1/2" DIA.
TTIEFIOALF 121415 | TIE, TOP F NECK 1/0 AL YELLOW|_ YELLOW
TTIEF336ALF 121417 | TIE, TOP F NECK 336 AL BROWN| BROWN
TTIEF394ALF 121417 | TIE, TOP F NECK 336 AL BROWN | BROWN
TTEF740ALF 121418 | TIE, TOP F NECK 795 AL GREEN | GREEN
TTIEF795ALF 121418 | TIE, TOP F NECK 795 AL GREEN | GREEN TOP TIE
TTIEFN2ALF 11148400 |TIE, TOP, F NECK, #2 AL . RED PIN INSULATOR
TTIEFNAALF 121411 |TIE, TOP F NECK 4 AL ORANGE| ORANGE

TTIEFS00COVALPF | 9220068094 | TIE, PLASTIC, 2-7/8", F-NECK, INS | - RED

NOTE: COLOR CODE DESIGNATES WIRE SIZE "F" NECK
INSULATOR

2-7/8" DIA.

SIDE TIE SIDE TIE
P= ROUND BASE INSULATOR P= PIN INSULATOR

A

N

COMPATIBLE | CATALOG
UNIT NUMBER DESCRIPTION CHANCE | PREFORMED " NECK

"E" NECK
STIEFN4ALF | 121423 | SIDE TIE, F NECK, #4 ALUMINUM ORANGE| ORANGE INSULATOR
STIEFNZ2ALF | 11158102 | SIDE TIE, F NECK, #2 ALUMINUM B RED o 2-7/8" DIA.
STIEF10ALF | 121426 |SIDE TIE, F NECK, 1/0 ALUMINUM YELLOW| YELLOW
STIEF336ALF]| 121429 | SIDE TIE, F NECK, 336 KCM ALUMINUM - BROWN ”;g"U[‘E%R NOTE: 795 WILL NOT
STIEF795ALF| 121434 |SIDE TIE, F NECK, 795 KCM ALUMINUM - GREEN 4-1/2° DIA. FIT IN THE SIDE GROOVE
NOTE: COLOR CODE DESIGNATES WIRE SIZE OF THIS PIN INSULATOR

a4,

COMPATIBLE | CATALOG DESCRIPTION CHANCE | PREFORMED

UNIT NUMBER

NEUSPTIEN4ALF 121463 FORMED SPOOL TIE, #4 ALUMINUM |ORANGE| ORANGE
NEUSPTIEN2ALF} 9220109798  FORMED SPOOL TIE, #2 ALUMINUM RED RED
NEUSPTIE10ALF 121466 FORMED SPOOL TIE, 1/0 ALUMINUM | YELLOW | YELLOW

NOTE: COLOR CODE DESIGNATES WIRE SIZE

EZ-WRAP
PRIMARY SIDE AND SPOOL TIE ToP TIE
INSULATOR
IDENTIFICATION MARK
TIE TUBE "F" NECK-YELLOW

")" NECK-GREEN

INSULATOR COLOR CODE
"F" NECK-YELLOW

A

CONDUCTOR SIZE

IDENTIFICATION TAPE 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 SPUT IN PAD AWAY FROM PORCELAIN ON FACTORY TIES.

4

S

. USE HAND TIES ON NEUTRAL, SECONDARY, AND PRIMARY CONDUCTORS OTHER THAN ALUMINUM.

. 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 WITH 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).

P Duke
o | oo FACTORY FORMED CONDUCTOR TIES & Energy-

1178710 | cecconn | eumnn ] euans DWG.
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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.

BILL OF MATERIALS
cu QrY
COMPATIBLE QTY CATALOG
DESCRI|
MACRO UNIT I"‘I"SM UNIT REQ'D NUMBER PCE: SCRIPTION
1 ARN2AAACF 1 11150208 1 ROD, ARMOR, #2AAAC, ARMOR ROD SET, 0.136 INCH DIAMETER
_ 2 AR10AAACF 1 121117 1 ROD, ARMOR, #1/0AAAC, ARMOR ROD SET, 0.167 INCH DIAMETER
3 AR336AACF 1 121157 1 ROD, ARMOR,336.4AAC, ARMOR ROD SET, 0.666 INCH DIAMETER
4 AR795AACF 1 121167 1 ROD, ARMOR,795AAC, ARMOR ROD SET, 1.026 INCH DIAMETER
NOTES:

3
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INDICATOR COMPATIBLE CATALOG RESET

PHASE

TRIP(AMPS) | - UNIT NUMBER CURRENT (AMPS)
*300 DI/DT FCIORDLESAFF 323469 A 8
*300 DI/DT FCIORDLESBFF 323470 B iK:]
*300 DI/DT FCIORDLESCFF 323471 C 8

*SEE NOTE 4

DESCRIPTION AND OPERATION

APPLICATION

1. FAULT INDICATOR - INDICATOR LED WILL LIGHT UP WHEN FAULTED. MAY ALSO BE LOCATED WITH RADIO
RECEIVER UNIT (CN 323473), WHICH RECEIVES SIGNALS FROM TRANSMITTER IN FAULT INDICATOR THAT IS
PRE-PROGRAMMED FOR EACH PHASE.

2. RESET - INDICATOR RESETS IF 8A OR MORE OF CURRENT IS RESTORED, AFTER 4 HOURS IF POWER IS NOT
RESTORED, OR IF RESET MANUALLY (MANUAL TRIP AND RESET TOOL IS HOOKSTICK OPERATED).

3. MOUNTING - HOTSTICK MOUNTED WITH AUTOMATIC TORQUE LIMITER.

4. ADAPTIVE TRIP - INDICATOR USES AN ADAPTIVE TRIP, WHICH TRIPS WHEN A CHANGE IN CURRENT OF 300A
OR GREATER IS INDICATED IN A 150 MSEC. TIME FRAME FOLLOWED BY A LOSS OF CURRENT.

5. OPERATING POWER - BATTERY REPLACEMENT REQUIRED EVERY 5 YEARS.

6. OVERHEAD FEEDERS ON VOLTAGES UP TO 38 KV - AS DIRECTED BY ENGINEERING.

7. INDICATOR IS CALIBRATED FOR USE ON #6 THROUGH 795 ALUMINUM CONDUCTORS AND #6 THROUGH 750
COPPER CONDUCTORS (.14 THROUGH 1.2 DIAMETER CONDUCTORS).

3
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BILL OF MATERIALS

cu QTYy
COMPATIBLE qQrYy CATALOG
MACRO UNIT | ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. CcuU
1 011280 1 BOLT, SPOOL, 5/8" X 10", GALV, DUI WASHERS, W/ALL HARDWARE
1 NSSB10F 1 013264 1 WASHER, SPRING, COIL, STEEL, FOR 5/8" BOLT, GALV.
1 013308 1 WASHER, SQUARE, 2-1/4", SQUARE, FLAT, 13/16", HOLE, GALV.
1 011282 1 BOLT, SPOOL, 5/8" X 12", GALV, DUI WASHERS, W/ALL HARDWARE
2 NSSB12F 1 013264 1 WASHER, SPRING, COIL, STEEL, FOR 5/8" BOLT, GALV.
1 013308 1 WASHER, SQUARE, 2-1/4", SQUARE, FLAT, 13/16", HOLE, GALV.
1 013308 1 WASHER, SQUARE, 2-1/4", SQUARE, FLAT, 13/16", HOLE, GALV.
3 NSSCF 1 070402 1 BRACKET, ONE WIRE, NO, INSULATOR, GALVANIZED
1 152107 1 BOLT, MACHINE, SQ, NUT, 5/8" X 12"
4 ISPLF 1 080403 1 INSULATOR, SPOOL, 3"
3
2 P Duke
1 [ on14n12 | cuine Jeuruson | apcoek NEUTRAL SPOOL ‘Enefgy@
0 § 1m0 | eeccont | oumnn || Euans DWG.
ReviseD | BY [ ckD [arer. F L A 03.06-01




27 KV POLYMER

SEE NOTE 2
n SEE NOTE 1
of Jj {1 I ]::_—_l
COMPATIBLE ITEM CATALOG
UNIT COMPATIBLE UNIT DESCRIPTION NO NUMBER DESCRIPTION QTY

. " 2 011708 BOLT, OVAL EYE, 5/8" X 10" 1
ISEYEBOLT5810F { INSULATOR SUPPORT EYEBOLT 5/8™ X 10 3 013346 WAGHER, 3° SO., CURVED, 13/16" HOLE 1
" " 2 011709 BOLT, OVAL EYE, 5/8" X 12" 1
ISEYEBOLTS812F | INSULATOR SUPPORT EYEBOLT 5/8" X 12 3 013345 WASHER, 3" 50., CURVED, 13/16" HOLE 1
" " 2 011710 BOLT, OVAL EYE, 5/8" X 14" 1
ISEYEBOLT5814F | INSULATOR SUPPORT EYEBOLT 5/8" X 14 3 013346 WASHER, 3" 5Q., CURVED, 13/16" HOLE 1
2 011711 BOLT, OVAL EYE, 5/8" X 16" 1

ISEYEBOLTS816F | INSU| " "

S 0 SULATOR SUPPORT EYEBOLT 5/8" X 16 3 013346 WASHER, 3" $Q., CURVED, 13/16" HOLE 1
ISEYENUTS8F INSULATOR SUPPORT, EYENUT, 5/8" 2 012210 NUT, OVAL EYE, GALV, 5/8", 1-1/2X1-3/4 1
COMPATIBLE ITEM CATALOG

UNIT COMPATIBLE UNIT DESCRIPTION NO NUMBER DESCRIPTION QrTY
IDES25PF INSULATOR DEADEND/SUSPENSION 25 KV POLY 1 080577 INSULATOR, POLYMER, 25KV, DE, SI, RATED 15K| 1
COMPATIBLE ITEM CATALOG
UNIT COMPATIBLE UNIT DESCRIPTION NO NUMBER DESCRIPTION QTY

DECLMPN6CHDF | DEADEND CLAMP #6 CU HARD DRAWN 4 100708 CLAMP, DE, SO, 6-4/0 CU, 4-4/0 AL 1

DECLMPN4CHDF | DEADEND CLAMP #4 CU HARD DRAWN 4 100708 CLAMP, DE, SO, 6-4/0 CU, 4-4/0 AL 1

DECLMPN2CHDF | DEADEND CLAMP #2 CU HARD DRAWN 4 100708 CLAMP, DE, SO, 6-4/0 CU, 4-4/0 AL 1

DECLMP10CHDF | DEADEND CLAMP 1/0 CU HARD DRAWN 4 100708 CLAMP, DE, SO, 6-4/0 CU, 4-4/0 AL 1

DECLMP20CHDF | DEADEND CLAMP 2/0 CU HARD DRAWN 4 100708 CLAMP, DE, SO, 6-4/0 CU, 4-4/0 AL 1

DECLMP40CHDF | DEADEND CLAMP 4/0 CU HARD DRAWN 4 100708 CLAMP, DE, SO, 6-4/0 CU, 4-4/0 AL 1

DECLMPN4AAACF | DEADEND CLAMP #4 AAAC 4 100708 CLAMP, DE, SO, 6-4/0 CU, 4-4/0 AL 1
DECLMPN2AAACF | DEADEND CLAMP #2 AAAC 4 100708 CLAMP, DE, SO, 6-4/0 CU, 4-4/0 AL 1
DECLMP10AAACF | DEADEND CLAMP 1/0 AAAC 4 100708 CLAMP, DE, SO, 6-4/0 CU, 4-4/0 AL 1
DECLMP336AACF | DEADEND CLAMP 336 KCM AAC 4 101119 CLAMP, DE, SO, 2/0-556.5 ACSR, 2/0-556.5 AL - 1
DECLMP394AAACF| DEADEND CLAMP 394 KCM AAAC 4 101119 CLAMP, DE, SO, 2/0-556.5 ACSR, 2/0-556.5 AL 1
DECLMP740AAACF| DEADEND CLAMP 740 KCM AAAC 4 101125 CLAMP, DE, SO, 336.4-954 ACSR, 397.5-1000AL 1
DECLMP795AACF | DEADEND CLAMP 795 KCM AAC 4 101125 CLAMP, DE, SO, 336.4-954 ACSR, 397.5-1000AL 1
COMPATIBLE ITEM| CATALOG
UNIT COMPATIBLE UNIT DESCRIPTION NO NUMBER DESCRIPTION QTY

SCLMPN6CHDF SUSPENSION CLAMP #6 CU HARD DRAWN 4 050802 CLAMP, SUSPENSION, ANGLE, 0.16-0.60 1
SCLMPN4CHDF SUSPENSION CLAMP #4 CU HARD DRAWN 4 090802 CLAMP, SUSPENSION, ANGLE, 0.16-0.60 1
SCLMPN2CHDF SUSPENSION CLAMP #2 CU HARD DRAWN 4 090802 CLAMP, SUSPENSION, ANGLE, 0.16-0.60 1
SCLMP10CHDF SUSPENSION CLAMP 1/0 CU HARD DRAWN 4 090802 CLAMP, SUSPENSION, ANGLE, 0.16-0.60 1
SCLMP20CHDF SUSPENSION CLAMP 2/0 CU HARD DRAWN 4 050802 CLAMP, SUSPENSION, ANGLE, 0.16-0.60 1
SCLMP40CHDF SUSPENSION CLAMP 4/0 CU HARD DRAWN 4 090802 CLAMP, SUSPENSION, ANGLE, 0.16-0.60 1

SCLMPN4AAACF | SUSPENSION CLAMP #4 AAAC 4 090306 CLAMP, SUSP, ANGLE, ALUMINUM, 0.25-0.75" 1

SCLMPN2AAACF | SUSPENSION CLAMP #2 AAAC 4 090306 CLAMP, SUSP, ANGLE, ALUMINUM, 0.25-0.75" 1

SCLMP10AAACF | SUSPENSION CLAMP 1/0 AAAC 4 090306 CLAMP, SUSP, ANGLE, ALUMINUM, 0.25-0.75" 1

SCLMP336AACF | SUSPENSION CLAMP 336 KCM AAC 4 9220183513 CLAMP, SUSP, GRIP, CUSH, 0.661"-0.709" 1

SCLMP394AACF | SUSPENSION CLAMP 394 KCM AAAC 4 9220183511 CLAMP, SUSP, GRIP, CUSH, 0.710"-0.755" 1

SCLMP740AACF | SUSPENSION CLAMP 740 KCM AAAC 4 9220067202 CLAMP, SUSP, GRIP, CUSH, 0.981"-1.027" 1

SCLMP795AACF | SUSPENSION CLAMP 795 KCM AAC 4 9220067202 CLAMP, SUSP, GRIP, CUSH, 0.981"-1.027" 1

NOTES:

1. DEADEND AND SUSPENSION CLAMP NOT SHOWN.
2. USE 2-1/4" SQUARE WASHER ON 1/0 AAAC CONDUCTOR AND SMALLER AND 3" CURVE WASHER FOR
CONDUCTORS LARGER THAN 1/0 AAAC.
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INSULATOR, POST 15 KV

SPLIT WASHER

'uIIII4I§§I g
BILL OF MATERIALS
cu QTY
COMPATIBLE QTY CATALOG
MACRO UNIT | ITEM UNIT reQD | NUMBER PER DESCRIPTION
- | no. cy
1 IHPTT15F 1 080212 1| INSULATOR, POST TIE 3/4 15 KV
- 072366 1_| STUD, 5/8" X 10", 3/4" HEAD
LT
2 | 1SSTUDBOLTSB10F ! 013264 1__| WASHER, SPRING COIL, 5/8"
NOTES:

1. POLE GAINS (ISGAINGRIDF) 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.

INSULATOR, CLAMP TOP, 15 KV

-

SPLIT WASHER

CLAMP VARIES
BY WIRE SIZE

BILL OF MATERIALS

cu QTY
COMPATIBLE QTY CATALOG
M

MACRO UNIT | ITE UNIT REQ'D NUMBER PER DESCRIPTION

NO. Ccu

1 IHPCLT15F 1 080232 1 INSULATOR, POST CLAMP, HORIZONTAL, 15 KV

- 072366 1 STUD, 5/8" X 10", 3/4" HEAD

2 ISSTUDBOLTS810F ! 013264 1 WASHER, SPRING COIL, 5/8"

NOTES:

1. POLE GAINS (ISGAINGRIDF) ARE REQUIRED FOR POST INSULATOR INSTALLATIONS ON WOQOD 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.
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INSULATOR, POST 15 KV WITH STANDOFF BRACKET

SPLIT WASHER

BILL OF MATERIALS
cu QTY
COMPATIBLE QTY CATALOG
MACRO UNIT | ITEM UNIT REQD NUMBER PER DESCRIPTION
NO. cu
1 THPTT15F 1 080212 1 | INSULATOR, POST, TIE-TOP, 15KV, WITHOUT STUD
013264 2 | WASHER, SPRING, COIL, STEEL, FOR 5/8" BOLT, GALV.
) 013346 2 | WASHER, 3", SQUARE, CURVED, 13/16", HOLE
2 BKTSPISF 1 070424 1_ | BRACKET, POST, INSULATOR, MOUNTING (CHICKEN WING)
072361 1 | STUD, LINE POST, 5/8" X 1-3/4"
152107 2 | BOLT, MACH, SQ, NUT, 5/8" X 12"
CLAMP TOP, 15 KV WITH STANDOFF BRACKET
CLAMP VARIES BY
WIRE SIZE
SPLIT WASHER
| [NNNN] M
BILL OF MATERIALS
cu Q1Y
COMPATIBLE QTY CATALOG
MACRO UNIT | ITEM ONIT REQD NUMBER PER DESCRIPTION
NO. cu
1 THPCLT15F 1 080232 1 | INSULATOR, POST, CLAMP, HORIZONTAL
013264 2 | WASHER, SPRING, COIL, STEEL, FOR 5/8" BOLT, GALV.
i 013346 2 | WASHER, 3", SQUARE, CURVED, 13/16", HOLE
2 BKTSPISF 1 070424 1| BRACKET, POST, INSULATOR, MOUNTING (CHICKEN WING)
072361 1| STUD, LINE POST, 5/8" X 1-3/4"
152107 2 | BOLT, MACH, SQ, NUT, 5/8" X 12"
3
5 P Euke
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INSULATOR, PIN TYPE, CLASS B

BILL OF MATERIALS

cu QrY
COMPATIBLE QTY CATALOG
MACRO UNIT | ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. CU
_ 1 IPIN23F 1 080304 1 INSULATOR, PIN, 23KV, CLASS-55-5
2 PINCARMS586F 1 072306 1 PIN, SHOULDER, 6" X 5/8" X 6-1/2, STEEL

INSULATOR, SLACK SPAN, 35 KV, 1/0, 795 OR 336 CONDUCTOR

\|

SPLIT WASHER

BILL OF MATERIALS

cu QrY
COMPATIBLE QrY CATALOG
MACRO UNIT | ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. Cu
1 IVPCLT35F 1 080375 1 INSULATOR, POST, LINE, VERTICAL, 35 KV, CLAMP TOP
013264 1 WASHER, SPRING COIL, STEEL, FOR 5/8" BOLT, GALV.
- 2 1SSTUDBOLTS812F ! 072367 1 STUD, LINE POST, 5/8" X 12"

3 SLCLMP336AACF 1 101397 1 CLAMP, STRAIN, SLACK SPAN, 795 AL, 0.62" - 1.25"

SLCLMP10AAACF 1 101392 1 CLAMP, STRAIN, SLACK SPAN, 1/0 AL, 0.30" - 0.62"

NOTES:

1. 1/0 DEADEND CLAMP TO BE USED ON CONCRETE POLE CONSTRUCTION.

. PDuke
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BRACKET WILL
ACCOMMODATE
8" OR 10" SPACING

[

20" FOR BKTFPIS20F
30" FOR BKTFPIS30F

SPLIT WASHER

BILL OF MATERIALS

cu Q1Y
COMPATIBLE QrYy CATALOG
MACRO UNIT | ITEM UNIT REQD NUMBER PER DESCRIPTION
NO. cu
013264 2 | WASHER, SPRING, COIL, STEEL, FOR 5/8" BOLT, GALV
013346 2 | WASHER, 3", SQUARE, CURVED, 13/16"
1 BKTFPIS20F 1 070430 1 | BRACKET, FIBERGLASS, STAND-OFF, 20" (BALL BAT)
072361 1 | STUD, LINE POST, 5/8" X 1-3/4"
152107 2 | BOLT, MACH, SQ, NUT, 5/8" X 12”
- 013264 2 | WASHER, SPRING, COIL, STEEL, FOR 5/8" BOLT, GALV
013346 2 | WASHER, 3", SQUARE, CURVED, 13/16"
1 BKTFPIS30F 1 070431 1 | BRACKET, FIBERGLASS, STAND-OFF, 30" (BALL BAT)
072361 1 | STUD, LINE POST, 5/8" X 1-3/4"
152107 2 | BOLT, MACH, 5Q, NUT, 5/8" X 12"
2 THPTT1SF 1 080212 1| INSULATOR, POST, TIE TOP, 15KV, WITHOUT STUD

STANDOFF HORIZONTAL POST INSULATOR BRACKETS ARE AVAILABLE IN 20" AND 30" 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 20" OR 30" BRACKET MAY
BE USED FOR DISTRIBUTION UNDERBUILD ON STEEL, CONCRETE AND WOOD 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.
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° 8"
0 ——
— 4" MIN. ABOVE NEUTRAL
FRONT VIEW
BILL OF MATERIALS
(&) QTY
COMPATIBLE QTY CATALOG
MACRO UNIT ITEM UNIT REQD NUMBER PER DESCRIPTION
NO. CcuU
9220139630 1 EXTENSION, POLE TOP, FIBERGLASS, 54"
152107 2 BOLT, MACH, SQ, 5/8"
- KTPTES
! B 4FBGF ! 013308 2 WASHER, SQUARE, FLAT
013264 2 WASHER, SPRING COIL, STEEL, 5/8", GALV.

NOTES:

1.

POLE TOP EXTENSION IS FOR POLE TOP EMERGENCY REPAIR. AN ENGINEERING EVALUATION IS REQUIRED IF

EXTENSION IS TO REMAIN PERMANENTLY INSTALLED.

. FOR USE ON SINGLE-PHASE LINES ONLY.

. BRACKET WILL ACCOMMODATE A 7"-11" POLE TOP.

. EXTENSION CAN BE DRILLED TO MOUNT HARDWARE.

. DO NOT TIGHTEN BOLTS WITH IMPACT DRILL - THIS WILL CAUSE CRACKING.

. USE A MINIMUM OF A 2" FLAT WASHER TO MOUNT EQUIPMENT.

FIBERGLASS POLE TOP EXTENSION
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CHAIN FOR 30" DIA. POLE WITH 2 EYES

RATED 15,000 LBS.

O/T

PGRETIYIIITY
T

PR TTYIIIT

<

CHAIN LINK
CN 9220068334
CU OHCHAINBANDF

EYE LINK
CN 9220068335

NOTE: CHAIN LINK COMES WITH TWO EYE LINKS. FOR
ADDITIONAL EYE LINKS, CALL FOR CU OHCHAINEYEF

P= IF BINDING OF THE INSULATOR AT THE EYE LINK IS AN
ISSUE, UTILIZE A CLEVIS-CLEVIS 90 - CN 113145 AND A
TWISTED CHAIN LINK - CN 115428,

NEW MACLEAN BRACKET FOR CHAIN
FOR EQUIPMENT AND INSULATOR BRACKETS

CN 9220222876
CU OHCHAINBKTF

FOR MOUNTING LIGHTNING ARRESTER
CN 070423
CU BKTSPIBANDF

I—— A
-
ADJUSTABLE FROM I-_ ——i
6" - 12" BOLT
SPACING
sver | (] I — ” U 614
= 3/4" n _l
TP l rl:
6" - 12" T— 16"
—
BUCKLE AND BANDING
7-1/8" M) U
0 HHjmmm -
|
r——
I———- A
SECTION 'A-A' FRONT VIEW
BANDING: 3/4" - CN 434122
1-1/4" - CN 434124
BUCKLE: 3/4" - CN 434142
1-1/4" - CN 434145
NOTES:

1. THE PREFERRED METHOD FOR ATTACHING TO TRANSMISSION POLES IS TO BOLT ALL DISTRIBUTION HARDWARE
TO THE POLE. BOLT HOLES CAN BE MADE AVAILABLE BY THE POLE MANUFACTURER WITH PROPER PLANNING.

2. IF HOLES ARE NOT AVAILABLE, THE DISTRIBUTION PLANNER SHOULD EXPLORE DRILLING OPTIONS WITH
TRANSMISSION ENGINEERING PRIOR TO RELEASING THE WORK REQUESTS.

3. WHEN HOLES ARE NOT AVAILABLE AND DRILLING IS NOT AN OPTION, BANDING MAY BE USED.
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=

POLE SIZING CHART
MAX. SPAN] _ POLE CLASS BY HEIGHT JOINT USE
WIRE SIZE (FT) 25 50 55| (TOTAL DIAMETER)
1/0 & SMALLER 400 3 3 3 =1
1/0 & SMALLER 330 ] 3 3 T-25
1/0 & SMALLER 400 3 3 2 - 2.5
1/0 & SMALLER 400 1 1 1 25" - 4"

NOTES: THIS TABLE SPECIFIES POLE CLASS ONLY. POLE HEIGHT DETERMINED

BY CLEARANCE. SEE DWG. 02.02-03A FOR STANDARD STOCKED POLES.
POLEFOREMAN REQUIRED FOR DESIGNS OUTSIDE OF TABLE GUIDELINES. FOR
POLES WITH EQUIPMENT, MINIMUM CLASS IN DWG. 02.02-03B MUST ALSO BE MET.

SEE NOTE 2
FRONT VIEW
0° - 5° ANGLE
BILL OF MATERIALS
cu
COMPATIBLE QTY
ACR! N M
MACRO UNIT I"\Il'g UNIT REQD DESCRIPTION
1 IHPTT15F 1 INSULATOR POST, HORIZONTAL, TIE TOP, STUD BASE 15 KV
2 ISSTUDBOLTS8_F 1 INSULATOR SUPPORT STUD 5/8 X (VARIES BY LENGTH)
PF(VOLTAGE)1TA(WIRE)FM 3 ISGAINGRIDF 1 INSULATOR SUPPORT GAINGRID 4X4 INCH ALUMINUM NO TEETH
3 ISGAINGRID55F 1 INSULATOR SUPPORT GAINGRID 5-1/2 INCH
4 STIE_F 1 SIDE TIE F NECK (VARIES WITH WIRE SIZE)
5 ISPLF 1 INSULATOR SPOOL
SCTAN(WIRE)FM 6 NSSB_F 1 NEUTRAL AND SECONDARY SPOOL BOLT (10 OR 12) INCH
7 NEUSPTIE_F 1 FORMED SPOOL TIE (VARIES WITH WIRE SIZE)
NOTES:

P= 1. POLE GAINS (ISGAINGRIDF FOR 15/25KV INSULATORS OR ISGAINGRIDSSF FOR 35KV INSULATORS) ARE REQUIRED
FOR POST INSULATOR INSTALLATIONS ON WOOD POLES WHEN THE POLE DOES NOT HAVE A SLAB GAIN FOR ALL
CONDUCTOR SIZES.WHEN THE CONDUCTOR IS 336.4 KCMIL OR LARGER, USE POLE GAIN EVEN IF SLAB GAIN
EXISTS. POLE GAINS ARE NOT REQUIRED FOR INSULATORS USED FOR JUMPERS. SLACK SPANS WITH 336 AND

795 CONDUCTORS REQUIRE A POLE GAIN.
2. TYPICAL INSTALLATION - REFER TO SECTION 04 FOR NEUTRAL/SECONDARY DETAILS.
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PLAN VIEW

5"

SEE NOTE 3

#4 SD AL
CN 200306

|~

SEE NOTE 2
<>
FRONT VIEW
6° - 15° ANGLE
BILL OF MATERIALS
cu
COMPATIBLE QTY
MACRO UNIT I;'ZM UNIT REQD DESCRIPTION
1 TRCLAMP(WIRE)F 1 TRUNION CLAMP (WIRE)
2 ISSTUDBOLTS812F 1 INSULATOR SUPPORT STUDBOLT 5/8 X 12"
3 ISGAINGRIDF 1 INSULATOR SUPPORT GAINGRID 4 X 4 INCH ALUMINUM NO TEETH
PF(KVIVISA(WIRE)FM 3 ISGAINGRID55F 1 INSULATOR SUPPORT GAINGRID 5-1/2 INCH
4 IHPCLT(KV)F 1 INSULATOR POST, HORIZ, CLAMP TOP, STUD BASE (KV)
5 AR(WIRE)F 1 ARMOR ROD (WIRE)

NOTES:

5. SEE DWG. 03.03-06 FOR LINE CLAMPS.

2. TYPICAL INSTALLATION - REFER TO SECTION 04 FOR NEUTRAL/SECONDARY DETAILS.

3. TYPICAL INSTALLATION - REFER TO SECTION 02 FOR GUYING DETAILS.

b 1. POLE GAINS (ISGAINGRIDF FOR 15/25KV INSULATORS OR ISGAINGRIDS5SF FOR 35KV INSULATORS) ARE REQUIRED FOR POST INSULATOR
INSTALLATIONS ON WOOD POLES WHEN THE POLE DOES NOT HAVE A SLAB GAIN FOR ALL CONDUCTOR SIZES.WHEN THE CONDUCTOR IS
336.4 KCMIL OR LARGER, USE POLE GAIN EVEN IF SLAB GAIN EXISTS. POLE GAINS ARE NOT REQUIRED FOR INSULATORS USED FOR
JUMPERS. SLACK SPANS WITH 336 AND 795 CONDUCTORS REQUIRE A POLE GAIN.

4. PRIMARY AND NEUTRAL MAY BE FRAMED ON GUY SIDE OF POLE AS AN ALTERNATE METHOD TO FACILITATE TRUCK ACCESSIBILITY.
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LINE ANGLE
\ (MAX. 60°)
\ SEE NOTE 5
\

SEE NOTE 4

PLAN VIEW

SEE NOTE 1

SEE NOTE 2
L é

#4 SD AL
CN 200306

SEE NOTE 3
A

FRONT VIEW

BILL OF MATERIALS

cu
COMPATIBLE QrY
MACRO UNIT r;gm UNIT REQ'D DESCRIPTION
1 SCLMP(WIRE)F 1 SUSPENSION CLAMP (WIRE)
2 ISEYEBOLT5812F 1 INSULATOR SUPPORT EYEBOLT 5/8 X 12"
M
PF(KV)VIMA(WIRE)F 3 1DES(KV)PF 1 INSULATOR DEADEND/ SUSPENSION (KV) POLYMER
4 AR(WIRE)F 1 ARMOR ROD (WIRE)
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.

6. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.
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WIRE SINGLE ARM FOR DOUBLE ARM FOR
CONFIGURATION SIZE LINE USE LINE USE
LIGHT HEAVY LIGHT HEAVY

6 O — D —

o — O—

2 O — ) —

& i i 170 O — & —

w () — & —

8' ARM 4/0 () — & —
@ _

3eakem () — G —

795 KCM @ _— @ )

6 o — 0 —

o= O —

2 O — & —

z e w_ |G — ® —

2/0 @ _— @

8' ARM 4/0 @ —_ @ —_
336.4 KCM @ R @ N
795 KCM () — ® )

o — O

o= O —

(& — —
= o & 1/0 7 — —_
[ ] 270 @ — —

10' ARM 4/0 7 — —
(SEE NOTE 2)

36akem [ (7)) —— N

795 KCM —_— )

6 & — ® —

— O — > —

2 (6) — —
ldF T R . o q‘.l 1/0 @ — —

, 2/0 () — —)
10' ARM
4/0 () — —)
336.4 KCM @ —_— )
——) 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. SEE DWG. 03.11-01B FOR BILL OF MATERIALS.

CROSSARMS FOR ALUMINUM

o Eneray.

AND COPPER CONDUCTORS
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BILL OF MATERIALS
Ccu COMPATIBLE Y CATALOG TY
MACROUNIT |10y 'no. UNIT REQ'D NUMBER sz cu DESCRIPTION
011309 2 | BOLT, CRG 3/8X 4-1/2
013264 T | WASHER, SPRING, COIL, STEEL, FOR, 5/8", BOLT, GALV.
013308 2 | WAGHER, SQUARE, 2-174", FLAT, 13/16" HOLE, GALV.
1 ARMSBLW36FSF 1 014114 1 SCREW, LAG, 172 IN X 4 IN, STEEL, GLV, LAG, 1/2"X4"
031113 1| CROSSARM, WD 8' MS-121-F LIGHT
071306 2| BRACE, FLT GALV STL 36"
152108 1| BOLT, MACH, 50, NUT, 5/8°X16"
013229 2| WASHER, ROUND, FLAT, 172", BOLT
013264 1| WASHER, SPRING, COIL, STEEL, FOR, 5/8", BOLT, GALV.
013308 3 | WASHER, SQUARE, 2-1/4", FLAT, 13/16" HOLE, GALV.
031113 1| CROSSARM, WD 8 MS-121-F LIGHT
2 ARMSBLWEOVSF ! 071206 1 | BRACE, BOW ANG STL 60"
152097 2 | BOLT, MACH 1/2X 6
152106 1| BOLT, MACHINE, 5/8" X 10", STEEL, A-ASTH A307, GALV.
152108 1| BOLT, MACH, 50, NUT, 5/8"X16"
013229 2 | WASHER, ROUND, FLAT, 1/2°, BOLT
013264 1| WASHER, SPRING, COIL, STEEL, FOR, 5/8", BOLT, GALV.
013308 3 | WASHER, SQUARE, 2-1/4", FLAT, 13/16" HOLE, GALV.
031124 1| CROSSARM, WD 8' MS-121-F HEAVY
3 ARMSBHWEOVSF ! 071206 1| BRACE, BOW ANG STL 60"
152098 2 | BOLT, MACH, SQ, NUT, 1/3°X7"
152106 1 | BOLT, MACHINE, 5/8" X 107, STEEL, A-ASTM A307, GALV.
152108 1| BOLT, MACH, 5Q, NUT, 5/8"X16"
011209 4 | BOLT, CRG 3/8X 4-1/2
011313 3| BOLT, DOUBLE ARMING, 5/8" X 207, STEEL, WITH 4 NUTS
013264 1 | WASHER, SPRING, COIL, STEEL, FOR, 5/8°, BOLT, GALV.
4 ARMDBLW36FSF 1 013308 10| WASHER, SQUARE, 2-1/4", FLAT, 13/16" HOLE, GALV.
014114 2 | SCREW, LAG, 1/2 IN X 4 IN, STEEL, GLV, LAG, 1/2°X4"
031113 2 | CROGSARM, WD & MS-121-F LIGHT
071306 2| BRACE, FLT GALV STL 36"
011313 3| BOLT, DOUBLE ARMING, 5/8" X 207, STEEL, WITH 4 NUTS
013229 4 | WASHER, ROUND, FLAT, 1/2", BOLT
013264 1| WASHER, SPRING, COIL, STEEL, FOR, 5/8", BOLT, GALV.
013308 10 | WASHER, SQUARE, 2-1/4", FLAT, 13/16" HOLE, GALV.
5 ARMDBHWGOVSF 1 031124 2 | CROSSARM, WD 8 M5-121-F HEAVY
071206 2| BRACE, BOW ANG STL 60"
152098 4| BOLT, MACH, SQ, NUT, 1/2°X7"
- 152106 1| BOLT, MACHINE, 5/8" X 10", STEEL, A-AGTM A307, GALV.
011209 2| BOLT, CRG 3/8X 4-1/2
013264 1| WASHER, SPRING, COIL, STEEL, FOR, 5/8", BOLT, GALV.
013308 2| WASHER, SQUARE, 2-1/4", FLAT, 13/16" HOLE, GALV.
6 ARMS10LW36FSF 1 014114 1| SCREW, LAG, 1/2 IN X 4 IN, STEEL, GLV, LAG, 1/2"X4"
031114 1| CROSSARM, WD 10’ M5-121-F LIGHT
071306 Z | BRACE, FLT GALV STL 36"
152108 1| BOLT, MACH, 50, NUT, 5/8'X16"
010439 1 | BOLT, MACH, SQ, 5/8"-11 X 14", GALV
013229 2 | WASHER, ROUND, FLAT, 1/2", BOLT
013264 1 | WASHER, SPRING, COIL, STEEL, FOR, 5/8", BOLT, GALV.
013308 3| WASHER, SQUARE, 2-1/4", FLAT, 13/16" HOLE, GALV.
? ARMS10LWEOVSF ! 031114 1 | CROSSARM, WD 10° MS-121-F LIGHT
071206 1| BRACE, BOW ANG STL 60°
152098 2 | BOLT, MACH, 5Q, NUT, 1/2°X7"
152107 1| BOLT, MACH, SQ, NUT, 5/8"X12"
513229 2 | WASHER, ROUND, FLAT, 1/2", BOLT
013264 1| WASHER, SPRING, COIL, STEEL, FOR, 5/8", BOLT, GALV.
013308 2 | WASHER, SQUARE, 2-1/4", FLAT, 13/16" HOLE, GALV.
031125 1| CROSSARM, 259 WOOD, 4-3/4" X 5-3/4" X 10', HEAVY
8 ARMS10HWEOVSF ! 071206 1| BRACE, BOW ANG STL 60"
152098 2 | BOLT, MACH, S5Q, NUT, 1/2°X7"
152107 1 | BOLT, MACH, SQ, NUT, 5/8°X12"
152108 1| BOLT, MACH, SQ, NUT, 5/8°X16"
011209 4 | BOLT, CRG 3/8X 4-1/2
011312 3| BOLT, DOUBLE ARMING, 5/8" X 20", STEEL, WITH 4 NUTS
013264 1| WASHER, SPRING, COIL, STEEL, FOR, 5/8", BOLT, GALV.
s ARMD10LW36FF 1 013308 10| WASHER, SQUARE, 2-1/4", FLAT, 13/16" HOLE, GALV.
014114 2 | SCREW, LAG, 1/2 IN X 4 IN, STEEL, GLV, LAG, 1/2"X4"
031114 2 | CROSSARM, WD 10' MS-121-F LIGHT
071306 4 | BRACE, FLT GALV STL 36"
011313 3~ | BOLT, DOUBLE ARMING, 5/8" X 20", STEEL, WITH 4 NUTS
013229 4 | WASHER, ROUND, FLAT, 1/2°, BOLT
013264 1 | WASHER, SPRING, COIL, GTEEL, FOR, 5/8", BOLT, GALV.
013308 10| WASHER, SQUARE, 2-1/4", FLAT, 13/16" HOLE, GALV.
10| ARMDIOHWEOVSF ! 031125 2 | CROSSARM, 299 WOOD, 4-3/4" X 5-3/4" X 10", HEAVY
071206 2| BRACE, BOW ANG STL 60"
152098 2| BOLT, MACH, 5Q, NUT, 1/3°X7"
152107 1| BOLT, MACH, SQ, NUT, 5/8"X12"
NOTES:
1. SEE DWG. 03.11-01A FOR CROSSARM CONFIGURATIONS.
3
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PLAN VIEW

44" i 15" i 29"
T L. s O] ] -
18" (APPROX.) /
POLE SIZING CHART
WIRE SIZE MAX. SPAN POLE CLASS BY HEIGHT JOINT USE
(FT) 40 45 50 55 | (TOTAL DIAMETER)
795 250 4 4 3 3 <1"
795 180 4 4 3 3 1" -2.5"
795 250 3 2 2 2 1" -2.5"
795 250 1 1 1 H1 2.5" - 5"
336 250 5 4 3 3 <1"
336 225 4 4 3 3 1"-2.5"
336 250 3 3 3 3 1"-2.5"
336 250 2 1 1 1 2.5" - 5"
1/0 & SMALLER 400 4 3 3 3 <1" NEUTRAL
1/0 & SMALLER | 300 4 4 3 3 12" 1 HIk
1/0 & SMALLER 400 3 2 2 2 1" -2
1/0 & SMALLER | _ 400 2 1 1 1 23 <
NOTES: THIS TABLE SPECIFIES POLE CLASS ONLY. POLE HEIGHT DETERMINED FRONT VIEW
BY CLEARANCE. SEE DWG. 02.02-03A FOR STANDARD STOCKED POLES. A E—
POLEFOREMAN REQUIRED FOR DESIGNS OUTSIDE OF TABLE GUIDELINES. FOR
POLES WITH EQUIPMENT, MINIMUM CLASS IN DWG. 02.02-03B MUST ALSO BE MET.
BILL OF MATERIALS
cu
COMPATIBLE QTY
MACRO UNIT I:l'gn UNIT REQ'D DESCRIPTION
1 TTIE(WIRE)F 3 TOP TIE F NECK (WIRE)
2 PINCARMS586F 3 INSULATION PIN CROSSARM SHOULDER 5/8 X 6" X 1" HEAD
PF1ZH3TA(WIRE)FM 3 IPIN23F 3 INSULATOR PIN 23KV
4 ARMSSLW36FSF 1 CROSSARM SINGLE 8' X 3.5" X 4.5" WD 36" LONG FLT BRACE STL
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.

3 D
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FRONT VIEW
> BILL OF MATERIALS
cu
COMPATIBLE QTY
MACRO UNIT I'hll'gM UNIT REQ'D DESCRIPTION
1 STIEF(WIRE)F 3 SIDE TIP F NECK (WIRE)
2 PINCARMAS86F 3 INSULATOR PIN CROSSARM ANGLE 5/8X6" X 1" HEAD
PF12H3SA(WIRE)FM 3 IPIN23F 3 INSULATOR PIN 23 KV
4 ARMSS8LW36FSF 1 CROSSARM SINGLE, 8'X3.5"X4.5" WD 36" LONG FLT BRACE STL
NOTES:
1. PLACE CONDUCTOR IN SIDE GROOVE.
2. SEE DWG 03.06-08 FOR PIN TYPE INSULATORS.
3. SEE DWGS. 03.11-01A AND 03.11-01B FOR CROSSARM COMPATIBLE UNITS.
3 .
2 HORIZONTAL CONSTRUCTION - &:'Progress Energy
1 { 572212 || BrowN [ BURLISON | ELXINS
0 [ 1118110 | ceccont | cumn | Ewxms 6 DEGREES TO 15 DEGREES F L A DWG.
03.11-04

BY

CK'D

APPR.




SEE

DETAIL A’
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DETAIL "A"
SIDE VIEW
DOUBLE CROSSARM

PLAN VIEW

44" i 15"t 29" i PINCARMSS86F

72"
#45D AL
0 NEUTRAL y
FRONT VIEW SIDE VIEW
BILL OF MATERIALS
<0
COMPATIBLE Qry
MACRO UNIT rr:gM o REQD DESCRIPTION
1 TPINZ3F 5| INSULATOR PIN 23 KV
2 IDESZ5PF 6 | INSULATOR DEADEND/SUSPENSION 23 KV POLYMER
3 FTIEN(WIRE)F 24 | HAND TIE (WIRE)
PFIZHIMA(WIRE)FM | — DECLMP(WIRE)F 5 | DEADEND CLAMP (WIRE)
5 | ARMSBLW3GFSF 1| CROSSARM DOUBLE, 8'X3.5°X4.5" WD 36" LONG FLT BRACE STL
6 TSEYENUTSSF 5 | INSULATOR SUPPORT EYENUT 5/8
NOTES:

1. SEE DWG. 03.06-02 FOR 15KV AND 27KV DEADEND AND SUSPENSION INSULATORS, BOLTS AND LINE CLAMPS.
2. SEE DWG. 03.06-08 FOR PIN TYPE INSULATORS.

3. SEE DWGS. 03.11-01A AND 03.11-01B FOR CROSSARM COMPATIBLE UNITS.

3 .

2 HORIZONTAL CONSTRUCTION - 2 Progress Energy
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| ———GUY ATTACHMENT

JSEE NOTE 1

42"

i

PLAN VIEW

42"

PINCARMSS586F
- =
18" (APPROX.)
36"
6o
66"
L,
A<
FRONT VIEW
> BILL OF MATERIALS
cu
COMPATIBLE QTY
MACRO UNIT I;'(E)M UNIT REQ'D DESCRIPTION
1 IPIN23F 5 INSULATOR PIN 23 KV
2 IDES25PF 6 INSULATOR DEADEND/SUSPENSION 23 KV POLYMER
3 HTIEN(WIRE)F 40 HAND TIE (WIRE)
PF1ZH3RA(WIRE)FM 4 DECLMP(WIRE)F 6 DEADEND CLAMP (WIRE)
5 ARMSBLW36FSF 1 CROSSARM DOUBLE, 8'X3.5°X4.5" WD 36" LONG FLT BRACE STL
6 ISEYENUTS8F 6 INSULATOR SUPPORT EYENUT 5/8
NOTES:
1. USE JUMPER INSULATOR WHEN NECESSARY TO PROVIDE CLEARANCE,
2. SEE DWG. 03.06-08 FOR PIN TYPE INSULATORS.
3. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.
3
2 HORIZONTAL CONSTRUCTION - &"’Progms Energy
1 | 522712 | erown [BURUSONf ELKaNS
0 | 12/18/10 J ceccons § Gumnn § Euans 60 DEG REES TO 90 DEG RE ES F L A DWG.
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IDES25PF

PLAN VIEW
42 : 42 |
N
]_—‘—_" N 5 Y
6
18"
(APPROX)
B PHASE GUY
!
72"
<
FRONT VIEW
NOTES:

1. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.
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TANGENT CONSTRUCTION
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PLAN VIEW

44"

DEADEND CONSTRUCTION

—

P
L/
GUY ATTACHMENT

IPIN23F

sl
oL

F72N\Y
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T
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PLAN VIEW

44"

PINCARMSS86F

29" {
|

LN

15'i
e

2 ]

=

IDES2SPF
62"
72*
] NEUTRAL #6 SD BC
| _— #6 SD BC NEUTRAL
] |
Ve
FRONT VIEW Nt
FRONT VIEW
NOTES:
1. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.
3 D
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ALTERNATE POSITION MAY BE

USED WHEN CONDUCTORS
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ARE THE SAME SIZE

||

PLAN VIEW

IPIN23F

PINCARMS586F —_

— 6"

72"
] NEUTRAL
AL

NOTES: FRONT VIEW

1. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.
3 D
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5"

POLE SIZING CHART
. MAX. SPAN]__POLE CLASS BY HEIGHT JOINT USE
36 WIRE SIZE (F1) 5 50 S5 | (TOTAL DIAMETER)
795 250 2 3 3 =1
795 225 2 3 3 T -2.5
795 250 3 2 2 2.5
@ OR 795 250 1 1 1 2.5 < 5
336 750 2 3 3 <25
336 175 rl 3 3 35 -5
A 336 250 2 2 1 25" -5
> SEE NOTE 1 1/0 & SMALLER | 400 a 3 3 =1
N 1/0 & SMALLER | 325 3 3 3 - 2.5°
1/0 & SMALLER | 400 3 2 2 1" - 2.5"
227 1/0 & SMALLER | 400 1 1 H1 2.5" - 5
NOTES: THIS TABLE SPECIFIES POLE CLASS ONLY. POLE HEIGHT DETERMINED
BY CLEARANCE. SEE DWG. 02.02-03A FOR STANDARD STOCKED POLES.
POLEFOREMAN REQUIRED FOR DESIGNS OUTSIDE OF TABLE GUIDELINES. FOR
POLES WITH EQUIPMENT, MINIMUM CLASS IN DWG. 02.02-038 MUST ALSO BE MET.
-
?SEE NOTE 2
<> S
FRONT VIEW
12 KV
BILL OF MATERIALS
]
COMPATIBLE qQTY
MACRO UNIT r::;M e REQD DESCRIPTION
T | STIEF(WIREJALF 3| SIDE TIE F NECK (WIRE) ALUMINUM
2 | ISSTUDBOLT5812F | 3 | INSULATOR SUPPORT STUDBOLT 5/8X12"
PF(KV)V3TAWIRE)fM [ 3 ISGAINGRIDF 3 | INSULATOR SUPPORT GAINGRID 4X4 INCH ALUMINUM NO TEETH
3 | ISGAINGRIDSSF 3 | INSULATOR SUPPORT GAINGRID 5-1/2 INCH
2 THPTT(KV)F 3" | INSULATOR POST, HORIZONTAL, TIE TOP, STUD BASE (KV)
5 | ISSTUDBOLTS812F | 3 | INSULATOR SUPPORT STUDBOLT 5/8X12"
6 TSGAINGRIDF 3| INSULATOR SUPPORT GAINGRID 4X4 INCH ALUMINUM NO TEETH
PF(KV)V3TA(WIRE)CUFM
(KV)VSTA(WIRE)C 7 THPTT(KV)F 3| INSULATOR POST, HORIZONTAL, TIE TOP, STUD BASE (KV)
3 HTIEN6CSDF 3| HAND TIE #6 SOFT DRAWN
NOTES:

P= 1. POLE GAINS (ISGAINGRIDF FOR 15/25KV INSULATORS OR ISGAINGRID55F FOR 35KV INSULATORS) ARE REQUIRED
FOR POST INSULATOR INSTALLATIONS ON WOOD POLES WHEN THE POLE DOES NOT HAVE A SLAB GAIN FOR ALL
CONDUCTOR SIZES.WHEN THE CONDUCTOR IS 336.4 KCMIL OR LARGER, USE POLE GAIN EVEN IF SLAB GAIN
EXISTS. POLE GAINS ARE NOT REQUIRED FOR INSULATORS USED FOR JUMPERS. S ACK SPANS WITH 336 AND

795 CONDUCTORS REQUIRE A POLE GAIN.

2. TYPICAL INSTALLATION - REFER TO SECTION 04 FOR NEUTRAL/SECONDARY DETAILS.
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GUY ATTACHMENT

SEE NOTE 1

SEE NOTE 4 36"
36"
SEE
NOTE 2
ey
74"
-
- —_—
B
—I— L SEE NOTE 3
-
FRONT VIEW
6 - 15 DEGREES 12KV
> BILL OF MATERIALS
cu
COMPATIBLE QTY
MACRO UNIT I;:SM UNIT REQ'D DESCRIPTION
1 TRCLAMP(WIRE)F 3 TRUNION CLAMP (WIRE)
2 ISSTUDBOLTS5812F 3 INSULATOR SUPPORT STUDBOLT 5/8X12"
PF(KV)V3SA(WIRE)FM 3 ISGAINGRIDF 3 INSULATOR SUPPORT GAINGRID 4X4 INCH ALUMINUM NO TEETH
3 ISGAINGRIDS5SF 3 INSULATOR SUPPORT GAINGRID 5-1/2 INCH
4 IHPCLT(KV)F 3 INSULATOR POST, HORIZ, CLAMP TOP, STUD BASE (KV)
NOTES:
1. ARMOR ROD NOT REQUIRED WHEN USING CUSHION GRIP (795 AAC ONLY).

P= 2. POLE GAINS (ISGAINGRIDF FOR 15/25KV INSULATORS OR ISGAINGRIDSSF FOR 35KV INSULATORS) ARE REQUIRED
FOR POST INSULATOR INSTALLATIONS ON WOOD POLES WHEN THE POLE DOES NOT HAVE A SLAB GAIN FOR ALL
CONDUCTOR SIZES.WHEN THE CONDUCTOR IS 336.4 KCMIL OR LARGER, USE POLE GAIN EVEN IF SLAB GAIN
EXISTS. POLE GAINS ARE NOT REQUIRED FOR INSULATORS USED FOR JUMPERS. SLACK SPANS WITH 336 AND
795 CONDUCTORS REQUIRE A POLE GAIN.

3. TYPICAL INSTALLATION - REFER TO SECTION 04 FOR NEUTRAL/SECONDARY DETAILS.
4. TYPICAL INSTALLATION - REFER TO SECTION 02 FOR GUYING DETAILS.
5. SEE DWG. 03.03-06 FOR LINE CLAMPS.
3 | 3/2113 [mcconneil ] DANNA | ADCOCK l-S DUKE
2 Loz sunsson | sococe VERTICAL CONSTRUCTION - =
1 | 5”212 | erown Jeuruson ] euans ENERGY‘
0 a0 J ceccont | cumw | eams SMALL ANGLES F L A DWG.
ReviSeD | By | kD Jappr. 03.12-04




#4 SD AL

CN 200306

GUY ATTACHMENT

SEE NOTE 2

SEE NOTE 2

P
7
FRONT VIEW
16-30 DEGREES FOR 795 AAC
16-60 DEGREES FOR ALL OTHER CONDUCTORS

DOUBLE DEADEND 795 AAC FOR
ANGLES GREATER THAN 30 DEGREES

> BILL OF MATERIALS
cu
COMPATIBLE QrY
MACRO UNIT r':gM UNIT REQD DESCRIPTION
1 SCLMP(WIRE)F 3| SUSPENSION CLAMP (WIRE)
PF(KV)VIMA(WIRE)FM | 2 | ISEYEBOLTS812F 3 | INSULATOR SUPPORT EYEBOLT 5/8X12"
3 TDES(KV)PF 3| INSULATOR DEADEND/SUSPENSION (KV) POLYMER
NOTES:
1. USE 3 OR 4 PRIMARY GUYS AS SPECIFIED ON WORK ORDER.
2. ARMOR ROD REQUIRED ON 1/0 AAAC AND 336 AAC. FOR 795 AAC, AN ARMOR ROD OR CUSHION GRIP IS
REQUIRED.
3. SEE DWG. 02.04-18 FOR THE APPROPRIATE APPLICATION OF GUY INSULATORS.
4. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.
5. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.
3 )
2 VERTICAL CONSTRUCTION - ANGLE ASSEMBLIES LPI'OQI’GSS Energy
1 | sn212 | saown suruson || exans
0 funeno fceccont | cuink | mans ANGLES TO 60 DEGREES F L A DWG.
RevISED | 8y ] ckD Japer. 03.12-06




SEE NOTE 4

PLAN VIEW

SEE NOTE 2

NEUTRAL

4"

\
\‘1 \ SEE NOTE 3
I #6 SD BC

FRONT VIEW

» BILL OF MATERIALS
cu
COMPATIBLE QrY
MACRO UNIT I;'ICE)M UNIT REQ'D DESCRIPTION
_ 1 ISEYEBOLT5812F 3 INSULATOR SUPPORT EYEBOLT 5/8X12"
PF(KV)V3DE(WIRE)FM 2 IDES(KV)PF 3 INSULATOR DEADEND/SUSPENSION (KV) POLYMER
3 DECLMP(WIRE)F 3 DEADEND CLAMP (WIRE)

NOTES:

1. ARRESTERS ISSUED SEPARATELY - SEE SECTION 08 FOR DETAILS.

2. TYPICAL INSTALLATION - SEE SECTION 04 FOR NEUTRAL/SECONDARY DETAILS.

3. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.

4. TYPICAL INSTALLATION - SEE SECTION 02 FOR GUYING DETAILS.

5. USE 2-1/4™ SQUARE WASHER ON 1/0 AAAC AND SMALLER CONDUCTOR. USE 3" CURVE WASHER FOR

CONDUCTORS LARGER THAN 1/0 AAAC.

6. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.
3 B
2 QProgmsEnergy
1 | sr2212 | srown Jeuruson | euans VERTICAL CONSTRUCTION - DEADEND
0 | 11718110 § ceccomt | euine | suans DWG.
REVISED | BY ] CK'D [aPPR. F L A 03.12-10




36"

36"
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b

SEE NOTE 4

R L NEUTRAL
RE— S %
[+

P NOTE: THIS CONSTRUCTION
REQUIRES TWO OF THE

SOURCE

PLAN VIEW

SEE NOTE 3

12" MIN.

DEADEND MACROS BELOW

12" MIN.

t

L
FRONT VIEW SECTION A-A
BILL OF MATERIALS
CuU
COMPATIBLE QTY
MACRO UNIT l:l'::JM UNIT REQ'D DESCRIPTION
1 ISEYEBOLTS812F 3 INSULATOR SUPPORT EYEBOLT 5/8 X 12"
PF(KV)V3DE(WIRE)FM 2 IDES(KV)PF 3 INSULATOR DEADEND/SUSPENSION (KV) POLYMER

3 DECLMP(WIRE)F 3 DEADEND CLAMP (WIRE)

NOTES:

4

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. HOTLINE CLAMP AND STIRRUP MAY BE USED FOR SMALL CONDUCTORS. USE SOLID JUMPER FOR LARGE

CONDUCTOR (ABOVE 1/0).

w

GUY. CONSIDER BISECTIONAL GUYS WHERE ANGLE PERMITS.

. IF USED FOR LINE ANGLES LESS THAN 60°, OFFSET EACH ANCHOR 12" (SEE ABOVE) OR ADD A BISECTIONAL

4. TYPICAL INSTALLATION - REFER TO SECTION 04 FOR NEUTRAL/SECONDARY DETAILS.

5. TYPICAL INSTALLATION - REFER SECTION 02 FOR GUYING DETAILS.

6. USE A 45' CLASS 2 POLE FOR 795 AAC CONDUCTOR.

7. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.
: DUKE
2 ) v Juecomen] v j ook | e \VERTICAL RIGHT ANGLE POLE CONSTRUCTION Q{; ENERGY.
1 S22/12 BROWN [ BURLISON ELKINS 4
0 §1unsno § ceccont | cumn | euvans TH REE‘PHASE F L A DWG.
REVISED | BY | CK'D |APPR. 03.12-11




> 2.

NOTES:

PLAN VIEW
TANGENT CONSTRUCTION

LINE

LOAD

12"

12"

36"

= &
|

12"

.
}

NEUTRAL
12"'
+
L
FRONT VIEW

1. THE INTENT OF THIS DRAWING IS TO SHOW PHASE SPACING AND CIRCUIT ARRANGEMENT. PRIMARY SUPPORT

CONFIGURATION MAY VARY.

POLE GAINS (ISGAINGRIDF FOR 15/25KV INSULATORS OR ISGAINGRIDSSF FOR 35KV INSULATORS) ARE REQUIRED

FOR POST INSULATOR INSTALLATIONS ON WOOD POLES WHEN THE POLE DOES NOT HAVE A SLAB GAIN FOR ALL
CONDUCTOR SIZES.WHEN THE CONDUCTOR IS 336.4 KCMIL OR LARGER, USE POLE GAIN EVEN IF SLAB GAIN
EXISTS. POLE GAINS ARE NOT REQUIRED FOR INSULATORS USED FOR JUMPERS. SLACK SPANS WITH 336 AND
795 CONDUCTORS REQUIRE A POLE GAIN.

3. SEE SPECIFIC CONFIGURATION DRAWINGS FOR ADDITIONAL DETAILS.
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VERTICAL DEADEND WITH VERTICAL DEADEND

—_— e -+

NEUTRAL

— #6 SD BC

FRONT VIEW

BILL OF MATERIALS

cu
COMPATIBLE Q1Y
M
ACRO UNIT I:I'EM UNIT REQ'D DESCRIPTION
1 ISEYEBOLTS5812F 3 INSULATOR SUPPORT EYEBOLT 5/8 X 12"

2 IDES(KV)PF 6 INSULATOR DEADEND/ SUSPENSION (KV) POLYMER

PF(KV)V3DD(WIRE)FM
(KV)V3DD( F 3 DECLMP(WIRE)F 6 DEADEND CLAMP (WIRE)

4 ISEYENUTS8F 3 INSULATOR SUPPORT EYENUT 5/8

NOTES:

1. DEADEND SMALLER CONDUCTORS ON THE STEEL CROSSARM.

2. ATTACH ARM TO POLE WITH (2) 3/4" MACHINE BOLTS.

3. LOAD LIMITS FOR STEEL CROSSARM:
A. MAXIMUM LOAD PER PHASE = 5,100 LBS.

B. TOTAL MAXIMUM LOAD = 10,200 LBS.

4. USE 35KV POST INSULATOR ON STEEL ARM TO IMPROVE BIL.
5. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.

6. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.

7. SEE DWG. 03.12-14B FOR ALTERNATE CONSTRUCTION SPECIFICATIONS.

4/4/13

McCONNELL | DANNA ADCOCK

8/7/12

ROBESOR | BURLISON | ELXINS

BY

»= VERTICAL DOUBLE DEADEND CONSTRUCTION
THREE-PHASE

&

DUKE
ENERGY.

FLA

DWG.

03.12-14A




VERTICAL CONSTRUCTION DEADEND
TRANSITION TO SMALLER CONDUCTOR
WITHOUT FUSE PROTECTION)

TO BOTTOM PHASE

IDES25PF

4"

NEUTRAL

TO MIDDLE PHASE t E

IDES25PF

VERTICAL CONSTRUCTION DEADEND
TRANSITION TO SMALLER CONDUCTOR

WITH FUSE PROTECTION)

TO MIDDLE PHASE

TO BOTTOM PHASE

|

NEUTRAL

5*

|_— #6 SDBC

FRONT VIEW

|_— #6 SD BC

FRONT VIEW

NOTES:

1. DEADEND SMALLER CONDUCTORS ON THE STEEL CROSSARM.
2, ATTACH ARM TO POLE WITH (2) 3/4" MACHINE BOLTS.
3. LOAD LIMITS FOR STEEL CROSSARM:

A. MAXIMUM LOAD PER PHASE = 5,100 LBS.

B. TOTAL MAXIMUM LOAD = 10,200 LBS.
4. USE 35KV POST INSULATOR ON STEEL ARM TO IMPROVE BIL.
S. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.
6. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.

(=2 LN V) X¥1)

8/7/12

REVISED

BY | CK'D JAPPR.

TRANSITION TO SMALLER CONDUCTOR
WITH OR WITHOUT
e FUSE PROTECTION FOR SMALLER CONDUCTOR FL A

£X Progress Energy

DWG.

03.12-14B




SEE NOTE 4

90° PREFERRED

NOT TO SCALE
~——- SEE NOTE 3
élmm L
ARMS40SF
IHPTT35F
T v
. L
R}
e
FRONT VIEW
NOTES:

oot

PLAN VIEW

IDES25PF
—
—— it -

CROSSING

——

SIDE VIEW

1. POLES SHOULD BE PLACED 1' OFF R/W AND CROSSING SHOULD BE AT 90° TO RAILS.

2. REFER TO NESC 231.C.1, EXCEPTION 1 FOR MINIMUM POLE DISTANCE TO RR RAILS.

3. WHEN CHANGING FROM GRADE C TO GRADE B FOR CROSSING, USE DEADEND AND ONE SIDE GUY FOR

ANGLES GREATER THAN 5°.

4. WHEN CHANGING FROM GRADE C TO GRADE B FOR CROSSING, USE DEADEND GUY AND SIDE

GUY BOTH WAYS FOR TANGENT POLES LESS THAN 5°,

5. DO NOT INSTALL SPLICES IN CROSSING SPAN OR ADJACENT SPANS.

6. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.

3
2
1
0

11/18/10 | CECCONI GUINN ELKINS

REVISED ] BY ] CK'D JAPPR.

VERTICAL CONSTRUCTION RAILROAD CROSSING
TANGENT AND ANGLES TO 10 DEGREES

PDuke
& Energy-
FLA| 03.12:17




NOTES:

KHLC40ON6F
OR
KHLC7933F

. gn

1ST PHASE
POSITION

2ND PHASE
POSITION

3RD PHASE
POSITION

- 4"

12 KV

1. MIDDLE CUTOUT CAN BE PLACED ON SAME SIDE OF POLE AS OTHER CUTOUTS.

2. FOR FEEDER TAPS, THE CUTOUTS ARE OMITTED, BUT THE SPACING FOR THE TAP IS THE SAME.

3. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.

4. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.

8/31/11

BURLISON

BURLISON

ELKINS

3
2
1
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VERTICAL CONSTRUCTION - TANGENT
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PLAN VIEW

Bl

IPIN23F

POLE SIZING CHART
P, POLE CLASS BY HEIGHT INT
WIRE SIZE MA)EF?) AN 25 50 5% (TOTJi?L DIAUMSI:EI'ER)
795 200 4 3 3 NO U
795 250 3 3 2 NO U
795 175 4 3 3 <1
795 250 2 2 2 <1
795 250 2 1 1 1" -2
795 250 1 1 1 2.3
336 250 2 3 3 <1
336 200 2 3 3 T -25"
336 250 3 2 2 - 2.5
336 250 2 1 1 2.5 - 5"
1/0 & SMALLER | 400 a 3 3 NO JU
1/0 & SMALLER | 350 a 3 3 <1
1/0 & SMALLER | 400 3 3 3 <1
1/0 & SMALLER | _ 280 2 2 2 1" -2
170 & SMALLER | 400 2 2 2 -2
1/0 & SMALLER | 400 1 1 1 2.3

NOTES: THIS TABLE SPECIFIES POLE CLASS ONLY. POLE HEIGHT DETERMINED

BY CLEARANCE. SEE DWG. 02.02-03A FOR STANDARD STOCKED POLES.
POLEFOREMAN REQUIRED FOR DESIGNS OUTSIDE OF TABLE GUIDELINES. FOR
POLES WITH EQUIPMENT, MINIMUM CLASS IN DWG. 02.02-03B MUST ALSO BE MET.

NOTES:

1. LIMIT SPANS TO 250" MAXIMUM.

28

KTFPIN18F
ﬁ A

il
-
|

36"

o] ]

«] 1

FRONT VIEW

2. SPAN CLEARANCES/LIMITS BASED ON 795 AAC PRIMARY AND #1/0 AAAC NEUTRAL.

3. PREFERRED CONSTRUCTION IS TO HAVE THE SAME PHASE CONDUCTORS ON THE SAME LEVEL. THIS IMPROVES
THE STRUCTURE BIL.

10/18/12
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URBAN/BULK FEEDER, THREE-PHASE
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DOUBLE CIRCUIT TANGENT CONSTRUCTION F L A

DWG.

03.14-01




A

BKTSPISF
IHPTT15F —/ 6

e

1.

™

|._L_1

e

Forfe

SEE NOTE 3

36"

R

POLE SIZING CHART

MAX. SPAN|__POLE CLASS BY HEIGHT JOINT USE
WIRE SIZE (FT) a5 50 S5 | (TOTAL DIAMETER)
795 200 a 3 3 NO JU
795 250 3 3 2 NO JU
795 175 2 3 3 <1
795 250 2 2 3 =T
795 250 2 1 1 -2
795 250 1 1 1 7.3
336 750 2 3 3 =1
336 200 2 3 3 T - 2.5
336 250 3 2 2 1" -2.5"
336 250 2 1 1 2.5" - 5°
/0 & SMALLER | 400 7] 3 3 NO JU
1/0 & SMALLER | 350 2 3 3 <1
1/0 & SMALLER | 400 3 3 3 1
170 & SMALLER | 280 2 2 2 -2
1/0 & SMALLER | 400 2 2 3 -2
1/0 & SMALLER | 400 1 1 1 2.3

NOTES: THIS TABLE SPECIFIES POLE CLASS ONLY. POLE HEIGHT DETERMINED
BY CLEARANCE. SEE DWG. 02.02-03A FOR STANDARD STOCKED POLES.
POLEFOREMAN REQUIRED FOR DESIGNS OUTSIDE OF TABLE GUIDELINES. FOR

POLES WITH EQUIPMENT, MINIMUM CLASS IN DWG. 02.02-03B MUST ALSO BE MET.

NOTES:

1. SEE DWG. 03.14-04 WHEN INSTALLING 795 KCMIL AAC AT 4° TO 5°,

e

NEUTRAL

72"

| [

<

FRONT VIEW

2. TYPICAL INSTALLATION - REFER TO SECTION 04 FOR NEUTRAL/SECONDARY DETAILS.

3. SLACK SPAN TAP INSTALLED AS SHOWN AS NEEDED.

SEE NOTE 2

10/18/12
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5"

BKTSPISF

ANGLE /
—

IHPCLT15F

SEE NOTE 4

\/ .

-
L
S,
L
SEE NOTE 3
\S?NOTE 4

4"

=
\

36" MIN.

PLAN VIEW

SEE NOTE 2
NEUTRAL Z@

— #6 SD BC

2

NOTES:

1. ARMOR ROD NOT REQUIRED WHEN USING CUSHION GRIP (795 AAC ONLY).
2. TYPICAL INSTALLATION - REFER TO SECTION 04 FOR NEUTRAL/SECONDARY DETAILS.
3. TYPICAL INSTALLATION - REFER TO SECTION 02 FOR GUYING DETAILS.

4. MINIMUM SPACING:
12KV = 8"
25KV = 12"

5. SEE DWG. 03.03-06 FOR CLAMPS.
P~ 6. SLACK SPAN TAP INSTALLED AS SHOWN AS NEEDED.

522112

BURLISON

BURLISON | ELKINS

11/18/10

GUINN

GUINN ELKINS

BY

CK'D JAPPR.

VERTICAL CONSTRUCTION DOUBLE CIRCUIT,
THREE-PHASE, 6 DEGREES TO 15 DEGREES

82 Progress Energy

F L A DWG.

03.14-04




5"

36"

36"

#6 SD BC

FRONT VIEW

1 - 15 DEGREES 12KV

NOTES:

1. ARMOR ROD NOT REQUIRED WHEN USING CUSHION GRIP

(795 AAC ONLY).

2. TYPICAL INSTALLATION - REFER TO SECTION 04 FOR

NEUTRAL/SECONDARY DETAILS.

3. TYPICAL INSTALLATION - REFER TO SECTION 02 FOR

FOR GUYING DETAILS.

4. SEE DWG. 03.03-06 FOR CLAMPS.

BILL OF MATERIALS
cu QTYy
COMPATIBLE QTYy CATALOG
MACRO UNIT | ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. CU
- 1 IHPCLT15F 3 080232 1 INSULATOR, POST, CLAMP HOR
- 2 IHPCLT35F 3 080238 1 INSULATOR, POST, LINE, POST, 35KV, CLAMP, TRUNION
- 3 TRCLAMP_F 3 - 1 TRUNION CLAMP (VARIES WITH SIZE)
013264 2 WASHER, LOCK, 5/8 IN, STEEL, GLV, SPRING,DOUBLE COIL
013346 2 WASHER, 3", SQUARE, CURVED, 13/16"
- 4 BKTFPIS30F 6 070431 1 BRACKET, FIBERGLASS, STAND-OFF, 30" (BALL BAT)
072361 1 STUD, LINE POST, 5/8" X 1-3/4"
152107 2 BOLT, MACH, SQ, NUT, 5/8" X 12"
_ 013264 1 WASHER, LOCK, 5/8 IN, STEEL, GLV, SPRING,DOUBLE COIL
5 ISSTUDBOLTS812F 3 072367 1 STUD, LINE POST, LP 5/8"X 12"
6 ISPLF 1 080403 1 INSULATOR, SPOOL, 3 INCH SPOOL INSULATOR, GRAY
SCANG_FM 152107 1 BOLT, MACH,SQ,NUT,5/8"X12"
(VARIES WITH 7 NSSCF 1 013308 1 WASHER, SQUARE, 2-1/4", FLAT, 13/16", HOLE, GALV.
WIRE SIZE) 070402 1 BRACKET, BRACKET ONE,WIRE,NO,INSULATOR,GALV.
8 NEUSPTIE_F 1 - 1 FORMED SPOOL TIE (VARIES WITH WIRE SIZE)
3
2 VERTICAL CONSTRUCTION DOUBLE CIRCUIT, L"PNQIESS Energy
1 THREE-PHASE, 1 DEGREE TO 15 DEGREES - '
0 || 572212 | eurLrson §Buruson | Euans 12KV ON LY F L A DWG.
REVISED | BY | cx'D JAPPR. 03.14-05




_i_'
3 i

SEE NOTE 1

36"

3§ —

SEE =
NOTE 5 )

SEE NOTE 3

NOTES:

1.

o A W

|
eI

\— SEE NOTE 4

FRONT VIEW

IDES25PF GUY ATTACHMENT

SEE NOTE 6 —/

PLAN VIEW

USE 6'-0" MINIMUM CIRCUIT SPACING IF SPANS 200 FT. OR LESS WITHIN A 150 FT. RULING SPAN OR 230 FT.
OR LESS WITHIN A 200 FT. RULING SPAN. CONTACT DISTRIBUTION STANDARDS FOR OTHER SPANS.

FOR ANGLES GREATER THAN 30 DEGREES.

. TYPICAL INSTALLATION- SEE SECTION 04 FOR NEUTRAL/SECONDARY DETAILS.
. SEE SECTION 01 FOR ADDTIONAL GROUNDING DETAILS.
. TYPICAL INSTALLATION - SEE SECTION 02 FOR GUYING DETAILS.

CONDUCTORS LARGER THAN 1/0 AAAC.

. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS,

. USE 2-1/4" SQUARE WASHER ON 1/0 AAAC AND SMALLER CONDUCTOR AND 3" CURVE WASHER FOR

. 16-30 DEGREES FOR 795 AAC. 16-59 DEGREES FOR ALL OTHER CONDUCTORS. DOUBLE DEADEND 795 AAC

VERTICAL CONSTRUCTION DOUBLE CIRCUIT,

11/18/10

GUINN

GUINN

THREE-PHASE, 16 DEGREES TO 59 DEGREES

BY

CK'D

APPR.

FoEneray.

FLA

DWG,

03.14-06
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4" THESE ARE TYPICAL
7 } DIMENSIONS FOR THE
ENTIRE POLE,

H
2

ity

IDES25PF

p2)

SEE N

E

V2

92
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NOTE 5

N N BN

!

~

!

SEE NOTE 3
NEUTRAL

8"—

N

'\— #6 SD BC

SEE NOTE 4
S~ SEE NOTE 7

GUY ATTACHMENTS

PLAN VIEW

12" MIN.
SEE NOTE 2

I

/LINE ANGLE
12" MIN. /

\

NOTES:

1. USE 6'-0" MINIMUM CIRCUIT SPACING IF SPANS 200 FT.
OR LESS WITHIN A 150 FT. RULING SPAN OR 230 FT.
OR LESS WITHIN A 200 FT. RULING SPAN. CONTACT
DISTRIBUTION STANDARDS FOR OTHER SPANS.

2. IF USED FOR LINE ANGLES LESS THAN 60°, OFFSET

EACH ANCHOR 12", (SEE ABOVE) OR ADD A BISECTIONAL
GUY. CONSIDER BISECTIONAL GUYS WHERE ANGLE
PERMITS.

3. TYPICAL INSTALLATION - SEE SECTION O4 FOR NEUTRAL/

SECONDARY DETAILS.

4. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.
5. TYPICAL INSTALLATION - SEE SECTION 02 FOR GUYING

DETAILS.

6. USE 2-1/4" SQUARE WASHER ON 1/0 AAAC AND

SMALLER CONDUCTOR AND 3" CURVE WASHER FOR
CONDUCTORS LARGER THAN 1/0 AAAC.

7. THE CHARTS BELOW SHOW THE MINIMUM CLASS POLES

REQUIRED FOR GRADES B AND C CONSTRUCTION WITH
LEAD TO HEIGHT RATIOS 1/1 AND 2/3 BASED ON A
200 FOOT RULING SPAN.

<P
= 8. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.
REQUIRED POLE SIZES
M L/H GRADE B L/H GRADE C

1/1 P502F P551F | P6OH1F 1/1 P503F P552F P601F
2/3 PS01F | PSS5H1F | P6OH2F 2/3 PSO2F | PS5S51F | P6OH1F

- _

2 VERTICAL CONSTRUCTION DOUBLE CIRCUIT, Duke

' & Energy-
1
0

11/18/10

CEccont | GUINN

REVISED § BY

CK'D

APPR.

THREE-PHASE, 60 DEGREES TO 90 DEGREES

FLA

DWG.

03.14-08




GUY ATTACHMENT
' w1 J

36"

PLAN VIEW
—+

N

IDES25PF g SEENOTEY

36"
SEE NOTE 8
Y P= ARMS4A0SF
SEE NOTE 6

36"

/

- 72"
L
NEUTRAL 1 f
SEE NOTE 2 =
FRONT VIEW
#6 SD BC -
SEE NOTE 3 ALTERNATE THREE-PHASE
<] DEADEND CONSTRUCTION
FRONT VIEW
NOTES:

[y

. ARRESTERS ISSUED SEPARATELY. SEE SECTION 08 FOR DETAILS.
. TYPICAL INSTALLATION: SEE SECTION 04 FOR NEUTRAL/SECONDARY DETAILS.
. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.

A W N

. TYPICAL INSTALLATION: SEE SECTION 02 FOR GUYING DETAILS.

v

. USE 2-1/4" SQUARE WASHER ON 1/0 AAAC AND SMALLER CONDUCTOR AND 3" CURVE WASHER FOR CONDUCTORS LARGER THAN
1/0 AAAC.

6. USE 6'-0" MINIMUM CIRCUIT SPACING IF SPANS 200 FT. OR LESS WITHIN A 150 FT. RULING SPAN OR 230 FT. OR LESS WITHIN A
200 FT. RULING SPAN. CONTACT DISTRIBUTION STANDARDS OR OTHER SPANS.

7. ALL CONDUCTORS MUST BE THE SAME SIZE.
8. ATTACH ARE TO POLE WITH TWO 3/4" MACHINE BOLTS.

9. WHEN TWO GUYS PER PHASE ARE REQUIRED, ATTACH THE FIRST GUY TO THE ARM AND THE SECOND GUY TO THE POLE. A) MAXIMUM
LOAD PER PHASE = 5,100 LBS. B) TOTAL MAXIMUM LOAD PER ARM = 10,200 LBS.

10. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS,

3
' 2 VERTICAL CONSTRUCTION DOUBLE CIRCUIT, g}l’mgress E‘]ergy

1 3722/12 GUINN BURLISON ELKINS

0 [ 11718110 | ceccont | cumn | euans DEADEND DWG.

ReVISED | BY | cx'D JAper. F L A 03.14-10
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el TR PLAN VIEW

8"
ISENN I—
N :ﬁ =3 POLE SELECTION TABLE (GRADE C CONSTRUCTION)
. N\ = FORA2TO 3 POLE LENGTH
S iR GUY LEAD/HEIGHT RATIO 45" 50° 55 60"
Y REQUIRED MINIMUM POLE CLASS 3 2 1 H1

P

H

- ard

NOTES:

P= 1. POLE SIZES BASED ON 250' MAXIMUM SPANS WITH 6- 795 SAC PRIMARY AND 1-#1/0 ACSR NEUTRAL.
2. GUYS REQUIRED ARE 2-7/16 PER PRIMARY POSITION AND 1-5/16 FOR NEUTRAL. LEAD TO HEIGHT RATIO MUST
BE 2:3 FOR THIS CONSTRUCTION.

3. SELECT ANCHORS BASED ON SOIL CONDITIONS AT THE SITE.

4. TWO GUY STRAIN INSULATORS (120" & 78") MUST BE LINKED TOGETHER TO OBTAIN THE REQUIRED CLEARANCE
FOR THE TOP PRIMARY GUY POSITIONS, 120" FOR THE MIDDLE AND 78" ON THE BOTTOM.

al
T

—=
il

FRONT VIEW

3

i - THREE-PHASE DOUBLE CIRCUIT DEADEND mProgress Energy
13/12 GUINN BURLISON EUANS
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NEAR SIDE

Pl a2

48"

@ | _
ges{ i
\@

?

FAR SIDE

. aarafras
AAARARSRI

NEAR SIDE -—c>

PLAN VIEW
68"
g
e
FRONT VIEW
BILL OF MATERIALS
cu QTYy
COMPATIBLE QTY CATALOG
MACRO UNIT | ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. CU
1 ARMSDEG6OFF 6 9220237218 1 CROSSARM SINGLE DEADEND 60" FIBERGLASS
2 DECLMP795AACF 12 101125 1 DEADEND CLAMP 795 KCM AAC
3 IDES25PF 12 80577 1 INSULATOR DEADEND / SUSPENSION 25 KV POLYMER
4 IHPTT15F 6 080212 1 INSULATOR POST, TIE 3/4", 15 KV
- 5 TTIEF795ALF 6 121418 1 TOP TIE F NECK 795 MCM TO 795 MCM
6 KW7979F 6 165277 1 CONNECTOR WEDGE 795 MCM TO 795 MCM
7 DECLMP10AAACF 2 100708 1 DEADEND CLAMP 1/0 AAAC
8 FBGL120F 4 115761 1 FIBERGLASS GUY LINK 15 M 120"
9 FBG78F 2 115737 1 FIBERGLASS GUY LINK 15 M 78"
NOTES:

1. GUYS ARE SPAN GUYS.

2. PREFERRED CONSTRUCTION IS TO HAVE THE SAME PHASE CONDUCTORS ON THE SAME LEVEL. THIS IMPROVES

THE STRUCTURE BIL.

3. ALL PRIMARY GUYS SHOULD BE 5/16.

Q=N FW

5/22/12 GUINN I BURLISON § ELKINS

REVISED | BY | CK'D fAPPR.

THREE-PHASE DOUBLE CIRCUIT DEADEND
FOR LINE ANGLES 30 TO 90 DEGREES -
SPAN GUYED

82 \Progress Energy
FLA| 031417
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NOTES:

1. SEE DWG.

FRONT VIEW

BOTH GUYS AND THE NEUTRAL GUY
WILL GO TO THE SAME ANCHOR

o

ARRRRERA]

wryrrry q

9
AN

\

i

PLAN VIEW

——
1

LINE ANGLE

DETAIL 'A' - MAXIMUM GUY OFFSET

NOT TO SCALE
A MAX = 12" FOR 2 TO 3 GUY LEAD

POLE SELECTION TABLE (GRADE C CONSTRUCTION)

FORA2TO 3

GUY LEAD/HEIGHT RATIO

POLE LENGTH

45' 50"

55

60'

REQUIRED MINIMUM POLE CLASS 3 2

1

H1

03.14-18B FOR BILL OF MATERIAL AND NOTES.
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BILL OF MATERIALS

cu QrY
COMPATIBLE QY CATALOG
MACRO UNIT | ITEM UNIT REQ'D NUMBER PER DESCRIPTION

NO. CU
1 ARMSDEGOFF 6 9220237218 1 CROSSARM SINGLE DEADEND 60" FIBERGLASS
2 DECLMP795AACF 13 101125 1 DEADEND CLAMP 795 KCM AAC
3 IDES25PF 12 80577 1 INSULATOR DEADEND / SUSPENSION 25 KV POLYMER
4 IHPTT15F 6 080212 1 INSULATOR POST, TIE 3/4 15 KV
5 TTIEF795ALF 6 121418 1 TOP TIE F NECK 795 MCM TO 795 MCM
6 KW7979F 6 165277 1 CONNECTOR WEDGE 795 MCM TO 795 MCM
7 DECLMP10AAACF 2 100708 1 DEADEND CLAMP 1/0 AAAC
8 FBGL120F 6 115761 1 FIBERGLASS GUY LINK 15 M 120"
9 FBG78F 6 115737 1 FIBERGLASS GUY LINK 15 M 78"

NOTES:

1. GUY LEAD TO HEIGHT RATIO MUST BE 2:3 FOR THIS CONSTRUCTION.

2. PREFERRED CONSTRUCTION IS TO HAVE THE SAME PHASE CONDUCTORS ON THE SAME LEVEL. THIS IMPROVES
THE STRUCTURE BIL.

3. TWO GUY STRAIN INSULATORS (120" & 78") MUST BE LINKED TOGETHER TO OBTAIN THE REQUIRED CLEARANCE
FOR THE TOP PRIMARY GUY POSITIONS, 120" FOR THE MIDDLE AND 78" ON THE BOTTOM.

4. GRADE B CONSTRUCTION REQUIRES POLEFOREMAN EVALUATION.

5. ALL PRIMARY GUYS SHOULD BE 7/16 AND NEUTRAL GUYS SHOULD BE 5/16.

6. SEE DWG. 03.14-18A FOR CONSTRUCTION

3
2
1
0

5/22/12

GUINN | BURLISON

REVISED

BY ] CK'D

APPR.

THREE-PHASE DOUBLE CIRCUIT DEADEND
FOR LINE ANGLES 30-90 DEGREES

K2 Progress Energy
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NOTES:

53"

IPIN23F

33 /8"

21" ——

BOLT TABLE
CATALOG :
NUMBER DESCRIPTION
152103 | BOLT, MACH, SQ, NUT, 5/8" X 1-1/2"
152106 | BOLT, MACH, SQ, NUT, 5/8" X 10
152107 | BOLT, MACH, SQ, NUT, 5/8" X 12°
010439 | BOLT, MACH, SQ, NUT, 5/8" X 14"
152108 | BOLT, MACH, SQ, NUT, 5/8" X 16"
i 152109 | BOLT, MACH, SQ, NUT, 5/8" X 18"
s‘é;%%%gg 152110 | BOLT, MACH, SQ, NUT, 5/8" X 20"
152111 | BOLT, MACH, SQ, NUT, 5/8" X 22"
010451 | BOLT, MACH, SQ, NUT, 5/8" X 26
152112 | BOLT, MACH, S5Q, NUT, 5/8" X 28"
152113 | BOLT, MACH, SQ, NUT, 5/8" X 30"
4 152114 | BOLT, MACH, 5Q, NUT, 5/8" X 32"
152115 | BOLT, MACH, SQ, NUT, 5/8" X 34"
152116 ) BOLT, MACH, SQ, NUT, 5/8" X 36"
010460 | BOLT, MACH, SQ, NUT, 5/8" X 38"
152117 | BOLT, MACH, SQ, NUT, 5/8" X 40"
8" OR 10"
SEE NOTE 3
42"
8" OR 10"
SEE NOTE 3

1. THIS IS A NON-STOCK ITEM. REQUIRES SPECIAL ORDER. CHECK WITH PURCHASING FOR LEAD TIME.

2. TANGENT CONSTRUCTION ONLY WITH 795, NO ANGLES.

3. BRACKET HAS 8" AND 10" SPACING.

4. MAXIMUM SPAN ON EITHER SIDE IS 200 FEET.

11/18/10

3
2
1
0
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PREFORMED
DEADEND GRIP

CONDUCTOR

B A T T 777

4-1/0 AL. DEADEND ON
POST INSULATOR

A .
SISLLLSLLSSVLLSLLLL LSS LI IS LS LSS LSS S SIS 2 P2
L=

PREFORMED

DEADEND GRIP CONDUCTOR

4-1/0 AL. DEADEND ON
PIN TYPE INSULATOR

COMP. CONNECTOR CONDUCTOR

6 CU DEADEND ON
POST INSULATOR

COMP. CONNECTOR CONDUCTOR

6 CU-2 CU DEADEND ON
PIN TYPE INSULATOR

BILL OF MATERIALS

cu QTY
COMPATIBLE QrY CATALOG
MACRO UNIT ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. Cu
_ 1 SLGRIP10AAACF 1 9220118700 1 GRIP, SLACK SPAN, #1/0 AAC & AAAC, FACTORY FORMED
1 SLGRIPN2AAACF 1 9220118699 1 GRIP, SLACK SPAN, #2 AAC & AAAC, FACTORY FORMED

NOTES:

1. A SLACK SPAN MAY BE ATTACHED TO THE POLE UTILIZING A DEAD-END POLYMER INSULATOR PROVIDED THE
CONSTRUCTION IS CONFIGURED AS IF IT WERE GUYED AND MEETS ALL REQUIRED CLEARANCES AND SPACING. .

3
2
1
0

SLACK SPAN,
11/18/10 | CECCONI GUINN ELKINS DETAILS FOR ATTACHMENT TO INSULATOR

REVISED | BY | CK'D JAPPR.

PoEneray.

DWG.
F L A 03.16-00




5"

5"

-

\— IHPTT15F

- NEUTRAL
.

FOR #2 AND #1/0 CONDUCTORS

IVPCLT35F

~ NEUTRAL

FOR #4/0 THROUGH 795

IDES25PF

NEUTRAL

FOR #2 THROUGH 795

NOTES:

1. SEE DWG. 03.06-04 FOR POST TYPE INSULATORS.

2. SEE DWG. 03.06-08 FOR PIN TYPE INSULATORS.

3. SEE DWG. 03.03-04 FOR SLACK SPAN CLAMPS.

4. SEE DWG. 03.16-00 FOR SLACK SPAN GRIPS.

11718730

CECCONI GUINN ELKINS

BY | CK'D JAPPR.

VERTICAL CONSTRUCTION - SLACK SPAN

PoEneray.

FLA

DWG.
03.16-02




TANGENT CONSTRUCTION DEADEND CONSTRUCTION

= /——I\ N
90° ——

|
|

a n
3 MAX. THESE ANGLES MAY VARY 90° MAX =
2p ON CONCRETE POLES 8
wn=z —
< SRANF oF 23
g2 B 2
2= T~ ALTERNATE LOCATIONS e
33 " g
2 =
28 of
= =4
=F 28
o Z n
(G 3 w
6 a3
3 20° 90° ————— THESE ANGLES MAY VARY 90° s0° =
@ MAX. \—l/ ON CONCRETE POLES MAX. 5
PLAN VIEW
- iz_ [~ - 5"
12
LOAD
1
v,
36"
IDES25PF
36"
s :
36"
-
>
oo | NEUTRAL
" NaAS NEUTRAL
T — v
FRONT VIEW FRONT VIEW

NOTES:

P= 1. POLE GAINS (ISGAINGRIDF FOR 15/25KV INSULATORS OR ISGAINGRID55F FOR 35KV INSULATORS) ARE REQUIRED FOR POST INSULATOR
INSTALLATIONS ON WOOD POLES WHEN THE POLE DOES NOT HAVE A SLAB GAIN FOR ALL CONDUCTOR SIZES.WHEN THE CONDUCTOR IS
336.4 KCMIL OR LARGER, USE POLE GAIN EVEN IF SLAB GAIN EXISTS. POLE GAINS ARE NOT REQUIRED FOR INSULATORS USED FOR
JUMPERS. SLACK SPANS WITH 336 AND 795 CONDUCTORS REQUIRE A POLE GAIN.

2. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.
3. SEE DWG. 03.16-00 FOR SLACK SPAN GRIPS.

3

2 VERTICAL SLACK SPAN [m EFHEKEGY.
1 J 3721113 Imcconven ] panma || Adcocx

0 ] 12/18/10 § ceccont | cuinn | Ewdans WITH VERTICAL CONSTRUCTION DWG.
ReVISED | BY | ckD JAPPR. F L A 03.16-04




DEADEND CONSTRUCTION

T /"\d,

-+

TANGENT CONSTRUCTION

@)

1
1

# ;llhlll
g b B . B |
Yy

PLAN VIEW

| |ree——

PLAN VIEW
IPIN23F
IHPTT15F
44" 4 15'—-'*— 29"——1
3. 4
[
. — 7 1— et
IDES25PF
PINCARMSS586F 367
72"
v 1 - NEUTRAL
#6 SD BC
e NEUTRAL | FRONT VIEW
K—— #6 SD BC
FRONT VIEW -:£
HORIZONTAL SLACK SPAN WITH HORIZONTAL CONSTRUCTION

NOTES:

1. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.

2. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.

3. SEE DWG. 03.16-00 FOR SLACK SPAN GRIPS.
3
z PR
N SLACK SPAN nergy-
Q 1110 J ceccont | GuIne ELKNS DWG.
REVISED | BY [ ck'D JAPPR. F L A 03.16-30A
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PLAN VIEW

oA

IPINZ3F
% PINCARMSS586F
7/ ]
,I

—— I \ —%—.
/ 7 — SEE NOTE 2
I
) ’
. q /
L/ /——W f
\ Re
IDES25PF
0 72"
i G BOLT HOLE
J— 4’\ 22 %Q i
g | fo——
o
/ﬁ L.
< \A
FRONT VIEW
10 SLACK SPAN TAP FROM 3@ HORIZONTAL LINE
NOTES:
1. SLACK SPAN TAP CAN BE CONNECTED TO ANY PHASE AS DESIGNATED BY THE ENGINEER.
2. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.
3. SEE DWG. 03.16-00 FOR SLACK SPAN GRIPS.
3
2 PR
T SLACK SPAN nergy-
0 Juneno | cumn | cumn | euans DWG.
REVISED | BY | CK'D JAPPR. . F L A 03.16-308




(APPROX.)

NOTES:

18"

|

PLAN VIEW

42"

IDES25PF

NEUTRAL
=

Lo

FRONT VIEW

1. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.

3

2 HORIZONTAL CONSTRUCTION - "Epggregy@
1

0 [ 1118710 f cecconn | cuiwn | ewxms SLACK SPAN " DWG.
REVISED | BY | ck'D JAPPR. FLA 03.16-32




MIDSPAN TAP CONNECTION

/ MID-SPAN TAP ¥

—o _{ ot—
36"

USE ALUMINUM 2-BOLT MID-SPAN TAP
CONNECTION FOR AL TO AL TAP OR
ALTO CU

USE COPPER 2-BOLT MID-SPAN TAP
CONNECTION FOR CU TO CU

.

36 =0 C =)
O 5
—JO O — /]
/]
/]
72" %
f INSTALL JUMPER USING LARGEST
’ WIRE SIZE IN CROSS CONNECTION
v WEDGE CONNECTOR FOR
336.4 AND ABOVE.
@E COMPRESSION CONNECTOR
FOR BELOW 336.4.
NOTES:

*1. CROSSING SPANS SHOULD BE OF APPROXIMATELY THE SAME LENGTH.

2. CONNECTED CONDUCTORS SHOULD BE OF THE SAME SIZE AND TYPE, OR SHOULD BE AS CLOSE AS POSSIBLE
TO TWO NEAREST CROSSING POLES IF NOT OF SAME SIZE AND TYPE.

3. CONNECTING CONDUCTORS MUST ESSENTIALLY BE TOUCHING EACH OTHER. ONE CONDUCTOR IS NOT TO
SUPPORT THE OTHER.

PRIMARY "T" TAP
(ALTERNATE SLACK SPAN CONSTRUCTION)

ANGLE SHOE (SIZE
DETERMINED BY WIRE SIZE)

CONNECTOR
(SIZE AND TYPE
DETERMINED
BY WIRE SIZE)

NOTES:

1. SEE SECTION 05 FOR INFORMATION ON
SLACK SPAN LENGTHS.

FIGURE "8" LINK
CN 115428

2. PLACE SWITCHES ON FIRST POLE OFF

BRANCH LINE. CLAMP TYPE DEADEND SHOE

(SI1ZE DETERMINED BY WIRE SIZE)
3. USE IN "OPEN AREAS" ONLY.

4. ARMOR ROD REQUIRED FOR 1/0 AAAC AND
336 AAC. NO ARMOR ROD IS REQUIRED WITH
CUSHION GRIP ON 795 AAC.

| seenote2
3
> MIDSPAN TAP CONNECTION & P‘Eu'(e
T PRIMARY "T" TAP nergy.
Q Ju/isno | cuinn | cumn | euans A DWG.
ey mE ps (ALTERNATE SLACK SPAN CONSTRUCTION) F L A 03.18.03




COVERING
THICKNESS

)

e - e N |

THICKNESS

T /
L COMPRESSION —/ \— BLACK POLYETHYLENE OR
1.5 X COVERING SLEEVE GRAY TRI-SIL TAPE

HIGH VOLTAGE
INSULATING TAPE

AIRSEAL

NOTES:

1.

REMOVE COVERING FROM EACH CONDUCTOR END. THE LENGTH OF COVERING TO BE REMOVED IS EQUAL TO

THE DEPTH OF THE COMPRESSION SLEEVE PLUS APPROXIMATELY ONE-HALF INCH AS SHOWN ON THE FIGURE
ABOVE.

. CLEAN BARE CONDUCTOR USING WIRE BRUSH AND INSERT CONDUCTOR INTO THE COMPRESSION SLEEVE.

. COMPRESS THE SLEEVE, FOLLOWING THE RECOMMENDATIONS OF THE SLEEVE AND COMPRESSION TOOL

MANUFACTURER(S). ,

. WIPE AWAY AND EXUDED OXIDE INHIBITING COMPOUND AND FILE OFF ALL SHARP EDGES RESULTING FROM

THE CRIMPING ACTION.

. APPLY DIELECTRIC COMPOUND (KEARNEY AIR-SEAL CN 402179 OR EQUIVALENT) ON THE EXPOSED

CONDUCTOR AND OVER THE COMPRESSION SLEEVE. THE THICKNESS OF THIS LAYER SHOULD BE EQUAL TO
ONE HALF THE CABLE COVERING THICKNESS.

USING HIGH VOLTAGE INSULATING TAPE ( CN 390302 OR EQUIVALENT) APPLIED HALF LAP, BUILD UP
SUCCESSIVE LAYERS UNTIL A THICKNESS OF 1.5 TIMES THE CABLE COVERING IS ACHIEVED.

. TAPER THE TAPE LAYERS AT EACH END OF THE SPLICE SO THAT AT LEAST THREE INCHES OF THE CABLE

COVERING IS OVERLAPPED.

. TO COMPLETE THE SPLICE, WRAP THE ENTIRE SPLICE WITH TWO HALF-LAPPED LAYERS OF BLACK,

POLYETHYLENE (NOT VINYL) PRESSURE SENSITIVE TAPE OR PLYMOUTH PLY-SIL GRAY TAPE ( CN390138).

PDuke
SPACER CABLE SPLICE @Energy.

3
®
1
(4]

32/

REVISED
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AVIAN PROTECTION

PROGRESS ENERGY CONSTRUCTS AND OPERATES DISTRIBUTION FACILITIES TO SERVE CUSTOMERS. SOME OF
THESE FACILITIES ARE CONSTRUCTED ALONG RIVERS, LAKES, COASTLINES, LANDFILLS, AND OTHER
ENVIRONMENTS WITH INCREASED EXPOSURE TO AVIAN INTERACTIONS WITH OUR SYSTEM. AVIAN SPECIES
WILL UTILIZE DISTRIBUTION POLES AND EQUIPMENT FOR NESTING AND AS A PERCH WHEN HUNTING PREY,
ESPECIALLY LARGE RAPTORS. THESE LARGE RAPTORS, WADING BIRDS AND OTHER AVIAN SPECIES CAN
INADVERTENTLY CONTACT ENERGIZED EQUIPMENT WITH THEIR LARGE WINGSPAN WHEN PERCHING OR NESTING
ON PEF EQUIPMENT, RESULTING IN ELECTROCUTION OF THE BIRD AND POTENTIAL OUTAGES FOR OUR
CUSTOMERS.

SPECIFICATIONS CONTAINED IN THIS SECTION HAVE BEEN DEVELOPED FOR CONSTRUCTING AND MAINTAINING
PRIMARY DISTRIBUTION FACILITIES IN AREAS WITH ENVIRONMENTS CONDUCIVE FOR LARGE RAPTORS, WADING
BIRDS, AND OTHER AVIAN POPULATIONS WITH THE OBJECTIVE OF MINIMIZING AVIAN ELECTROCUTIONS AND
OUTAGES. SOME OF THE MORE COMMON CONSTRUCTION TYPES HAVE BEEN ADDRESSED. CONTACT THE
DISTRIBUTION STANDARDS UNIT FOR UNIQUE SITUATIONS. AVIAN CONSTRUCTION IS TO BE USED IN AREAS
DESIGNATED AVIAN AREAS OF CONCERN BY THE ENVIRONMENTAL SERVICES UNIT'S AVIAN RISK ASSESSMENT.
THE HIGH RISK AREAS REQUIRE AVIAN CONSTRUCTION STANDARDS TO BE FOLLOWED AND ARE DENOTED IN
GIS BY A GREEN OVERLAY. THESE CONSTRUCTION AND MAINTENANCE OF PRIMARY STANDARDS WILL BE
FOLLOWED IN SUPPORT OF PEF'S AVIAN PROTECTION PLAN, ENSURING THE COMPANY REMAINS GOOD
ENVIRONMENTAL STEWARDS OF THE NATURAL RESOURCES ENTRUSTED TO OUR CARE. THESE SPECIFICATIONS
MAY BE USED OUTSIDE OF DESIGNATED AVIAN AREAS AS NEEDED.

TOTAL CONSTRUCTION COSTS WOULD BE APPLIED AGAINST REVENUE CREDIT TO SERVE A NEW CUSTOMER TO
DETERMINE ANY CUSTOMER COST.

IN AREAS DESIGNATED AS AVIAN AREAS OF CONCERN BY ENVIRONMENTAL SERVICE'S AVIAN RISK ASSESSMENT
THE FOLLOWING GUIDELINES SHALL BE FOLLOWED:

NEW CONSTRUCTION:

1.

VERTICAL CONSTRUCTION IS PREFERRED AND SHOULD BE AT LEAST 36" PRIMARY SPACING.
e IF 36” SPACING CANNOT BE PROVIDED, AVIAN CONDUCTOR/INSULATOR COVERS MUST BE USED ON AT
LEAST THE MIDDLE (B PHASE)

2. HORIZONTAL CONSTRUCTION SHOULD HAVE 60" SPACING BETWEEN PHASES.
e IF 60” SPACING CANNOT BE PROVIDED, PERCH DETERRENTS SUCH AS TRIANGLES, ZENA X-ARM CONES,
OR CONDUCTOR/INSULATOR COVERS SHALL BE USED BETWEEN PHASES.
3. ALL DOUBLE CROSSARM POLES SHALL HAVE PERCH/NEST DETERRENTS ON THEM; OPTIONS INCLUDE THE
NEST DEFLECTOR CROSS ARM COVER, MULTIPLE TRIANGLE PERCH DETERRENTS, ZENA X-ARM CONES, OR
OTHER APPROVED PERCH DETERRENTS SHOWN IN THIS SPEC.
4. ALL PRIMARY POLES SHALL HAVE POLE TOP CAPS ON THEM TO PREVENT PERCHING.
S. ALL CUTOUT SWITCHES SHALL HAVE AVIAN COVERS INSTALLED.
P= 6. ALL PRIMARY TRANSFORMER, RECLOSER, SECTIONALIZER, ARRESTER, CAPACITOR, LINE FUSE, 200A
TERMINAL POLE FUSE AND REGULATOR RISERS SHALL BE 600 VOLT POLY COVERED OR COVERED WITH
TUBING. JUMPERS ON RIGHT ANGLE POLES SHALL MAINTAIN 36" PHASE SPACING OR SHALL BE COVERED.
ALL JUMPERS ON CONCRETE POLES SHALL BE COVERED. 600 AMP TERMINAL POLE RISERS AND RISERS/
JUMPERS ON 600 AMP SINGLE BLADED SWITCHES NEED NOT BE COVERED.
7. JUMPERS AROUND THE POLE SHALL BE INSULATED OR COVERED WITH INSULATED TUBING.
8. ALL ARRESTORS SHALL HAVE CAPS PROPERLY INSTALLED.
9. PRIMARY (H1) BUSHINGS ON OH TRANSFORMERS SHALL HAVE SQUIRREL GUARDS INSTALLED.
10. PRIMARY GUYS SHALL HAVE AN INSULATED GUY STICK PER CONSTRUCTION STANDARDS.
P=11. THE SWITCH BRACKET ON TOP MOST 600 AMP SINGLE BLADE OR BYPASS SWITCH SHALL HAVE DETERRENT
INSTALLED TO ELIMINATE PERCH OR NEST AREA ON THE BRACKET. USE EITHER THE TRIANGLE BIRD PERCH
DETERRENT OR THE XENA BIRD DISCOURAGER. SEE DWG. 03.26-02A OR 03.26-02C).
3 | 11113 suruson | oanma || apcock
2 | 118112 | Buruson | suruson | Euans E EDUke
Y T e e AVIAN PROTECTION - OVERVIEW nergy-
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MAINTENANCE

AVIAN PROTECTION (CONT.)

1. WHEN PERFORMING MAINTENANCE CONSTRUCTION OF PRIMARY LINES, BRING STRUCTURE TO AVIAN
STANDARD PER NEW CONSTRUCTION GUIDELINES IN AREAS DESIGNATED BY ENVIRONMENTAL AS AVIAN
AREAS OF CONCERN AS DESIGNATED IN GIS BY A GREEN OVERLAY.

2. INSTALL NEST PLATFORMS ON STRUCTURES THAT HAVE INACTIVE NEST. (ALTERNATE POLE MAY NEED TO BE

WHERE THE NEST OCCURRED. :

a. ACTIVE NEST SHOULD NOT BE MOVED UNTIL EGGS HATCH AND YOUNG FLEDGE, UNLESS

SET.) WHEN USING AN ALTERNATIVE POLE, NEST DETERRENTS SHOULD BE PLACE ON ORIGINAL STRUCTURE

ENVIRONMENT SPECIALIST PROVIDES APPROVAL DUE TO SIGNIFICANT SAFETY HAZARD FOR BIRDS
OR PUBLIC.

b. CONSIDER USING BIRD FLIGHT DIVERTERS (BFD'S) IN CLOSE PROXIMITY OF THE NEST.

3. REMOVE STICKS AND STARTER NEST FROM STRUCTURES AND ADD DIVERTERS TO STOP NEST BUILDING AT
LOCATION.

a. EVALUATE NEED FOR SIMILAR STRUCTURES 3 SPANS IN BOTH DIRECTIONS OF EXISTING STRUCTURE.

AREAS SUBJECT TO POTENTIAL BIRD STRIKES:

BIRD FLIGHT DIVERTERS (BFD'S) CAN BE USED TO REDUCE AVIAN COLLISIONS WITH POWER LINES IN HIGH RISK
AREAS.

FLIGHT DIVERTERS (BFD'S) SHOULD BE INSTALLED AT INTERVALS OF 50 TO 100 FEET ON TOP CONDUCTOR (A
PHASE OR STATIC IF PRESENT) FOR ALL AERIAL PRIMARY WATER CROSSINGS.

ASSESS AREAS FOR RISK OF POTENTIAL BIRD STRIKES AS YOU DESIGN WORK IN HIGH AVIAN RISK AREAS AS
DESIGNATED BY PEF'S AVIAN RISK ASSESSMENT. IF A SIGNIFICANT HAZARD FOR BIRD STRIKES EXISTS, BFD'S
SHOULD BE UTILIZED. EXAMPLES OF A SIGNIFICANT HAZARD MAY INCLUDE NEW LINE CONSTRUCTION WITHIN
1000 FEET OF A KNOWN EAGLE NEST, IF THE LINE INTERSECTS THE BIRD'S FOOD SOURCE (LAKE) AND ROOSTING
HABITAT, AND LINES ADJACENT TO SHORELINE THAT ARE HIGHER THAN SURROUNDING TREES. IN THESE AND
SIMILAR SITUATIONS, BFD'S SHOULD BE EVALUATED FOR USE BY THE ENGINEER. IF NEEDED, CONSULT
ENVIRONMENTAL FOR MORE GUIDANCE.

IT IS NOT PEF'S INTENT TO REQUIRE BFD'S ON EVERY PRIMARY LINE IN HIGH RISK AREAS, BUT TO EVALUATE
THEIR USE AND EFFECTIVENESS FOR REDUCING POTENTIAL BIRD STRIKES BASED ON THE LINE CONSTRUCTION,
OBSERVED FIELD CONDITIONS AND PARAMETERS LISTED IN THIS SECTION.

SMALL ALUMINUM PRIMARY CONDUCTORS (1/0 AND SMALLER) AND COPPER PRIMARY CONDUCTORS PRESENT
INCREASED RISK FOR POTENTIAL BIRD STRIKES IN THESE SITUATIONS.

- GIS SHADED (GREEN) AREA REPRESENTS LEVEL4, (HIGH

RISK) AND LEVEL 5 (VERY HIGH RISK) AREAS FOR AVIAN
INTERACTION. THESE WILL REQUIRE AVIAN STANDARDS

TO BE FOLLOWED PER THIS SECTION. —»
T SR
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NESTING PLATFORM

NESTING PLATFORM
CN 328590

BIRD FLIGHT DETERRENT
FIREFLY CONDUCTOR FLAPPER

CU WGNESTF

5" X 8" DOUBLE ARM
CN 031124
CU ARMD84W60VSF

5" X 6" X 10'-0"
/_ CN 031125
CU ARMS10HW60VSF

MU WGNESTF
I NESTING PLATFORM
COMPLETE WITH ARMS
L]
1/0 - 795
CN 9220128460
LA/ CU WGFLYDETFLF
100" SPACING - TOP CONDUCTOR ONLY
POLE TOP CAP TRIANGLE BIRD PERCH DETERRENT

BIRD PERCH DETERRENT

LARGE CAP:

CN 9220119162

CU WGPTPERCHDETLGF
P= 10.5" TYPICAL

LIGHT CROSSARMS:
CN 9220197392
CLASS 1 - 03 POLES e CU WGXAPERCHDETLTF
SMALL CAP: HEAVY CROSSARMS:
CN 9220197645
CU WGPTPERCHDETSMF Eﬂ ﬁéﬁﬁéégﬁomop
P= 8.375" TYPICAL
%“éﬁ 2 OR SMALLER CAN ALSO BE MOUNTED TO
BYPASS SWITCH BRACKET
A

CUTOUT COVER
15 KV CN 9220197382
CU WGCOTOPCOVERF
27 KV CN 9220241925

CU WGCOTOPCOVER27F

CROSSARM COVER
CN 9220203074
CU WGXAPERCHDETTRF

NOTES:

1. COORDINATE RAPTOR NEST RELOCATIONS WITH LOCAL ENVIRONMENTAL SPECIALIST.

2. SEE DWG. 03.26-01A AND DWG. 03.26-01B FOR GENERAL NOTES.

8/2/12

BURLISON [ BURLISON | ELKINS

BURLISON FBURLISON | ELKINS

11/15/11

BURLISON | BURLISON |  ELKINS
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5 | 12720111
4
0
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GUINN GUINN ELKINS

BY | CK'D JAPPR.
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E2 Progress Energy
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= BIRD FLIGHT DETERRENT
CONDUCTOR PRE-FORM DIVERTERS

CONDUCTOR SIZE CATALOG NUMBER | COMPATIBLE UNIT
1/0 442011 WGFLYDETSP10F
4/0 442012 WGFLYDETSP40F
336 9220110988 WGFLYDETSP336F
795 9220197883 WGFLYDETSP795F

100’ SPACING - TOP CONDUCTOR ONLY

55-2 THRU 55-5 INSULATOR COVER
WIRE SIZE: #2 - 556

CN 9220204211
CU WGPININSF

LINE POST INSULATOR COVER
WIRE SIZE: #6 - 795
CN 9220204212
CU WGPOSTINSF

COVER EXTENSION
WIRE SIZE: #2 - 795

CN 9220204210
CU WGWIRECOVEREXTF

USE WITH CN 9220204211 AND CN 9220204212 AS NEEDED

NOTES:
1. COORDINATE RAPTOR NEST RELOCATIONS WITH LOCAL ENVIRONMENTAL SPECIALIST.

2. SEE DWG. 03.26-01A AND DWG. 03.26-01B FOR GENERAL NOTES.

11/15/11
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CN 9220151747

NOTES:

SINGLE UNIT

MULTIPLE UNITS

BIRD PERCH DETERRENT

1. THE XENA BIRD DISCOURAGER MAY BE USED AS AN ALTERNATE TO THE DETERRENTS ON DWG. 03.26-02A.
IT CAN BE SECURED TO CROSSARMS WITH NAILS. IT MAY BE CUT TO SIZE FOR SWITCH BRACKETS AND
SECURED USING ZIP TIES ( CN 9220230121).
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BURLISON

DAMNA

BY

CK'D

APPR.
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SEE CROSSARM
ON DWG. 03.11-02

NOTES:

T

PINPTP21FBGF

44"

44"

M IPIN23F
f
1
|

@
\
o

FRONT VIEW

P= 1. SEE DWG. 03.26-01A AND DWG. 03.26-01B FOR GENERAL NOTES.

3

2 AVIAN PROTECTION EUke

1 | smon1 § ceccont Jsuruson | evans TANGENT LINE nergy®

Q § 372711 buriison Jsuruson | ELiNs (EXISHNG POLE WITH CROSSARMS) DWG.
ReviseD | By [ cxD Japer. 03.26-03




ISSTUDBOLTS812F ——/
IHPTT15F
60"
F——1 [
60"
’1 SEE NOTE 1
72"
i
<>
FRONT VIEW

NOTES:

P= 1. POLE GAINS (ISGAINGRIDF FOR 15/25KV INSULATORS OR ISGAINGRIDSSF FOR 35KV INSULATORS) ARE REQUIRED
FOR POST INSULATOR INSTALLATIONS ON WOOD POLES WHEN THE POLE DOES NOT HAVE A SLAB GAIN FOR ALL
CONDUCTOR SIZES.WHEN THE CONDUCTOR IS 336.4 KCMIL OR LARGER, USE POLE GAIN EVEN IF SLAB GAIN
EXISTS. POLE GAINS ARE NOT REQUIRED FOR INSULATORS USED FOR JUMPERS. SLACK SPANS WITH 336 AND
795 CONDUCTORS REQUIRE A POLE GAIN.

2. TYPICAL INSTALLATION - REFER TO SECTION 04 FOR NEUTRAL/SECONDARY DETAILS.

3. USE THESE SPECIFICATIONS FOR CONSTRUCTING NEW LINES IN THE VICINITY OF AQUACULTURE FARMS OR
AS DIRECTED BY ENVIRONMENTAL SERVICES ONLY. MAXIMUM SPAN 400' FOR #1/0 AL AND SMALLER
CONDUCTORS.

4. EXISTING LINES CAN BE RETROFITTED WITH THIS CONSTRUCTION WHERE ADEQUATE GROUND CLEARANCE
CAN BE OBTAINED TO LOWER THE NEUTRAL.

: s " AVIAN PROTECTION - A [ DUKE
721/13 Imcconwers | Danna | apcock - QUACU LTU RE FA RM S é’*‘\‘g ENERGY
1 §12/12/11 feurison Jeuruson | evans ®
0 { 11720 Jeuruson ] cuinn | ELkans TANG ENT CONSTRU CTION DWG.
revisen | sy | cko Japer. F L A 03.26-06




NOTES:

#6 SD BC

e ——

120" & 78" GUY
INSULATORS

60"

IDES25PF

120" GUY
INSULATOR

60"

| et ——t

)
€4

LR

78" GUY
INSULATOR

===

—— #6 SD BC

P= 1. USE THESE SPECIFICATIONS FOR CONSTRUCTING NEW 12, 23 OR 34KV LINES IN THE VICINITY OF AQUACULTURE
FARMS OR AS DIRECTED BY ENVIRONMENTAL SERVICES ONLY. MAXIMUM SPAN 400' FOR #1/0 AL AND SMALLER
CONDUCTORS.

2, EXISTING LINES CAN BE RETROFITTED WITH THIS CONSTRUCTION WHERE ADEQUATE GROUND
CLEARANCE CAN BE OBTAINED.

3. SEE DWG. 03.26-01A AND DWG. 03.26-01B FOR GENERAL NOTES.

4. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.

5. SEE DWG. 03.06-02 FOR BOLTS AND LINE CLAMPS.
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GROUNDING TO SUBSTATION

fetitspgsn

0
.
*&\

GUY(S)
]
N
\
SUBSTATION
2/0 CU FENCE
NEUTRAL
SEE NOTE 1

24 / TN
’ &LT \GROUND

BOND 2/0 CU GRID
NEUTRAL TO
_— GROUND GRID

NOTES:

TERMINATION IN SUBSTATION

(1) STAINLESS STEEL NUT
(2) BELLEVILLE WASHER

(3) STAINLESS STEEL WASHER —"@ !

ALUMINUM CONNECTOR

ALUMINUM OR COPPER
BUS BAR

(5) INHIBITOR

(3) STAINLESS STEEL WASHER
(4) STAINLESS STEEL BOLT

SWITCH CONNECTION DETAIL TORQUE TO 40 FT. LBS.

DESCRIPTION
fTEm OR ML TE a6 o FOR CU TO CU PADS
1 STAINLESS STEEL NUT SILICONE BRONZE NUT
2 BELLEVILLE WASHER SILICONE BRONZE LOCK WASHER
3 STAINLESS STEEL WASHER | SILICONE BRONZE WASHER
4 STAINLESS STEEL BOLT SILICONE BRONZE BOLT
5 INHIBITOR INHIBITOR

1. BURY 2/0 CU NEUTRAL FROM STATION GROUND GRID TO BASE OF FIRST FEEDER POLE ON EACH OVERHEAD
FEEDER. CONTINUE 2/0 CU UP POLE TO OVERHEAD NEUTRAL CONNECTION. THEN INSTALL 1" U-GUARD OVER

2/0 CU NEUTRAL.

2. DISTRIBUTION PERSONNEL WILL INSTALL CONDUCTORS AND MAKE CONNECTIONS TO L.D. & B.P. SWITCHES.

11/18/10

GUINN

GUINN

EUANS

BY

CK'D

APPR.

OVERHEAD FEEDER TERMINATION IN SUBSTATION
WITH METAL BUS STRUCTURE

PoEncray.

FLA
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SYSTEM. OBTAIN APPROVAL FROM MANAGER - DISTRIBUTION ASSET -

FOR SPECIAL APPLICATIONS ONLY REQUIRING MODIFICATION TO EXISTING S E

PERFORMANCE AND MANAGER - DISTRIBUTION ASSET ENGINEERING.

GROUNDING: V
1. EACH POLE TO HAVE A DEEP-DRIVEN GROUND. MINIMUM DESIRED RESISTANCE TO B
E

2. ALL GUYS TO BE BONDED TO THE SYSTEM NEUTRAL AND MESSENGER. (SINCE TH SYSTEM
IS SUPPORTED BY A GROUNDED MESSENGER, THERE IS NO BENEFIT TO PLACING RS IN DOWN
AND/OR SPAN GUYS.)

ARRESTERS:

1. ARRESTERS ARE GENERALLY INSTALLED ONLY AT EACH LOCATION THE R CABLE INSULATION IS
REMOVED FOR TAP AND TRANSFORMER CONNECTIONS. WHERE EXTEN S,GREATER THAN 2000’
ARE INSTALLED WITHOUT TAPS OR TRANSFORMER CONNECTIONS, TH BE TAPPED FOR

ARRESTER STATIONS.

CABLE TAPS:

1. WHERE THE CABLE INSULATION IS REMOVED TO TAP THE CABb
WITH "LINE-DUC" TO PROTECT AGAINST SHORT CIRCUITS >
EACH SIDE OF THE TAP POINT AND SECURED WITH TIE WIR

vQ. THE COVER IS TO EXTEND

CONSTRUCTION DRAWINGS:

1. THE DRAWINGS SHOWN ARE FOR 1/0 CONSTRU
WIRE SIZES.

2. THE CLEARANCES WILL BE THE SAME FOR 1/¢
3. PULLING TENSIONS TO BE PROVIDED BY

4.2 @ AND 3 @ CONSTRUCTION METHO CAL.

S
AN
§@

MESSENGER IS TO BE COVERED

18"

ON. PROPER BOLTED HARDWARE FOR 795

2 P Duke

: 15KV SPACER CABLE SYSTEM (FMO) @ Energy.
0 [ 1z/110 | cun GUINN || ELKINS DWG.
rReviseD | sy | ck'p [appr. F L A 03.19-00




NOTES:

T S

1. SEE D@ZB FOR BILL OF MATERIALS.

4

©

(=3 N § N0 A}

TYPICAL TANGENT CONSTRUCTION (FMO)

12/1710 GUINN GUINN

ELKINS

REVISED | BY |} CK'D

APPR.

PoEneray.

DWG.
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BILL OF MATERIALS
ITEM NO. COMPATIBLE UNIT | CATALOG NUMBER | QUANTITY DESCRIPTION \
1 9220100581 1 MESSENGER BRACKET A\
STIRRUP, SUPPLIED WITH 1/2" BOLT, FLAT WASHER ANH___—
2 9220100590 ! [ serF-Locking nuT ﬂ\\
3 sc301 9220100591 1 3 PHASE SPACER
4 9220100580 1 ANTI-SWAY BAR, SUPPLIED WITH PLASTIC BOLT {_\, A\
5 14114 1 LAG SCREW, FETTER DRIVE, 1/2" X 4" AN/
6 10432 2 MACHINE BOLTS, 5/8" X REQUIRED LENGTH N, N\ \./
7 13346 2 SQUARE WASHER, 4" X 4" SQUARE CURVER™—
8% SC1 - AS REQ. | HENDRIX AERIAL CABLE, 15KV, 1/0 NN
9% SC1M - AS REQ. | MESSENGER, 1/0 P
10 - - AS REQ. | GROUND WIRE, SOFT DRAWN COPPER /SO, 6 MNG MIN.
11 - - 1 CONNECTOR (SIZE AND TYPE AS REQUIRED, NOJ SHOWN)

* SEE DWG. 03.19-00 FOR 795 CONSTRUCTION

NOTES:
1. TANGENTS ARE DEFINED AS LINE ANGL
2. ANY HORIZONTAL LOAD CREATED BY,

3. THE STIRRUP (ITEM 2) SHOULD

P TO
I

&
&
S

INCLUDING 6° FOR SPACER CABLE.
GLE SHOULD BE GUYED FOR PROPER CONSTRUCTION.

BE B! THROUGH THE HOLE CLOSEST TO THE END OF THE TANGENT
BRACKET, NEAR THE MESSENGE
4. SEE DWG. 03.19-02A FOR DE% FICATIONS.

§@

; P Duke

N TYPICAL TANGENT CONSTRUCTION (FMO) @ Energy.

0 ) 221110 § cumnm | cuinn | euans DWG.
ReviseD | BY | ck'D jappr. F L A 03.19-02B




S:

PLAN VIEW

e
AN

NaC

26" MIN.

A
i

j

))
(

w
o

FRONT VIEW

1. SEE DWG. 03.19-04B FOR BILL OF MATERIALS.
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BILL OF MATERIALS (\ /N
ITEM NO. COMPATIBLE UNIT | CATALOG NUMBER [ QUANTITY DESCRIPTION /N N\ WV /
1 9220100579 1 ANGLE BRACKET NN N/
2 9220100578 3 INSULATOR, PIN TYPE /\\ S
3 9220100594 3 INSULATOR PIN
COVERED TIE WIRE, #4 AWG SOLID S UMINUM WITH
4 9220100589 ! .045" THERMOPLASTIC RUBBER, 6 Tm
5 SC311 EYE BOLT, 5/8" X REQUIRED LENG’]’WARD DuTY
11708 1 CONSTRUCTION 3/4" X REQUIRED LE EAVY DUTY
CONSTRUCTION
6 10432 2 MACHINE BOLT, 5/8" AS REQUIRED LENGTH
7 13343 3 SQUARE WASHER, 2-1/4"& Z-1/4" X 3/16" MINIMUM
8 9220100584 1 ANGLE CLAMP YA EN
9 SC1 9220100898 AS REQ. | HENDRIX AERIAL CABLE. 15KY, 10 /
10 SC1M 9220100596 AS REQ. | MESSENGER, /0 _— N Y/
11 - - AS REQ. | PRESHAPED GUY GRIP, (SIZE AND TYPE AS REQUIRED)
12 - - AS REQ. | GUY STRAND, (S{zk AND TyYHE AS REQUIRED)
13 - - AS REQ. | GUYHOOK A~ \ v/
14 AS REQ. | GROUND WIRE, SQFT"BRAWN COPPER, SOLID, #6 AWG MIN.

Ny
5
&
N
&
>

.103.19-04A FOR DESIGN SPECIFICATIONS.

RUTY'CONSTRUCTION - 8000 LB MAXIMUM EXPECTED MESSENGER TENSION. FOR MESSENGER
FATER THAN 8000 LB, THE MESSENGER MUST BE DOUBLE DEAD-ENDED.

. 03.19-00 FOR 795 CONSTRUCTION OF SC1 AND SC1M.

3
2
1
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NOTES:

1. PLACE LINE-DUC AB w
CONNECTION ON MES: .

2. SEE DWG. 03.19-0 RBI(L OF
MATERIALS.

3. USE WEDGE @FR FOR 795
CONSTRUCTION

%
&

..
@

18"

e ———

~

1§

60"

SEE NOTE 3

PLAN VIEW
MESSENGER NOT SHOWN IN THIS VIEW

GUINN

GUINN

BY

CK'D

DOUBLE DEAD-END EEDuke
ANGLE CONSTRUCTION nergy-
ELKINS - DWG.
e 61 - 90 DEGREES (FMO) FLA/| 03 056a




K2

BILL OF MATERIALS NN/

ITEM NO. | COMPATIBLE UNIT | CATALOG NUMBER | QUANTITY DESCRIPTION ,——2N\ N\

1 80575 6 INSULATOR, POLYMER DEAD-END TYPE N —

2 9220100585 8 THIMBLE CLEVIS

3 9220100897 6 PRESHAPED TYPE CONDUCTOR GUY GRJP, EOATER W

4 SC321 9220100587 2 PRESHAPED TYPE MESSENGER GRIP [ { N

5 11708 8 EYE BOLT, 5/8" X REQUIRED LENGTH _\ \_ //

6 13343 8 SQUARE WASHER, 2-1/4" X 2-1/4" X 3/16™MIN.~

7 9220100586 2 LINE-DUC (NOT SHOWN)

8 - - 6 GUY HOOK

9 SC1 - AS REQ. | HENDRIX AERIAL CABLE, 18id 1/0y

10 SC1M - AS REQ. | MESSENGER, 1/0 N/ /D

11 - - 6 PRESHAPED TYPE GUY GRIP\ N/ /

12 - - AS REQ. | GROUND WIRE, SOFF PRAWN CORPER, SOLID, #6 AWG MIN.

13 - - AS REQ. | GUY STRAND (SIZE{AND TYPK AS REQUIRED)

NOTES: &

2. FOR HEAVY DUTY CONSTRU
HDTC THIMBLE CLEVIS.

3. SEE DWG. 03.19-06A FOR

4. SEE DWG. 03.19-0

3
2
1
0

12110 GUINN

GUINN ELKINS

REVISED | BY

CK'D JAPPR.

DOUBLE DEAD-END ANGLE CONSTRUCTION (FMO)

PoEneray.

DWG.
F L A 03.19-06B




™) —

¥
5 15° QV
6)9 >
@—\ | 18 <§S
18" MIN. : )
T vy O)= Il @; %%
Lo /
00,
40" -
)
60" MIN. o
3
]|
R -\
N
% | .
N
<N
@ SN IS SO>S
L
FRONT VIEW SIDE VIEW
NO'
E DWG. 03.19-08B FOR BILL OF MATERIALS.
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BILL OF MATERIALS N\ N
ITEM NO. COMPATIBLE UNIT | CATALOG NUMBER | QUANTITY DESCRIPTION NN
1 70164 1 40" DOUBLE DEADEND STEEL CROSSARM AN/
2 9220100897 3 PRESHAPED CONDUCTOR GRIP, COATED, 10—\ N\ ¥
3 9220100587 1 PRESHAPED MESSENGER GRIP, 1/0 {
4 80575 3 INSULATOR, POLYMER DEAD-END 25KV "\ "\,
5 5C331 9220100585 4 THIMBLE CLEVIS o~ N\ N/
6 11707 2 EYE BOLT, 5/8" X 12" (T N\
7 11708 2 EYE BOLT, 5/8" X 10" AN\ /]
8 10436 2 MACHINE BOLT, 5/8" X 12"
9 13343 6 SQUARE WASHER, 2-1/4" X 2-1/4" X 3/16", MIN.
10 SC1 9220100898 AS REQ. | HENDRIX AERIAL CABLE, 8BV, 1/0
11 SCiM 9220100596 AS REQ. | MESSENGER, 1/0 YN
12 - - AS REQ. | PRESHAPED GUY GRIPL N/ / />
13 - - AS REQ. | GUY HOOK N N/
14 - - AS REQ. | GUY STRAND (S1ZF ANP TYPENASREQUIRED)
15 - - 1 MACHINE BOLT, p/8" X REGYIRED LENGTH
16 - - AS REQ. | GROUND WIRE, SOIR[ DRAWN COPPER, SOLID, #6 AWG

NOTES:

2. SEE DWG. 03.19-08A FORDESIG CIFICATIONS.

3. SEE DWG. 03.19-00 FOR

1. STANDARD DUTY CONSTRUCTI AXIMUM EXPECTED MESSENGER TENSION. HEAVY DUTY
CONSTRUCTION - 8000 LB TO% MAXIMUM MESSENGER TENSION.

0 NSARUCTION OF SC1 AND SC1M.
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EE DWG. 03.19-10B FOR BILL OF MATERIALS AND NOTES.
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4

A

BILL OF MATERIALS L\
cu QTY N
COMPATIBLE QrY CATALOG
MACRO UNIT | ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. cu /N
1 SC1 1 9220100898 | AS REQ. | HENDRIX AERIAL CABLE (SIZE AND VOLTAGE PATING/AZ REQUIRED)
2 SC1M 1 9220100596 | AS REQ. | MESSENGER (SIZE AND TYPE AS REQUIRER) N\ N\, /
3 9220100897 3 PRESHAPED CONDUCTOR GRIP, COAYED——
4 9220100587 1 PRESHAPED MESSENGER GRIP N
5 11707 2 EYEBOLT, 5/8" X 8" —
6 sc331 ' 10436 2 BOLT, MACHINE, 5/8" X 12° [/ /7 ~\\ Y
7 13343 6 WASHER, SQUARE, CURVED | \ 1)
8 9220100585 4 THIMBLE CLEVIS N/
9 80575 3 15KV POLYMER DEADEND
10 70164 1 40" DOUBLE DEADENR STEEL CROSSARM
11 11708 2 | EYEBOLT, 5/8" X 19/ /
12 - 1 - AS REQ. | PRESHAPED GUYZRP/ )
13 - 1 - AS REQ. | GUY HOOK N/ //
- 14 - 1 - AS REQ. | GUY STRAND (SIZE AND WDE AS REQUIRED)
15 - 1 - AS REQ. | GROUND WARE, SOFTDRAWN COPPER, SOLID, #6 AWG
16 221112 3 CUTOUT, 16 KV 100A, Y6KA ASYMMETRICAL
17 70104 1 BRACKEL, TRIPLE MAINTING
18 10436 2 BOLT, MACKINE 578" X 12"
19 CAST 1 13308 2 WASHER, SQUARE, 2-1/4"
20 13264 2 WASHER-SRRING COIL, 5/8"
21 220208 3 ARRESJERYPOLYMER (MOV TERMINAL POLE TYPE)
22 153534 3 ECTOK, STEM FOR UNDERGROUND ARRESTER
23 130102 3 NTAMP, BOT LINE
24 - 1 - ASREQ. NCOMDUTT
25 SCLD 1 9220100586 | & F™N_| MENPRIX LINE-DUC WITH METALLIC TIE
2 KHLC40N6F 1 9220184790 3\, INCLXMP, HOT LINE, ALUM, SMALL, 4/0
KHLC7933F 1 92201847944] <3—_ ZLAMP, HOT LINE, ALUM, LARGE, 336-795
NOTES:
1. TYPES, QUANTITIES AND VOL GS OF MATERIALS AS WELL AS CLEARANCES FOR VARIOUS

VOLTAGE CLASSIFICATIONS ARl IN ACCORDANCE WITH THE NATIONAL ELECTRIC SAFETY CODE

(NESC) AND THE USER’

2. SEE DWG. 03.19-10A FOR

3. SEE DWG. 03.19-00

RARDWLONSTRUCTION PRACTICES.

SPECIFICATIONS.

CONSTRUCTION OF SC1 AND SC1M.

3
: —t——t— THREE-PHASE DEAD-END CONSTRUCTION mProgress Energy
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NEUTRAL
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60" TO NEUTRAL

3-128 FOR BILL OF MATERIALS.
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BILL OF MATERIALS N
ITEM NO. COMPATIBLE UNIT | CATALOG NUMBER ] QUANTITY DESCRIPTION AN\ /)
1 9220100581 1 MESSENGER BRACKET SN/
STIRRUP, SUPPLIED WITH 1/2" BOLT, FLAT ANQ Y
2 9220100550 ! SELF-LOCKING NUT { &
3 9220100591 1 HENDRIX SPACER NN\
SC301
4 9220100580 1 ANTI-SWAY BAR, SUPPLIED WITH PLASTIC.BOLT N/
5 14114 1 LAG SCREW, FETTER DRIVE, 1/2" X 4" N\
6 10432 2 MACHINE BOLTS, 5/8" X REQUIRED LERGTH / /|
7 13346 2 SQUARE WASHER, 4" X 4" SQUARE CURVED_~
8 80575 1 INSULATOR, POLYMER 15KV
9 13343 2 SQUARE WASHER, 4" X 4" SQUARE CURVED
10 sci31 11708 2 BOLT, OVAL EYE, 5/8" XAQY /N
11 9220100585 2 THIMBLE CLEVIS (/D
12 9220100897 1 PRESHAPED CONDUCTORNGRIR, ZDATED TYPE
13 9220100587 1 PRESHAPED MESSENGER GRIR, /
14 SCi - AS REQ. | HENDRIX AERIA/CABLE ¢
15 SCIM - ASREQ. | MESSENGER . \ \, J ]
16 - - 1 CONNECTOR, (SIZEAND AS REQUIRED, NOT SHOWN)
17 - - 1 STIRRUP__ "\
18 - - 1 EVE NUT, STANDARD 5/8"
19 - - AS REQ. | GROUND WRBWSOFT DRAWN COPPER, SOLID, #6 AWG MIN,
20 - - 1 BOKF-QVAL EXE, 3/8" X 10"
21 SCLD 9220100586 2 LINE-RUC [NST SHOWN)
\Y%
NOTES

 DEFINED AS LINE ANGLES UP TO AND INCLUDING 6° FOR SPACER CABLE.

2. 4ONTAL LOAD CREATED BY A MINOR ANGLE SHOULD BE GUYED FOR PROPER CONSTRUCTION.
HRRUP (ITEM 2) SHOULD BE BOLTED THROUGH THE HOLE CLOSEST TO THE END OF THE TANGENT
CKET, NEAR THE MESSENGER CLAMP.
E DWG. 03.19-12A FOR DESIGN SPECIFICATIONS.
3 R
P Duke

2 SINGLE-PHASE LATERAL TAP
1 & Energy-
0O | 271110 GUINN GUINN ELKINS TANGENT CONSTRUCTION (FMO) F L A DWG.
ReviseD | By | ckD [aeer. 03.19-12B




PLAN VIEW

L ==

7

NOTES:

1. SEE DWG. 03.19-14B FOR BILL OF MATERIALS.

FRONT VIEW

2. CONNECT ARRESTER TO TAP STIRRUP.

3
2
1
0

12/1/10

GUINK

GUINN

ELKINS

REVISED

BY

CK'D

APPR.

THREE-PHASE, LATERAL TAP CONSTRUCTION (FMO)

PO Encray.

FLA

DWG.

03.19-14A




1. STANDARD DUTY

CONSTRUCTION -
2. FOR HEA

TANGE
3. SEED .1

4A FOR DESIGN SPECIFICATIONS.

BILL OF MATERIALS /N N
ITEM NO. COMPATIBLE UNIT | CATALOG NUMBER [ QUANTITY DESCRIPTION ~NN\ //
1 SCMB 9220100581 1 MESSENGER BRACKET SN/
2 SCTB 9220100582 1 VERTICAL TAP BRACKET —_— N Y
3 9220100578 1 INSULATOR, PIN TYPE, 15KV [ —4
4 9220100594 1 INSULATOR PIN NN\
SCIP
5 9220100589 1 HENDRIX COVERED TIE WIRE, #4 m ORLORAWN
ALUMINUM WITH .045" THERMOP CRU , 6 TO 8 FT. LENGTH
6 11708 1 BOLT, OVAL EYE, 5/8" X 10" \\, /]
7 P 13308 1 WASHER, SQ. FLAT, 2-1/4" ~._
8 80575 1 INSULATOR, POLYMER DEAD-END 15KV
9 Sc1 - AS REQ. | HENDRIX AERIAL CABLE, /0y
10 SC1M - AS REQ. | MESSENGER, 1/0 7/ /N
11 - 9220100897 3 PRESHAPED CONDUCTQR ‘GRIP/ COATED
12 - 9220100587 1 PRESHAPED MESSENGERSRIR, / /
13 - - AS REQ. | PRESHAPED GUY @RIR./
14 - - AS REQ. | GUY STRAND (SIZH AND TYPE AS REQUIRED)
15 - - 1 GUY HOOK A\
16 - - 4 MACHINE BELTNG/BLX REQUIRED LENGTH
17 - - 3 SQUARE WASB&NM" X 2-1/4" X 3/16", MIN.
18 - - 3 SHACKIE CLEVIS . 7
19 - 9220100585 4 THIMBLE SLEWS
20 - - AS REQ. | GR@UND WIRK, SPFT DRAWN COPPER, SOLID, #6 AWG MIN.
21 220202 1 LIGHENINGARBESTER, DISTRIBUTION, 10 KV
22 311263 1 BRACKKY, SINGLE MOUNT
23 AP1 152106 2 OLT \MACHINE, 5/8" X 10"
24 013264 2 NWASHEN, SPRING COIL, 5/8"
25 013308 ¥ | WASHER, SQ. FLAT, 2-1/4"
26 130102 AN NCLAMP, HOTLINE
NOTES: 3

ON - 8000 LB MAXIMUM EXPECTED MESSENGER TENSION. HEAVY DUTY
B'TO 12,000 LB MAXIMUM MESSENGER TENSION.

UTY CONSTRUCTION, THE MESSENGER SHOULD BE DEAD-ENDED ON THE POLE, ABOVE THE
CKET, USING A 3/4" EYEBOLT AND HDTC THIMBLE CLEVIS.

3
2
1
0

12/1/10

GUINR

GUINN ELKINS

REVISED

BY

CK'D JAPPR.

THREE-PHASE, LATERAL TAP CONSTRUCTION (FMO)

o Enéray.

DWG.
FLA]o0s.19-148




PLAN VIEW

SHORT SPAN L o

26" MIN.

72"
Ll
FRONT VIEW
GEE DWG. 03.19-16B FOR BILL OF MATERIALS.
3
Duke
2 TANGENT CONSTRUCTION, P
- & Energy-
0 | 1211710 GUINN GUINN ELKINS MESSENGER DEAD-END FOR LONG SPANS (FMO) DWG.
ReviSED | BY [ ck'D [aPPR. F L A 03.19-16A




=

BILL OF MATERIALS \
ITEM NO. COMPATIBLE UNIT | CATALOG NUMBER | QUANTITY DESCRIPTION Y

1 9220100579 1 ANGLE BRACKET ~
2 SCAB 10432 2 MACHINE BOLT, 5/8" X REQUIRED LENGTH N\ ~
3 13343 2 SQUARE WASHER, 2-1/4" X 2-1/4" X 3/16" MINA_ N\ "\, /
4 9220100578 1 INSULATOR, PIN TYPE "N\ /
5 scIp 9220100594 1 INSULATOR PIN — N

COVERED TIE WIRE, #4 AWG SOLID SOFTRQRA! UM
6 9220100589 1 ‘Q:-‘-W“

WITH .045" THERMOPLASTIC RUBBER, sTog}E[. NGTH
7* SC1 9220100898 AS REQ. | HENDRIX AERIAL CABLE, 1/0 L\ N\
8* SC1M 9220100596 AS REQ. | MESSENGER, 1/0 {{ N
9 - 9220100587 2 PRESHAPED MESSENGER GRIP AN\ //
10 - - AS REQ. | PRESHAPED GUY GRIP N
11 - - AS REQ. | GUY STRAND (SIZE AND TYPE AS REQUIRED)
12 - - AS REQ. | GUY HOOK
13 - - 1 EYE BOLT, 3/4" X REQUIKED | ENGTH
14 - - 1 EYE NUT, 3/4" STANDARDN / />
15 - 9220100585 2 THIMBLE CLEVIS N
16 - - AS REQ. | GROUND WIRE, SZEF-DRAWRNCOPPER, SOLID, #6 AWG MIN.
17 - - AS REQ. | CONNECTORS (SJZE AND TYRE AS REQUIRED)

*SEE DWG. 03.19-00 FOR 795 CONSTRUCTION

NOTES:

PECTED MESSENGER TENSION. HEAVY DUTY

1. STANDARD DUTY CONSTRUCTION - 8000 LB ’
MESSENGER TENSION.

CONSTRUCTION - 8000 LB TO 12,000 LB I
2. FOR STANDARD DUTY CONSTRUCTIO YE BOLT AND 5/8" EYE NUT CAN BE USED.

3. SEE DWG. 03.19-16A FOR DESIGN ICATIONS.

Ny

3

2 TANGENT CONSTRUCTION, kguke

1 nergy.

0 [ sz | oomm | comm | eams MESSENGER DEAD-END FOR LONG SPANS (FMO) DWG.
REVISED | BY | CK'D JAPPR. FLA 03.19-16B




18"

NEED 72"
MINIMUM SPACING

NOTES:

5

30" MINIMUM IF POLE IS
NOT ACCESSIBLE BY BUCKET
15" MINIMUM IF
INSTALLED FROM BUCKET

18-1/2" IF POLE IS
NOT ACCESSIBLE BY BUCKET
33-1/2" IF INSTALLED
FROM BUCKET

t

12" FOR 50 KVA & BELOW
(24" FOR 75 KVA & ABOVE)

1. SEE DWG. 03.19-18B FOR BILL OF MATERIALS AND NOTES.

2. PLACE LINE-PVC DIRECTLY OVER TAP.

8/31/11

BURLISON | BURLTSON |  ELKIN!

@

12/1/10

GUINN GUMNN ELKINS

BY ] CK'D JAPPR.

TRANSFORMER TAP POLE CONSTRUCTION (FMO)

82 Progress Energy

FLA

DWG.
03.19-18A




4

BILL OF MATERIALS {\
cu Qry
COMPATIBLE QrY CATALOG
MACRO UNIT | ITEM UNIT iy NUMBER PER DESCRIPTION
NO. cu
1 9220100581 1 MESSENGER BRACKET A
STIRRUP, SUPPLIED WITH 1/2" BOLT, FLA ER
2 9220100590 ! SELF-LOCKING NUT (\W
3 sc301 L 9220100580 1 ANTI-SWAY BAR (NOT SHOWN) NN\
4 9220100591 1 3 PHASE SPACER )
5 14114 1 LAG, FETTER DRIVE, 1/2" X 4" (NOT SHOWYN)
6 152106 2 BOLT, MACHINE, 5/8" X 10"/~ ~~\_"\,
7 . 13346 2 WASHER, 3" [/ NN\ ~
8* SC1 1 9220100898 | AS REQ. | HENDRIX AERIAL CABLE, 1/0\ \ - ] )
) 9* SC1M 1 9220100596 | AS REQ. | MESSENGER, 1/0 N~/
10 ~ j R 1 TRANSFORMER, SINGLE PHASE, TYPE SP
(KVA AND VOLTAGERATING AS REQUIRED)-
11 221112 1 CUTOUT, 15 KV 19047 J0KA ASYMMETRICAL
12 311263 1 BRACKET, SINGZES0UNT A
13 cp 1 152106 2 BOLT, MACHINE§/8" & 10" /
14 013264 2 WASHER, SPRINS COiL, S/8"
15 013308 2 WASHER, 271/4" SONARE
16 - - - AS REQ. | GROUND WIRE, SONT]DRAWN COPPER, SOLID, #6 AWG MIN.
17 SCLD 1 9220100586 2FT. | HENDRIX LWESBYC WITH METALLIC TIE
KHLC40NGF 1 9220184790 1 CLAMPYNHOT UNE, ALUM, SMALL, 4/0
18
KHLC7933F 1 9220184794 1 CCAMP,HDT LMYE, ALUM, LARGE, 336-795

* SEE DWG. 03.19-00 FOR 795 CONSTRUCTION

A

NOTES:

1. TYPES, QUANTITIES AND VOLTA:
VOLTAGE CLASSIFICATIONS

(NESC) AND THE USER'S ST NSTRUCTION PRACTICES.

2. REFER TO DWGS. 03.19-04A_ AND
3. SEE DWG. 03.19-18A FO PECIFICATIONS.

OF MATERIALS AS WELL AS CLEARANCES FOR VARIOUS
CCORDANCE WITH THE NATIONAL ELECTRIC SAFETY CODE

9-02A FOR TYPICAL TANGENT CONSTRUCTION DETAILS.

3 )
2 ﬂl’rog Ene

1 [ amm Jeuruson Jauruson | euans TRANSFORMER TAP POLE CONSTRUCTION (FMQ) L’ ress gy
0 f12/vio | cumnn | cume || muans DWG,
REVISED | BY | CK'D [APPR. F L A 03.19-18B




120" + 78"
GUY INSULATOR

12/1/10

GUINN

GUINN

ELKINS

BY

CK'D

APPR.

BARE TO COVERED WIRE CONVERSION (FMO)

40" 17 120" GUY
< :9 INSULATOR
N
N
NN
ha
Oy
NN
68" A
@7
> <l o
o § NV
> _J >
Z‘ T
N N4 KKK | R 5\\/,
D
T VIEW SIDE VIEW
DWG. 03.19-20B FOR BILL OF MATERIALS.
3 D
2 TANGENT DOUBLE DEAD-END CONSTRUCTION P‘E ke
1 nergy@
0

DWG.
FLA|03.1920a




BILL OF MATERIALS

ITEM NO. COMPATIBLE UNIT | CATALOG NUMBER | QUANTITY DESCRIPTION N /
1 070164 1 40" DOUBLE DEADEND STEEL CROSSARM NN/
2 9220100897 3 PRESHAPED CONDUCTOR GRIP, COATED  —_ N\,

3 9220100587 1 PRESHAPED MESSENGER GRIP [

4 80575 3 INSULATOR, POLYMER DEAD-END 15KV N\ '\
SC331

5 9220100585 4 THIMBLE CLEVIS /o~ N\ N

6 10436 2 MACHINE BOLT, 5/8" X 12" {1 N )

7 11707 2 BOLT, OVAL EYE, 5/8" X 8" \N\ /]

8 11708 2 BOLT, OVAL EYE, 5/8" X 10"

9 13343 6 WASHER, SQUARE, CURVED

10 SC1 9220100898 AS REQ. | HENDRIX AERIAL CABLE, 1/

11 SCiM 9220100596 AS REQ. | MESSENGER, 1/0 YN

12 SCMB 9220100581 1 MESSENGER BRACKETL ./ / />

13 9220100578 1 INSULATOR PIN TYPE_ "\ N //

14 scIp 9220100594 1 PIN, INSULATOR, FOLYMER, Y5KY'

15 9220100589 1 WIRE, COVERED [ TfE, #4 $OLID AL.

16 - 12210 1 EYENUT, 5/8" \\. J]

17 - - 2 SQUARE WAGHER, 3<1/3" ¥/2-1/4" X 3/16", MIN.

18 - - AS REQ. | GROUND WIRENSORL DRAWN COPPER, SOLID, #6 AWG

19 - - AS REQ. | CONNEZTORS (SIZE AND TYPE AS REQUIRED)

NOTES:

O,
2. SEE DWG. 03.19-20A FORDESIG

>

AXIMUM EXPECTED MESSENGER TENSION. HEAVY DUTY

1. STANDARD DUTY CONSTRUCTI
CONSTRUCTION - 8000 LB T MAXIMUM MESSENGER TENSION.

CIFICATIONS.

(=3 Lo | ¥) (%)

12/1/10

GUINN GUINN ELKINS

REVISED | BY

CK'D ] APPR.

TYPICAL DEAD-END CONSTRUCTION,
25KV-46KV (FMO)

o

Duke
Energy-

FLA

DWG.
03.19-20B




NOTES:

1. SEE DW(@ BILL OF MATERIALS.

S*

4

3
Duke

2 _

- TYPICAL SINGLE-PHASE kEnergye

0 |1 | comw | comn | fvass TANGENT CONSTRUCTION (FMO) DWG,

REVISED | BY [ cKkD |APPR. FL A 03.19-24A




BILL OF MATERIALS
ITEM NO. COMPATIBLE UNIT | CATALOG NUMBER ] QUANTITY DESCRIPTION AN S/
1 9220100581 1 MESSENGER BRACKET \\\:’//
STIRRUP, SUPPLIED WITH 1/2" BOLT FLAT zusum
9220100550 ! SELF-LOCKING NUT &
3 scio1 9220100592 1 3 PHASE SPACER NN
4 9220100580 1 ANTI-SWAY BAR, SUPPLIED WITH PLASTIC.BOWT \./
5 10432 2 MACHINE BOLT, 5/8" X REQUIRED LENGTH \ '}
6 13346 2 SQUARE WASHER, 2-1/4" X 2-1/4" X3/%&" MIA./
7 14114 1 LAG SCREW, 1/2" X 4"
8 92200100593 1 TIE, RING, EPDM RUBBER
9 SC1 9220100898 AS REQ. | HENDRIX AERIAL CABLE, 1/0)
10 SC1M 9220100596 AS REQ. | MESSENGER, 1/0 J N
11 - - 1 CONNECTOR (SIZE ANB TYRE 45 REQUIRED)
12 - - AS REQ. | GROUND WIRE, SOFT DRAWNCOPPER, SOLID, #6 AWG MIN.
NOTES:

UP TO AND INCLUDING 6° FOR HENDRIX SPACER CABLE.

1. TANGENTS ARE DEFINED AS L%
LOAD @REATED MINOR ANGLE SHOULD BE GUYED FOR PROPER CONSTRUCTION.

2. ANY HORIZONTAL

3. THE TS-1 STIRRUP SHOULD

5. DO NOT INSTALL THE

INSTALLED

BOLTED THROUGH THE HOLE CLOSEST TO THE END OF THE TANGENT
WAY BRACKET IS RECOMMENDED AT TRANSFORMER TAPS TO MINIMIZE THE
CAUSED BY MOVEMENT OF THE CIRCUIT.

-1 STIRRUP OR MAKE GROUND CONNECTIONS UNTIL THE CONDUCTORS ARE

4A FOR DESIGN SPECIFICATIONS.

12/1/10

GUINN GUINN ELKINS.

BY ] CK'D JAPPR.

TYPICAL SINGLE-PHASE F,E,‘,'é‘fgye

TANGENT CONSTRUCTION (FMO)

DWG.
FLA| 0319248




S
N
§?

fen— CO
a

FRONT VIEW

SEE DWG. 03.19-26B FOR BILL OF MATERIALS.
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GUINN

REVISED

BY

CK'D

APPR.

SINGLE-PHASE, 7 DEGREE - 60 DEGREE
ANGLE CONSTRUCTION (FMO)

PoEneray.

FLA|03.19:26a




BILL OF MATERIALS

ITEM NO. COMPATIBLE UNIT | CATALOG NUMBER ]| QUANTITY DESCRIPTION NN //
1 9220100581 1 MESSENGER BRACKET SN\ /
2 9220100578 1 INSULATOR, PIN TYPE ~
3 9220100594 1 INSULATOR PIN
. 9220100589 L HENDRIX COVERED TIE WIRE, #4 AWG SOLIDNGOR, DRAWN

ALUMINUM WITH .045" THERMOPLASZIC RUBBERNAO 8 FT. LENGTH

wv

SC111 EYEBOLT, 5/8" X REQUIRED LENGTH{FQR ST, RD DUTY
11708 1 CONSTRUCTION; 3/4" X REQUIRED L FOR HEAVY DUTY

CONSTRUCTION
6 10432 2 MACHINE BOLT, 5/8" X REQUIRED LENGTH
7 13343 3 SQUARE WASHER, 2-1/4" Y3-1/4" X 3/16" MIN.
8 9220100584 1 ANGLE CLAMP S
9 Sci 9220100898 AS REQ. | HENDRIX AERIAL CABIE, $5Kv/1/0°
11 SCIM 9220100596 AS REQ. | MESSENGER, 1/0 ~N N/
12 - - AS REQ. | PRESHAPED GUY gRIe./ /
13 - - ASREQ. | GUYysTRAND [ | N
14 - - AS REQ. | GUY HOOK AN\ /]
15 - - AS REQ. | GROUND WIRENSORL DRAWN COPPER, SOLID, #6 AWG MIN.
16 - - AS REQ. | CONNECTOR (SIZEAND TYPE AS REQUIRED)
NOTES:
1. STRUCTURE DESIGN FOR AN OUGH 60°. FOR LINE ANGLES GREATER THAN 60°, SEE

DWG. 03.19-28A.

. STANDARD DUTY CONSTR N=8000 LB MAXIMUM EXPECTED MESSENGER TENSION. HEAVY DUTY

CONSTRUCTION - 80090 LB Y 000 LB MAXIMUM MESSENGER TENSION. FOR HEAVY DUTY CONSTRUCTION,
THE MESSENGER S| B\DSAD-ENDED ON THE POLE ABOVE THE TANGENT BRACKET USING A 3/4"
EYEBOLT AND HDTC U1EVIS.

E USED IN LIGHT LOADING APPLICATIONS WHERE A BRACKET WITH LOWER
GTH WOULD BE MORE COMPATIBLE WITH THE STRENGTH OF LOWER STRENGTH

4. SEE DW/ 19-26A FOR DESIGN SPECIFICATIONS.
3
2 SINGLE-PHASE, 7 DEGREE - 60 DEGREE PIED#gt%y@
1
0 ] 12710 GUINN GUINN ELKINS ANGLE CONSTRUC-I—ION (FMO) DWG.
REVISED | BY [ cK'D |APPR. F LA 03.19-26B




PLAN VIEW

\Z 1

"l

SIDE VIEW

DWG. 03.19-12B FOR BILL OF MATERIALS.

3
2
1
0

12/1/10 GUINN

GUINN

ELKINS

REVISED | BY

CK'D

APPR.

SINGLE-PHASE, 61 DEGREE - 90 DEGREE
ANGLE CONSTRUCTION (FMO)

P Duke
& Energy-

FLA

DWG.
03.19-28A




CONSTRUCTION - 8000 LB TO

. THE BM-5L BRACKET MA
ULTIMATE VERTICAL {TRE
POLES.

. SEE DWG. 03.19

BILL OF MATERIALS /N N
ITEM NO. COMPATIBLE UNIT | CATALOG NUMBER [ QUANTITY DESCRIPTION ANN //
1 SCIM 9220100596 AS REQ. | MESSENGER (SIZE AND TYPE AS REQUIRED) N N\ .\, /
2 Sc1 9220100898 AS REQ. | HENDRIX AREA CABLE — NN\ Y
3 9220100587 2 PRESHAPED MESSENGER GRIP
4 11708 4 EYE BOLT, 5/8" X REQUIRED LENGTH FOR ST. RD CONSTRUCTION;
cc121 3/4" X REQUIRED LENGTH FOR HEAVYBIAY DONSTBUCTION
5 922010585 2 THIMBLE CLEVIS
6 13343 4 SQUARE WASHER, 2-1/4" X 2-1/4" X §/¥¢" MIp./
7 80575 2 INSULATOR, POLYMER, 15KV
8 9220100897 2 COND., 1/0 GRIP
9 - - AS REQ. | PRESHAPED GUY GRIP />
10 - - AS REQ. | GUY STRAND (SIZE ANDAYFE A§ REQUIRED)
11 - - AS REQ. | GUY HOOK (/D
12 - - AS REQ. | GROUND WIRE, SOFT DRAWNSCOPPER, SOLID, #6 AWG MIN.
13 - - AS REQ. | CONNECTOR (SIZFAND/TYPEMS KEQUIRED)
NOTES:
1. STANDARD DUTY CONSTRU

QN BQUY, LB MAXIMUM EXPECTED MESSENGER TENSION. HEAVY DUTY
120065 B"MAXIMUM MESSENGER TENSION.

LIGHT LOADING APPLICATIONS WHERE A BRACKET WITH LOWER
ULD BE MORE COMPATIBLE WITH THE STRENGTH OF LOWER STRENGTH

IGN SPECIFICATIONS.

12/1/10

GUINN

GUINN ELKINS

BY

CK'D ] APPR.

SINGLE-PHASE,
61 DEGREE - 90 DEGREE CONSTRUCTION (FMO)

@ Encray-

DWG.
FLA|o0s.10-288




I

19" MIN.
TO CLOSEST
PHASE WIRE

NO
E G. 03.19-30B FOR BILL OF MATERIALS AND NOTES.
3
i 8/31/11 BURLISON [l BURLISON ELKINS SINGLE-PHASE, mhogmss mrgy
0 1120 | cumw | oumw | evans DEAD-END WITH UNDERGROUND RISER (FMO) DWG.
ReVISED | BY [ ck'D |APPR. F L A 03.19-30A




4

D,
BILL OF MATERIALS AN\ D
cu COMPATIBLE QTY CATALOG arv v
MACRO UNIT | ITEM UNIT REQD NUMBER PER DESCRI

NO. cu e

1 SC1 1 9220100898 | AS REQ.| HENDRIX AERIAL CABLE (SIZE AND VOLTAGERATING AS REQUIRED)
2 SCIM 1 9220100596 1 MESSENGER (SIZE AND TYPE AS REQUIRED\. /

3 9220100897 1 PRESHAPED CONDUCTOR GRIP, EGATED\ }

4 9220100587 1 MESSENGER GRIP \\. //

5 sc131 " 80575 1 INSULATOR, POLYMER DEAD-END R(PE; 15KV

6 9220100585 2 THIMBLE CLEVIS

7 11078 2 BOLT, OVAL EYE /S

8 13343 2 SQUARE WASHER, 2/1/4" X2-1/4" X 3/16" MIN.

9 221112 1 cuTOUT, 15 KV 108AK18KA AGYIMETRICAL

10 311263 1 BRACKET, SINGLE MOUNY, / /

11 220208 1 ARRESTER, POTYMIR (MSY TERMINAL POLE TYPE)

12 152107 2 BOLT, MACHINE, 5/8" £\2™

CALT 1
) 13 13264 2 WASHER, SPRING COI1J, F/8"

14 13308 2 WASHER, SQUARE, Z21/4"

15 153532 1 CONNECTOR, STEM COMP 200 AMP (NOT SHOWN)

16 153534 1 COYNECTOR, STEM ARRESTER (NOT SHOWN)

17 SCLD 1 - 2 FT. | HENDRDOWNE-DUC WITH METALLIC TIE (NOT SHOWN)

18 - - - AS REQ. Y HOOK, >

19 - - - AS REQ.{ GUY STRAND (SIZED AND TYPE AS REQUIRED)

20 - - - AS REQ. | \eRegHArED GRIP

21 - - - ASREQ.| CQNRUIT

22 - - - N NCLAYP, HOT LINE

23 - - - AT CONNECTOR, STEM FOR UNDERGROUND ARRESTER

24 - - - A RSREQ. | GROUND WIRE, SOFT DRAWN COPPER, SOLID, #6 AWG MIN.
25 KHLCA0NG6F 1 9220184780/ | "N, CLAMP, HOT LINE, ALUM, SMALL, 4/0

KHLC7933F 1 9220184794 /1 / 1. V] CLAMP, HOT LINE, ALUM, LARGE, 336-795
\<//
NOTES:

1. STANDARD DUTY CONSTRU

2. TYPES, QUANTITIES AND
CLASSIFICATIONS AR

TOR

< 3Q05, LB MAXIMUM EXPECTED MESSENGER TENSION. HEAVY DUTY

3
Duke
2 SINGLE-PHASE, P
1 | e1/11 [suruson §suriison | EUANS ‘Ene"gye
0 § 2o GUINN GUINN ELKINS DEAD‘END WITH UNDERGROUND RISER (FMO) DWG.
REVISED | BY | ck'D [APPR. FL A 03.19-30B
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NOTES:
1. SEE DB FOR BILL OF MATERIALS,

N4

3
Duke
2 . SINGLE-PHASE, P
- & Energy-
0 ] 1211710 GUINN GUINN ELKINS LATERAL TAP USING TANGENT BRACKETS (FMO) DWG.
REVISED | BY | CK'D JAPPR. FL A 03.19-32A




BILL OF MATERIALS /N N
ITEM NO. COMPATIBLE UNIT | CATALOG NUMBER | QUANTITY DESCRIPTION AN N/

1 SCMB 9220100581 1 MESSENGER BRACKET SN\ /
2 9220100578 1 INSULATOR, PIN TYPE — N Y
3 scp 9220100594 1 INSULATOR PIN $~—nu/

HENDRIX COVERED TIE WIRE, #4 AWG SOLIDNGOI, DRAWN
4 9220100589 ! ALUMINUM WITH 045" THERMOPLASFPIC.RIBBERNGAO 8 FT. LENGTH
5 SC1 9220100898 AS REQ. | HENDRIX AERIAL CABLE, 1/0 (( N\
6 SC1M 9220100596 AS REQ. | MESSENGER, 1/0 A\ //
7 9220100897 1 PRESHAPED CONDUCTOR GRIP, COATEBIYPE”
8 9220100587 1 PRESHAPED MESSENGER GRIP
9 sc131 80575 1 INSULATOR, POLYMER DEADYEND TYPE, 15KV
10 11708 2 BOLT, OVAL EYE, 5/8" X A0/
11 9220100585 2 THIMBLE CLEVIS (/) D
12 13343 2 WASHER, SQUARE, CURVER N/ /
13 - - 2 GUY HOOK /S~
14 - - 4 MACHINE BOLT, p/" X REGNIRED LENGTH
15 ~ - AS REQ. | GUY STRAND (SIXEWAND TYPE AS REQUIRED)
16 - - AS REQ. | PRESHAPEDGOXGRE
17 - - AS REQ. | GROUND WIRNGR( DRAWN COPPER, SOLID, #6 AWG MIN,

NOTES:

1. STANDARD DUTY CONSTRUCT] 3Q0Y, LB MAXIMUM EXPECTED MESSENGER TENSION. HEAVY DUTY
CONSTRUCTION - 8000 LB TO 1 O\LB"MAXIMUM MESSENGER TENSION. FOR HEAVY DUTY CONSTRUCTION,
THE MESSENGER SHOULD C EMDED ON THE POLE ABOVE THE TANGENT BRACKET USING A 3/4"

2. TYPES, QUANTITIES DTAGE RATINGS OF MATERIALS, AS WELL AS CLEARANCES FOR VARIOUS VOLTAGE
CLASSIFICATIONS A N ACCORDANCE WITH THE NATIONAL ELECTRIC SAFETY CODE (NESC) AND THE
USER'S STANDA ON PRACTICES.

3. SEE DWG. 03.19-3 DESIGN SPECIFICATIONS.

SINGLE-PHASE, PEnergy

(=2 10 182 L%

12/1/10

REVISED

GUINN GUINN ELKINS LATERAL TAP USING TANGENT BRACKETS (FMO) DWG.
BY | ck'D fappr. F LA 03.19-32B




S
S
(<

Ifi-'- MAX ] |
4 B -

INSTALL ONE HALF

OF A PLASTIC SIDE

TIE AHEAD OF THE

BARE CONDUCTOR WITH
THE HOOK UP IF LINE

IS SUBJECT TO FALLING
PALM FRONDS.

ALTERNATE PHASE
CONNECTIONS

P= KHLCAONGF
OR
KHLC7933F

18"

&2

#6 XLP CABLE

WILDLIFE GUARD
SEE DWG. 06.00-23

X

" 12" OR 24" - DISTANCE
= DEPENDS ON
TRANSFORMERS

Y RS B

NOTES:

#6 SD BC U

1. WHEN USING CLAMP TYPE INSULATOR
CONDUCTOR MUST BE SKINNED.

2. DO NOT SKIN TREE WIRE WHEN
INSTALLING PLASTIC TIE.

FRONT VIEW

8/31/11 | BURLISON | BURLISON | ELKINS

TREE WIRE INSTALLATION DETAILS (FMO)
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SECTION 12

COASTAL AND CONTAMINATED AREA INSTALLATIONS

A COASTAL AREA GENERALLY IS ANY AREA IN CLOSE PROXIMITY TO THE OCEAN OR LARGE SALT WATER BODIES
WHERE ADVERSE ATMOSPHERIC/WEATHER CONDITIONS (E.G., SALT SPRAY OR FOG) OVER TIME CAUSE

EXCESSIVE MINERAL OR PARTICULATE COATING AND/OR CORRQSION TO DISTRIBUTION EQUIPMENT TO THE

POINT OF CREATING EXCESSIVE FAILURES, OUTAGES AND/OR BREAKER OPERATIONS. THIS INCLUDES AREAS
WHERE THERE MIGHT BE CHEMICALLY ACTIVE SOILS, OR NEAR MANUFACTURING FACILITIES RELEASING
PARTICULATE THAT MIGHT CORRODE HARDWARE OR PROMOTE TRACKING.

THE FOLLOWING SPECIFIES SPECIAL ANTI-CORROSIVE AND INSULATION MATERIALS AS WELL AS CONSTRUCTION
METHODS DESIGNED TO COUNTER THESE EFFECTS. ALL OTHER CONSTRUCTION PRACTICES AND MATERIALS NOT
SPECIFIED IN THIS SECTION SHALL BE NORMAL.

COASTAL AND CONTAMINATED AREA

AREAS SUBJECT TO SEVERE SALT FOG, SEVERE CORROSION, EROSION FROM WIND-BLOWN SANDY SOILS AND
HIGH-VELOCITY WINDS. IN GENERAL, THIS AREA IS DEFINED AS ANYTHING WITHIN 1000’ OF ANY SALTWATER

OR SALTWATER MARSH.

IN ADDITION, THE AREA SURROUNDING MANUFACTURING FACILITIES KNOWN TO RELEASE AIRBORNE
PARTICULATE AND IN THE AREA OF CHEMICALLY ACTIVE SOIL. THIS SHOULD BE DONE AT THE DISCRETION OF

LOCAL ENGINEERING.

COASTAL AND CONTAMINATED "OVER INSULATED" AREA

AREA WHERE SALT FOG OR EXCESSIVE MINERAL OR PARTICULATE COLLECTING ON INSULATION HAS BEEN THE
CAUSE OF POLE FIRES. THESE AREAS ARE LISTED BELOW:

1. ST. PETERSBERG OPERATIONS CENTER GEOGRAPHIC SERVICE BOUNDARY.

2. WALSINGHAM OPERATIONS CENTER GEOGRAPHIC SERVICE BOUNDARY SOUTH OF ULMERTON ROAD.
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COASTAL AND CONTAMINATED AREA CONSTRUCTION

COASTAL AND CONTAMINATED AREA - HARDWARE

INSULATORS:

35 KV HORIZONTAL LINE POST, CN 080217
DEADEND/ SUSPENSION, 25KV POLYMER, CN 080577
35KV CLAMP TOP CN 080238

CUTOUTS:
25KV CUTOUT, CN 221139

SWITCHES:

25KV SOLID BLADE DISCONNECT, CN 760547

TRANSFORMERS:

STAINLESS STEEL 304L TRANSFORMERS. SEE DWG. 12.06-01 FOR OVERHEAD AND 12.06-03 FOR PAD-MOUNT
304L STAINLESS STEEL TRANSFORMERS.

GUY BONDING:

INSTALL FIBERGLASS INSULATOR ON DOWN GUYS. DO NOT BOND GUY TO NEUTRAL. SEE DWG. 12.05-19.

COASTAL AND CONTAMINATED "OVER INSULATED" AREA HARDWARE

INSULATORS:

35 KV HORIZONTAL LINE POST, CN 080217
DEADEND/ SUSPENSION, 25KV POLYMER, CN 080577
35KV CLAMP TOP CN 080238

CUTOUTS:

25KV CUTOUT,. CN 221139

SWITCHES:

25KV SOLID BLADE DISCONNECT, CN 260547

6/13/11
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PEC HARDWARE SHOWN
FOR NEUTRAL ATTACHMENT

SYSTEM NEUTRAL

= NOTES:

1. WHERE SOIL IS CHEMICALLY ACTIVE, THE SOIL, ANCHOR AND POLE GROUND CAN ACT AS AN ELECTRIC CELL
CAUSING CORROSION AND DETERIORATION OF THE ANCHOR. IN THESE LOCATIONS, THE GUY MUST NOT BE
BONDED TO THE SYSTEM NEUTRAL, WHICH IS BONDED TO THE POLE GROUND. A FIBERGLASS INSULATOR
SHALL BE INSTALLED IN ALL GUYS THAT ARE NOT BONDED TO THE POLE GROUND. THE FIBERGLASS INSULATOR
SHALL BE LONG ENOUGH TO EXTEND 24" PAST THE LOWEST OPEN WIRE, ENERGIZED CONDUCTOR OR

#6 SD BC ————/

ST

-

BOND ALL GUYS TOGETHER BUT DO
NOT CONNECT TO SYSTEM NEUTRAL

TO NEXT GUY
WIRE

#4 SD AL

EQUIPMENT.
3
Duke
2 i P
2 N . N - GUY GROUNDING @ Energy.
0 J w0 | oanna { cunn | euans COASTAL AND CONTAMINATED AREAS DWG.
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CONDUCTOR SPLICES AND CONNECTIONS

ALL CONDUCTOR CONNECTIONS MUST BE PROPERLY PREPARED BEFORE MAKING A CONNECTION REGARDLESS
OF HOW NEW THE CONDUCTOR MAY BE. IT IS ESPECIALLY IMPORTANT IN CONTAMINATED AND COASTAL AREAS

TO WIRE BRUSH AND APPLY INHIBITOR TO ALL CONNECTIONS.

FOR COPPER TO ALUMINUM CONNECTION, ALWAYS POSITION THE ALUMINUM CONDUCTOR ABOVE THE COPPER.

PIN CONNECTORS WILL BE USED TO CONNECT ALUMINUM CONDUCTOR TO TRANSFORMER TERMINALS AND TO

COPPER CONDUCTOR (SEE DWG. 12.03-03).

FOR ALUMINUM TO ALUMINUM CONNECTIONS, USE ALUMINUM SQUEEZONS WITH A LIBERAL AMOUNT OF

INHIBITOR APPLIED.

CONDUCTOR SPLICES AND CONNECTIONS
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SEE DETAIL "A" SEE DETAIL "A"

—
o
N \_/<J
FRONT VIEW SIDE VIEW

ALUMINUM SERVICE CONDUCTOR

PIN CONNECTOR
COPPER SQUEEZON

COPPER SECONDARY

DETAIL "A"

NOTES:
1. USE PIN CONNECTOR TO CONNECT ALUMINUM TRIPLEX DIRECTLY TO COPPER SECONDARY.

2. BEFORE MAKING CONNECTIONS, CLEAN ALL CONDUCTORS THOROUGHLY BY WIRE BRUSHING.

3. ALWAYS POSITION ALUMINUM CONDUCTOR ABOVE COPPER CONDUCTOR TO PREVENT COPPER SALT
ACCUMULATION ON THE ALUMINUM CONNECTION.

4. TOOL AND DIE DATA FOR PIN CONNECTOR IS SHOWN ON DWG. 06.03-04.
5. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.
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COLA BRACKET CUTOUT AND ARRESTER BRACKET
BILL OF MATERIALS
cuU QrY
COMPATIBLE Qry CATALOG
MACRO UNIT | ITEM ONIT REQD NUMBER PER DESCRIPTION
NO. cu
1 FUSE27CO100F 1 221139 1| FUSE, 27KV, CUTOUT, 100 AMP
9220094529 1| BRACKET, CUTOUT, COLA
152106 2 | BOLT, 5/8" X 10"
2 BKTCOLA18STLF 1 013308 2 | WASHER, 2-1/4" SQUARE, FLAT
013264 2 | WASHER SPRING, COIL
- 10514917 1 | STRAP MTG
3 AREQOH10F 1 220202 1 | ARRESTER, LIGHTNING, 10KV HD MOV
070106 1 | BRACKET, CUTOUT AND ARRESTER
152107 2 | BOLT, 5/8" X 12"
4 BKTCOLADBLSTLF ! 013308 2 | WASHER, 2-1/4" SQUARE FLAT
013264 2 | WASHER SPRING, COIL
3
2 Duke
CUTOUT AND ARRESTER ASSEMBLY - & Ene
1 rgy@
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#6 SD BC —~]

0° - 5° ANGLE

12KV

BILL OF MATERIALS

(] QrY
COMPATIBLE Q1Y CATALOG
MACRO UNIT | ITEM ONIT REQD NUMBER PER DESCRIPTION
NO. cu
1 THPTT35F 1 080217 1 | INSULATOR, LINE POST, TIE TOP, 35KV
072366 1 | STUD, 5/8" X 10", 3/4" HEAD
. 2 | ISSTUDBOLTSB10F ! 013264 1 | WASHER, SPRING COIL, 5/8"
3 1SGAINGRIDS5F 1 074317 1| INSULATOR SUPPORT GAINGRID 5-1/2 INCH

NOTES:

1. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.
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78" GUY
INSULATOR

5/16™ H.S. GUY

; E_______

#6 SD BC
DO NOT BOND GUY
TO SYSTEM NEUTRAL!
<
6° - 15° ANGLE
12KV
cu QY
COMPATIBLE QTY CATALOG
MACRO UNIT | ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. Ccu
1 IHPCLT15F 1 080238 1 INSULATOR, LINE POST, TIE TOP, 35KV
072366 1 STUD, 5/8" X 10", 3/4" HEAD
2 ISSTUDBOLTS810F ! 013264 1 WASHER, SPRING COIL, 5/8"
P 3 ISGAINGRID55F 1 074317 1 INSULATOR SUPPORT GAINGRID 5-1/2 INCH
NOTES:

1. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.

2 £~ DUKE

2 SINGLE-PHASE PRIMARY - SMALL ANGLES - g»{; ENERGY.
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78" GUY INSULATOR

BOND GUYS
TOGETHER BUT
NOT TO SYSTEM

SINGLE-PHASE ANGLE

PLAN VIEW

\\ LINE ANGLE

SEE NOTE 2

NEUTRAL
] &=
#4 SD AL
CN 200306
FRONT VIEW
BILL OF MATERIALS
cu QTY
COMPATIBLE QTY CATALOG
Al [»]
MACRO UNIT ITEM UNIT REQ'D NUMBER PER ESCRIPTION
NO. cU
1 IDES25PF 1 080577 1 INSULATOR, 25KV POLYMER DEADEND
013346 1 WASHER, CURVED, 3" X 3" X 13/16"
- 2 ISEYEBOLTS810F b 011708 1 BOLT, OVAL EYE, 5/8" X 10"
3 SCLMP_F 1 - 1 CLAMP (VARIES WITH WIRE SIZE)
4 AR_F 1 - 1 ARMOR ROD (VARIES WITH WIRE SIZE)

NOTES:

1. ALL GUYS MUST BE BONDED TO EACH OTHER. DO NOT BOND TO THE POLE GROUND.

2. ARMOR RODS REQUIRED FOR ANGLE ASSEMBLIES.

Of=IN]jw
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#4 SD AL

PHASE ANGLE

PLAN VIEW

\\ LINE ANGLE
\ (MAX. 60°)

SEE NOTE 2

CN 200306 SEE NOTE 2
42"
SEE NOTE 3 )
1 Rt
\_< X
O
72"
- L
#6 SD BC —]
SEE NOTE 2
FRONT VIEW
20 - 60 DEGREES
BILL OF MATERIALS
cu QTY
COMPATIBLE QTY CATALOG
MACRO UNIT ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. cu
1 IDES25PF 3 080577 1 INSULATOR, 25KV POLYMER DEADEND
013346 1 WASHER, CURVED, 3" X 3" X 13/16"
ISEYEBOLT5810
- 2 SEVEBOLTSS10F 3 011708 1 BOLT, OVAL EYE, 5/8" X 10"
3 SCLAMP_F 3 - 1 CLAMP (VARIES WITH WIRE SIZE)
4 AR_F 3 - 1 ARMOR ROD (VARIES WITH WIRE SIZE)
NOTES:

1. USE 2 OR 3 PRIMARY GUYS AS SPECIFIED ON WORK ORDER.

2. ARMOR ROD REQUIRED ON 1/0 AAAC AND 336 AAC. FOR 795 AAC, AN ARMOR ROD OR CUSHION GRIP IS
REQUIRED AND IF GREATER THAN 30° DOUBLE DEADEND.

3. SEE DWG. 02.04-18 FOR THE APPROPRIATE APPLICATION OF GUY INSULATORS.

4. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.
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64"
| tp—+
[4—— #6 SD BC
<D
12KV
BILL OF MATERIALS
cu QrYy
COMPATIBLE Qry CATALOG
MACRO UNIT | ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. Ccu
1 IHPTT35F 3 080217 1 INSULATOR, LINE POST, TIE TOP, 35KV
072366 1 STUD, 5/8" X 10", 3/4" HEAD
2 ISSTUDBOLTS810F 3 013264 1 WASHER, SPRING COIL, 5/8"
P 3 ISGAINGRIDSSF 3 074317 1 INSULATOR SUPPORT GAINGRID 5-1/2 INCH
NOTES:

1. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.
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120" GUY INSULATOR

#4 SD AL
CN 200306

BOND GUYS

30

; S
v /
f 72"

d b
TOGETHER BUT all
NOT TO SYSTEM
NEUTRAL
AL
FRONT VIEW
6-15 DEGREES 12KV
BILL OF MATERIALS
Cu QTY
COMPATIBLE QTY CATALOG
MACRO UNIT ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. CU
1 IHPCLT15F 3 080238 1 INSULATOR, LINE POST, TIE TOP, 35KV
072366 1 STUD, 5/8" X 10", 3/4" HEAD
2 1SSTUDBOLT5810F 3 013264 1 WASHER, SPRING COIL, 5/8"
» 3 ISGAINGRIDSSF 3 074317 1 INSULATOR SUPPORT GAINGRID 5-1/2 INCH
NOTES:

1. ARMOR RODS NOT REQUIRED WHEN USING CUSHION GRIPS (795 AAC ONLY).

2. SEE SECTION 01 FOR ADDITIONAL GROUNDING DETAILS.
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HS

N

120" AND 78" GUY
INSULATOR

78" GUY
INSULATOR

#4 SD AL
CN 200306

BILL OF MATERIALS

cu QTY
COMPATIBLE QY CATALOG
MACRO UNIT | ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. cu
1 1DES25PF 1 080577 1 | INSULATOR, POLYMER, 25KV, DEADEND
011708 1 | BOLT, OVAL EYE; 5/8" X 10"
- BOLT L L
2 ISEYEBOLTS810F ! 013346 1| WASHER, 3", SQUARE, 13/16" HOLE
4 DECLAMP_F 1 - 1_| CLAMP, DEADEND (VARIES WITH WIRE SIZE)
NOTES:

1. USE THIS DRAWING FOR 12KV, 23KV, OR 35KV CONSTRUCTION.
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OVERHEAD 12 KV SYSTEMS

TYPE TRANSFORMER

SIZE (KVA)

CN

COMP. UNIT

CONVENTIONAL:
7200/12470Y, 120/240,
304L STAINLESS STEEL
2-BUSHING

25

1301180025

TFO25D312CF

CONVENTIONAL:
7200/12470Y, 120/240,

304L STAINLESS STEEL
2-BUSHING, £2  2.5% TAPS

50

1301180050

TFO50DT312CF

100

1301180100

TFO100DT312CF

CONVENTIONAL:
12470YGRDY/7200, 120/240,
304L STAINLESS STEEL
1-BUSHING, NO TAPS

9220214649

TFO35312CF

NOTES:

1. 304L STAINLESS STEEL TRANSFORMERS ARE TO BE USED ONLY IN DESIGNATED COASTAL AREAS.

P= 2. INSTALL GROUNDED SPRING AT BASE OF ALL PRIMARY BUSHINGS TO CONDUCT ANY LEAKAGE CURRENT TO
GROUND (CN 14004386). SOME NEWER UNITS WILL ALSO HAVE A SPRING AT THE TOP OF THE BUSHING THAT
IS NOT GROUN3ED.

3

2

1 9/9/11  § STMMONS § BURLISON § EUaNS
0 [ 10/14/10 § s;uMONS | GUINN ELKINS
REVISED BY | CK'D JAPPR.

304L STAINLESS STEEL
POLE-TYPE TRANSFORMERS

FOR COASTAL AREAS

KX Progress Energy

F L A DWG.

12.06-01




UNDERGROUND 12 KV SYSTEMS

TYPE TRANSFORMER SIZE (KVA) CN COMP. UNIT
25 9220128345 TU25DL3121CF
SINGLE-PHASE: PAD-MOUNTED 50 9220128346 TU50DL3121CF
12470GRDY/7200 TO 240/120 VOLT WITH 75 0220128347 TU75DL3121CF
304L STAINLESS STEEL CONSTRUCTION 100 9220128348 |  TULOODL3121CF
167 9220128349 TU167DL3121CF
SINGLE-PHASE: PAD-MOUNTED 50 9220128350 TU5S0DL3121DF
12470GRDY/7200 TO 480/240 VOLT WITH
304L STAINLESS STEEL CONSTRUCTION 167 9220128351 TU167DL3121DF
75 9220128303 TU75DL312YBF
150 9220128308 TU150DL312YBF
THREE-PHASE: PAD-MOUNTED 300 9220128310 TU300DL312YBF
12470GRDY/7200 TO 208Y/120 VOLT WITH 500 9220128312 TUS00DL312YBF
304L STAINLESS STEEL CONSTRUCTION 750 9220128314 TU750DL312YBF
1000 9220182167 | TU1000DL312YBF
1500 9220182169 TU1500DL312YBF
75 0220128316 TU75DL312YFF
150 9220128318 TU150DL312YFF
300 9220128320 TU300DL312YFF
THREE-PHASE: PAD-MOUNTED 500 9220128323 TUS00DL312YFF
12470GRDY/7200 TO 480Y/277 VOLT WITH
304L STAINLESS STEEL CONSTRUCTION 750 9220128325 TU750DL312YFF
1000 9220128328 TU1000DL312YFF
1500 9220182171 TU1500DL312YFF
2500 9220182165 TU2500DL312YFF

NOTES:
1. 304L STAINLESS STEEL TRANSFORMERS ARE TO BE USED ONLY IN DESIGNATED COASTAL AREAS.
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CATALOG
NUMBER/CU

RATED
VOLTS

VOLTS (KV)
SET

KVA
RATED

AMPS
+10%

AMPS
+5%

A-65°C

+505**| MOUNTING

BASE MOUNTING
DIMENSIONS *

WEIGHT
(LBS)

MAX
HEIGHT

9220218056
REG100A72SSF

7.62

7.2

76 100 160 179 POLE/PLATFORM

22" X 227

1620 -

9220218057
REG21972S5F

7.62

7.2

167 219 350 392 POLE/PLATFORM

24,5" X 24.5"

2770 85"

9220218055
REG32872SSF

7.62

7.2

250 328 525 588 PLATFORM

32" X 25"

3634 88"

* BASE MOUNTING DIMENSIONS VARY BY VENDOR.

** THE A-65°C £5% RATING IS A CONTINUOUS AMPERE RATING BASED ON THE REGULATION BEING LIMITED TO +5%.
CONSULT WITH DISTRIBUTION STANDARDS FOR MAXIMUM AMPERE RATING WHEN REGULATION IS LIMITED TO

SOME OTHER VALUE.

NOTES:

1. ALL OPTIONS INCLUDE REVERSE POWER FLOW, VOLTAGE REDUCTION, VOLTAGE LIMIT AND METERING.

2. 7.62 REGULATORS MAY BE USED ON 7.62 OR 7.2KV TAP. THEY COME SET FROM THE FACTORY FOUR USE ON
7.2KV TAP. WILDWOOD REPAIR SHOP MUST CONVERT THEM FOR USE ON 7.62 SYSTEM.

3. ALL NEW COASTAL REGULATORS ARE CONSTRUCTED OF 304L STAINLESS STEEL EXTERNALLY AND SHOULD
HAVE 304LSS STENCILED ON THE TANK UNDERNEATH THE CATALOG NUMBER.

4. STAINLESS STEEL REGULATORS ARE TO BE USED ONLY IN DESIGNATED COASTAL OR HIGHLY CORROSIVE
AREAS.

5. ALL COASTAL REGULATORS SHALL HAVE GROUNDING SPRINGS INSTALLED ON BUSHINGS ( CN 14004386).
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PURPOSE OF SPECIFICATIONS:

THE PURPOSE OF THIS MANUAL IS TO PROMOTE ECONOMICAL AND UNIFORM UNDERGROUND CONSTRUCTION

SPECIFICATIONS FOR DISTRIBUTION FACILITIES.

SCOPE:

THE SPECIFICATIONS IN THIS MANUAL ARE THE STANDARDS FOR CONSTRUCTION FOR ALL UNDERGROUND
FACILITIES OF THE COMPANY. THESE SPECIFICATIONS SHALL BE FOLLOWED ON ALL SUCH CONSTRUCTION,

UNLESS OTHERWISE INSTRUCTED BY ENGINEERING.

EXPLANATION OF THE SPECIFICATIONS OR ADDITIONAL INFORMATION MAY BE OBTAINED THROUGH DISTRIBUTION

STANDARDS.
WORK OVERVIEW:

WHEN FIELD CONDITIONS MAKE IT IMPRACTICABLE TO USE STANDARD CONSTRUCTION SPECIFICATIONS OR
WHEN THE DETAILS OF THE JOB ARE NOT FULLY COVERED IN THESE SPECIFICATIONS, THE ENGINEER SHALL

ISSUE A SKETCH WITH INSTRUCTIONS TO THE FOREMAN SHOWING HOW THE JOB IS TO BE BUILT. SUCH
VARIATIONS MUST CONFORM AS NEARLY AS POSSIBLE TO THESE SPECIFICATIONS AND SHALL NOT VIOLATE ANY
SAFE WORK PRACTICES, NATIONAL ELECTRICAL SAFETY CODE AND THE FLORIDA PUBLIC COMMISSION ORDERS.

IF THERE IS SOME DOUBT AS TO HOW A JOB SHOULD BE BUILT, THE DESIGN ENGINEER SHOULD BE CONTACTED.
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GENERAL

UNDERGROUND DISTRIBUTION SHALL BE PROVIDED IN ACCORDANCE WITH THE FOLLOWING SPECIFICATIONS, APPLICABLE COMPANY
POLICIES AND APPLICABLE CODES

CLOSE COORDINATION SHOULD BE MAINTAINED WITH LOCAL AUTHORITIES, DEVELOPERS, CONTRACTORS, LOCATE AUTHORITIES AND
OTHER UTILITIES, BEFORE AND DURING CONSTRUCTION OF AN UNDERGROUND SYSTEM, IN ORDER TO AVOID CONFLICTS WITH OTHER
CONSTRUCTION AND OTHER UNDERGROUND FACILITIES.

ANYONE INVOLVED WITH THE LAYOUT, INSTALLATION, OPERATION, AND MAINTENANCE OF THESE SYSTEMS ARE URGED TO OFFER ANY
SUGGESTIONS FOR CHANGES IN THESE SPECIFICATIONS WHICH MIGHT IMPROVE THE INSTALLATION OR QPERATION OF THE SYSTEMS.

LOCATION OF FACILITIES

SERVICE TO CUSTOMERS IN RESIDENTIAL SUBDIVISIONS IS TYPICALLY PROVIDED FROM THE FRONT PROPERTY LINE. ALL EQUIPMENT
EXCEPT CABLE RUNS AND LIGHTING FACILITIES SHOULD BE LOCATED OFF THE STREET RIGHT OF WAY AS SHOWN IN THE VARIQUS
SPECIFICATION DRAWINGS.

THE LOCATION OF FACILITIES FOR SERVICE TO APARTMENT BUILDINGS, COMMERCIAL PROJECTS, AND INDUSTRIAL PROJECTS SHALL BE
DETERMINED BY THE ENGINEER, CONSIDERING THE ARRANGEMENT OF BUILDINGS, STREETS, ALLEYS, WALKWAYS, PARKING AREAS, ETC.

PAD-MOUNTED TRANSFORMERS SHALL BE LOCATED ACCORDING TO DWG. 27.06-05. ALL TRANSFORMER INSTALLATIONS SHALL HAVE
SUFFICIENT ROOM FOR GOOD VENTILATION, MAINTENANCE, AND OPERATION. ACCESS ROUTES SHALL BE SUITABLE FOR THE EQUIPMENT
USED DURING INSTALLATION, REMOVAL, AND MAINTENANCE.

UNDERGROUND PRIMARY MAY BE INSTALLED CROSS COUNTRY OR ALONG SIDE LOT LINES WHEN THE FOLLOWING CONDITIONS
ARE MET:

® CROSS COUNTRY / SIDE LOT LINE CONSTRUCTION MAY BE USED WHEN THE TOTAL COST OF CONSTRUCTION IS REDUCED.

® CROSS COUNTRY / SIDE LOT LINE CONSTRUCTION SHALL BE LOOP FED.

® PROPERTY LINES MATCH WITHIN 5' FOR SIDE LOT LINE CONSTRUCTION.

® OFFSET SIDE LOT LINE CONSTRUCTION 3' FROM PROPERTY LINE.

® CABLE ROUTE MUST BE RELATIVELY LEVEL, 25° MAXIMUM SLOPE.

® A RIGHT OF WAY EASEMENT SHALL BE RECORDED.

® PREFERRED DESIGN IS TO HAVE BOTH TRANSFORMERS (DIP POLE, SWITCHGEAR, JUNCTION BOX, PULL BOX, ETC.) ON COMMON
PROPERTY LINE.

RIGHT OF WAY

BEFORE CONSTRUCTION BEGINS, THE LAND OWNER SHALL SIGN A RIGHT OF WAY EASEMENT AND ESTABLISH ALL LOT LINES AND
PROPERTY CORNERS. THE EASEMENT SHALL GRANT PROGRESS ENERGY A 10' WIDE PATH FOR THE ACCESS AND INSTALLATION OF
PRIMARY, SECONDARY AND SERVICE CONDUCTORS. STREET RIGHTS OF WAY AND UNDERGROUND ROUTES SHALL BE GRADED TO

FINAL GRADE AND CLEARED OF ALL OBSTRUCTIONS ABOVE AND BELOW GRADE. THE RIGHT OF WAY SHALL ALSO BE CLEARED OF ALL
TREE STUMPS.

PRIMARY CIRCUITS
BOTH ENDS OF AN UNDERGROUND LOOP SHOULD BE:
® SERVED FROM THE SAME SUBSTATION BANK,
® SERVED FROM THE SAME FEEDER.
® IF THESE CONDITIONS ARE NOT MET, EACH TRANSFORMER IN THE LOOP SHALL BE LABELED TO ALERT THE OPERATOR.

FOR NEW CONSTRUCTION, BOTH ENDS OF AN UNDERGROUND LOOP SHOULD BE ON THE SAME PHASE. EACH TRANSFORMER IN THE LOOP
SHALL BE LABELED WITH PHASE INFORMATION.

BOTH ENDS OF AN UNDERGROUND LOOP SHOULD NOT TERMINATE AT THE SAME STRUCTURE.

PRIOR TO ENERGIZING NEW OR REPAIRED UNDERGROUND PRIMARY CABLE

APPROPRIATE TEST EQUIPMENT AND CORRESPONDING OPERATING INSTRUCTIONS SHALL BE USED TQ TEST THE INTEGRITY AND
CONDITION OF CABLE PRIOR TO ENERGIZING.

APPROVED AND APPROPRIATE TEST EQUIPMENT THAT ARE AVAILABLE ARE AS FOLLOWS:
1. VON RADAR TEST SET
2. PHASING VOLT METER/HI-POT SET (AB CHANCE, HASTINGS, SALISBURY)
3. FFR UNIT (HDW, VON)

REFER TO OPERATIONS MANUAL FOR SPECIFIC OPERATING INSTRUCTIONS FOR EACH TYPE OF EQUIPMENT,

» TRANSMISSION ENCROACHMENTS

DISTRIBUTION UNDERBUILT ON TRANSMISSION LINES MUST BE APPROVED BY TRANSMISSION THROUGH THE DOCUMENTED PRQCESS
DESCRIBED IN THE DISTRIBUTION ENGINEERING MANUAL. THIS PROCESS APPLIES ANY TIME NEW DISTRIBUTIN LINES ARE TO BE BUILT
ON TRANSMISSION RIGHT OF WAY, AS WELL AS IF ANY CHANGES OR UPGRADES ARE TO BE MADE TO EXISTING ENCROACHMENTS.
PLEASE REFER TO THE DISTRIBUTION ENGINEERING MANUAL - TRANSMISSION ENCROACHMENT PROCESS SECTION FOR FURTHER
DETAILS.

4/24/12
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AN OPEN POINT SHALL BE PROVIDED IN A PAD-MOUNTED TRANSFORMER NEAR THE MIDPOINT OF EACH LOOP.

LOOPED PRIMARY CABLE SYSTEMS SHALL NORMALLY BE INSTALLED BY DIRECT BURIAL WITHOUT A SPARE CONDUIT. PRIMARY CABLE
SHALL BE SPLICED WHEN A CABLE REEL ENDS. IF A PARTIAL REEL OF CABLE IS LEFT OVER AT THE END OF AN INSTALLATION, THE
PARTIAL REEL SHOULD BE USED TO START THE NEXT JOB.

UG CABLE SCRAP GUIDELINES:

ALL UNDERGROUND (UG) CABLE SHOULD BE SCRAPPED ACCORDING TO THE GUIDELINES NOTED BELOW. THIS APPLIES TO COMPANY
AND CONTRACTOR CREWS.

FIELD APPLICATIONS:

WHEN INSTALLING UG CABLE, STANDARD CONSTRUCTION PRACTICES SHOULD BE APPLIED AND PRUDENT DECISIONS SHOULD BE
MADE TO SCRAP MINIMAL AMOUNTS AT EACH TERMINATION POINT. AT ALL TERMINATION POINTS, THE ACTUAL AMOUNT OF SCRAP
SHOULD BE DOCUMENTED ON THE WORK ORDER.

MATERIALS AND SERVICES:

SCRAP AMOUNTS BY CATALOG NUMBER AND AMOUNT ARE TO BE REPORTED ON A REGULAR BASIS BY THE CONTRACTOR TO THE
LOCAL MATERIAL AND SERVICES REPRESENTATIVE VIA THE SUPPLIED MATERIAL AND SERVICES SPREADSHEET.

A PARTIAL REEL OF CABLE SHOULD BE SCRAPPED ACCORDING TO THE FOLLOWING GUIDELINES:
@ 1/0 AL PRIMARY CABLE-SCRAP LESS THAN 100’
® 500 AL PRIMARY CABLE-SCRAP LESS THAN 175’

@ 1000 AL PRIMARY CABLE- SCRAP LESS THAN 175'

500 AL AND 1000 AL PRIMARY CABLE ARE PRE-MEASURED FROM MASTER REELS. SCRAP SHOULD BE AT A MINIMUM, HOWEVER IF CABLE
IS LEFT ON REEL, CONTACT MATERIAL AND SERVICES DEPARTMENT FOR PICK-UP.

THESE GUIDELINES ARE RECOMMENDED; HOWEVER, WHEN THESE AMOUNTS CAN BE USED FOR SHORT SPANS, DIP POLE CHANGE-OUTS,
PMH/PME RELOCATIONS, OR SPLICING, EFFORTS SHOULD BE MADE TO USE THESE AMOUNTS RATHER THAN SCRAP.

THERE SHOULD BE A MAXIMUM OF ONLY TWO SPLICES USED IN EACH DIRECT-BURIED SPAN DURING A NEW INSTALLATION.

IF PRIMARY CABLE IS BEING INSTALLED IN A CONDUIT OR A DUCT BANK SYSTEM, THE PRIMARY CABLES SHOULD BE SPLICED IN SPLICE
PITS, PULLBOXES, OR MANHOLES ACCORDING TO THE INSTRUCTIONS OF THE DESIGNER.

IN RESIDENTIAL SUBDIVISIONS, THE PRIMARY CABLE LOOPS FROM THE MAIN TRENCH TO THE TRANSFORMER LOCATIONS SHOULD BE
PLACED IN THE TRENCH SO THAT THE TWO CABLES DO NOT CROSS.

THE PRIMARY NEUTRAL OF THE UNDERGROUND SYSTEM IS FORMED BY CONNECTING THE PRIMARY CONCENTRIC NEUTRALS AT EACH
TRANSFORMER LOCATION. THIS PRIMARY CONCENTRIC NEUTRAL SHALL BE CONNECTED TO THE OVERHEAD SYSTEM NEUTRAL AT EACH
DIP POLE AND SHALL BE TREATED IN THE SAME MANNER AS THE OVERHEAD SYSTEM NEUTRAL.

SECONDARY CIRCUITS AND SERVICE LATERALS

ALL SECONDARY CABLES SHALL BE TAGGED AT EACH END AS TO WHICH TRANSFORMER OR PEDESTAL IT IS COMING FROM OR TO
WHICH PEDESTAL OR CABLE MARKER IT IS GOING TO.

IN RESIDENTIAL OR SUBDIVISIONS, EACH CUSTOMER SHALL BE SERVED BY A SEPARATE SERVICE LATERAL EXTENDING FROM A
TRANSFORMER, SECONDARY PEDESTAL. SERVICE SHALL BE LOCATED IN ACCORDANCE WITH DESIGNER'S LAYOUT. THIS 1S NECESSARY
BECAUSE OF VOLTAGE DROP AND CABLE CAPACITIES. SERVICE LATERALS SHALL BE RUN IN A STRAIGHT LINE WHERE PRACTICAL. IF
NOT, THE EXACT RUN SHOULD BE NOTED ON THE MAP OF THE SYSTEM.

SERVICE LATERALS SHALL BE TAGGED AND MARKED AT THE PEDESTAL AND PAD WITH COLOR TIES CORRESPONDING TO THE HOUSE
OR LOT TO BE SERVED.
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GROUNDING ELECTRODES FOR DISTRIBUTION LINES

THE UNDERGROUND DISTRIBUTION LINE DESIGN STANDARD IN THE CAROLINAS AND FLORIDA IS CONSIDERED
TO BE A MULTI-GROUNDED SYSTEM PER THE NESC. THE UNDERGROUND SYSTEM NEUTRAL (THE CONCENTRIC
NEUTRAL ON THE #1/0 PRIMARY CABLE, THE LC SHIELD ON THE LARGER BULK FEEDER CABLES, AND THE NEUTRAL
CABLE OF 600 VOLT SECONDARY AND SERVICE CABLE) MUST HAVE A MINIMUM OF 4 GROUNDS PER MILE OF
CABLE.

IN RESIDENTIAL AND COMMERCIAL DEVELOPMENTS, DUE TO THE NUMBER OF TRANSFORMERS AND SWITCHGEAR
INSTALLED, THE NUMBER OF GROUNDS INSTALLED WILL MOST LIKELY EXCEED THE MINIMUM OF 4 PER MILE. IN
INDUSTRIAL DEVELOPMENTS AND AREAS WHERE FEEDERS ARE INSTALLED UNDERGROUND, ADDITIONAL GROUND
RODS MAY NEED TO BE INSTALLED AT SPLICE LOCATIONS. IF A CONTINUQOUS CABLE LENGTH GREATER THAN 1/4
1/4 MILE IS TO BE INSTALLED, THE NUMBER OF GROUND RODS ON EACH END OF THE CABLE RUN MUST BE
EVALUATED TO ENSURE THE MINIMUM OF 4 GROUNDS PER MILE IS MET. IF THE MINIMUM NUMBER OF GROUNDS
PER MILE CANNOT BE MET IN THE PRELIMINARY PLAN, ADDITIONAL SPLICE LOCATION WITH GROUND RODS MAY
NEED TO BE INCORPORATED INTO THE PLAN.

THE NESC CONTAINS AN EXCEPTION TO THE 4 GROUNDS PER MILE FOR UNDERWATER CROSSINGS. HOWEVER,
DEEP DRIVEN GROUNDS AND ARRESTER PROTECTION IS RECOMMENDED AT EACH END OF THE UNDERWATER
SECTION OF CABLE.

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.

’—— 1 MILE SEGMENT —l ’—— 1 MILE SEGMENT —l

O N—Q @) O O O Q
1% O O \Y

@)
l— 1 MILE SEGMENT*—l

(O GROUND ROD LOCATION

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

GROUNDING ELECTRODES FOR P'E,','g,%ye
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EQUIPMENT GROUNDING

THE GROUND RESISTANCE AT AN EQUIPMENT INSTALLATION NEEDS TO BE LOW ENOUGH TO MINIMIZE HAZARDS TO
PERSONNEL AND TO PERMIT PROMPT OPERATION OF CIRCUIT PROTECTIVE DEVICES. ON A MULTIGROUNDED SYSTEM,
THE RESISTANCE OF THE SYSTEM NEUTRAL IS AFFECTED BY THE RESISTANCE OF THE EQUIPMENT GROUNDS AND
ALSO BY THE NUMBER OF GROUNDS INSTALLED ALONG THE LINE. ON A GROUND-WYE SYSTEM, MULTIPLE GROUNDS
AT DIFFERENT LOCATIONS ALONG THE SYSTEM ARE MORE IMPORTANT THAN THE RESISTANCE OF ONE PARTICULAR
GROUND ROD INSTALLATION.

GROUND RESISTANCE CAN VARY CONSIDERABLY WITH SOIL AND WEATHER CONDITIONS. THE AMOUNT OF MOISTURE
IN THE SOIL WILL AFFECT THE RESISTANCE LEVEL AS WELL AS THE TEMPERATURE OR CHEMICAL CONTENT OF THE
SOIL. THE USE OF DEEP DRIVEN GROUND ROD INSTALLATIONS WILL MINIMIZE THE VARIATIONS IN RESISTANCE

DUE TO WEATHER CONDITIONS AND INCREASE THE PROBABILITY OF PENETRATING A LOW RESISTANCE SOIL LAYER.
GIVEN THE ABOVE, WHERE DISTRIBUTION EQUIPMENT WITH ARRESTERS IS INSTALLED (i.e. PAD-MOUNTED
TRANSFORMERS, SWITCHGEAR, ETC.), A DEEP DRIVEN GROUND SHALL BE INSTALLED AS FOLLOWS:

ONE DEEP-DRIVEN GROUND CONSISTING OF 4-5' RODS (INSTALLED ONE ON TOP OF THE OTHER TO PROVIDE
1 VERTICAL ELECTRODE 20' IN LENGTH). IF IT BECOMES IMPRACTICAL TO INSTALL 4 DEEP-DRIVEN RODS DUE
TO ADVERSE SOIL CONDITIONS (I.E., ROCK), THEN INSTALLATION WILL BE CONSIDERED COMPLETE WITH THE
MAXIMUM NUMBER OF RODS THAT THE SOIL WILL PERMIT.

EQUIPMENT WITH NO ARRESTERS REQUIRES ONLY 2 - 5' RODS.

WHEN STREET LIGHT INSTALLATIONS REQUIRE A DRIVEN GROUND, 2 - 5' RODS WILL BE INSTALLED AND
INTERCONNECTED WITH THE NEUTRAL CONDUCTOR.

EQUIPMENT BONDING

WHERE EQUIPMENT GROUNDING IS REQUIRED, ALL EQUIPMENT TANKS, 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 1S
#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.

GROUNDING DESCRIPTION/APPLICATION
COMPATIBLE UNITS /
= GUARZF GROUND EQUIPMENT WITHOUT ARRESTERS - 2 - 5' RODS UNDERGROUND ONLY
» GUAR4F GROUND EQUIPMENT WITH ARRESTERS - 4 - 5' RODS UNDERGROUND ONLY
GUPEDG6F BONDING GROUND FOR JOINT USE/ PEDESTAL
GUBG6F BONDING GROUND FOR JOINT USE PMT
GUP1E4F GROUND SINGLE-PHASE PMT - WIRE ONLY
GUP3E4F GROUND THREE-PHASE PMT - WIRE ONLY
GUPGE2F GROUND PAD-MOUNTED SWITCHGEAR - WIRE ONLY
GUEMB2F GROUND PRIMARY METER UNDERGROUND CABINET - WIRE ONLY
GOFWEGF GROUND EQUIPMENT ADDED TO EXISTING OVERHEAD POLE - WIRE ONLY
3 D I
2 GROUND ROD ELECTRODES AND BONDING "Enemy
1 9/7/12  JKATIGBAK fBURLISON | ELKINS ®
0 { smr10 Jeurusonf Guinw § Ekins FOR UNDERGROUND DISTRIBUTION LINES FL A DWG.
RevISED | By | ckp [appr. 20.00-068B




YY

21.01 SINGLE-PHASE PRIMARY RISERS
SINGLE-PHASE REVERSE RISER - 200 AMPURD TOOVERHEAD ., .. ... ............ ... ..., 21.01-02
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TERMINAL POLE, 600 AMP SWITCH ASSEMBLY . ... ... ... ... i 21.08-01A
TERMINAL POLE, 600 AMP SWITCH ASSEMBLY . . .. ... ... .. ... . i i, 21.08-018B
VENTILATOR BOOT INSTALLATION, ALL 500 & 1000 KCM PRIMARY RISERS . ................ 21.08-03
600 AMP TERMINAL POLE, CABLE RISER ASSEMBLY . . ... ... ... ... ... ciiiiiiinninnn, .21.08-07A
600 AMP TERMINAL POLE, CABLE RISER ASSEMBLY . . ... ... ... ... i, .21.08-07B
FAULTED CIRCUIT INDICATOR, 600 AMP TERMINALPOLE . .. ...........c.oitiinvnnnn... 21.08-08

21.09 RISERS POLES, SECONDARY
SECONDARY RISER POLE. .. ... ..ottt e e e 21.09-01

21.10 SUBSTATION FEEDER EXITS

TERMINAL POLE, SUBSTATION PILASTER . .. .. ...ttt .21.10-01A
TERMINAL POLE, SUBSTATION PILASTER . ... ... ... iy .21.10-018
TERMINAL POLE SUBSTATION PILASTER, DOUBLECIRCUIT . . ... ...t ,21.10-01C
SUBSTATION CONNECTIONS, STANDARD TWO-BANK SUBSTATION . . ...................... 21.10-02
SUBSTATION CONNECTIONS, HIGH DENSITY SUBSTATION . . ........... ... ... .vvin.. .21.10-03

3 | va13 Jranceak] osanna [ apcock

2 | #1712 Jkameeax Jeurtison | ewans SEC'I'ION 2 1 - OH-UG TRANSITION @ ENUEKEGY

1 4/11/11 CECCONI || BURLISON ELKINS ®

0 {10/12710 | ceccomt | Guinn | ewans TAB LE O F CO NTE NTS DWG.
REVISED | BY | CK'D [APPR. F L A 21.00-00A




Underground

ggtTBRACKET }- tn
‘ overhead

SWITCH BRACKET SEE DETAIL ‘B ‘ feed- o O

72" CN 9220201401
gg%’;ﬁ}&l%siND/OR 1 DETAIL 'A' - WARNING SIGN
#2 CU TO SYSTEM CngéZr?é$g5’297
NEUTRAL

STAPLE TO POLE

12"

T

v

RUBBER PAD

‘ #6 SD BC

SIDE VIEW

MOUNTING BRACKET
CN 9220234384

CABLE UGUARD
TO BE IN QUARTER DETAIL 'B'

OF POLE CABLE CLAMP

NOTES:

1. MAKE LEAD FROM BOTTOM OF ARRESTER TO CONCENTRIC NEUTRAL AS SHORT AS POSSIBLE.
2. INSTALL WARNING SIGN BELOW SWITCH.

3. FUSE SWITCH PER ENGINEERING INSTRUCTIONS.

3

‘ 2 SINGLE-PHASE REVERSE RISER - 200 AMP %Progressﬁnrgy
1
0

4/17/12 | BURLISON | BURLISON | ELKINS URD TO OVERHEAD DWG.
ReviseD | By | cko Japer. F L A 21.01-02




U-GUARD SIZE FOR PRIMARY UNDERGROUND CABLE RUNS
U-GUARD SIZE
PRIMARY CONCENTRIC NEUTRAL CABLE ’
1-CABLE 2-CABLE 3-CABLE

1/0 AL SOL 15KV 175 MILS 2 3" 3

500 KCM AL 15KV 175 MILS - - 5"

1000 KCM AL 15KV 175 MILS - - 5"

U-GUARD SIZE FOR SECONDARY UNDERGROUND CABLE RUNS
U-GUARD SIZE
SECONDARY CABLE ’
1-CIRCUIT 2-CIRCUIT 3-CIRCUIT

2 #10 CU ST. LT. CABLE 1 2 2

2 #6 AL ST. LT. CABLE 1" 2 2"

#2 AL UG TPX XLP 1’ 2 -

2/0 AL UG TPX XLP 2" 2" 3

4/0 AL UG TPX XLP 2" 3 5

350 MCM AL UG TPX XLP 2" 3 5"

4/0 AL UG QPX XLP 3" 5 5

500 MCM AL UG TPX 3" 5 5

500 MCM AL UG QPX 3 5 5
3
2 ﬁl’rogress Energy
1 | sz | o Jovruson| evans U-GUARD FILL
0 Jtonaio | panna | Gumw | ewans DWG.
REVISED | BY | CK'D | APPR. F L A 21.05-05A




CABLE GRIP SIZE FOR PRIMARY UNDERGROUND CABLE RUNS

PRIMARY CONCENTRIC NEUTRAL CABLE

CABLE GRIP SIZE PER CONDUCTOR

1/0 AL SOL 15KV 175 MILS 1" X 1-1/4"
500 KCM AL 15KV 175 MILS 2" X 2-1/2"
1000 KCM AL 15KV 175 MILS 3" X 2-1/2"

CABLE GRIP SIZE FOR SECONDARY UNDERGROUND CABLE RUNS

SECONDARY CABLE

RECOMMENDED CABLE GRIP SIZE PER CIRCUIT

2 #10 CU ST. LT, CABLE 1" X 1-1/4"
2 #6 AL ST, LT. CABLE 1" X 1-1/4"
#2 AL UG TPX XLP 1" X 1-1/4"
2/0 AL UG TPX XLP 2" X 2-1/2"
4/0 AL UG TPX XLP 2" X 2-1/2"
350 MCM AL UG TPX XLP 2" X 2-1/2"
4/0 AL UG QPX XLP 2" X 2-1/2"
500 MCM AL UG TPX 3" X 2-1/2"
500 MCM AL UG QPX 3" X 2-1/2"

3
2
1
0

10/12/10

DANNA

GUINN

ELKINS

REVISED

BY

CK'D

APPR.

CABLE GRIP APPLICATION
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Duke
Energy-

FLA

DWG.

21.05-05B




P 24" MIN.

TO CLOSEST

PHASE WIRE

]

::Zi:::
L

L—[:‘E
0

#6 SD BC

BILL OF MATERIALS
cu QTY
COMPATIBLE QTy CATALOG
MACRO UNIT ITEM UNIT REQ'D NUMBER PER DESCRIPTION
NO. CU
153534 1 CONNECTOR, STEM, ARRESTER
! ARUGTP1OF ! 220208 1 ARRESTER, 10KV, LIGHTNING
013264 1 WASHER, SPRING COIL, 5/8"
013308 1 WASHER, SQUARE, 2-1/4"
CA1T15FM 2 BKTCOLASNGSTLF ! 152106 1 BOLT, MACHINE, 5/8" X 10"
311263 1 BRACKET, CUTOUT
3 FUSE15CO100F 1 221112 1 CUTOUT, 15KV, 100A
4 KHLC40N6F 1 9220184790 1 CLAMP, HOT LINE, ALUM, SMALL, 4/0
4 KHLC7933F 1 9220184794 1 CLAMP, HOT LINE, ALUM, LARGE, 336-795

NOTES:
1. MOUNT SECOND CUTQUT AND BRACKET ON OPPOSITE SIDE FOR TWO-PHASE TERMINAL POLE.
2. TERMINATOR WITH 18" PIN STEM CONNECTOR ISSUED SEPARATELY.

3. USE #2 WP COPPER JUMPER WIRE FROM CUTQUT TO HOT LINE CLAMP,

4. FORM THE 18" PIN STEM CONNECTOR AS SHOWN BEING CAREFUL NOT TO BEND THE #1/0 SOLID
AS IT ENTERS THE WATER SEAL AT CONNECTOR.

5. MAKE THE #6 SOFT DRAWN BARE COPPER LEAD FROM THE BOTTOM OF THE ARRESTER TO THE CONCENTRIC
NEUTRAL AS SHORT AS POSSIBLE WHILE MAINTAINING NOT LESS THAN 6" CLEARANCE BETWEEN CUTOUT IN
THE OPEN POSITION AND THE CONCENTRIC NEUTRAL.

6. CHECK THAT CUTOUT DOOR WILL FALL CLEAR OF TERMINATOR AND CABLE.

7. ALL TERMINATOR POLE ARRESTERS MUST HAVE VISIBLE ISOLATOR ATTACHED.

8. BOND CONCENTRIC NEUTRAL TO SYSTEM NEUTRAL.

Progress Energy
8/31/11 DANNA | BURLISON ELKINS

3
2 [ fomson fwmson woe ] TERMINAL POLE, SINGLE-PHASE AND TWO-PHASE
1
0

101210 | panna | cumn | euans CUTO UT ASSEMBLY F L A DWG.

REVISED | BY [ ck'D [APPr. 21.07-01




SEE DWGS. 21.07-04A 24" TO
AND 21.07-04B. CLOSEST
PHASE WIRE
SEE NOTE 2
o O
l o s
o = -
& o
g
1
BILL OF MATERIALS
cu QTY
COMPATIBLE QTY CATALOG
MA
CROUNIT | ITEM UNIT REQD NUMBER PER DESCRIPTION
NO. cuy
153534 1| CONNECTOR, STEM ARRESTER
! ARUGTPL0F 3 220208 1| ARRESTER, 19KV LIGHTING
013264 2| WASHER, SPRING COIL, 5/8"
013308 2| WASHER, SQUARE, 2-1/4"
KT
2 BKTCOLATRISTLF ! 152106 2__| BOLT, MACHINE, 5/8"X10"
CA3TISFM 070104 1| BRACKET, CUTOUT, TRI-MOUNT
3 FUSE15CO100F 3 221112 1| CUTOUT, 15KV, 100A
4 IHPTT15F 2 080212 2| INSULATOR, POST, POST,TIE, TOP, 15KV
072367 1| STUD, LINE POST, LP 5/8"X 12"
> ISSTUDBOLTS812F 2 013264 1| WASHER, LOCK, SPRING,DOUBLE COIL
6 HTIEN6CSDF 2 11061009 8 | WIRE, TIE, #6, SOLID SD BARE COPPER
7 KHLC_F 3 - 1| CLAMP, HOTLINE (VARIES W/WIRE SIZE
NOTES:

1. TERMINATOR WITH 18" PIN STEM CONNECTOR ISSUED SEPARATELY.

2, USE #2 WP COPPER JUMPER WIRE FROM CUTQUT TO HOT LINE CLAMP.

3. FORM THE 18" PIN STEM CONNECTOR AS SHOWN BEING CAREFUL NOT TO BEND THE #1/0 SOLID AS IT ENTERS THE WATER SEAL AT
CONNECTOR.

4. MAKE THE #6 SOFT DRAWN BARE COPPER LEAD FROM THE BOTTOM OF THE ARRESTER TO THE CONCENTRIC NEUTRAL AS SHORT AS
POSSIBLE WHILE MAINTAINING NOT LESS THAN 6" CLEARANCE BETWEEN CUTOUT IN THE OPEN POSITION AND THE CONCENTRIC
NEUTRAL.

5. CHECK THAT CUTOUT DOOR WILL FALL CLEAR OF TERMINATOR AND CABLE.

6. ALL TERMINAL POLE ARRESTERS MUST HAVE VISIBLE ISOLATOR ATTACHED.

7. BOND CONCENTRIC NEUTRAL TO SYSTEM NEUTRAL.

8. ROTATE OQUTSIDE CUTOUTS FOR CLEARANCE AS NECESSARY.
4 | wsna | oawna | oawwa | apcocx
3 | 92112 Jeuruson feuruson | aocoex <ls Eh’EEGY
2 | a3z Jovruson feurusson] euans TERMINAL POLE, THREE-PHASE CUTOUT ASSEMBLY o
0 Jon2ie | pamnna | cuinw | Ewxins DWG.
ReviseD | By [ ckD [aprr. F L A 21.07-03




FRONT VIEW

THREE-PHASE DEADEND CONSTRUCTION

;

[

=

FRONT VIEW

SINGLE-PHASE DEADEND CONSTRUCTION

SIDE VIEW FRONT VIEW
THREE-PHASE TANGENT CONSTRUCTION

i — i
5 : _

24"

pr
72" 72"

a

o max.— #6 SD BC 4 ax

SIDE VIEW FRONT VIEW
SINGLE-PHASE TANGENT CONSTRUCTION

NOTES:

. BEND 18" PIN STEM CONNECTOR AND INSTALL IN CUTOUT. SEE DWG. 21.07-01.

. INSTALL ARRESTER USING HOT LINE CLAMP AND ARRESTER PREBENT STEM CONNECTOR.
MAKE THE LEAD FROM THE BOTTOM OF ARRESTER TO THE CONCENTRIC NEUTRAL AS SHORT AS POSSIBLE WHILE MAINTAINING 6"
MINIMUM CLEARANCE BETWEEN CUTOUT IN THE OPEN POSITION AND THE CONCENTRIC NEUTRAL.
. OUTSIDE CUTOUTS MAY BE ROTATED FOR CLEARANCE IF NECESSARY.

. ALL TERMINAL POLE ARRESTERS MUST HAVE VISIBLE ISOLATOR ATTACHED.

. BOND CONCENTRIC NEUTRAL TO SYSTEM NEUTRAL.

3
2
1
0

4/5/13 DANNA DANNA ADCOCK

REVISED | BY |} CK'D JAPPR.
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VERTICAL CONSTRUCTION, 200 AMP * ENERGY-

FLA
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36"

BKTFPIN18F

6" l 36"

—
° B d
72"
42"
L
#6 SD BC —
FRONT VIEW SIDE VIEW
NOTES: (FROM LEFT SIDE)
1. BEND 18" PIN STEM CONNECTOR AND INSTALL IN CUTOUT. SEE DWG. 21.07-01.
2. INSTALL ARRESTER USING HOT LINE CLAMP AND ARRESTER PREBENT STEM CONNECTOR.
3. MAKE THE LEAD FROM THE BOTTOM OF ARRESTER TO THE CONCENTRIC NEUTRAL AS SHORT AS POSSIBLE WHILE MAINTAINING 6"
MINIMUM CLEARANCE BETWEEN CUTOUT IN THE OPEN POSITION AND THE CONCENTRIC NEUTRAL.
4. OUTSIDE CUTOUTS MAY BE ROTATED FOR CLEARANCE IF NECESSARY.
5. ALL TERMINAL POLE ARRESTERS MUST HAVE VISIBLE ISOLATOR ATTACHED.
6. BOND CONCENTRIC NEUTRAL TO SYSTEM NEUTRAL.
7. CAN BE CONSTRUCTED ON DOUBLE CIRCUIT POLES FRAMED WITH STEEL STAND OFF BRACKETS.

3

() DUKE

2 VERTICAL CONSTRUCTION, 200 AMP ['5
; e’ ENERGY.
0

4/4/13 panna | pawwa J§ apcock DOUBLE CIRCUIT DWG.
REVISED | BY | ckD |APPR. FLA 21.07-048




ALL RISER LEADS *
TO BE #2 WP CU

KHLC40N6F
R
KHLC7933F

4" MAX. —’

FRONT VIEW

#6 SD BC —

Pr

SIDE VIEW

44"

28" —

1 ﬁ's =

22 ] T

CONNECTED TO ANY v
PHASE AS DESIGNATED 6" —
BY ENGINEERING

2
é RISER MAY BE

R

KHLC40NG6F
OR
KHLC7933F

b

4" MAX. j

l-— #6 SD BC
#6 SD BC —
FRONT VIEW SIDE VIEW

OTES:

NOTES:

. BEND 18" PIN STEM CONNECTOR AND INSTALL IN CUTOUT. SEE DETAILS ON DWG. 21.07-01.

1

2.

INSTALL ARRESTER USING HOT LINE CLAMP AND ARRESTER PREBENT STEM CONNECTOR.

. MAKE THE LEAD FROM THE BOTTOM OF ARRESTER TO THE CONCENTRIC NEUTRAL AS SHORT AS POSSIBLE
WHILE MAINTAINING 6" MINIMUM CLEARANCE BETWEEN CUTOUT IN THE OPEN POSITION AND THE
CONCENTRIC NEUTRAL.

. OUTSIDE CUTOUTS MAY BE ROTATED FOR CLEARANCE IF NECESSARY.

. ALL TERMINAL POLE ARRESTERS MUST HAVE VISIBLE ISOLATER ATTACHED.

. BOND CONCENTRIC NEUTRAL TO SYSTEM NEUTRAL.

1212111

BURLISON | BURLISON

ELKINS

8/31/11

DANNA | BURLISON

ELKINS
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1
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10/12/10

DANNA GUINN
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HORIZONTAL CONSTRUCTION, 200 AMP




NOTES:

1. IF DIRECT BURIED CABLE, INSTALL CABLE GUARD 12"

INSTALL CABLE
GUARD IN BACK
QUARTER OF POLE

SECTION A-A

BELOW GROUND LEVEL.

#6 SD BC

2. IF CABLE IN CONDUIT, INSTALL CABLE GUARD 4" BELOW
CONDUIT.

3. INSTALL LAG SCREW IN EACH HOLE OF MOLDING.

4. FOR OTHER CABLE SIZES, MATERIAL ITEMS SUCH AS

5. ON CONCRETE POLES, INSTALL 3 S.S. BANDS PER 10
SECTION OF CABLE GUARD.

CABLE GUARDS, GRIPS, AND CONNECTORS WILL CHANGE.
SEE DWGS. 21.05-05A, 21.05-058B, 26.06-10A.

6. WHEN THE CABLE IS INSTALLED IN 4 INCH CONDUIT, USE
»= THE 3" VENTILATOR BOOT ( CU CRISVENTBOOT3F,
CN 9220239095) TO MAKE THE TRANSITION FROM 4 INCH

CONDUIT TO THE 3 INCH U-GUARD.

»= 7. ORIENT U-GUARD WITH BELL ENDS ON BOTTOM. WHEN
INSTALLING VENTILATOR BOOT, INSTALL U-GUARD OVER
THE FIRST STEP OF THE VENT BOOT.

SEE NOTES
1 AND 2

SIDE VIEW

BILL OF MATERIALS - TERMINAL POLE RISER SINGLE-PHASE #1/0

cu
COMPATIBLE QTY
MA
CRO UNIT I;'ZM UNIT REQD DESCRIPTION
1 CRIS1UGPVC225WF 3 RISER, U-GUARD, 2-1/4"
TMP1P10FM 2 CABGRP1X125F 1 CABEL GRIP, 1" X 1-1/4"
3 TRM10AL215KITF 1 TERM, KIT, 1/0, 200 AMP

BILL OF MATERIALS - TERMINAL POLE

RISER THREE-PHASE #1/0

cu
COMPATIBLE QTY
MACRO UNIT l:"(E)M UNIT REQ'D DESCRIPTION
1 CRIS1UGPVC35WF 3 RISER, U-GUARD, 3-1/2"
TMP3P10FM 2 CABGRP1X125F 3 CABEL GRIP, 1" X 1-1/4"
3 TRM10AL215KITF 3 TERM, KIT, 1/0, 200 AMP

5/24/12

DANNA

BURLISON

ELKINS

11/10/41

ROBESON

BURLISON

ELKINS

4/20/11

BURLISON

BURLISON

euans 200 AMP TERMINAL POLE, CABLE RISER ASSEMBLY

3
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1
0

10/26/10

DANNA

GUINN

ELKINS

REVISED

BY

CK'D

APPR.

Progress Energy
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A

113141

oanwn Jaurutson | euans TERMINAL POLE, 600 AMP SWITCH ASSEMBLY

7Ys
36"
q 0 —
’ 30"
_F &
[0
28-3/4"
8 BOTTOM
BRACKET
BOLT
SEE NOTE 3 3
24"
1
(3)#2sp8C C - [~ SROUND
&
5
SEE NOTE 3
#6 SD BC
SIDE VIEW FRONT VIEW
NOTES:
1. SEE DWG. 21.08-01B FOR BILL OF MATERIALS AND TERMINATOR CONNECTION DETAIL.
2. USE GROUND BRAIDS FOR NEUTRAL AND CROSS BONDING CONNECTIONS.
3. IT IS ACCEPTABLE TO LOCATE SWITCH AND UGUARD ON OTHER SIDE OF GUYS IF NECESSARY. LOCATING
UGUARD AWAY FROM TRAFFIC IS PREFERRED.
3
2 12/22/11 | BURLISON J BURLISON ELKINS EE"“
1 nergy-
0

10/12/10

DANNKA GUINN ELKINS

REVISED

BY | CK'D |APPR,

DWG.
FLA]>10801a




BILL OF MATERIALS

cu
COMPATIBLE QTY
MACRO UNIT I:I'ZM UNIT REQ'D DESCRIPTION

1 ARUGTP10F 3 ARRESTER, 10KV
2 F KLC2H1KUF 3 2-HOLE LUG
3 GUFTPE2F 1 #2 SD BC
4 BKTSBDSWSTLF 3 BRACKET, MOUNTING
5 KH10N2ALF 3 CONNECTOR, COMP, AL

S600TPFM 6 KH10N2F 3 CLAMP, HOT LINE
7 HTIEN4AACF 2 HAND TIE, #4 AL
8 SW1S6SBDF 3 SWITCH, DISCONNECT, SOLID BLADE, 15KV, 600A, 1 PH
9 IHPTT15F 2 INSULATOR, POST, TIE TOP
10 P KLC2H F 3 COMP LUG, 2-HOLE (VARIES WITH WIRE SIZE)
11 ISSTUDBOLTS812F 2 STUD BOLT, 5/8" X 12"

NOTES:

1. SEE DWG. 21.08-01A FOR DESIGN SPECIFICATIONS.

4/20/33

DANNA

BURLISON {  ELKINS

3
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1
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REVISED
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1/4" x 2" LAG
SCREWS FOR W

POLES - STAINLESS
STEEL BANDING

WOOD POLE —\\

FOR CONCRETE
POLES - USE
2 BANDS

ENLARGED AREA OF PLASTIC
CABLE FOR OVERLAPPING
EACH SECTION

/-— 5" PLASTIC CABLE GUARD

VENTILATOR BOOT
CN 323437

/]

80 LB BAGS OF CONCRETE

COUPLING

NOTES:

1. INSTALL BACKING PLATE BELOW CONDUIT IF REQUIRED

2. INSTALL VENTILATOR CABLE BOOT FLUSH WITH GRADE,

3. INSTALL CABLE GUARD (ENLARGED END) OVER TOP OF VENTILATOR BOOT
3
: VENTILATOR BOOT INSTALLATION, EED,,";‘,%V@
1
0 J10/26710 | oanwa | Guinn | ewans ALL 500 AND 1000 KCM PRIMARY RISERS DWG.
ReviseD | By [ ck'D [aper. F L A 21.08-03




CONNECTOR

N\ GROUND BRAIDS
SEE NOTE 4

12" MAX. APPLIES TO
600 AMP LC SHIELD
5 PRIMARY CABLE ONLY

A
B
f i A
H-BLOCK —f}/ =+ 1 H-BLOCK
#2 5D BC

#2 BOLTED CONNECTOR

0
)

INSTALL U-GUARD AND
CENTER TERMINALS IN
BACK QUARTER OF POLE

N
SECTION A-A
(GROUNDING NOT SHOWN FOR CLARITY) 1
|
--F:::::::‘n
é’:::::::::\‘
/>A1// IS i////
R | KKK
KKK == NSNS
RO, R
NOTES:

1. INSTALL LAG SCREWS IN EACH HOLE OF MOLDING.
2. SEE DWG. 21.08-08 FOR FAULT INDICATOR DETAILS.

3. SEE DWG. 21.08-07B FOR BILL OF MATERIALS.

4. WHEN INSTALLED PROPERLY, THE LC SHIELD GROUND BRAID HAS TWO LEADS. USE ONE TO DO THE CROSS
BOND AND THE OTHER TO CONNECT TO THE NEUTRAL.

5. ON CONCRETE POLES, INSTALL 3 S.S. BANDS PER 10' SECTION OF CABLE GUARD.

: Pbuke

: 600 AMP TERMINAL POLE, CABLE RISER ASSEMBLY & Energy.

0 | 411711 | oanna |suruson | Ewcans DWG.
REVISED | 8Y | CK'D |APPR. FL A 21.08-07A




BILL OF MATERIALS - TERMINAL POLE RISER THREE-PHASE 500MCM

cu

COMPATIBLE QTY
ACRO UNIT ITEM
MACRO U N:E) UNIT REQ'D DESCRIPTION
1 CRIS1UGPVCS50WF 3 U-GUARD, 10'-5"
2 CABGRP2X250F 3 CABLE GRIP, 2 X 2-1/2"
TMP3PS00FM 3 TRMS00AL615KITF 3 TERM KIT, 500 KCMIL
4 CRISVENTBOOTF 1 VENT BOOT

BILL OF MATERIALS - TERMINAL POLE RISER THREE-PHASE 1000MCM

Ccu
COMPATIBLE QTY
MACRO UNIT I;!(E)M UNIT REQD DESCRIPTION
1 CRIS1UGPVC50WF 3 U-GUARD, 10'-5"
2 CABGRP3X250F 3 CABLE GRIP, 2 X 2-1/2"
TMP3PLKFM 3 TRM1KAL615KITF 3 TERM KIT, 1000 KCMIL
4 CRISVENTBQOTF 1 VENT BOOT

NOTES:

1. SEE DWG. 21.08-07B FOR BILL OF MATERIALS.

2. MATERIAL ITEMS SUCH AS CABLE GUARDS, CONNECTORS, ETC. WILL CHANGE FOR OTHER CABLE SIZES. SEE
DWGS. 21.05-05A, 21.05-05B AND 26.06-10A.

3
2
1
0

4/11/11

DANNA | BURLISON

ELKINS

REVISED

BY | CK'D

APPR.

600 AMP TERMINAL POLE, CABLE RISER ASSEMBLY
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GROUND BRAID

NOTES:

BE INSTALLED

BETWEEN TERMINATOR
AND CABLE NEUTRAL

SEE DETAIL "A"

SENSOR UNIT MUST

INSTALL FCI
IMMEDIATELY
BELOW TERMINATOR
WATER STOP

SEE DETAIL "B"

COIL LEADS AND SECURE
TO POLE WITH STAPLE
AND PLASTIC WIRE TIE

e
%
<

DETAIL "A"

PLASTIC WIRE TIE

/'\<_? UNDER STAPLE
&l
_/
DO NOT STAPLE
OVER FAULT INDICATOR
CONDUCTOR
DETAIL "B"
BILL OF MATERIALS
COMPATIBLE QTY CATALOG Qry
UNIT REQ'D NUMBER FZ:EUR DESCRIPTION
014111 2 SCREW, LAG, 1/4" X 2"
015271 3 STAPLE, GALVANIZED, 1/4" X 1-1/2"
FCIOLD12N3PFF 1 070284 1 BRACKET, OH, FAULT, IND, MOUNTING
323457 1 INDICATOR, FAULT, 3 PH, LG, DIS
443303 3 TIE, CABLE, PLASTIC MARKER, 'ZIP'

1. CROSS BOND ALL 600A TERMINATORS PER DWG. 21.08-07A.

3

2 FAULTED CIRCUIT INDICATOR, kg,',’g%ye
1

0O | «11/11 | panna Jeuruson | Eikins 600 AMP TERMINAL POLE DWG.
REVISED | BY | ck'D [aper. F L A 21.08-08




(F\O NEUTRAL
4" MAX
p .
T
»
\\
#6 SD BC T+
SEE NOTE 6\
»
] I | T
NI NN
N NY N
12"
36"
BILL OF MATERIALS
cv QTY
COMPATIBLE QrY CATALOG
MACRO UNIT I;:E)M UNIT REQ'D NUMBER F::ES DESCRIPTION
014111 15 | SCREW, LAG, 1/4" X 2
- ! CRISIUGPVC_F 3 - 1 | GUARD, CABLE (VARIES WITH WIRE SIZE)
2 CABGRP_F 1 - 1| GRIP, CABLE (VARIES WITH WIRE SIZE)

NOTES:

. INSTALL LAG SCREW IN EVERY HOLE.

. IF DIRECT BURIED CABLE, INSTALL CABLE GUARD 12" BELOW GROUND LEVEL.

. IF CABLE IS INSTALLED IN 4" OR 6" CONDUIT, USE APPROPRIATE VENTILATOR BOOT. FOR 5" U-GUARD, USE
CU CRISVENTBOOTF, CN 323437. FOR 3" U-GUARD, USE CU CRISVENTBOOT3F, CN 9220239095.

. SEE DWGS. 21.05-05A AND 21.05-05B FOR GUARD AND GRIP SIZES.

. USE APPROPRIATE H-BLOCK, BOLT-ON OR INSULINK CONNECTORS FOR SECONDARY TO SECONDARY OR
SECONDARY TO TRANSFORMER CONNECTIONS. SECONDARY PEDESTAL CONNECTORS ARE NOT
APPROVED FOR THESE APPLICATIONS.

. INSTALL GROUND WIRE (IF REQUIRED) ON OUTSIDE OF CABLE GUARD.

. INSTALL CABLE GUARD ON QUARTER OF POLE.

. ON CONCRETE POLES, INSTALL 3 S.S. BANDS PER 10' SECTION OF CABLE GUARD.

. ORIENT U-GUARD WITH BELL ENDS ON BOTTOM. WHEN INSTALLING VENTILATOR BOOT, INSTALL U-GUARD
OVER THE FIRST STEP OF THE VENTILATOR BOOT.

W N =

[0 Y

LHONO

DANNA  §BURLISON §  ELKINS

11/10/11 | ROBESON [ BURLISON § ELKINS

Progress Energy

SECONDARY RISER POLE
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SEE DETAIL 'A’

GROUND BRAIDS

SEE NOTE 2

@

[=—— PILASTER POLE
CN 328732 @

»

GROUND PROVIDED
BY SUBSTATION
CONSTRUCTION

THREE-PHASE
TERMINATOR
BRACKET

CN 9220197866

DETAIL 'A'
CLUSTER MOUNT BRACKET DETAIL

NOTES:

1. SEE DWG 21.10-01B FOR BILL OF MATERIALS.

2. GROUND ON POLE PROVIDED BY SUBSTATION CONSTRUCTION.

3. BOND U-GUARD TO POLE. USE 3 BANDS ON EACH 10' U-GUARD SECTION. USE 2 BANDS ON

VENTILATOR BOOT.

2 8<Progress Ene
1 | vena Jouruson Jauruson | ewans TERMINAL POLE, SUBSTATION PILASTER g gy
0 | #1100 | panna | cumn | ewans DWG.
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1. SEE DWG 21.10-01A FOR DESIGN SPECIFICATIONS.

BILL OF MATERIALS
cu QTy
COMPATIBLE QTY CATALOG
E
MACRO UNIT I"‘T"(E)M UNIT REQ'D NUMBER F::Elj{ DESCRIPTION
F 1 CRIS1UGPVCS0CF 2 - 1 CABLE GUARD, PVC, 5" X 10', CONCRETE/STEEL POLE

2 CABGRP3X250F 3 - 1 GRIP, SINGLE EYE, 2-1/2" X 3"
3 CRISVENTBOOTF 1 - 1 GUARD, VENT, CABLE BOOT, 4" - 5"
4 TRM1KAL615KITF 3 - 1 TERMINATOR, 1000 KCM, 15KV

TMP3P1KPFM S BKTTMP1000KPF 1 - 1 BKT AND MISC MAT FOR PILASTER POLE TERMINATION
6 ARUGTP10F 3 - 1 ARRESTER, LIGHTNING, RP, 10KV
7 KLC2HUF 3 - 1 LUG, 2-HOLE, ARRESTER TYPE
8 KLC2H79ALF 3 - 1 LUG, 2-HOLE, 795

- 9 PCC18PILASTERF 1 328732 1 PILASTER POLE
NOTES:

; 10/5/12 BURLISON | BURLISON | ADCOCK Pmb

Y I ] e TERMINAL POLE, SUBSTATION PILASTER @Energy-
0 fon210 | oamea | cumn | euans DWG.
REVISED | BY | ck'D |APPR. FL A 21,10-01B




GROUND BRAIDS

I U-GUARD
POLE

U-GUARD _ |§

BAND EACH U-GUARD
SECTION DIRECTLY TO

A

f+— PILASTER POLE
CN 328732

GROUND PROVIDED
BY SUBSTATION
CONSTRUCTION

PR
POLE
P
PR
<>\/ \A’ 2
DOV
BANDING DETAIL \,/<\\/f<\\/,/<\§
NOTES:

1. SEE DWG. 21.01-01B FOR BILL OF MATERIAL. ORDER QUANTITY OF 2 OF MACRO UNIT.

2. BAND U-GUARD TO POLE. USE 3 BANDS ON 10' U-GUARD SECTION. USE 2 BANDS ON VENTILATOR
BOOT.

3

2 TERMINAL POLE

1 | smenz2 Jeuruson Jeuruson | Euans

0 [ 100 | oawa | cuw | euans SUBSTATION PILASTER, DOUBLE CIRCUIT
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Progress Energy

DWG.
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TERM. LUG
CN 155464

AMPAC WEDGE
CN 165277

795 AAC

TERM. LUG
CN 155328

)}

IF REGULATORS ARE
REQUIRED CONTACT
SUBSTATION DEPT. =— SUBSTATION
FOR ADDITIONAL SPACE. CONSTRUCTION TO
PROVIDE GROUND

H—H 8' MINIMUM i
Ll Ll :
\ VENTILATED BOOT /)

-

SUBSTATION GROUND GRID

NOTES:

1. DISTRIBUTION CONSTRUCTION WILL INSTALL 795 AAC CONDUCTORS FROM UG TERMINATION TO THE CIRCUIT
BREAKER LINE DISCONNECT AND TO THE BYPASS SWITCH. DISTRIBUTION CONSTRUCTION WILL ALSO MAKE
CABLE NEUTRAL CONNECTION TO THE GROUND (NEUTRAL) PROVIDED BY SUBSTATION CONSTRUCTION ON
THE PILASTER POLE.

2. INSTALL VENTILATED BOOT ON ALL FEEDER TERMINATIONS.

3

Duke
f SUBSTATION CONNECTIONS, 55"9’”@
0 froni0 | oanna | cuinw | Euans STANDARD TWO-BANK SU BSTATION F L A DWG.
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SUBSTATION BUS
SUBSTATION PERSONNEL
TO DRILL TERMINAL
MOUNTING HOLES ON
BUS WORK

11

4 HOLE LUG —/

795 JUMPER

DISTRIBUTION PERSONNEL
WILL INSTALL CONDUCTOR
AND MAKE CONNECTION
TO BUS AND CONNECT
CABLE NEUTRAL TO POLE
NEUTRAL (GROUND).

GROUND
BRAID

# 2 BC CROSS BOND

SEE NOTE 2

SUBSTATION CONSTRUCTION
TO PROVIDE NEUTRAL ON POLE

PER STATION GENERAL LAYOUT —E\

) \— VENTILATED BOOT —/)

\ GROUND GRID

NOTES:
1. INSTALL VENTILATED BOOT ON ALL FEEDER TERMINATIONS.
2. CONNECT EACH INDIVIDUAL GROUNDING BRAID FROM TERMINATOR TO THE NEUTRAL.

#6 SD BC

SUBSTATION CONNECTIONS,

3
2
1
0

10/12/10

HIGH DENSITY SUBSTATION
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22.01 USE AND LOCATION

TRENCHING AND EXCAVATION . . ... e e e e .22.01-00A
TRENCHING AND EXCAVATION . ... . i i e e e e e e .22.01-00B
CABLE AND CONDUIT DEPTH AND SPACING -NO JOINTUSERS . ......... .. ... i, 22.01-01
USE OF CONDUIT . ottt i i i e e i e e e et .22.01-02A
USE OF CONDUIT . ... e e e e e e e e .22.01-02B
USE OF CONDUIT . L i i i et et e i ey .22.01-02C
USE OF CONDUIT . ... e i e i e e e 22.01-02D
RECOMMENDED CONDUIT FILL . ... i i i i et e .22.01-03
ROUTING CONDUITS AROUND OBSTACLES . . ... ..o i i 22.01-04
UNDERGROUND CLEARANCES FOR OTHER UTILITIES (COMPANY CABLES TO

OTHER SYSTEMS ). .. i i e e e e e 22.01-05
TRENCHING/TUNNELING NEAR TREES . . . .. .. . i i i i 22.01-06
MARKING TAPE - BURIED ELECTRIC LINE. ... .. .. . . . i .22.01-08

22.02 TRENCHING AND SHORING

TRENCH DETAILS JOINT TRENCH WITH NATURAL GAS . ... .. ... .. it . 22.02-02A
TRENCH DETAILS JOINT TRENCH WITH NATURAL GAS . . .. ... ... i . 22.02-02B
VERTICAL SHORING PROCEDURES FOR SPEED SYSTEM SHORING EQUIPMENT . ............ . 22.02-17
VERTICAL SHORING PROCEDURES FOR SPEED SYSTEM SHORING EQUIPMENT . ............ . 22.02-18

22.03 PULLING LUBRICANT
RECOMMENDED LUBRICANT FOR PULLING ALLWIREINCONDUIT .............cvtvevnennn. 22.03-02

22.04 CONDUIT INSTALLATION

PVC CONDUIT AND CIC INSTALLATION PROCEDURE . ... ... .. . .ttt . 22.04-02
INSTALL PREBENTS. .o i i i e i e . 22.04-04

22.05 CONDUIT REPAIR

PVC CONDUIT SPLICING, REPAIRING EXISTING CONDUIT WITHOUT CABLE . .. .............. 22.05-01
CUTTING AND JOINING PVC CONDUIT . . ... e e 22.05-02
JOINING 6" PVC TO 7" POLYETHYLENE PIPE . ... ... . ittt S . 22.05-03
PVC CONDUIT SPLICING, REPAIRING EXISTING CONDUITWITH CABLE . ... ................. 22.05-04

22.06 CONDUIT LOCATION IN PAD-MOUNTED EQUIPMENT
CABLE AND CONDUIT PLACEMENT FOR TRANSFORMER PAD FOR 25 TO

167 KVA SINGLE-PHASE. .. ... i e i e .22.06-02A
CONDUIT BEND PLACEMENT FOR TRANSFORMER PAD FOR 25 TO

167 KVA SINGLE-PHASE. .. ... i i i i i i .22.06-028B
CABLE AND CONDUIT PLACEMENT FOR THREE-PHASE

TRANSFORMER PAD 75-300KVA . .. .. i i e .22.06-03A
CABLE AND CONDUIT PLACEMENT FOR THREE-PHASE

TRANSFORMER PAD 500-3000KVA . . ... ... . e i 22.06-03B
CABLE AND CONDUIT PLACEMENT FOR S&C PME SWITCHGEAR . ........... ... ... covunn. . 22.06-04
CABLE AND CONDUIT PLACEMENT FOR TRAYER SWITCHGEAR . .. ....... ... ... ... .. ... ... 22.06-06
CABLE AND CONDUIT PLACEMENT FOR VFI SWITCHGEAR . .. .. ... ... ... i 22.06-07
CABLE AND CONDUIT PLACEMENT FOR PAD-MOUNTED SWITCHGEAR . ..................... 22.06-08
CABLE AND CONDUIT PLACEMENT FOR VISTASWITCHGEAR . . ......... ... ... .ovuinn. . 22.06-09A
CABLE AND CONDUIT PLACEMENT FOR VISTA NEXT GENERATION SWITCHGEAR . ............ 22.06-098
CABLE AND CONDUIT PLACEMENT FOR PAD-MOUNTED METER ENCLOSURE . ................ 22.06-10A
CABLE AND CONDUIT PLACEMENT FOR PAD-MOUNTED METER ENCLOSURE . ................ 22.06-10B
CABLE AND CONDUIT PLACEMENT FORTRAYERATS VFL . . .. .. ... . i 22.06-12

FOR MAINTENANCE ONLY DRAWINGS

THE FOR MAINTENANCE ONLY DRAWINGS LISTED BELOW ARE NOT CONTAINED
IN THE PRINTED SPEC BOOK, BUT ARE AVAILABLE ONLINE

BENDING CIC AND CIC INSTALLATION PROCEDURES (FMO) . ..... ... ... it i ii i 22.04-03
POLYETHYLENE (CIC) CONDUIT SPLICING (FMO) . ... ...ttt it e e e e . 22.05-05
CABLE AND CONDUIT PLACEMENT FOR S&C PMH SWITCHGEAR(FMO) . .................... 22.06-05
3 D
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GENERAL

ALL SOIL THAT IS EXCAVATED WILL BE CLASSIFIED AS TYPE C.

A COMPETENT PERSON SHALL BE ON SITE DURING ALL TRENCHING AND EXCAVATING. A COMPETENT PERSON IS DEFINED IN OSHA
STANDARDS 1926.650 SUBPART P.

OSHA GUIDELINES
A. SITE EXCAVATION

ALL UNDERGROUND UTILITIES THAT MIGHT INTERFERE WITH THE EXCAVATION MUST BE LOCATED PRIOR TO EXCAVATION. CALL

SUNSHINE ONE (1-800-432-4770) FOR UNDERGROUND UTILITY LOCATIONS.

PROTECT EXCAVATION THAT IS ADJACENT TO BUILDINGS, WALLS, SIDEWALKS OR SPOIL PILES TO AVOID STRUCTURAL COLLAPSE

OR CAVE-IN,

REMOVE OR DIVERT SURFACE WATER THROUGH THE USE OF WELL POINTS OR PUMPS.

THE EXCAVATION CONDITIONS MUST BE REEVALUATED BY A COMPETENT PERSON AFTER OR DURING EACH WEATHER CHANGE.
THE EXCAVATION SITE MUST BE EVALUATED DAILY BY A COMPETENT PERSON PRIOR TO THE START OF WORK.

GUARD EXCAVATION NEAR MOVING AND VIBRATING TRAFFIC FROM COLLISIONS, FALLS OR CAVE-INS.

IF A HAZARDOUS ATMOSPHERE COULD REASONABLY BE EXPECTED TO EXIST (i.e., PROXIMITY TO LANDFILLS OR STORAGE AREA

FOR HAZARDOUS MATERIALS, EXCAVATION GREATER THAN 4', ETC.), THEN THE SITE SHALL BE TESTED BEFORE ANY EMPLOYEES

ENTER THE EXCAVATION AND BE RETESTED AS OFTEN AS NECESSARY.
B. EXCAVATION RULES

HARD HATS MUST BE WORN AT ALL TIMES WHILE WORKING IN AN EXCAVATION.

BARRIER PHYSICAL PROTECTION SHALL BE PROVIDED AT ALL UNATTENDED LOCATED EXCAVATIONS. ALL UNATTENDED WELLS,
PITS, SHAFTS, ETC., SHALL BE BARRICADED OR COVERED.

WHILE EXCAVATION IS OPEN, UNDERGROUND INSTALLATIONS SHALL BE PROTECTED, SUPPORTED OR REMOVED AS NECESSARY
TO SAFE GUARD EMPLOYEES.

A LADDER OR RAMP IS REQUIRED EVERY 25 FEET IN EXCAVATIONS MORE THAN 4 FEET DEEP.
EMPLOYEES SHALL WEAR A HIGH-VISIBILITY TRAFFIC VEST WHEN EXPOSED TO PUBLIC VEHICULAR TRAFFIC.

WHERE HAZARDOUS ATMOSPHERIC CONDITIONS EXISTS, EMERGENCY RESCUE EQUIPMENT, SUCH AS BREATHING APPARATUS, A

SAFETY HARNESS AND LINE, OR A BASKET STRETCHER SHALL BE READILY AVAILABLE. THIS EQUIPMENT SHALL BE ATTENDED
WHEN IN USE.

EMPLOYEES ENTERING MANHOLES SHALL WEAR A HARNESS WITH A LIFE-LINE SECURELY ATTACHED TO IT, SEPARATE FROM A
"HAND-LINE," AND IT SHALL BE INDIVIDUALLY ATTENDED AT ALL TIMES.

EMPLOYEES SHALL NOT WORK IN EXCAVATIONS IN WHICH THERE IS ACCUMULATED WATER, OR WATER 1S ACCUMULATING,
UNLESS ADEQUATE PRECAUTIONS HAVE BEEN TAKEN TO PROTECT EMPLOYEES AGAINST THE HAZARDS POSED BY WATER

REMOVAL EQUIPMENT, THE EQUIPMENT AND OPERATIONS SHALL BE MONITORED BY A "COMPETENT PERSON" TO ENSURE PROPER

OPERATIONS.

SIDEWALKS, PAVEMENTS AND APARTMENT STRUCTURES SHALL NOT BE UNDERMINED UNLESS SUPPORTED TO PROTECT EMPLOYEES

FROM POSSIBLE COLLAPSE OF SUCH STRUCTURES.

SPOIL AND OTHER MATERIALS OR EQUIPMENT SHALL BE PLACED A MINIMUM OF 2 FEET FROM THE EDGE OF AN EXCAVATION.
USE OF RETAINING DEVICES TO PREVENT MATERIALS OR EQUIPMENT FROM FALLING OR ROLLING INTO EXCAVATION MAY BE
NECESSARY.

“A—— <—A~—}
@ /ém

TRENCHING CROSS SECTION

WHEN DIMENSION "A" IS 2 FEET OR GREATER AND DIMENSION "B" IS LESS THAN 5 FEET, SHORING WILL USUALLY NOT BE REQUIRED
UNLESS THE ON-SITE COMPETENT PERSON DETERMINES THAT EXTENUATING CIRCUMSTANCES REQUIRES SHORING.

: JB Duke

) TRENCHING AND EXCAVATION & Energy.
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TRENCHING AND EXCAVATION GUIDELINES

1. THE BOTTOM OF THE TRENCH SHOULD BE SMOOTH EARTH OR SAND.

2. WHEN INSTALLING DIRECT BURIED CABLE IN ROCK OR ROCKY SOILS, THE CABLE SHOULD BE LAID ON A
PROTECTIVE LAYER OF WELL-TAMPED BACKFILL.

3. BACKFILL WITHIN 4 INCHES OF THE CABLE SHOULD BE FREE OF MATERIALS THAT MAY DAMAGE THE

CABLE/CONDUIT.

4. BACKFILL SHOULD BE ADEQUATELY COMPACTED.

5. MACHINE COMPACTION SHOULD NOT BE USED WITHIN 6 INCHES OF THE CABLE.

6. ALL PRIMARY AND SECONDARY CABLES MUST HAVE APPROPRIATE IDENTIFICATION TAGS.

7. COLOR WIRE TIES ON SECONDARY CABLES ARE NOT TO BE DUPLICATED AT A TRANSFORMER LOCATION.

8. ALL CABLE ENDS MUST BE CAPPED WITH PROPER SIZE CAP. WRAPPING WITH TAPE DOES NOT PROVIDE

ADEQUATE PROTECTION.

9. PVC ENDS MUST BE CAPPED.

10. ALL PVC DEADENDS BURIED WITHOUT ADJACENT CABLE (i.e. ROAD CROSSINGS) ARE TO BE MARKED WITH
A POWER MARKER (WHOOPIE CUSHION). IN ADDITION, ALL BELOW GRADE PULL BOXES ARE TO BE MARKED

WITH A POWER MARKER.

JOINT USE TRENCH

RECOMMENDED POSITION FOR CABLE AND CONDUIT IN TRENCH

SECONDARY

CONDUIT (IF REQUIRED)
STREET LIGHT

&
N
&

N

1. NOTIFY SUNSHINE ONE LOCATING SERVICE (1-800-432-4770) PRIOR TO EXCAVATING.

2. COORDINATE WITH GAS TRANSMISSION COMPANIES PRIOR TO EXCAVATING IN VICINITY OF THEIR FACILITIES.

3. PRIMARY AND/OR SECONDARY CABLE AND CONDUIT SYSTEM MUST BE SEPARATED FROM COMMUNICATION
CABLES AT LEAST 12 INCHES. NOTE: NO INTENTIONAL SEPARATION IS REQUIRED FROM COMMUNICATION

CABLES IF BY MUTUAL CONSENT THE CABLES ARE BEING RANDOMLY LAID.

4. EXTREME CARE SHOULD BE USED WHEN DIGGING AROUND FIBER OPTIC.

5. "VITAL" COMMUNICATION FIBER OPTIC LINE REQUIRES CLOSE COORDINATION WITH COMMUNICATION
PROVIDER PRIOR TO EXCAVATION.

RAILROAD CROSSING

1. DIRECTIONAL BORE UNDER RAILROAD TRACKS. NESC REQUIRES MINIMUM OF 60 INCHES BELOW TOP OF RAILS.

3
2
1
0

9/29/10

DANNA

GUINN

ELKINS

REVISED

BY

CK'D

APPR.

TRENCHING AND EXCAVATION

o Eneray.

DWG.
FLA| 2201008




*CLEARANCE FOR PARALLEL CABLE RUNS

MINIMUM HORIZONTAL CLEARANCE BETWEEN CABLE(S) OF DIFFERENT LOOPS
APPLIES TO DIRECT BURIED CABLE, CONDUIT WITH CABLE INSTALLED AND CABLE INSTALLED VIA DIRECTIONAL BORE METHOD

DIRECT BURIED SECONDARY OR SL
CABLES FEEDER CABLE PRIMARY CABLE CABLE
FEEDER CABLE 24" 24" 24"
PRIMARY CABLE 24" RANDOM LAY RANDOM LAY
SECONDARY OR SL "
CABLE 24 RANDOM LAY RANDOM LAY

*FOR FEEDER CABLES ON SAME LOOP OR PRIMARY CABLES ON SAME LOOP, CLEARANCE BETWEEN CABLES
SHALL BE 36"

DIRECT BURIED CABLE

RIR AR

36" /

4
7—' UNDERGROUND
¢ CABLES

24" OR RANDOM LAY
SEE CHART ABOVE

CONDUIT

(A 54

CABLE/

CONDUIT 24" OR RANDOM LAY

SEE CHART ABOVE

CABLE WITH SPARE CONDUIT

CABLE/

CONDUIT 24" OR RANDOM tAY

SEE CHART ABOVE

CONDUIT CONCRETE ENCASED

6-12" COVER
//\ KA X

AL
X
-1 2" MIN. CONCRETE
o KTOPANDSIDES
CONCRETE <
CAP

CONDUIT
NOTES:

1. SEPARATION REQUIREMENTS DO NOT APPLY TO CONDUIT SYSTEMS WITH CONCRETE ENCASEMENT AS
CONSTRUCTED IN ABOVE ILLUSTRATION.

2 Duke
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THE USE OF CONDUIT DEPENDS ON APPLICATION AND FIELD CONDITIONS. CONSULT THE FOLLOWING
INFORMATION WHEN MAKING A DETERMINATION FOR A PARTICULAR SITUATION. CONSULT DISTRIBUTION
STANDARDS FOR QUESTIONS NOT ADDRESSED BELOW.

TRENCH

® PRIMARY CABLE (ALL SIZES) THAT IS INSTALLED VIA THE TRENCHING METHOD WILL BE DIRECT BURIED
IN TRENCH

® SERVICE AND SECONDARY CABLE THAT IS INSTALLED VIA THE TRENCHING METHOD WILL BE DIRECT
DIRECT BURIED IN TRENCH

P= o STANDARD CABLE DEPTH IS 36".

DIRECTIONAL BORE

® PRIMARY CABLE (ALL SIZES) THAT IS INSTALLED VIA THE DIRECTIONAL BORE METHOD SHOULD BE DIRECT
BURIED WITHIN BORE.

® SERVICE AND SECONDARY CABLE THAT IS INSTALLED VIA THE DIRECTIONAL BORE METHOD SHOULD BE
DIRECT BURIED WITHIN BORE.

P o STANDARD CABLE DEPTH IS 36".
CONDUIT USAGE

FUTURE MAINTENANCE CONSIDERATIONS MAY MAKE IT NECESSARY TO INSTALL A SPARE CONDUIT. IF FUTURE
REPLACEMENT OF CABLE WOULD NOT BE POSSIBLE USING TRENCHING OR DIRECTIONAL BORE METHODS, THEN
A SPARE CONDUIT MUST BE INSTALLED. THE FOLLOWING IS A LIST OF FUTURE MAINTENANCE CONSIDERATIONS
THAT MUST BE REVIEWED BEFORE THE DECISION IS MADE TO INSTALL A SPARE CONDUIT.

® FUTURE REPLACEMENT WOULD REQUIRE DIRECTIONAL BORING BUT THE DISTANCE OF THE BORE IS
LONGER THAN THE MAXIMUM DIRECTIONAL BORE LENGTH. SOME FACTORS THAT DETERMINE MAXIMUM
BORE LENGTH ARE 1) MAXIMUM FOOTAGE ON THE CABLE REEL, 2) AS A RULE OF THUMB THE BORE LIMITS
ON CURRENT DIRECTIONAL BORE MACHINES USED BY PGN CONTRACTORS IS APPROXIMATELY 500 FT.
FOR FUTURE BORES OVER 500 FT CONSULTATION WITH THE CONTRACTOR SHOULD TAKE PLACE. 3)
EXCESSIVE CABLE PULLING TENSIONS. CABLE PULLING PROGRAM SHOULD BE USED TO DETERMINE IF
MAXIMUM CABLE TENSIONS WILL BE EXCEEDED DURING CABLE PULLBACK.

® FUTURE REPLACEMENT WOULD REQUIRE DIRECTIONAL BORE BUT GREEN SPACE NEAR THE TRANSFORMERS
AND OR TERMINATIONS IS LIMITED. THE DIRECTIONAL BORE METHOD REQUIRES BORE PITS TO INSTALL
AND RECEIVE THE CABLE OR CONDUIT. THESE AREAS MUST BE AVAILABLE AS GREEN SPACE (NO
PAVEMENT) FOR FUTURE INSTALLATION AND RECEIVING PITS (TYPICALLY A 6' X 6' AREA FOR EACH PIT).
IN ADDITION, THE BORE PIT AREAS MUST BE ABLE TO ACCOMMODATE THE NECESSARY EQUIPMENT
REQUIRED TO COMPLETE THE BORE (I.E.- BORING RIG, TRUCK, AND REEL TRAILER). IF UNCLEAR ABOUT
FUTURE ABILITY TO BORE, PLEASE CONSULT WITH THE BORING CONTRACTOR.

SPECIAL CONDITIONS FOR CONDUIT USAGE

CERTAIN CONDITIONS MAKE IT NECESSARY TO INSTALL CABLE IN CONDUIT. THE FOLLOWING ARE
EXAMPLES OF APPROVED CONDITIONS.

® PROJECT TIMING

O CROSSINGS UNDER PAVEMENT WHERE CONDUIT MUST BE INSTALLED PRIOR TO CABLE INSTALLATION
DUE TO PROJECT TIMING (EVERY EFFORT SHOULD BE MADE TO INSTALL CABLE IF TIMING AND FIELD
CONDITIONS ALLOW). '

® CUSTOMER REQUEST

O PGN IS A "DIRECT BURIED" UTILITY. CUSTOMER REQUESTS FOR CONDUIT INSTALLATION SHOULD BE
EVALUATED ON A CASE-BY-CASE BASIS AND WILL REQUIRE MANAGEMENT APPROVAL. THE CUSTOMER
IS RESPONSIBLE FOR PAYING ALL ADDITIONAL COSTS ASSOCIATED WITH THE REQUEST
(I.E.- CONDUIT, BOXES, SPLICES, PULLING LABOR, ETC.).

9/21/12
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® SPECIFIC REGULATIONS*
O RAILROAD AND GAS TRANSMISSION CROSSINGS.
0 CROSSING OTHER UTILITIES WHEN CODE CLEARANCES CANNOT BE MET (SEE DWG 22.01-05).
O REQUIRED BY DOT OR OTHER GOVERNMENTAL AGENCIES.
O SUBSTATION EXITS TO JUST OUTSIDE OF FENCE.
® FUTURE GROWTH
O CONDUIT FOR FUTURE PROJECT EXPANSION AND LOAD GROWTH. FOR LONGER TERM FUTURES, AN
ECONOMIC ANALYSIS SHOULD BE PERFORMED TO DETERMINE BEST OPTION (I.E. INSTALL CONDUIT NOW
VS. BORE IN THE FUTURE).
® SHALLOW INSTALLATIONS *
o PRIMARY (ALL SIZES)
® LESS THAN 30" TO 12" - SCH 40 PVC
* LESS THAN 12" TO 6" - STEEL OR CONCRETE ENCASED PVC
O SECONDARY (SERVICE AND LIGHTING)
s LESS THAN 24" TO 12" - SCH 40 PVC
» LESS THEN 12" TO 6" - STEEL OR CONCRETE ENCASED PVC
P= o INSTALLATIONS GREATER THAN 48" DEEP
O PRIMARY AND SECONDARY - ALL SIZES

CERTAIN CONDITIONS MAKE IT NECESSARY TO INSTALL A SPARE CONDUIT. THE FOLLOWING ARE EXAMPLES OF
APPROVED CONDITIONS.

® RADIAL PRIMARY FEEDS
O WHEN CABLE SUPPLYING A SINGLE RADIAL FED TRANSFORMER IS UNDER PAVEMENT OR CONCRETE.
CONDUIT CAN BE INSTALLED THE ENTIRE ROUTE FROM THE TERMINATION POINT TO THE TRANSFORMER
IF A MAJORITY OF THE ROUTE IS UNDER PAVEMENT OR CONCRETE.

© TRANSFORMERS ON "SHORT-TERM" RADIAL FEEDS (FUTURE LOOP) SHOULD FOLLOW THE
GUIDELINES PREVIOUSLY STATED ABOVE UNDER " CONDUIT USAGE".

*USE THE MOST COST EFFECTIVE DESIGN WHEN TRANSITIONING FROM "CABLE IN CONDUIT" TO "DIRECT BURIED".
FOR EXAMPLE, EVALUATE THE COST OF A PULL BOX AND SPLICES VS. THE COST OF INSTALLING THE REMAINDER
OF THE SPAN IN CONDUIT.

DUCT BANK
¢ IN HEAVILY CONGESTED URBAN AREAS, INSTALL CABLE IN DUCT BANK; DEFINED AS HAVING INADEQUATE
WIDTH (SEE DWG. 22.01-05) FOR SEPARATION BETWEEN OUR FACILITIES AND FACILITIES OF OTHERS
(CABLE, PHONE, GAS, ETC.). CONDUIT WOULD TYPICALLY BE STACKED IN DUCT BANK ARRANGEMENT.
PULL BOXES

PULL BOXES SHOULD BE INSTALLED AS NEEDED TO HOUSE CABLE SPLICES IN CABLE IN CONDUIT INSTALLATIONS.
PULL BOXES SHOULD BE INSTALLED WHEN:

e IT HAS BEEN DETERMINED THAT THE MAXIMUM CABLE PULLING LENGTHS FOR CABLES IN CONDUIT HAVE
BEEN EXCEEDED.

® A JUNCTION IS REQUIRED PER SPECIFIC DESIGN CONSIDERATIONS.

THE RE-REELING PROCESS

® PURCHASE 1000 OR 500 KCMIL 15 KV CABLE ON LARGE REEL.

® INSTALL CONDUIT.

® MEASURE CONDUIT.

® TRANSFER THE PROPER LENGTH OF ALL THREE PHASES FOR THE PULL TO A SEGMENTED REEL.
® INSTALL THE CABLE IN CONDUIT.

PDuke
USE OF CONDUIT & Energy.

9/n/12 DANNA | BURLISON | ADCOCK

3
2
1
0

o/20/10 | oanma | GuINN § ELKINS FL A DWG.
REVISED | BY | CK'D | APPR. 22.01-02B




BACKFILL

THE NESC (SECTIONS 32 AND 35) REQUIRES CLEAN BACKFILL NEXT TO CONDUIT OR A DIRECT BURIED CABLE.

THE LACK OF CLEAN BACKFILL IS NOT A REASON TO INSTALL CABLE IN CONDUIT.

FROM SUBSECTION 321 AAND B

A. "THE BOTTOM OF THE TRENCH SHOULD BE UNDISTURBED, TAMPED, OR RELATIVELY SMOOTH EARTH. WHERE
THE EXCAVATION IS IN ROCK, THE CONDUIT SHOULD BE LAID ON A PROTECTIVE LAYER OF CLEAN TAMPED
BACKFILL."

B. "BACKFILL WITHIN 150 MM (6 IN) OF THE CONDUIT SHOULD BE FREE OF SOLID MATERIAL GREATER THAN
100 MM (4 IN) IN MAXIMUM DIMENSION OR WITH SHARP EDGES LIKELY TO DAMAGE IT. THE BALANCE OF
BACKFILL SHOULD BE FREE OF SOLID MATERIAL GREATER THAN 200 MM (6 IN) IN MAXIMUM DIMENSION.
BACFKILL MATERIAL SHOULD BE ADEQUATELY COMPACTED."

FROM SUBSECTION 352 A

A. "THE BOTTOM OF THE TRENCH RECEIVING DIRECT-BURIED CABLE SHOULD BE RELATIVELY SMOOTH
UNDISTURBED EARTH, WELL-TAMPED EARTH OR SAND. WHEN EXCAVATION IS IN ROCK OR ROCKY SOILS,
THE CABLE SHOULD BE LAID ON A PROTECTIVE LAYER OF WELL-TAMPED BACKFILL. BACKFILL WITHIN
100 MM (4 IN) OF THE CABLE SHOULD BE FREE OF MATERIALS THAT MAY DAMAGE THE CABLE. BACKFILL
SHOULD BE ADEQUATELY COMPACTED. MACHINE COMPACTION SHOULD NOT BE USED WITH 150 MM (6 IN)

OF THE CABLE."
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CONDVUIT USE BY TYPE

CURRENTLY, TWO TYPES OF PVC CONDUIT FOR ELECTRIC POWER CONDUCTORS AND CABLES ARE USED:
SCHEDULE 40 AND CELLULAR CORE. THESE TWO TYPES ARE TYPICALLY USED BY DIRECT BURIED PVC APPLICATIONS.

CONDUIT IS REQUIRED TO MEET CERTAIN INDUSTRY STANDARDS FOR STRENGTH, DIMENSIONAL COMPATIBILITY,
UV RESISTANCE, AND TEMPERATURE.

SCHEDULE 40
® NEMA TC-2
® UL 651

CELLULAR CORE
® ASTM F891
® ASTM F512-89a

CELLULAR CORE CONDUIT HAS A SEPARATE SET OF STANDARDS UNDER WHICH IT IS MANUFACTURED BUT WE
REQUIRE THE CONDUIT TO MEET SCHEDULE 40 STRENGTH AND TEMPERATURE REQUIREMENTS. IT IS THEREFORE
EQUIVALENT IN APPLICATION TO SCHEDULE 40 AND WILL BE STOCKED IN CERTAIN SIZES UNDER THE SCHEDULE
40 CATALOG NUMBERS.

BOREGUARD SCH. 40 6" PVC CONDUIT IS USED FOR TYPICAL DIRECTIONAL BORE PROJECTS WHERE FUSED PIPE
IS NOT REQUIRED BY THE PERMITTING AUTHORITY.

CURRENTLY, TWO TYPES OF HDPE CONDUIT FOR ELECTRIC POWER CONDUCTORS AND CABLES ARE USED:
SDR 13.5 AND SDR 11. SIZES AND TYPES ARE LISTED BELOW:

® 7" SDR 13.5, FUSED PIPE. INSIDE DIAMETER 6", CN 9220120565
WALL THICKNESS 0.528"
USED FOR DIRECTIONAL BORE PROJECTS WHERE FUSED PIPE IS REQUIRED BY PERMITTING AUTHORITY (DOT)

P= 02" SDR 135, COIL PIPE INSIDE DIA. 2.047", CN 370152 USED FOR DIRECTIONAL BORE PROJECTS.
P= @ 4" SDR 135, COIL PIPE INSIDE DIA. 3.793", CN 370156 USED FOR DIRECTIONAL BORE PROJECTS.

® 7" SDR 11, FUSED PIPE. INSIDE DIAMETER 5.74", CN 9220244901
WALL THICKNESS 0.647"
USED FOR DIRECTIONAL BORE PROJECTS WHERE FUSED PIPE AND SDR 11 GRADE IS REQUIRED BY
PERMITTING AUTHORITY (RR)
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I. RECOMMENDED MAXIMUM FILL OF CONDUIT
AS % OF CROSS-SECTIONAL ARFA
NUMBER OF CABLES
1 2
NEW CONSTRUCTION 53% 31%

II. CONDUIT DIMENSIONS
RIGID STEEL PVC SCHED 40 POLYETHYLENE

MIN, CROSS SECT. MIN. CROSS SECT. MIN. CROSS SECT.
sIZE (IN.) | INsIDE AREA INSIDE AREA INSIDE AREA TYPE
DIA. (IN.) (8Q. IN.) DIA. (IN.) (5Q. IN.) DIA. (IN.) (SQ. IN.)
3/4" - ] - Z 0.772 0.468 SDR 13.5
1" 1.05 0.86 1.004 0.792 - - -
1-1/2" - - 1.564 1.921 1.618 2.056 SDR 13.5
2 2.07 3.36 2.021 3.208 2.023 3.214 SDR 13.5
2-1/2" 2.47 4.79 2.414 4,577 2.417 4.588 SDR 13.5
3" 3.07 7.38 3,008 7.106 - - -
4" 4.03 12.72 3.961 12.323 3.840 11.581 SDR 13.5
5" 5.05 20.00 4.975 19.439 - - -
6" 6.07 28.89 5.986 28.143 - - -
7" - - 5 - 6.006 SDR 13.5

. CONDUIT SIZE FOR PRIMARY
PVC OR STEEL POLYETHYLENE
1 CABLE 2 CABLES | 3 CABLES 1 CABLE 2 CABLES | 3 CABLES

1000 KCMIL AL, 15 KV, 175 MIL 5 - 6" 4" s 7"
500 KCMIL AL, 15 KV, 175 MIL . . . I B, - 7
#4/0 CU, 15 KV, 175 MIL : - e . . 7
#1/0 AL, 15 KV, 175 MIL 2" 4" 4" 2" 4" 4"

JACKETED CABLE

#1/0 AL, 25 KV, 260 MIL 2" 4" 4" 2" 4" 4"

IV. CONDUIT SIZE FOR SECONDARY, SERVICE AND LIGHTING
PVC OR STEEL POLYETHYLENE

CABLE 2 CIRCUITS 2 CIRCUITS
1 CIRCUIT (PARALLEL 1 CIRCUIT (PARALLEL

SERVICES ONLY) SERVICES ONLY)
2 #10 CU LIGHTING CABLE 1-1/2" 2’
3 #10 CU LIGHTING CABLE - 2"
2 #6 AL LIGHTING CABLE 1-1/2" 2’
3 #6 AL LIGHTING CABLE - 2"
#2 TPX 1-1/2" 2"
#2/0 TPX 2" 2"
#4J0 TPX 2 2"
350 TPX 2-1/2" 4"
500 TPX 4" 3"
750 TPX 4" 4"
#4/0 QPX pr yo
350 QPX 4" 4"
500 QPX 4"
750 QPX 7"

NOTES:

1. WHEN THREE NON-TRIPLEXED (PARALLEL) CABLES ARE PULLED INTO CONDUIT, THE CONDUIT MUST BE LESS
THAN OR GREATER THAN THREE TIMES THE DIAMETER OF ONE CABLE BECAUSE THE CENTER CABLE MAY WEDGE
BETWEEN THE OTHER TWO AND JAM, ESPECIALLY AROUND BENDS IN THE CONDUIT. CABLE PULLING PROGRAMS
WILL PROVIDE INFORMATION ON THE POSSIBILITY OF JAMMING BASED ON THE CONDUIT DIAMETER SELECTED.

PDuke
RECOMMENDED CONDUIT FILL @ Energy-

29110 ELKINS DWG.
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2-90° BENDS —/L 2-90° BENDS

BENDS ARE NOT TO
UNACCEPTABLE FIELD CHANGE BE ADDED UNLESS

APPROVED BY

ENGINEERING

NOTES:

1.

MAKING FIELD CHANGES FOR ROUTING CONDUIT AROUND PREVIOUSLY UNKNOWN OBSTACLES IS NOT
AUTOMATICALLY APPROVED. THE ADDITION OF NON-APPROVED BENDS CAN INCREASE THE DIFFICULTY
OF CABLE PULLING AND MAY EVEN MAKE THE PULL IMPOSSIBLE.

ANY DEVIATIONS FROM THE ORIGINAL DRAWINGS SHOULD BE ROUTED THROUGH ENGINEERING FOR
APPROVAL PRIOR TO INSTALLATION OF FACILITIES.

ROUTING CONDUITS AROUND OBSTACLES
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33.01 FLOODING AND STORM SURGE REQUIREMENTS

FLOODING AND STORM SURGE REQUIREMENTS FOR FLORIDA . .. ... .......... .. ... .. ... . 33.01-00
FLOODING AND STORM SURGE HARDWARE REQUIREMENTS . .............. ... ... .00 . 33.01-02

33.03 PADS AND PULLBOXES - FLOODING AND STORM SURGE REQUIREMENTS

SINGLE-PHASE TRANSFORMER BOX PAD . .. .. ...ttt i i 33.03-01
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200 AMP LOADBREAK ELBOW. ... ... e e e e e e s 33.05-05
200 AMP LOADBREAK ELBOW . ... .. .. . 33.05-06
200 AMP LOADBREAK ELBOW . . .. .. . i i i e s . 33.05-07
200 AMP LOADBREAK ELBOW . ... .. ... i i i e . 33.05-08
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200 AMP LOADBREAK ELBOW - COLD SHRINK . . ... ... ... i .33.05-10
200 AMP LOADBREAK ELBOW - COLD SHRINK . . .. ... . . i . 33.05-11

33.06 PAD-MOUNTED TRANSFORMER ~ FLOODING AND STORM SURGE REQUIREMENTS

SUBMERSIBLE SECONDARY SET SCREW CONNECTORS SINGLE-PHASE

TRANSFORMER S . . ..ttt i e e e e e e e . 33.06-01
SINGLE SET SCREW SUBMERSIBLE CONNECTORS - NOTES SINGLE-PHASE
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FLOODING AND STORM SURGE REQUIREMENTS FOR FLORIDA

THE FLORIDA PSC HAS MANDATED WHERE PRUDENT AND COST EFFECTIVE, THAT UNDERGROUND FACILITIES
ARE DESIGNED TO MITIGATE DAMAGE DUE TO FLOODING AND STORM SURGES.

IT IS ASSET MANAGEMENT'S RESPONSIBILITY TO DETERMINE APPLICABILITY OF FLOODING AND STORM
SURGE STANDARDS ON ALL NEW CONSTRUCTION, MAJOR PLANNED WORK, INCLUDING EXPANSIONS,
REBUILD OR RELOCATION OF EXISTING FACILITIES AND TARGETED CRITICAL INFRASTRUCTURE FACILITIES
AND MAJOR THOROUGHFARES.

PAD-MOUNTED TRANSFORMERS INSTALLED WITHIN 1000' OF ANY SALTWATER, SALTWATER MARSH OR AREAS
SUBJECT TO SEVERE SALT FOG, SEVERE CORROSION, EROSION FROM WIND-BLOWN SANDY SOILS OR HIGH
VELOCITY WINDS SHOULD BE CONSTRUCTED FROM 304L STAINLESS STEEL EXTERNALLY (NON-STANDARD).
SEE DWG. 12.08-12 FOR A LISTING OF THESE TRANSFORMERS.
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FLOODING AND STORM SURGE HARDWARE REQUIREMENTS

® SINGLE-PHASE TRANSFORMER BOX PAD, SEE DWG. 33.03-01.

* SUBMERSIBLE SECONDARY SET SCREW CONNECTORS. FOR SINGLE-PHASE PAD-MOUNTED TRANSFORMERS, SEE
DWGS. 33.06-01 AND 33.06-02.

o STAINLESS STEEL PAD-MOUNTED TRANSFORMERS, SEE DWG. 12.08-12. (ONLY IF WITHIN 1000 FT. OF
SALTWATER OR SALTWATER MARSH).

* ABOVE GROUND PEDESTALS WITH SINGLE SET SCREW, SUBMERSIBLE CONNECTORS, SEE DWGS. 25.02-02B AND
AND 25.04-06.

* SUBMERSIBLE SWITCHGEAR:

TRAYER OIL FILLED 600 AMP LOADBREAK, 200 AMP CURRENT LIMITING FUSE. SEE DWGS. 28.06-01 AND
AND 28.06-03.

NOTE: TRAYER FOOTPRINT MATCHES S&C PMH GEAR FOR RETROFIT APPLICATIONS.
OR

VISTA NEXT GENERATION SWITCHGEAR, 600 AMP LOAD BREAK, 200 AMP ARC SPINNER INTERRUPTER SEE
DWG. 28.03-07.

® COLD SHRINK FOR 200 AMP LOAD BREAK ELBOW, SEE DWGS. 33.05-05 THROUGH 33.05-11.
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I 50" 1

» CU PADTMT37X43FBCF
CN 9220148379

MATERIAL: FIBERGLSS REINFORCED POLYMER
WITH MUNSELL GREEN #7GY3.29/1.5

SECTION AA

MAXIMUM EQUIPMENT WEIGHT: 2,000 LBS. (167KVA)

NOTES:

1. FOR USE AS TRANSFORMER MOUNTING BOX IN AREAS WHERE STANDING WATER DUE TO FLOODING AND

STORM SURGE WILL BE PRESENT OVER AN EXTENDED PERIOD OF TIME.

. THE GROUND SHALL BE LEVELED AND THOROUGHLY COMPACTED BEFORE BOX PAD IS INSTALLED.

2
3. USE FIRE ANT CONTROL UNDER ENTIRE PAD INCLUDING PAD OPENINGS.

H

. MAINTAIN CLEARANCES PER DWG. 27.06-05.

5. SOD MAY BE REQUIRED AROUND BOX PAD TO PREVENT SOIL EROSION.

SINGLE-PHASE TRANSFORMER
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COMPATIBLE [ AppLICATION|QTY. | N DESCRIPTION

326237 | CONN, TRML ELBOW, 4/0
326422 | ELBOW, 200A, LB, #1/0
326241 | CONN, ELBOW 1/0 SOL
326410 | ELBOW, 200A, LB, #1/0
INSTRUCTIONS 326238 CONN, TRML ELBOW, #2
EB2AL2LB15F SINGLE-PHASE
326410 | ELBOW, 200A, LB, #1/0
- - 1 326240 | 1/0 STR COPPERTOP CONNECTORS

*EACH KIT CONTAINS INSTRUCTIONS, ELBOW, MALE CONTACT PROBE, AND SILICONE
LUBRICANT.

NOTE: ELBOW (CN 326410) IS TO BE USED FOR 1/0 SOLID, 1/0 STR & #2 STR

EB40AL21.B15F SINGLE-PHASE

EB10AL2LB15F SINGLE-PHASE

THIS PROCEDURE IS FOR DE-ENERGIZED CONDITIONS.
USE PROPER SAFETY PROCEDURES AS OUTLINED IN
IN THE ACCIDENT PREVENTION MANUAL.

BEFORE WORKING ON CABLE, GROUND IT.

INSTALLATION GUIDELINES

TRAIN CABLE TO FINAL ASSEMBLED POSITION ALLOWING
SLACK FOR LOADBREAK OPERATION.

REMOVE PROPER
AMOUNT OF

CONDUCTOR CUT CABLE 18" PAST CENTERLINE OF BUSHING. THIS

INSULATION
TO INSTALL WILL LEAVE ENOUGH NEUTRAL CONDUCTOR FOR EASY
CONNECTOR. MAKEUP.

REMOVE JACKET AND UNWRAP NEUTRAL WIRES TO A
POINT 9" BELOW CENTERLINE OF BUSHING. (FOR
UNJACKETED CABLE, SECURE THE NEUTRAL TO THE
PRIMARY CABLE WITH AN EXTRA PIECE OF NEUTRAL
WIRE. TWIST THE NEUTRAL WIRES TOGETHER INTO A
SINGLE CONDUCTOR. DO NOT BIND THE PRIMARY CABLE

SEMI-CONDUCTING WHEN TWISTING THE NEUTRALS.

INSULATION SHIELD

CUT THE CABLE SQUARE AND EVEN AT THE CENTERLINE
OF THE BUSHING. REMOVE THE INSULATION SO THAT
THE CONNECTOR CAN BE INSTALLED. STRIP LENGTHS
CAN VARY BY ELBOW. USE THE DIMENSIONS ON THE
INSTRUCTION SHEET THAT CAME WITH THE ELBOW.

411
S e NNy IACKETED .&“' PROPER TOOLS MUST BE USED IN CABLE
PREPARATION. AVOID THE USE OF KNIVES
IN CABLE PREPARATION.

STRIP LENGTH VARIES BY MANUFACTURER.
CONSULT KIT INSTRUCTIONS FOR PROPER

LENGTH.
. - PDuke
T 200 AMP LOADBREAK ELBOW @ Energy.
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CONNECTOR CRIMP CONNECTOR

ONTO CONDUCTOR

SEMICONDUCTING
SHIELD

JACKETED

CONCENTRIC CABLE

NEUTRAL

CONNECTOR

REMOVE PROPER
AMOUNT OF
INSULATION SHIELD.

INSULATION

SEMICONDUCTING
SHIELD

JACKETED

CONCENTRIC CABLE

NEUTRAL

WIRE BRUSH THE CONDUCTOR, AND INSTALL THE
CONNECTOR SO THAT THE THREADED HOLE LINES

UP WITH THE HOLE IN THE BUSHING. CRIMP THE
CONNECTOR. MAKE SURE THE CONNECTOR DOES
NOT "BANANA", AND THERE ARE NO SHARP EDGES.
FOR 1/0 SOL. WIRE, USE ONLY 5/8" NOSE DIE,

CN 415101. DO NOT USE BURNDY OH2S, CN 415109.

CRIMP THE CONNECTOR PER THE
MANUFACTURER'S INSTRUCTIONS.
CONSULT CRIMPING TABLE IN KIT
INSTRUCTIONS.

4113
L= | propEr ToOLS MUST BE USED
IN CABLE PREPARATION. AVOID
THE USE OF KNIVES IN CABLE
= PREPARATION.

CAREFULLY REMOVE THE PROPER AMOUNT OF
INSULATION SHIELD USING A SEMICON STRIPPER.
STRIP LENGTHS CAN VARY BY ELBOW. USE THE
INSTRUCTION SHEET THAT CAME WITH THE ELBOW.
DO NOT NICK OR SCORE INSULATION.

INSULATION LENGTH VARIES BY
MANUFACTURER. CONSULT KIT
INSTRUCTIONS FOR PROPER
LENGTH.
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USE A RAG TO
CLEAN CABLE.

DO NOT SQUIRT
CLEANER DIRECTLY
ONTO CABLE.

INSULATION \Y

j\

INSULATION

SHIELD CLOTH

CONCENTRIC
NEUTRAL

JACKETED
CABLE

DO NOT ALLOW CLEANER
TO COME IN CONTACT
WITH PROBE

SEE DETAIL A

PROBE

CONSULT THE MSDS BOOK FOR
THE RERSONAL PROTECTIVE
EQUIPMENT NECESSARY TO USE
THE CLEANING SOLVENT.

CLEAN THE CABLE BY WIPING WITH A CLEAN RAG
THAT HAS CLEANING SOLVENT ON IT. DO NOT POUR
CLEANING SOLVENT DIRECTLY ONTO THE CABLE.
IMPORTANT - DO NOT ALLOW CLEANING SOLVENT TO
CONTACT THE WHITE END OF THE CONTACT PROBE.
IT CAN CAUSE THE MATERIAL TO SWELL AND JAM THE
THE ELBOW IN THE BUSHING.

APPLY SILICONE LUBRICANT TO THE CLEAN
INSULATION. KEEP THE ELBOW AND CABLE CLEAN.
USING A DOWNWARD TWISTING MOTION, SLIDE THE
ELBOW ONTO THE CABLE.

ALIGN THE HOLE IN THE CONNECTOR WITH THE HOLE
IN THE ELBOW. INSERT THE CONTACT PROBE INTO
THE THREADED HOLE AND TURN BY HAND SEVERAL
TURNS. CHECK THAT THE PROBE HAS NOT CROSS-
THREADED. TIGHTEN THE PROBE TO PROPER TORQUE
USING THE PROBE INSTALLATION TORQUE WRENCH

(CN 413453).

NOTE: MANY ELBOW FAILURES HAVE BEEN TRACED TO
IMPROPER INSTALLATION OF THE PROBE.
PROPER TORQUE IS CRITICAL TO ELBOW LIFE.

DO NOT USE SILICONE TO LUBRICATE THREADS ON
CONNECTOR.

USING AN EXTRA PIECE OF NEUTRAL WIRE, ATTACH
ONE END TO THE GROUNDING EYE ON THE ELBOW,
AND TWIST THE OTHER END WITH THE OTHER NEUTRAL
CONDUCTORS. CRIMP OR BOLT THE TWISTED NEUTRAL
TO GROUND.

CN 414453

DETAIL A

LOADBREAK ELBOW&
PROBE INSTALLATION 1
TORQUE WRENCH —
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APPLICATION GUIDE

FAULT INDICATOR

FAULT INDICATOR

SEE NOTE 7

LOADMAKE

OTES:

NOTES:

1.

AREA MUST BE CLEAR OF OBSTRUCTIONS THAT

WOULD INTERFERE WITH OPERATIONS OF THE ELBOW

CONNECTOR.

. GRASP ELBOW FIRMLY WITH SHOTGUN STICK.
POSITION TIP OF PROBE INTO END OF LOADBREAK
BUSHING.

. SLOWLY INSERT ELBOW ONTO BUSHING UNTIL A
SLIGHT BUMP IS FELT.

. MAINTAINING A FIRM GRASP ON THE SHOTGUN
STICK, THRUST THE ELBOW THE REST OF THE
WAY ONTO THE BUSHING.

. PUSH AGAIN ON THE ELBOW USING THE SHOTGUN
STICK, AND THEN PULL GENTLY TO MAKE SURE
THAT IT IS SECURE.

. APPLY AN EVEN THIN LAYER OF HIGH VISCOSITY
SILICONE GREASE TO INSERT BUSHING BEFORE
INSTALLING ELBOW. DO NOT USE THIN SILICONE
GREASES ON ELBOWS AND BUSHINGS. HIGH
VISCOSITY GREASE PROMOTES FUTURE EASE OF
REMOVAL.

. EXTENDED BUSHING INSERT IS TO BE USED QNLY

WHERE EXTRA LENGTH IS NEEDED TO CLEAR
SECONDARY CONDUCTORS THAT INTERFERE WITH
THE PROPER OPERATION OF THE ELBOW.

.‘E—' PROPER PERSONAL PROTECTIVE

EQUIPMENT MUST BE USED WHEN
INSTALLING FAULT INDICATOR ON
ENERGIZED CABLES.

=’

INSTALL FAULT INDICATOR AS REQUIRED. INDICATOR
MUST BE BELOW ELBOW AND ABOVE NEUTRAL BREAKOUT.

USE SHOTGUN STICK
TO INSTALL ELBOW

.‘%’W

A

ASSURE PROPER SEATING OF THE
ON BY HAND CANNOT ASSURE ALL

THE SHOTGUN STICK REQUIRED TO
ELBOW ONTO THE BUSHING. PUSHING
GASSES ARE EXPELLED AND ELBOW IS

FULLY SEATED. SEE SECTION 6.01 OF
THE ACCIDENT PREVENTION MANUAL.
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INSTRUCTION SHEET

3M
COLD SHRINK
CABLE ACCESSORY SEALING KITS

ANSI C119.1 -
KIT CONTENTS: INSTALLATION OVER CABLE JACKET O\
L COLD SHRINK™ SEALING TUBE END AND ONTO ACCESSORY END f----‘L&’éE’\‘
3 MASTIC SEALING STRIPS FOR 8452 !
3 MASTIC SEALING STRIPS FOR 8452L L
4  MASTIC SEALING STRIPS FOR 8453 i
6  MASTIC SEALING STRIPS FOR 8454 |
1 INSTRUCTION SHEET ) 3
¢
} i
{ !
i {
{ M
INSTALLATION OVER CABLE oo -
JACKET END ONLY
KIT SELECTION CHART
MINIMUM MAXIMUM CABLE SIZE/KV CLASS
KIT NUMBER SEAL INSTALLED
DIAMETER DIAMETER 15KV 25KV 35KV
0.95 IN. 1.94 IN.
8452 (24 mm) (49 mm) 2-4/0 2-2/0 1/0
JACKETED CONCENTRIC NEUTRAL (JCN)
: PDuke
2 200 AMP LOADBREAK ELBOW -
- & Energy-
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CABLE PREPARATION

STEP 1:
REMOVE CABLE JACKET.
NOTES:
1. WHEN SCALING ACCESSORY END AND CABLE JACKET END, THE DISTANCE THE JACKET IS REMOVED
SHOULD BE IN AGREEMENT WITH "ELBOW" MANUFACTURER'S (OR OTHER ACCESSORY) INSTRUCTIONS.
THE EXPOSED CABLE SEMI-CON BETWEEN THE CABLE JACKET END AND THE ACCESSORY END SHOULD
BE NO MORE THAT 2 INCHES.
2. WHEN SEALING CABLE JACKET END ONLY, REMOVE JACKET FROM CABLE END FOR A DISTANCE TO
INSTALLATION OF ACCESSORY PLUS ADDITIONAL DISTANCE AS DESIRED.
STEP 2:

ON THE CABLE JACKET, 1/2 INCH FORM THE JACKET END, WRAP 1 LAYER OF MASTIC AROUND THE CABLE.
DO NOT STRETCH MASTIC WHEN APPLYING.

MASTIC

STEP 3:

BEND THE CONCENTRIC WIRES BACK OVER THE CABLE JACKET END AND INDIVIDUALLY PRESS THEM ONTO
THE MASTIC. CONCENTRIC WIRES SHOULD NOT TOUCH EACH OTHER WHEN PRESSED ONTO THE
MASTIC.

MASTIC FOLDED CONCENTRIC WIRES

STEP 4:

WRAP A SECOND MASTIC STRIP OVER THE FOLDED WIRES AND PREVIOUSLY APPLIED MASTIC, PRESSING TO
FILL VOIDS.

STEP 5: MASTIC

TIGHTLY OVERWRAP THE MASTIC AND CONCENTRIC WIRES WITH 3/4 INCH WIDE VINYL TAPE FOR A DISTANCE
OF APPROXIMATELY 1-1/2 INCHES.

STEP 6: VINYL TAPE

PREPARE THE CABLE AND INSTALL THE CONNECTOR PER MANUFACTURER'S INSTRUCTIONS PROVIDED WITH
THE CABLE ACCESSORY.

STEP 7:
PROCEED TO INSTALLATION PROCEDURE B OR C DEPENDING ON WHAT TYPE OF INSTALLATION IS CHOSEN.
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B: INSTALLATION PROCEDURES TO SEAL BOTH ACCESSORY END AND CABLE JACKET END

STEP 1:

SLIDE THE 3M™ COLD SHRINK ™ CABLE ACCESSORY SEALING TUBE ONTO THE CABLE. THE TUBE END WITH
THE LOOSE CORE END SHOULD GO ON FIRST, AWAY FROM THE CONNECTOR.

<
=TT D

LOOSE CORE END

STEP 2:
INSTALL CABLE ACCESSORY PER MANUFACTURER'S INSTRUCTIO