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Appendix 2: High Voltage Overhead Transmission

1 INTRODUCTION

1.1  Purpose

This Appendix 2 to the Scope Book (this “Appendix 2") provides design requirements and reference material
for the design of the high voltage (“HV”) (69 kV and above) overhead transmission lines that will be built
and/or connected to the Entergy transmission system by or for Seller as part of the Project (“Transmission
Lines”). This document pertains to the transmission line between the collector substation and the deadend
structure delivered by the GIA. This document is intended to provide to Seller and others acting at Seller’s
request requirements, recommendations, and guidance in the planning, design, construction, asset
management, use, and operation of the Transmission Lines.

1.2 Scope
This Appendix 2 applies to all Transmission Lines.

This Appendix 2 primarily describes technical requirements, both performance-based and prescriptive for
the design and installation of the Transmission Lines. Refer to the Scope Book and other parts of the
Agreement for information regarding project sequencing and milestones, the project execution plan,
project schedule and schedule management, project controls reporting, health and safety information,
factory acceptance tests, training, required submittals, design reviews, equipment records, specified
deliverables, project documentation, and other relevant matters not covered by this Appendix 2.

1.3 General Data

This Appendix 2 addresses aspects of the Work relating to the Transmission Lines. It is not intended to
be, and shall not be construed to be, a comprehensive list of each and every element or other
requirement applicable to the Work and shall in no way limit Seller’s obligations under the Agreement or
any Ancillary Agreement. Without limiting the other terms of the Agreement or any Ancillary Agreement,
in performing the Work relating to the Transmission Lines, Seller shall comply with, and cause its
Contractors and Subcontractors to comply with, the terms of this Appendix 2, all Laws (including codes)
and applicable Permits.

This Appendix 2 provides the minimum functional specification (“MFS”) for the Transmission Lines,
including scope and design requirements. In addition to the requirements set forth in the Agreement
(including the Scope Book), the Transmission Lines shall comply with all requirements specified in the
GIA or any other Required Deliverability Arrangement.

This Appendix 2 is part of the Scope Book.

Article, Section, Table, Figure, and Attachment references in this Appendix 2 are to this Appendix 2
unless otherwise provided or the context otherwise requires.

Appendix 2 — HV Transmission
Page 1



1.4 Deviations

Any deviations from the MFS for the Transmission Lines or the terms of this Appendix 2 shall require
Buyer's prior approval and will be subject to the terms of the Agreement.

2  DEFINITIONS

2.1 Definitions

BIL - Basic Lightning Impulse Insulation Level is a reference insulation level in terms of the crest voltage of
a standard lightning impulse.

Conductor Displacement - With respect to clearances, conductor displacement is the conductor movement,
including the effects of insulator swing and structure deflection, due to a prescribed ice, wind, or thermal
load case. With respect to right-of-way (“ROW?”) determinations, conductor displacement is the maximum
horizontal conductor displacement from its initial unloaded position, including the effects of insulator swing
and structure deflection due to the extreme wind load case. See also (WCD) in Figure 6.3.4.1-3.

Conductor Movement Envelope - With respect to clearances, the conductor movement envelope is the full
range of conductor positions in the prescribed ice, wind, or thermal load cases. With respect to ROW
determinations, the conductor movement envelope is the full range of conductor movement, including the
effects of insulator swing and structure deflection due to the extreme wind load case applied from both
directions, and including the initial effective structure width. See also (WCME) in Figure 6.3.4.1-3.

Designer — Individual (in-house or contractor) responsible for analyzing and selecting transmission line
components, structures, or foundations.

Effective Structure Width — the width between a structure’s outboard conductors (e.g., for an H-frame
configuration, it is twice the phase spacing, and for a vertical conductor configuration it is effectively zero).
See also (wS) in Figure 6.3.4.1-3.

LIDAR (Light Detection and Ranging) — A method of detecting and determining the position, velocity, or
other characteristics of distant objects by analysis of pulsed laser light reflected from the surfaces of such
objects.

Meridian — Electronic document management system used to archive transmission standards and
documents and track revisions.

PLS-CADD — A software package used during optimization of pole spotting, design analysis, and the
development of material lists.

Vegetation Management Width — Right of way width outside of the conductor movement envelope,

purchased solely for establishment of a vegetation management cycle. See (WVM) in Figure 6.3.4.1-1 and
Figure 6.3.4.1-2.

2.2  Acronyms and Abbreviations

ACAR Aluminum Conductor Alloy Reinforced
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ACCC Aluminum Conductor Composite Core

ACCR Aluminum Conductor Composite Reinforced
ACSR Aluminum Conductor Steel Reinforced

ACSS Aluminum conductor Steel Supported

BIL Basic Lightning Impulse Insulation Level

EPRI  Electric Power Research Institute

FAA  Federal Aviation Administration

FAD  Foundation Analysis & Design

GFD Ground Flash Density

IEEE Institute of Electrical and Electronics Engineers
LIDAR Light Detection and Ranging

MFAD Moment Foundation Analysis & Design
MVATD Minimum Vegetation Action Threshold Distance
MVCD Minimum Vegetation Clearance Distance
NESC National Electrical Safety Code

OCF Overload Capacity Factor

ROW Right of Way

SRF  Strength Reduction Factor

UBS Ultimate Breaking Strength

3 REFERENCES AND DOCUMENTS

3.1 Industry Standards

The following Industry Standards are referenced in this Appendix 2:

ASCE MOP 91 Design of Guyed Electrical Transmission Structures
ASCE MOP 123 Prestressed Concrete Transmission Pole Structures
ASCE 48 Design of Steel Transmission Pole Structures
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ASCE 74

Guidelines for Electrical Transmission Line Structural Loading

ANSI C2 National Electric Safety Code (NESC)

IEEE Std 80 IEEE Guide for Safety in AC Substation Grounding

IEEE Std 524 Guide to the Installation of Overhead Transmission Line Conductors
IEEE Std 738 Standard for Calculating the Current-Temperature of Bare Overhead

Conductors

IEEE Std 1313.2

Guide for the Application of Insulation Coordination

IEE Std 1542 Guide for Installation, Maintenance, and Operation of Irrigation
Equipment Located Near or Under Power Lines

APLIC 2012 Reducing Avian Collisions with Power Lines — State of the Art— 2012

APLIC 2006 Suggested Practices for Avian Protection on Power Lines

NACE RPO177

Mitigation of Alternating Current and Lightning Effects of Metallic
Structures and Corrosion Control System

OSHA Std 2207, Part 1926

Safety and Health Regulations for Construction

IEEE 738

Standard for Calculating Current-Temperature Relationship of Bare
Conductors

IEEE Std. 1243-1997

Guide for Improving the Lightning Performance of Transmission
Lines

EPRI Handbook for Improving Overhead Transmission Line Lightning
Performance

EPRI AC Transmission Line Reference Book - 200kV and Above

EPRI Guide for Transmission Line Grounding

EPRI Outline of Guide for Application of Transmission Line Surge

Arrestors — 42 to 765 kV

Pre-stressed Concrete Institute Guide Specifications

FAA Advisory Circular AC 70/7460-1K, Obstruction Marking and
Lighting

The latest issued Standards and Codes at the issuance of the effective date of the Agreement shall be
used. Earlier editions are not allowed unless specifically identified in this Appendix 2.

If a revision to a standard or code is issued, it is not required to be implemented unless the Authority Have
Jurisdiction (AHJ) has adopted it, in which case, Seller is obligated to any increased compliance above
what is required by the Standards and Codes at the effective date of the Agreement. This risk is borne by

Seller.
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3.1.1 Materials

Seller shall use the descriptions of materials set out in the standard drawings provided in Attachment 1
along with the Approved Vendor List in Attachment 5 to procure the equipment, materials, systems, and
other items required for the development, engineering, design, procurement, construction, testing,
commissioning, use, and operation of the Transmission Lines in accordance with the terms of the
Agreement.

4  SAFETY AND ENVIRONMENT

41  Safety

The safety of individuals, the Project, and other life or property in the development, engineering, design,
procurement, construction, testing, commissioning, use, and operation shall be the Designer’'s highest
priority.

4.2  Avian Design

The primary issues to consider for avian protection on transmission lines are clearances, marking, and
nests. Transmission clearances for all voltages shall exceed the established minimums, shown in
Attachment 2. Where Entergy standard structure configurations, shown in Attachment 1, are used, the
design will meet the guidelines. Marking of wires is addressed in Section 7.13.4 and is to be done only in
areas where such marking is required by authorized wildlife agencies, Laws, or applicable Permits.

4.3  Future Impacts

Proper consideration shall be given to working space and access during siting to address direct impacts on
both work safety and the need for environmental remediation. Similarly, proper consideration shall be given
to the ability to re-conductor a line vs. rebuilding to address the potential considerable ecological benefits.

5 LOAD COMBINATIONS

5.1 Loading Combinations

This section covers the transmission line load cases and load case combinations to be used in the design
of the Transmission Lines for the Project. It also includes the Overload Capacity Factors (“OCF”) and
Strength Reduction Factors (“SRF”) used to calculate forces on the individual components of each structure
within the Transmission Lines. The load combinations below are consistent with the loading requirements
of NESC Rule 250; however, the boundaries for loading areas have been shifted from those in NESC
Rule 250. All references to NESC 250B, 250C, and 250D refer to the District Loading, Extreme Wind, and
Concurrent Ice and Wind as modified based on these shifts in loading areas.

5.1.1 District Maps

Based on the NESC figures, districts were established along county and parish boundaries which envelope
the NESC requirements. These boundaries were further modified to address other commitments and past
operating experience. Notably: several coastal parishes and counties have design wind speeds increased
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to 150 mph to address hardening study recommendations and other commitments; roughly the NW half of
Arkansas has been treated as NESC Heavy rather than NESC Medium based upon past operating
experience and design practice; and the 1” ice loading was extended throughout Arkansas and much of
northern Mississippi based on extensive damage from past ice storms. They are collectively presented as
Error! Reference source not found. illustrating the enveloping districts as follows:

Transmission Line Designers shall use the most conservative loading requirements required along the
entire line if the line crosses several counties or parishes requiring different loadings. Exception to this
requirement may be taken where a containment structure is placed at the district boundary.

5.1.2 Load Cases - Summary

Table 5.1.2 summarizes the various load cases used to design and analyze structures.

Table 5.1.2 — Structural Load Cases

Description L;’:{;‘:‘g Lo:deing Temperature NESC Ref.
NESC 250B District
Loading
Heavy 4 psf 0.50 in. 0°F (-20°C) 250B, Table 250-1
Medium 4 psf 0.25in. 15°F (-10°C) 250B, Table 250-1
Light 9 psf 0.00 in. 30°F (-1°C) 250B, Table 250-1
NESC 250C Extreme
Wind
100 mph 25.6 psf 0.00 in. 60°F (15°C) 250C, Table 250-1
110 mph 31.0 psf 0.00 in. 60°F (15°C) 250C, Table 250-1
125 mph 40.0 psf 0.00 in. 60°F (15°C) 250C, Table 250-1
140 mph 50.2 psf 0.00 in. 60°F (15°C) 250C, Table 250-1
150 mph 57.6 psf 0.00 in. 60°F (15°C) 250C, Table 250-1
NESC 250D Concurrent
Ice and Wind
0.5in. 2.3 psf 0.50 in. 15°F (-10°C) 250D, Table 250-1
0.75in. 2.3 psf 0.75in. 15°F (-10°C) 250D, Table 250-1
1.0in. 2.3 psf 1.00in. 15°F (-10°C) 250D, Table 250-1
Cold Case — Uplift 0 psf 0.00 in. 0°F (-20°C)
Every Day — Deflection 0 psf 0.00 in. 60°F (15°C)
Unbalanced Secti?)re165.1.4 Sectif)re185.1.4 60°F (15°C) See Section 5.1.4

Appendix 2 — HV Transmission

Page 6




5.1.3 Loads — Structure Analysis

In addition to the cases in Table 5.1.2, the following load cases shall be used in the analysis and structure
design of all Transmission Line structures.

5.1.4 Stringing Loads on Custom Davit and Cross Arms
For arms, the everyday load case shall include a vertical load of 5000 Ibs. suspended from the ends of each

arm (to address vertical construction loads). The described vertical load is an allowance for steep stringing
angles and other construction loads.

5.1.5 NESC Load Cases with OCF=1.0

In addition to the standard NESC Overload Capacity Factors, all concrete structures shall have loads
applied for NESC Load Cases with OCF = 1.0.

5.1.6 Special Load Cases - Structure Analysis

The following load cases shall be used in the analysis and structure design of the following structure
types.

5.1.7 Single Dead-End and Failure Containment (Dead-End Structures)

All wires up, One Side Only Loading, Initial or Final Condition using the Structural Load Cases in Table
5.1.2.

5.1.8 Stringing Longitudinal Unbalanced Load (Tangents & Run. Angles)

0 mph Wind & 0” Ice, 60°F (15°C), Initial (Everyday Loads) with 3000 |b. Longitudinal Force (1000 Ib. per
phase) or with 2000 Ib. Longitudinal Force per conductor (H-Frames only).

5.1.9 Pole without Conductors (NESC 261A1c) (Guyed Poles)
Extreme Wind applied on pole in any direction.

5.1.10 Stringing loads on Dead-Ends

Everyday loads on one side only (O mph wind, 0” ice, 60F (15C), Initial.

5.1.11 PLS Wind Direction for Structure Loading

Designers shall conservatively use wind applied normal to all spans simultaneously when selecting
structures for new designs.
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5.2 Load Cases — Clearance Verification

The following clearance load cases shall be included to check vertical and horizontal clearances. “Line
Design Clearances” are shown in Attachment 2.

Table 5.2.1 — Clearance Load Cases

Description Wind Ice Temp. NESC Ref. Condition Clearance Check
Loading | Loading
Max. Temp. 0 psf Oin. 212°F 232A Final Vertical Clearance
(ACSR) (100°C)
Max. Temp 0 psf Oin. 347°F 232A Final Vertical Clearance
(ACSS & (175°C)
ACCC)
Max. Temp 0 psf 0in. 176°F 232A Final Vertical Clearance
(ACAR) (80°C)
NESC Zone
Heavy 4 psf 0.5in. 0°F 2308, Final
(-20°C) | Table 230-1,
Table 230-2
Heavy Ice 0 psf 1.0in  |32°F (0°C) 232A Final Vertical clearance to
ground, other
conductors, and
structures
Medium Wind 6 psf Oin. 60°F 234A2 Initial and |[Horizontal clearance to
(15°C) Final ground, other
conductors and
structures.
High wind Extreme 0.0in. 60°F Final Horizontal Clearance to
(ROW) Wind from (15°C) Edge of Right-of-Way
Table 5.1.2
High wind 100 mph 0.0in. 60°F Final Insulator swing and
(Horizontal. (15°C) Conductor movement
Clearance) (See Section 6.3.3 for
more information)
No Wind 0 psf 0.00 in. 60°F Initial and |[Horizontal clearance to
(15°C) Final ground, other
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Description Wind Ice Temp.
Loading | Loading

NESC Ref.

Condition

Clearance Check

conductors and
structures.

5.3 Load Cases — Wire Stringing

The following load cases shall be used to calculate stringing tensions for conductors and shield wires.

Conductor & Shield Wire Stringing Tensions

0 mph Wind, 0" Ice, 60°F (15°C), Initial & Final Stringing Temperature — 10 to 120°F (-12 to 49°C)

5.4 Load Factor and Strength Reduction

Overload Capacity Factors (OCF) shall be coordinated with the appropriate Strength Reduction Factors
(SRF) and confirm that material strengths are presented as ultimate or working material strengths.

Table 5.4A — NESC & Entergy Design Overload Capacity Factors (OCF)

LOAD CASE VERT | WIND | TENSION | CODE
(OCF) | (OCF) (OCF) REF.
Structural Analysis
NESC Zone Loading (Intact) 15 25 1.65 253-1
Extreme Wind - (Intact) 1 1 1
Concurrent Ice & Wind — (Intact) 1 1 1
Unbalanced — (Intact) 1 1 1
Single DE NESC Failure Containment 15 2.5 1.65
Single DE Extreme Wind & Heavy Ice 1 1 1
Cold Case — for Uplift 1 1 1
Every Day Loads — for Deflection 1 1 1
Clearance Calculations
Clearance — Vertical — Heavy Ice (NESC) 1 1 1 232A3
Clearance — Vertical — Max. Temp. (NESC) 1 1 1 232A2
Clearance — Vertical — Static (NESC) 1 1 1
Clearance — Horizontal Med. Wind — (NESC) 1 1 1 234A2
Clearance — Horizontal R/W — Entergy Max. Wind 1 1 1
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Table 5.4B - Strength Reduction Factors (SRF)

Structure Component SRF SRF NESC Code Reference
NESC Extreme Wind
Loads and Ice Loads
(250B) (250C & 250D)
Steel & Pre-stressed Concrete 1.0 1.0 Rule 261-A, Table 261-1
Structures
Foundation & Guy Anchors 1.0 1.0 Rule 261-B, Table 261-1
Guys & Guy Insulator 0.9 0.9 Rule 261-C& 264, Tab. 261-1
Steel Crossarms & Braces 0.9 0.9 Rule 261-D1, Table 261-1
DE Fittings, Splices & Hardware® 1.0 0.8 Rule 261-H2C
Support Hardware®@ 1.0 1.0 Rule 261-D-1, Table 261-1
Insulators — Suspension 0.50 0.65 Table 277-1%
Insulators — Post 0.50 0.50 Table 277-1®
Conductor & Shield Wire Q) Q) Rule 261-H1
Q) Conductor and shield wire maximum wire tensions are taken from NESC Code Section 261- H1.
(2) Support hardware includes bolts and plates supporting davit arms, braced post and post insulators,

brackets, suspension tees and other miscellaneous supports not supporting conductor or shield wire dead-
ends. The reduction factors shown are multiplied by the ultimate strength of the part as indicated by the
manufacturer.

3) Dead-end fittings include bolts and dead-end tees used to dead-end conductors and shield wires.
The manufacturer generally gives the ultimate strength of the tees. This value is then reduced by the
reduction factor shown. The “minimum tensile strength” shown for bolts by the Vendor is the allowable
tensile load that shall be used on the bolt without the combined load of shear produced in a guyed structure.
These loads are not reduced by the reduction factor; however, the shear values given shall be reduced
depending on the actual tensile stress, in accordance with the interaction equation.

(4)  NESC 2017

6 CLEARANCE AND RIGHT OF WAY REQUIREMENTS

This section covers vertical and horizontal clearance requirements for the Transmission Lines, which
include NESC vertical and horizontal clearance requirements from Section 23 of the 2017 Code or
counterpart for subsequent codes for HV transmission lines in Entergy’s Service Area plus an added safety
buffer, as described below.

6.1 Vertical Clearance — Over Ground
NESC and Entergy vertical clearances over various ground surfaces are shown in Attachment 2. These
clearances are based on the 2017 Code, Table 232-1, with the voltage adder defined in Rule 232C1a, using
the sags calculated under Rules 232A2 and 232A3.

See Section Error! Reference source not found. for Clearance Load Cases.
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The actual clearance to ground shall be based on the measurement to ground at the low point in the line
as determined when the line is at maximum sag. For purposes of determining the required clearance for
the Transmission Lines,

NESC Clearance = Table 232-1 Clearance + Voltage Adder (.4"/kV in excess of 22kV)
Entergy-Required Minimum Clearance = NESC Clearance + Safety Buffer

NESC provides consideration for clearances over water surfaces, including floodwaters. Footnotes 17-21
to Table 232-1 shall be carefully considered when determining necessary clearances. For flood-prone
areas that do not typically have standing surface water and are not subject to USACE or other permits, the
normal flood level (10-year flood level) shall be considered along with required clearances for areas not
suitable for boating. For most spans over such areas, clearances that consider or are based on vehicle
access with un-flooded ground surfaces will continue to apply. Lines leading into generating facilities, EHV
interconnections, or other lines where increased reliability is desired shall consider less frequent flood
events (e.g., 50-year floods or 100 year floods) to avoid potential service interruptions. Such lines shall be
designed to higher flood levels where the incremental costs are justified and will generally be compared to
NESC requirements for water surface not suitable for sailboats.

6.2 Other Vertical Clearances

6.2.1 Supply Conductors (69 kV and above)

NESC and Entergy vertical clearances between various electricity supply lines and non-current carrying
wires are also shown in Attachment 2. These clearances are based on the 2017 Code, Table 233-1, with
the voltage adder defined in Rule 233C2a, using the sags calculated under Rules 233Ala (3)(b) and
233Ala (3)(c).

The design clearance shall be measured as the distance between the field measured existing line and the
design maximum sag.

The Entergy-Required Minimum Clearance: NESC Clearance + Safety Buffer
Attachment 2 shows the minimum vertical clearances over various ground surfaces and uses.
The line Designer shall establish “Prohibitive Zones” with the appropriate Design Clearances on the plan

profiles within PLS-CADD in the areas where these considerations occur. Considerations could be but not
limited to environmental, archaeological, landowner constraints, etc.

6.2.2 Substations

Transmission line vertical clearances inside substations shall meet the vertical clearance requirements
shown in Attachment 2.

6.2.3 Miscellaneous

To every extent possible, ROW shall be selected, and ROW agreements written, to preclude structures,
signage, and other miscellaneous items from being located beneath the transmission circuits. To the extent
such items cannot be so precluded, the vertical clearances for the Transmission Line shall meet the basic
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NESC clearance requirements for each applicable clearance set forth in Attachment 2, plus an additional
4.5 feet.

6.3 Horizontal Clearance

All horizontal clearances shall include the deflection of the structure and the displacement of the conductor
added to the clearance requirements defined below. Clearances per Section 6.3.1 and Section 6.3.2 shall
be based on the development of the clearance envelopes shown in the NESC for each situation plus 4.5 feet
at a minimum. Basic NESC clearances, including horizontal clearances, are summarized in Attachment 2.

6.3.1 Adjacent Supply Lines

Horizontal clearances to adjacent supply lines shall be calculated using loads described in Section Error!
Reference source not found.. This clearance is based on an envelope as shown in NESC Figures 233-1,
2&3 and using the following loadings:

The horizontal movement shall be calculated using the medium wind defined under Rule 233Al1a(1&2)
using (1) a 6 Ib/sf wind at 60°F (15°C) and no ice or (2) no wind at 60°F (15°C).

The maximum sag, Rule 233A1a(3), shall be calculated (a) using 120° F (49°C) with no wind; (b) using the
max temperature; or (c) the Code Ice thickness with a temperature of 32°F (0°C) and no wind.

PLS-CADD shall be used to define the envelope vertices and check clearance to adjacent supply lines.

6.3.2 Adjacent Buildings and other Structures

The required clearance between conductors and buildings or other structures is covered in Rule 234 and
varies between the various structure types. The loadings used for the clearance envelopes are given in
Section Error! Reference source not found.. The Designer shall use PLS-CADD to check these
clearances after specifying the required load cases and clearances.

6.3.3 Insulator/Conductor Swing Clearance

Clearances to the supporting structure resulting from insulator swing are addressed in

Section 8.1. Additionally, air gap clearances between adjacent circuits on different structures are
to be checked under the high wind load case in Section Error! Reference source not found..
Minimum clearance shall be that associated for the higher voltage for the 100 mph swing
clearance given in Table 8.1.2.

6.3.4 Right of Way Requirements
6.3.4.1 Rights of Way for New Lines

Rights of way (ROW) for new transmission lines must provide spacing sufficient to assure reliability and
equipment accessibility for maintenance and construction.

Required ROW widths for new lines must be determined considering four primary parameters: (a) the
effective structure width(s), taken as the outboard conductor spacing for the structure; (b) the minimum
required spacing between adjacent circuits on separate structures; (c) the conductor displacement due to
wind; and (d) a vegetation management width at the edges of the ROW to allow for a cyclical growth and
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periodic trimming schedules. The sum of the structure widths, any additional circuit spacing dimensions,
and the conductor displacements (including the effects of structure deflection, insulator swing, and
conductor movement) is called the conductor movement envelope (Wcwme). Adding the appropriate
vegetation management width on each side of Wcwme gives the minimum allowed ROW width for purchase.
Note that total minimum allowed ROW widths for purchase will be rounded upward in whole 5" increments
(e.g., 161’ is rounded to 165'.) The four parameters described above are illustrated for typical ROW
situations in Figure 6.3.4.1-1 and Figure 6.3.4.1-2. Additional figures are found in Attachment 4.

Figure 6.3.4.1-1 — Typical Single Structure ROW

W W cme W ove
w
S ¢
We | ¢ ‘ ~
¢
| Wi N Wym Wan Wym
Wwm i Wwm
A4 . B
ws=0
W row, ROW W row, ROW
2 W row, ROW S ’e ¢ b
' width ?g;\Purchase F\;\:cr’é::;re 9‘ ’e g’f::::afgre 9‘
(@) H-Frame (b) Monopole Delta (c) Monopole Vertical

Notes: w s = Effective Structure Width (Outboard Conductor Spacing) Wvm = Vegetation Management
Width; W cme = Width, Conductor Movement Envelope; Add Width = c/c Spacing

Figure 6.3.4.1-2 — Typical Double Structure ROW
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Notes: w s = Effective Structure Width (Outboard Conductor Spacing) Wvm = Vegetation Management
Width; W cme = Width, Conductor Movement Envelope W ¢ = Center to Center Structure Spacing
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6.3.4.2 Effective Structure Width (ws) or Outboard Conductor Spacing

Except where special circumstances warrant use of larger values, the minimum allowed ROW widths for
new construction shall be based on the effective structure widths (ws) for standard structure framings as
set forth in Table 6.3.4.2-1.

Table 6.3.4.2-1 — Typical Effective Structure Widths

Single Pole
Delta/ Vert.
Double Circuit Single Circuit

Voltage H-frames (ft.) (ft.) Vertical (ft.)
500kV 67.66 28.00 0.00
345kv 51.00 24.00 0.00
230kV 40.00 18.00 0.00
161/138/115 kV 32.00 14.33 0.00
69kV 24.00 12.00 0.00

Note that for vertical conductor configurations, the conductors fall on the centerline of the circuit/ROW and
the monopole structure itself is offset by a function of the insulator length. In such configurations there are
no outboard conductors, and the effective width of the structure is treated as zero.

When determining ROW requirements for constructing a new transmission line adjacent to an existing
transmission line (discussed in more detail below), the actual effective widths of the existing structure shall
be determined and used in the calculation.

Adjacent Circuit Separation (Wc-c)

Circuit center to center horizontal spacing for ROW determinations shall be as shown in Table 6.3.4.2-2
unless the Performance Standard requires use of a higher value.

Table 6.3.4.2-2 — Minimum Spacing for Adjacent Circuits (Wc.)

Single Pole
Delta/ Vert.
Double Circuit Single Circuit
Voltage H-frames (ft.) (ft.) Vertical (ft.)
500kV 140 96 70
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Single Pole
Delta/ Vert.
Double Circuit Single Circuit

Voltage H-frames (ft.) (ft.) Vertical (ft.)
345kv 120 65 45
230kV 75 50 35
161/138/115 kV 60 40 30
69kV 45 30 20

For 345 kV and 500 kV Transmission Lines, the distances specified for adjacent single pole circuits reflect
geometrical limits only. Electrical effects (audible noise, EMF, etc.) must be studied, and will require
additional separation if indicated by the study. For two adjacent circuits of different voltage or framing, the
larger of the two required separation distances shall be used.

6.3.4.3 Displaced Conductor Position (WCD)

During detailed line design, the displaced conductor positions are calculated including the effects
of structure deflection and insulator/hardware swing; and using the load cases contained in
Section 5. Wind loads are applied transversely in each direction to displace the conductor away
from the centerline as illustrated below.

Figure 6.3.4.3-1 — Displaced Conductor Position & Relationship to Weve and ws

—— Woue ————p
‘«— Woo | we [€— Woo —f
Wind Wind
from from
Right Left

Some Insulators not
shown in deflected
views for clarity.

Notes: w s = Effective Structure Width (Outboard Conductor Spacing) W cme = Width, Conductor Movement
Envelope; W cp = Displaced Conductor Position Including Structure Deflection

In addition to checking required horizontal clearances per Sections 6.3.1 and 6.3.2, the displaced conductor
position shall stay within the available conductor movement envelope under the extreme wind cases
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described in Table 5.1.2. As part of the line design, pole placements and span lengths must be adjusted if
required to maintain required clearances and keep the conductor within the available width.

The available CME widths in Table 6.3.4.4-1 and Table 6.3.4.5-1 contemplate and accommodate standard
framings, typical spans, the current list of typical conductors and their specified stringing limits, etc.
Markedly atypical designs may require a more rigorous evaluation of the ROW requirements. Conversely,
severe ROW restrictions will likely require atypical design such as shortened spans.

Note that all tabulated values consider the use of V-string assemblies, braced-post assemblies, suspension
units with struts, or other configurations where insulator swing is confined.

6.3.4.4 Vegetation Management Width (WVM)

It is assumed that trees grow or someday will grow at the edge of the ROW, and that normal growth cycles
will result in further encroachment into the Vegetation Management Width. Therefore, the conductor
movement envelope (CME) alone is insufficient as a ROW. Vegetation management in the area adjacent
to ROW edges is required to prevent grow-in and to comply with the Minimum Vegetation Clearance
Distance (MVCD see also definitions). Thus, additional width between the ROW edge and the outboard
conductors is essential to allow planned, efficient vegetation management without violating the MVVCD.

To accomplish this, apply a Minimum Vegetation Action Threshold Distance (MVATD) for prioritizing
corrective maintenance. The Vegetation Management Width (Wwvw) to be used when determining ROW
width shall bound the MVATD and MVCD, and is tabulated below (values for MVATD and MVCD are
provided for reference):

Table 6.3.4.4-1 — Vegetation Management Widths

WvM MVATD MVCD
Voltage (ft.) (ft.) (ft.)
500kV 225 14.68 7.4
345kV 15.0 9.44 4.5
230kV 12,5 5.14 4.3
161/138/115 kV 10 3.42/2.94/2.45 29/24/2.0
69kV 7.5 245 1.2

Where a circuit is to be built at a given voltage but operated at a lower voltage, the Wvwm for the higher
voltage shall be used to determine ROW width.
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6.3.4.5 Calculation of Minimum Allowed ROW Width for Purchase - New Single Circuit Line

or Double Circuit on the Same Structures

As illustrated in the preceding figures, at any given point, the minimum allowed ROW shall equal the
applicable CME plus the applicable vegetation management width (Wvm) on each side of the ROW.
Assuming multiple circuits are the same voltage, standard ROW widths are determined as:

ROW = WCME + 2(WVM), rounded up to the next whole 5’ increment
and are tabulated by voltage and framing type in Table 6.3.4.5-1 and Table 6.3.4.5-2.

Table 6.3.4.5-1 — Minimum Required ROW Widths for Single Structures
(Single Circuit or Multi-Circuit on Same Structure)

Typical ROW Width (ft.) for Purchase | ~°ductor Move”gr;t Envelope - CME
Single Pole .
. : . Single Pole .
Line WVM H-Frame Delta/Vertical Smgle_ Pole H-Frame | Delta/Vertical Slngle. Pole
Voltage (kV)| (ft.) Vertical . Vertical
- Double Circuit
Double Circuit
500 22.50 225 125 125 180 80 80
345 15.00 190 155 135 160 125 105
230 12.50 150 125 110 125 100 85
161 10.00 120 100 920 100 80 70
69 7.50 920 75 65 75 60 50

Table 6.3.4.5-2 — Minimum Allowed ROW Widths for Multiple Structures and Circuits

ROW Widths (ft.) assuming two identical lines
Conductor Movement
ROW Width for Purchase (ft.) SEEEE Add. Width per line (ft.)
Line - CME (ft.)
Voltage
(&) H- Single Pole | Single H- Dselg\e/;g; Single H- Single Pole | Single
Frame Delta/Vertical | Pole Frame Double Pole Frame Delta/Vertical | Pole
Double Circuit | Vertical Circuit Vertical Double Circuit [Vertical
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500 365 225 195 320 180 150 140 96 70
345 310 220 180 280 190 150 120 65 45
230 225 175 145 200 150 120 75 50 35
161 180 140 120 160 120 100 60 40 30
69 135 105 85 120 90 70 45 30 20
Notes regarding Tables 6.3.4.5-1 and 6.3.4.5-2:
1. Tabulated 500 kV single pole ROW reflect an atypical short span design intended to compact lines
on narrower ROWs.
2. As noted in 6.3.4.1, tabulated values reflect Vee-String, Brace Post, Suspension/Strut or other

insulator assemblies where conductor attachments are somewhat restrained. Where suspension |-String
assemblies are used: at 230 kV and below the ROW widths given shall be increased by 5 feet; and at
345 kV they shall be increased by 10 feet. Only Vee-String assemblies are currently approved for 500 kV.

3. The ROW values presented are indicative of what would be required in straight sections of ROW
containing tangent or light angle structures. Large angle changes using multi-pole structures or extensive
guying patterns will require additional ROW in the vicinity of the angle structure.

7 CONDUCTOR AND SHIELD WIRE INFORMATION

This section includes design information about standard conductors, both in single and in bundled
configurations, along with standard shield wires, including fiber optic wires. It includes tension and vibration
control data for the NESC and Entergy design conditions. Conductors and shield wires shall be selected
from these standards unless Buyer and Seller otherwise agree in a writing signed by authorized
representatives of the Parties.

7.1 Entergy Standard Conductors
The required technical standards for conductors are set forth in this Section 7.1_(properties based
on Southwire® data unless noted.):
Table 7.1A — Standard Conductors — Mechanical Properties
Type Size Stranding Code Word Area (in?)Dia. (in.) [Weight Strength
(Ib/ft) (Ibs)
= 1949 56/1 LAPWING ® 1.647 1.504 1.938 48,900
|_
8 1582 33/1 BITTERN ¥ 1.336 1.345 1.566 39,400
O
<@
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Type [Size Stranding Code Word Area (in?)Dia. (in.) \Weight Strength
(Ib/ft) (Ibs)
1428.5 [33/1 BEAUMONT ©) 1.232 1.294 1.436 43,700
1222 33/1 CARDINAL @ 1.053 1.198 1.224 37,100
821.2 18-1 GROSBEAK * 0.725 0.990 0.836 30,400
1590 45/7 LAPWING 1.34 1.50 1.79 27,900
1272 45/7 BITTERN 1.07 1.35 1.43 22,300
054 54/7 CARDINAL 0.85 1.20 1.23 26,000
§ 666.6 24/7 FLAMINGO 0.59 1.00 0.86 18,200
< 1780 84/19 CHUKAR 1.51 1.60 2.08 51,000
1590 45/7 LAPWING 1.34 1.50 1.79 42,200
1272 45/7 BITTERN 1.07 1.35 1.43 34,100
1033.5 |45/7 ORTOLAN @ 0.87 1.21 1.163 27,700
054 54/7 CARDINAL 0.85 1.20 1.23 33,800
054 45/7 RAIL @ 0.80 1.165 1.075 25,290
666.6 2417 FLAMINGO 0.59 1.00 0.86 23,700
9:) 336.4 26/7 LINNET 0.31 0.72 0.46 14,100
2
1024.5 [34/13 N/A @) 0.80 1.165 0.96 23,100
649.5 18/19 N/A 0.51 0.93 0.61 17,100
% 395.2 15/7 N/A 0.31 0.72 0.37 10,100
<

(1) Not for New Construction, Capital Maintenance only
(2) 345 kV and 500 kV only — Use for new construction

(3) 500 kV only — for Capital Maintenance work only
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(4) Source: General Cable/LAMIFIL Data

(5) It is generally preferential to develop a custom conductor solution using an ACCR conductor in lieu of
the ACCC conductors. Use of the ACCC standards will generally be limited to extension of existing ACCC
lines or other similar circumstances.

Ampacity ratings for the standard conductors are determined using the commercially available software
SWRate, which is based on the methodology of IEEE 738. Ampacity was determined using design
parameters specified in Entergy standards and the conductor properties contained in the SWRate program
library. Line ratings are also expressed as conductance in MVA using the expression MVA =V * A *(0.001
* 370.5, where V is voltage in kV, and A is rated ampacity in amps. Ampacity and conductance ratings for
the standard conductors are summarized below.

Table 7.1B — Standard Conductors — Capacity

Type| Size/Code | Rated | MVA | MVA MVA |MVA 161 MVA MVA MVA
Word Amps (1)| 69kV | 115kV | 138kV 230kV | 345kV | 500kV
kv
1949 / 2490 298 496 595 694 992 | B
LAPWING
1582 / 2180 261 434 521 608 868 |- i
BITTERN
1429 2050 245 408 490 572 817 | i
BEAUMONT
1222/ 1857 222 370 444 518 740 | B
~  CARDINAL
=
E 214/ 1439 172 287 344 401 573 | B
8 IGROSBEAK
g
1590 / 2263 270 451 541 631 902 | i
LAPWING
1272/ 1957 234 390 468 546 780 | B
BITTERN
054 / 1607 192 320 384 448 640 | B
CARDINAL
666.6 / 1312 157 261 314 366 523 | i
B FLAMINGO
g
1780/ 1608 192 320 384 448 641 |- B
% ICHUKAR
(@]
I
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Type| Size/Code Rated MVA MVA MVA |MVA 161 MVA MVA MVA

Word Amps (1)| 69kV | 115kV | 138kV 230kV | 345kV | 500kV
kv

1590 / 1494 179 298 357 417 505 |- B

LAPWING

1272 1303 156 260 311 363 519 | B

BITTERN

1033.5/ 1144 137 228 273 319 456 - A

ORTOLAN (2)

954 / 1088 130 217 260 303 433 | -
CARDINAL

954 / RAIL 1088 130 217 260 303 433 650 942
666.6 / 882 105 176 211 246 351 | -
FLAMINGO

336.4 LINNET 575 69 115 137 160 229 | -
ACAR 1024.5 878 105 175 210 245 350 | 760
(2

ACAR 649.5 658 79 131 157 183 626 | -
ACAR 395.2 483 58 96 115 135 192 - -

ACAR

1) At normal operating temperatures, 212°F (100°C) for ACSR, 347°F (175°C) for ACSS and ACCC,
and 176°F (80°C) for ACAR.

(2) Other historical limits may govern.
3) It is generally preferential to develop a custom conductor solution using an ACCR conductor in lieu

of the ACCC conductors. Use of the ACCC standards will generally be limited to extension of existing
ACCC lines or other similar circumstances.

7.2 Standard Shield Wires

The required technical standards for shield wires are set forth in Table 7.2 below:
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Table 7.2 — Standard Shield Wires

Code Word Class Type Size Strand-Ing Area Dia. Weight Strength

(inf2)  (in.) (Ib/ft) (Ibs)

T HT Alumoweld 0.0 7 0.11 043 033 19,060

7.3  Standard Optical Ground Wires

The required technical standards for optical ground wires (OPGW) are set forth below:
Table 7.3 — Standard OPGW Wires

Code Word Class Type Fibers Strand-Ing Area Dia. Weight  Strength

(in"2)  (in.) (Ib/ft) (Ibs)

DNO-5651 AlumaCore 24LT 13 0.151 0.528 0.36 18,391
DNO-6651 AlumaCore 48LT 9/6 0.221 0.646 0.42 18,053
DNO-3476 AlumaCore 24 13 0.151 0.528 0.36 18,433
DNO-4596 AlumaCore 48 9/6 0.221 0.646 0.42 18,053
DNO-6205 CentraCore 24 10 0.166 0.528 041 21,845
DNO-6210 CentraCore 48 10 0.166 0.528 041 21,845
DNO-8161 @ AlumaCore 48 13 0.151 0.528 0.36 18,391
DNO-9800 @ AlumaCore 48 13 0.151 0.528 0.36 19,391

1) DNO-8161, 48 fiber AlumaCore will be the default OPGW selection unless project specifics warrant
a different selection.

(2) DNO-9800, 48 fiber AlumaCore will be the default OPGW selection for “backbone” applications
where dispersion shifted fibers are required by the telecommunications department.

Alternative optical ground wires may be used, provided they meet the same specifications as the above-
referenced wires. Similar hardware to that used for standard wires specified herein must be used so that
nonstandard hardware does not have to be stocked for maintenance.
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7.4 Bundled Conductors

7.4.1 Bundled Conductors (New Construction, excluding 500 kV)

The standard bundled configuration is a vertical bundle in which no spacers are required. If other
configurations are used, the conductor supplier and/or manufacture of the spacers shall be consulted
regarding spacers requirements.

The standard assembly for bundled dead-end structures shall be the “DEPY” dead-end assembly with a
two-insulator attachment to the structure.

Bundled dead-end structures where the maximum tension (with OCF) in each sub-conductor is less than
9700 Ibs. may use the “DEP- 2 wire” dead-end assemblies with a single insulator. This assembly shall
mainly be used in reduced tension situations.

All bundled structures with angles less than 30 degrees shall be designed as running angle structures,
including Structure Types “C”, “F” and “G”. Those with angles greater than 30 degrees shall be designed
as dead-end structures.

7.4.2 Bundled Conductors (500 kV)

The standard 500 kV bundled conductor is a triple delta configuration with spacers at approximately
250 foot intervals.

7.5 Sag and Tension Limitations

7.5.1 NESC Tension Limits

Following are the maximum tension limits allowed in the determination of project sag and tension values.
The “Zone Loading” tension limit is an NESC requirement for all load cases with an overload capacity factor
of 1.65. The tension limits for extreme wind and heavy ice are Entergy requirements and have an overload
capacity factor of 1.0. Load cases are shown in Section 5.4. The limit is a percent of the Ultimate Breaking
Strength (UBS) of the wire. Limits are based on the Initial tension of the wire.

Load Tension Limits
1 Zone loading (OCF=1.65) 60% UBS - @ Initial Ten. (NESC 261H1)
1 Extreme Wind (OCF=1.0) 75% UBS - @ Initial Ten.

1 Concurrent Ice & Wind (OCF=1.0) 5% UBS - @ Initial Ten.
Additionally, the NESC (Section 261 H1) requires that the tension at each of the applicable NESC Zone
temperatures shown in Table 5.1.2, without external load, shall not exceed the following percent of their
UBS:
Initial unloaded tension 35% UBS

Final unloaded tension 25% UBS

These tension limits apply at each of the applicable NESC Zone temperatures shown in Table 5.1.2, unless
dampers are used, in which case this limitation is at a maximum of 60°F (15°C).
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7.5.2 Tension Limits for Vibration Control

Except for ACCC and ACCR conductors, for vibration control, maximum catenaries (horizontal
tension/weight), or “C” values, will be calculated at 0°F (-20°C), 0 mph wind, and 0 inches ice. Calculated
values for “C final” shall be 4710 and for “C initial” shall be 6000. Lesser values of “C” will require approval
by Buyer.

For ACCC conductors, vibration dampers shall be placed in accordance with the manufacturer’s
recommendations.

The following table,” Vibration Control Values”, provides Entergy’'s tension limits for the standard
conductors. The table was developed considering 900 ft. ruling spans. However, these values may be

used for other ruling spans with only slight variations. Other ruling spans will require approval by Buyer.

Table 7.5.2 — Vibration Control Values

Type Conductor Name Load Case Max Tension % of Ultimate Strength
(pounds)
LAPWING 0-0-0 () 10740 385
LAPWING 0-0-0 (F) 8431 30.2
BITTERN 0-0-0 () 8580 385
BITTERN 0-0-0 (F) 6735 30.2
CARDINAL 0-0-0 (1) 7380 28.4
CARDINAL 0-0-0 (F) 5793 22.3
FLAMINGO 0-0-0 () 5160 28.4
@ FLAMINGO 0-0-0 (F) 4051 22.3
< CHUKAR 0-0-0 (1) 12480 24.5
CHUKAR 0-0-0 (F) 9796 19.2
LAPWING 0-0-0 (1) 10740 25.5
LAPWING 0-0-0 (F) 8431 20.0
BITTERN 0-0-0 () 8580 25.2
BITTERN 0-0-0 (F) 6735 19.8
é ORTOLAN 0-0-0 (1) 6978 25.2
<
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Type Conductor Name Load Case Max Tension % of Ultimate Strength
(pounds)
ORTOLAN 0-0-0 (F) 5478 19.8
CARDINAL 0-0-0 (1) 7380 21.8
CARDINAL 0-0-0 (F) 5793 17.1
RAIL 0-0-0 (1) 6450 24.9
RAIL 0-0-0 (F) 5063 19.5
FLAMINGO 0-0-0 (1) 5160 21.8
FLAMINGO 0-0-0 (F) 4051 17.1
LINNET 0-0-0 (1) 2760 19.6
LINNET 0-0-0 (F) 2167 15.4
649.5 ACAR 0-0-0 (1) 3660 21.4
649.5 ACAR 0-0-0 (F) 2873 16.8
395.2 ACAR 0-0-0 (1) 2220 22.0
395.2 ACAR 0-0-0 (F) 1743 17.3
1024.5 ACAR 0-0-0 (1) 5760 24.9
% 1024.5 ACAR 0-0-0 (F) 4522 19.6
< TH#HT AW 0-0-0 (1) 1980 10.4
THT AW 0-0-0 (F) 1554 8.2
7/16” Steel 0-0-0 (1) 2400 11.5
> 7/16” Steel 0-0-0 (F) 1884 9.1
? * AlumaCore, DNO-8161 0-0-0 (1) 2160 11.7
* AlumaCore, DNO-8161 0-0-0 (F) 1696 9.2
§ * AlumaCore, DNO-9800 0-0-0 (1) 2160 111
O
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Type Conductor Name Load Case Max Tension % of Ultimate Strength
(pounds)
* AlumaCore, DNO-9800 0-0-0 (F) 1696 8.7
IADSS-AE024HG611CA2 0-0-0 () 546 18.2
%) IADSS-AE024HG611CA2 0-0-0 (F) 429 14.3
a
<

*AlumaCore, DNO-8161 is the default.

Note ADSS is not a transmission standard transmission conductor but is frequently used as an under-
built non-transmission conductor. Typical ADSS span is on the order of 200 feet.

/Also note that (F) load cases shall be controlled by both Creep RS and Load RS, and that bimetallic
conductors shall consider the effects of compression at high temperatures

7.5.3 Vibration Control for Long Spans Exceeding the Ruling Span

For span lengths greater than the ruling span, the Designer shall take special care to compare the conductor
and shield wire sags, to ensure that adequate clearances at mid-span are maintained under all conditions.
The shield wire tension shall not exceed 16% of its ultimate strength at 60°F (15°C), final. To account for
unusual circumstances (e.g., ravine crossings), it may be necessary to dead-end the shield wire to account
for tension differentials and/or increase the tensions along with adding dampers per manufacturer’'s
specifications.

7.6  Correction to Sag when Final Installation is Interrupted

Prolonged stringing durations can affect final sags due to creep beyond that considered in the sagging
algorithm. Conductors and shield wires shall be clipped in within 72 hours of achieving the intended
stringing tension. Where stringing operations are interrupted or extend beyond this 72-hour threshold,
engineering evaluation/approval is required with final approval by Buyer, and the cable manufacturer shall
be contacted to obtain technical instructions on the issue.

7.7 Galloping

Certain areas within the Entergy Service Area have been identified as areas prone to galloping and shall
require the installation of vibration control devices. These areas are generally in north Arkansas along the
Mississippi River in open, flat areas where it is possible for ice to form on the cables.

Phase spacing shall be set to avoid mid-span interference between phases through the required
assumption that double ellipse galloping will occur on any span exceeding 400 feet. A galloping overlap of
less than 10 percent between phases will be allowed in the design process. It is generally assumed that
using span lengths between 400 and 900 feet would eliminate this overlap. The ruling span is set at 80%
of the limiting span for this analysis.
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7.8 Aeolian Vibration

Aeolian vibration fatigue damage typically occurs in flat, open areas. The most effective way to reduce this
type of vibration is to reduce the line tension. Also, the installation of dampers may eliminate or reduce this
vibration; however, the conductor and damper suppliers shall be consulted regarding these conditions.

The use of ACSS type conductors may also reduce this vibration after one year of operation because of
the self-damping characteristics built into this type of conductor.

7.9 Conductor Corona
Two solutions to reduce conductor corona are larger conductors and/or bundled conductors.
For 161 kV, 115 kV, and 69 kV, 336 kcmil ACSR “Linnet” shall be the minimum conductor size.

At 230 kV, bundled 395 kcmil ACAR conductors or, for single conductor lines, a recommended standard
wire size of 954 kemil ACSR. The minimum wire size for 230 kV using industry standards is approximately
one inch in diameter. The smallest standard wire size that meets the industry standard minimum wire size
is “Flamingo” 666.6 kcmil ACSR.

For 500 kV transmission lines, 1024 kcmil ACAR and 954 kcmil ACSR “Rail” shall be the minimum
conductor sizes to avoid corona effects. The standard for new construction is 954 kcmil “Rail”.

The selection of conductor size, considering corona losses, shall be estimated using the attached figure
(obtained from the Westinghouse Transmission and Distribution Manual) entitled “Fig. 31 - Quick Estimating
Corona-Loss Curves”. This figure is attached as Attachment 3.

7.10 ACSS and ACSS/TW Conductor

7.10.1 ACSS Sags — Tensions - Stringing

ACSS suppliers have recommended that the ACSS & ACSS/TW conductors be pre-tensioned for
approximately 10 to 15 minutes before final sagging of the line. This procedure inelastically stretches and
elongates the aluminum wires and the steel core provides total support of the conductor in normal operation.
Since little or no stress is left in the aluminum wires, initial and final sags and tensions are nearly the same.
Pre-stressing is a means of reducing creep and enhancing self-damping capability. Recommendations for
pre-stressing vary and range from the maximum tension. Consult with cable manufacturer for prestressing
methodology and specifications.

7.11 Fiber Optic/Shield Wire Requirements

Fiber Optic Shield Wire (OPGW) is often the preferred shield wire. For structures with two shield wires,
one shield wire will typically be OPGW and one shield wire will typically be 7#7. Project specific shield wire
requirements is subject to approval by Buyer. Substation Relay Design, SCADA, Substation Networking
and Corporate Telecommunications will need to determine the number of fibers that they will need.
Standard Entergy shield wires are found in Section 7.
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7.11.1 Fiber Optic Details

The fiber optic line may be dead-ended if the line angle is over 30°. For line angles between 30° and 50°,
a heavy angle suspension assembly may be utilized. Fiber optic construction details are shown on the
standard assembly drawings, shown in Attachment 1.

7.11.2 Splice Box Locations

Splice boxes shall be placed at existing or expected future laterals and substations. Additional boxes will
be needed at intervals along the line, generally corresponding to reel wire length, line angles, and
considering the nearest points of access.

7.12 SW Sagging Relative to Conductors

Every effort shall be made to ensure that the shield wire(s) have less sag than the conductor, so that any
flashovers are encouraged to occur at a structure rather than at mid-span. It is suggested that the shield
wire have a lesser amount of sag by approximately 0.33 percent of the span length, or approximately two
(2) feet, under normal stringing loads, i.e., 60°F (15°C). Where this is not feasible, the tension limits to
control vibration in Table 7.5.2 may be relaxed to pull the shield wire more tightly and achieve greater
separation. Where the tension limits of Table 7.5.2 are relaxed, a conductor vibration study shall be
performed, and vibration dampers shall be installed on the shield wire per the recommendations of the
vibration study. Alternately, the standard framing may be modified with approval from Buyer to provide
greater separation between the shield wire and the conductor.

7.13 Conductor and Shield Wire Marking

7.13.1 Aerial Patrol Marking

Aerial patrol marking to provide early warning of the hazards due to crossing transmission lines shall be
applied as described herein.

7.13.2 Marking for Federal Aviation Administration (FAA) regulations

Marking required to comply with Federal Aviation Administration (FAA) regulations shall not be confused
with the aerial patrol marking described in paragraph 7.13.1. When routing new lines, it is generally better
to avoid selecting routes that pass within close proximity of airports, landing strips, heliports and facilities
such as hospitals that might have aircraft landing on improvised landing sites. Such facilities can be
generally identified by examining aerial navigation maps available at pilot centers in most public airports,
examination of quadrangle maps published by the U.S. Geological Commission, examination of aerial
photographs acquired for the line project, and other sources. Where these facilities cannot be avoided and
where it is determined that FAA rules apply, the requirements of FAA Advisory Circular AC 70/7460-1K
shall apply.

7.13.3 Navigable Waterway Marking

Lines crossing navigable waterways shall be marked as delineated in the applicable permits.
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7.13.4 Avian

Avian markers are to be installed where appropriate to make the line more visible to birds. Several forms
of markers are commercially available and marketed to increase line visibility and reduce the possibility of
avian mortality. Avian markers shall be required only where specified by wildlife agencies or by applicable
permits.

7.13.5 Slow-Moving Vehicle Signs

Slow-moving vehicle signs shall be placed on the third and fourth adjacent structures on both sides of any
crossover lines, with the signs facing the approach to the lines from either side of the crossover. It is very
important that all crossings be marked on the same number of advance structures for safety reasons. One
sign on each structure shall be used to indicate a single crossover ahead. If two crossovers in close
proximity exist ahead, then two signs shall be installed on each structure, one sign over the other, if
possible. Two-crossover situations shall also have single signs on both sides of structures between the
crossovers. Details of the installation are covered in an attachment to this Appendix 2, but generally the
signs shall be near the top of the poles or towers of the structures. When used on wooden poles, the signs
shall be outside any woodpecker wire covering the pole.

7.13.6 Spiral Vibration Dampers (Yellow)

Spiral dampers in addition to slow-moving vehicle signs may be desirable in some cases with extraordinary
visibility difficulty. When used, such dampers shall be installed with a minimum of one pair of dampers on
both sides of centerline of the line being patrolled at a point just outside the conductor locations but not less
than 15 feet between the pairs. If there are two shield wires on the crossover line, half of the dampers shall
be installed on each shield wire.

7.13.7 QuikMark Devices

QuikMark devices, in addition to slow-moving vehicle signs, may be desirable in some cases with
extraordinary visibility difficulty. When used, QuikMark devices shall be installed with a minimum of three
QuikMark devices on each side of centerline of the line being patrolled at a point just outside the conductor
locations but not less than 15 feet between each trio. If there are two shield wires on the crossover line,
install half of the QuikMarks on each shield wire.

7.13.8 QuikMark Devices Combined with Spiral Vibration Dampers

QuikMark devices and spiral dampers may be combined to mark shield wires by keeping equal numbers of
each on each side of the line being patrolled so the visual effects are balanced on the line. When the
Transmission Line crosses under the line of another, the minimum requirement is for QuikMark devices or
spiral dampers or both to be installed on the shield wires of the other line. This is for the safety of Entergy
aerial patrollers and to protect Entergy and others from claims by the owner of the other line for property
damage, lost revenues on the other line, and other claims.
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8 OTHER ELECTRICAL CRITERIA

8.1 Electrical Insulation

All insulators shall be polymer (non-ceramic). Insulators that are procured from one of Entergy’s approved
vendors for insulators and adhere to Entergy’s standards are assumed to meet this specification. Insulator
types include dead-end, braced post, post, suspension and jumpers. All new HV (69 kV and above)
Transmission Lines shall have insulators with corona rings installed. Details for these insulators are
included in Attachment_1.

8.1.1 Insulator Swing
8.1.1.1 Mechanical Clearance

Post and braced post assemblies have the potential for contact between their suspension shoe and their
post insulator. The suspension shoe may swing towards the supporting post insulator without any wind
due to line deflection angle and/or phase position changes between consecutive structures. With a 6 PSF
wind (60 degrees Fahrenheit and final wire tension) further displacing the conductor hardware from its
everyday displacement, contact with the sheds (or corona ring) is not allowed. With extreme wind specified
in Table 5.1.2 of the design criteria (60 degrees Fahrenheit and final wire tension) further displacing the
conductor hardware from its everyday displacement, contact with the rod’s sheath is not allowed. A swing
angle adapter shall be used to increase mechanical clearance. This adapter does not preclude mechanical
conflict, so conductor position shall still be checked.

8.1.1.2 Electrical Clearance

Table 8.1.1.2 specifies required certain clearances from the energized conductor shoe to hon—energized
portions of the structure under the prescribed conditions specified in the footnotes. These clearances were
built into Entergy’s standard framings shown in Attachment 1. Certain atypical conditions, such as short
spans, structures in dips, transition between framings or phasing, deflection angles near the top of the
range, and higher tensions, can warrant deviations from standard, such conditions will require Seller to
acquire approval from Buyer. Conductor position shall be verified against Table 8.1.1.2 that the required
minimum clearances are met, especially for suspension insulators. For posts and braced posts, the
standard post lengths will ensure that these clearances are met, except for the no-wind clearance for
bundled conductors. For bundled posts and bundled braced posts, the conductor hardware shall not be
allowed to swing more than 30 degrees toward the pole without wind (O degrees F, initial). Note that the
swing angle adapters mentioned in Section 8.1.1 do not improve electrical clearance.

Table 8.1.1.2 — Minimum Insulator Swing Clearances

CLEARANCE TO ARM | CLEARANCE TO
FRAMING VOLTAGE CONDITION OR STRUCTURE GUY
500 kV 6 psf wind @ 123in 11 ft.
500 kV 100 mph @ 60 in 5 ft.
500 kV no wind ® 140 in 12 ft.
500 kv no wind 4 140 in 12 ft.
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CLEARANCE TO ARM | CLEARANCE TO
FRAMING VOLTAGE CONDITION OR STRUCTURE GUY
345 kv 6 psf wind @ 85in 8 ft.
345 kV 100 mph @ 41 in 4 ft.
345 kV no wind @ 105in 9 ft.
345 kV no wind 4 105in 9 ft.
230 kV 6 psf wind @ 52in 6 ft.
230 kV 100 mph @ 27 in 3 ft.
230 kV no wind 83in 8 ft.
230 kV no wind “ 88in 8 ft.
161 kV 6 psf wind @ 37in 5 ft.
161 kV 100 mph @ 19in 2 ft.
161 kv no wind @ 60 in 7 ft.
161 kv no wind 4 71in 7 ft.
138 kV 6 psf wind @ 34 in 5 ft.
138 kV 100 mph @ 16 in 2 ft.
138 kV no wind 54 in 7 ft.
138 kV no wind “ 65 in 7 ft.
115 kv 6 psf wind @ 28 in 5 ft.
115 kv 100 mph @ 13in 2 ft.
115 kv no wind 49in 7 ft.
115 kv no wind “ 60 in 7 ft.
69 kV 6 psf wind @ 17 in 3 ft.
69 kv 100 mph @ 8in 1ft.
69 kV no wind © 49in (36in) ® 6 ft.
69 kv no wind “ 60 in (49 in) ® 6 ft.

1) Max required value between switch surge and NESC air gap. Controlled by NESC with 10%
Voltage Surge (1.1 x nom. Voltage).

(2) 60 Hz minimum flash over distance.

3) No wind clearance for suspension insulator (Impulse Air Gap).

(4) No wind clearance for running angles (Impulse Air Gap).

(5) 69 kV framings use 115 kV no-wind air gaps for improved lightning performance. On existing

structures where there isn’t room for longer insulators and air gaps, the numbers in parentheses apply.
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8.1.1.3 Typical Standard Davit Arms

For the purpose of determining clearances presented in Table 8.1.1.2 accounting for insulator swing; as
well as for the purpose of evaluating shield angle and determining conductor coordinates, the following arm
lengths and insulator lengths shall be used:

Table 8.1.1.3 — Typical Davit Arm and Insulator Lengths for New Construction

INSULATOR LENGTH®
VOLTAGE (kV) [TYPE INSULATOR DESIGN LENGTH
LENGTH (IN) (IN.)
69 SuUS 59 66
161 SuUS 73 78
230 SuUsS 89 96
69 DE/RA 62 80
161 DE/RA 92 98
230 DE/RA 104 110
69 LP/BP 60 60
161 LP/BP 76 78
230 LP/BP 94 94
DAVIT ARM LENGTH®
VOLTAGE (kV) [TYPE LENGTH RISE (IN.)
69 Tangent 5'-6" 13
161 Tangent 8-6" 25
230 Tangent 11-0” 24
69 Swing 3-0" N/A
161 Swing 4-0" N/A
230 Swing 5'-0" N/A
69 DE 5'-0" 12
161 DE 6’-0” 15
230 DE 8'-0" 20
1) Davit Arm Length is from pole face to conductor attachment
(2) Design length includes hardware.
8.1.14 Insulator Attachments — 69 kV, 161 kV, and 230 kV Structures

Braced post and line post insulators are limited to a line angle of 6 degrees based on the limited
compression capacities of these insulators. Insulator capacities shall be obtained from manufacturer.
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8.1.1.5 General

The same insulator type can be used for concrete and steel poles. Insulator attachments for post insulators
are required to be provided by thru-bolting standard insulators to the pole structures.

Dead-end and suspension insulators are required to be attached to the poles via vangs on steel poles or
pole-eye plates on concrete poles.

8.1.1.6 Conductor and Shield Wire Vangs

Standard conductor and shield wire attachment vangs on all steel poles shall be 3/4” plate with 1 1/8”
diameter holes and 1 1/2” radius and shall be the same on both ends.

Conductor attachment vangs on concrete poles will be 60,000 or 70,000 pound strength pole-eye plates
mounted with 7/8” diameter all-thread rods, similar to those provided by Hughes Brothers in Lincoln,
Nebraska.

8.1.1.7 Guy Vangs

Standard guying vangs on all steel poles shall be 3/4” plates with 1 1/8” diameter holes and11/2" radius
and shall be the same on both ends. All guy attachment vangs on all concrete poles will be 60,000 or
70,000 pound strength pole-eye plates mounted with 7/8” diameter all-thread rods, similar to those provided
by Hughes Brothers in Lincoln, Nebraska.

8.1.1.8 Polymer Insulator Standard Drawing

Attachment 1 has detailed drawings of the Entergy Standard Insulator drawings for 115 kV, 138 kV, 161 kV
and 230 kV voltages. Seller shall use the Entergy Standard Insulators and must verify they meet the
requirements for the design. The drawing includes the following information:

Braced Post Insulators

Horizontal Line Post Insulators

Suspension Insulators

Dead-End Insulators

Minimum Flashover Characteristics

Minimum Leakage Distance
8.2 Transmission Line Lightning Protection Design

8.2.1 Reference Guides

IEEE Std. . . . . o .
1243-1997 Guide for Improving the Lightning Performance of Transmission Lines
EPRI Handbook for Improving Overhead Transmission Line Lightning Performance
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EPRI AC Transmission Line Reference Book - 200kV and Above
EPRI Guide for Transmission Line Grounding
EPRI Outline of Guide for Application of Transmission Line Surge Arrestors — 42 to 765 kV

Where applicable Seller shall apply the following parameters during the design process.

8.2.2 GFD

The GFD varies greatly throughout Entergy’s transmission system and average from 2-7 flashes/Km?/yr.
However, the GFD for any area for a particular year can be more than 3X the historic average. Therefore,
Entergy’s design parameters do not consider the GFD for the specific line but assume the standard design
methods will ensure an adequate reliability throughout the system no matter the GFD of any particular
location.

8.2.3 Structure BIL

Although local atmospheric conditions can affect the ability of air to insulate against a flashover the typical
breakdown rate for a negative dry arc is 650 kV per meter. Therefore, the structure BIL is 650 kV X air gap
in meters.

It is very difficult to maintain an acceptable BIL for distribution circuits on a transmission line structure. In
order to maintain acceptable lightning performance when attached to tall shielded transmission structures,
fiberglass arms and transmission class insulators are required.

Distribution underbuild is considered a last resort for new construction. It complicates maintenance for both
organizations.

8.2.4 Shield Wire Installation

The installation of a shield wire is the required method of lightning protection.

8.2.5 Shield Wire Type and Size

The size and type of shield wire used will be determined by needs other than that required for lightning
protection, such as fault current. Any of Entergy’s standard shield wires conforming to the parameters set
out in the referenced guideline will be adequate for the lightning protection of the line. Note: Supporting
distribution phases on transmission structures exposes transmission shield wire to long duration distribution
faults for which it was not designed. Therefore, a neutral conductor shall be bonded to each transmission
structure.

8.2.6 Shielding Angle

The shielding angle, as measured at the structure from the vertical plane of the shield wire clamp to the
conductor clamp, shall be no more than 25° for structures adjacent to spans averaging less than 150 feet
above ground level. The required shielding angle on structures where the average conductor height is
greater than 150 feet above ground level need to be designed on a case by case basis and shall be subject
to approval from Buyer. The average height taken as the height at the structure minus 2/3 the sag.
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On single pole structures with one shield wire, the shielding angle shall be checked to the top conductor as
well as to the bottom conductor opposite the shield wire attachment.

On H-type structures, the shielding angle shall be checked for each shield wire to its corresponding outer
conductor. Unless the distance between the shield wires exceeds 60 feet, the shielding angle to the middle
conductor is not considered.

8.2.7 Maximum Grounding Resistance

The maximum allowable grounding resistance shall be obtained as specified in Section 8.3.

8.2.8 Lightning Arrestors

Lightning arrestors shall be used on transmission lines only in cases where a shield wire cannot be installed
(e.g., clearance near an airport), the maximum allowable grounding resistance cannot be obtained, or
adjacent to extremely long spans where the lightning protection software shows the shield wire is
insufficient.

8.3 Grounding and Cathodic Protection

This section covers the design of the grounding and cathodic protection systems for concrete and steel
structures for transmission lines.

8.3.1 Grounding
8.3.1.1 Grounding Systems

Entergy’s steel and concrete pole structures shall be “effectively grounded” as defined in Section 2 of the
NESC. Shield wires are constructed, along with the associated grounding system, on all of Entergy’s
transmission lines for lightening protection. The use of proper structure grounding will reduce the ground
resistance at the structures and will reduce line outages due to lightning strikes.

8.3.1.2 Steel Structure Grounding System

Steel poles shall be bonded to the shield wire by a copperweld jumper. The pole then acts as a ground rod
to the ground line. Because the coating at the bottom of direct embedded steel poles insulates the steel,
direct embedded poles shall be grounded. This grounding shall be done with ground rods driven into the
earth and bonded to the pole. The same grounding is used to ground a steel pole bolted to a concrete pier
or set in a concrete pile. Steel poles socketed into steel piles shall be bonded to the steel pile.

8.3.1.3 Concrete Structure Grounding System

Concrete poles shall be bonded to the shield wire through the grounding clip and a terminal lug at the pole
top by a copperweld jumper. A copperweld wire shall then run down the pole to another terminal lug below
ground. The wire may be internal or external. There are four options for grounding the direct buried pole:
(1) connect the ground wire to the pancake at pole bottom; (2) extend the ground wire from the pancake to
the ground rod; (3) connect the ground wire from the terminal directly to the ground rod; and (4) connect
the ground to the substation ground grid using 4/0 copper. Ground wires shall be continuous (no splices).
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For concrete poles set in steel piles, the ground wire shall be extended from the bottom lug and bonded to
the pile.
8.3.14 Guy Wire Grounding System

In accordance with NESC requirements, guy wires shall be bonded directly to the steel structure or to the
ground wire on a concrete structure using a copperweld wire bonded to the guy wire.
8.3.1.5 Achieving Desired Structure Resistance

Tests to verify that the required footing resistance has been obtained using the standard methods shall be
performed by Seller.

Seller shall test for grounding resistance, which shall not be greater than:
69 kV & 115kV 13 ohms

138 kV & 161 kV 10 ohms
230 kV 7 ohms

345 kV & 500 kV (H-frames) 18 ohms

There are two acceptable methods to achieve these requirements: (1) driving additional rods and
(2) installing a counterpoise that consists of 100 feet of conductor buried 18" deep parallel to the line.

8.3.1.6 Grounding at Substations
Bonding of Transmission Line Shield Wire to Substation Ground Grid

Electrical currents can be introduced on shield wires from a variety of sources. To prevent these currents
from arcing across mechanical connections to get to the substation ground grid, a bonding conductor shall
be provided.

The following common shielding configurations and requirements shall be permitted are detailed below:

El =

- - -
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a. Shield wire attached to Substation pull-off structure

Generally, the transmission line will be dead-ended outside the substation and the shield wire slack span
into the station will be positively grounded to the pull-off tower with a jumper and the pull-off tower will be
connected to the substation ground grid. Itis the responsibility of the substation to make these connections.
The last transmission structure in the immediate vicinity of the station shall not be bonded to the substation
ground grid unless a specific grounding analysis is performed.
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b. Shield wire across station to dedicated shield wire pole

Since the shield wire pole is usually installed within close proximity to the substation; it shall be bonded to
the substation ground grid. The last transmission structure in the immediate vicinity of the station shall not
be bonded to the station grid unless a specific grounding analysis is performed.

C. Shield wire across station to exiting transmission line structure
One of the transmission structures on either side of the station shall be bonded to the substation ground

grid. The structure selected for bonding shall be the one closest to the station or having the fewest physical
obstacles between the structure and the station.

8.3.2 Cathodic Protection

The cathodic protection system is a method of protecting steel transmission line structures from corrosion,
generally at the ground-line where moisture can mix with air to cause corrosion and thus deterioration and
loss of strength of the structures. The protection system used is to attach either magnesium or zinc anodes
to the structure.

These anodes provide sacrificial protection for the steel in the structures.

8.3.2.1 Soil Investigations

The soil investigation shall include soil corrosion recommendations to determine the need for anodes and
the number required for each structure.

8.3.2.2 Anode Types

Magnesium anodes shall be used except that, in areas such as coastal marshes, zinc anodes may be used
where recommended over magnesium anodes by the corrosion engineer based on in-situ conditions

8.3.3 Structure Protection
Steel poles, steel piles and steel guy anchors shall be protected as described below.
8.3.3.1 Steel Dead-End and Guyed Structures

All buried steel (embed poles and piles) at dead-end and guyed steel structures shall be installed with
anodes as shown on the Framing Drawings and provided Assembly Drawings. The number of anodes per
structure shall be as recommended in the corrosion consultation report or as deemed necessary by the
corrosion engineer based on in-situ conditions.

8.3.3.2 Steel Tangent Structures

Steel tangent structures are generally not installed with anodes, anodes shall be installed on structures in
areas of known corrosion problems, or when structures are to be installed adjacent to a pipeline or railroad.
In these cases, installation shall be in accordance with provided Assembly Drawings in Attachment 1.

Guy Anchors for Steel and Concrete Structures
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The steel helix type anchors for both steel and concrete poles shall be installed with anodes.

9 STRUCTURE DESIGN CRITERIA

9.1 Steel Poles

Entergy standard structure framings are shown in Attachment_1.

9.1.1 Tubular Steel Pole Purchase Specification

Details of structure design that shall be included in the purchase specification are:

ASCE Design Manual Requirements

Material Specifications

Pole Deflection Limitations

Fabrication Requirements

Protective Coating Requirements

Cathodic Protection

Grounding Requirements

Seller shall procure (or cause to be procured) tubular steel poles from tubular steel pole vendors on the

Approved Vendor List (Attachment 5) for tubular steel pole vendors and direct the vendor to provide items
in conformance with their applicable standard Energy specifications.

9.1.2 General Design Requirements
9.1.21 General

All designs shall be in accordance with the provisions of the latest NESC, ASCE/SEI Standard 48, and the
requirements stated in this document. All construction shall be Grade B, as defined in Section 24 of the
NESC Code.

9.1.2.2 Foundation Rotation

In addition to the applied loadings, all self-supported monopole and un-braced H-frame structures shall be
designed with a 3 degree foundation rotation. The point of rotation is assumed to be at the ground line.
Smaller foundation rotations for braced H-frame structures shall be considered on a case-by-case basis.

9.1.2.3 Deflection Limitations

The following pole deflection limitations assume 0 degree foundation rotation and shall be adhered to in the
design of all poles. The percentage listed is the percent of the pole height above ground.
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Table 9.1.2.3 — Deflection Limitations

Load Case / Wires Tangent Running Angle Dead-end Dead-end
(Intact) (Intact) (Intact) (DE One Side)

NESC w/OLF
See Loading District 10% 10% 10% NSL
NESC without/OLF See
Loading District NSL NSL NSL NSL
High Wind . . .
See Loading District 10% 10% 10% NSL
wind & Ice . . .
See Loading District 10% 10% 10% NSL
Everyday
No Wind or Ice - 60°F 3061 306(1) 306(1) NSL
Longitudinal
Unbalance 1K at Each Phase NSL NSL NA NA
Location
DE Stringing

. 2
No Wind or Ice - 60°F NA NA NA 19%(2)

NA - Not Applicable
NSL - No Specified Deflection Limit

1) Camber if Deflection Exceeds 1%
(2) Only if Specifically Requested

9.1.24 Pole Raking

For new project construction, cambering the pole when deflection exceeds 1% of the pole height above
ground is the required resolution to concerns arising from what might (aesthetically) appear to be excess
pole deflection.

9.1.25 Guyed Structures — Pre-Designed

The Designer shall select a pre-designed light duty pole, such as an SW Class H-6 equivalent, to be used
as the pole in guyed framings in the pole spotting procedure. This type of pole will make available the
range of heights to complete the spotting process. PLS-CADD will select the optimal pole height.

9.1.2.6 Selection of Pre-designed Poles — Optimizing Process

To use the line optimization features PLS-CADD, the Designer must select and input the pre-designed pole
types and framings most suited for the Transmission Lines. This shall include the material, framings and
pole heights, types and sizes.
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9.1.2.7 Pole Design and Verification Process

The purchase order for the structures selected by PLS-CADD during the optimization process is then
forwarded to the pole vendor along with a calculated load tree for each pole. The vendor will then review
the design of the selected poles before pricing and fabrication. In some cases the poles selected may have
to be revised to meet the design criteria.

9.1.3 Procurement

To purchase the poles and associated materials, Seller shall use a type of purchase requisition known as
a “White Requisition”.

“White Requisition” — This type of order is used to purchase material from Entergy’s preferred vendors
including steel and concrete poles, insulators and conductors. The pole order will generally include the
preferred item plus most of the assembly attachment material, such as nuts, bolts, vangs. It is the vendor’s
responsibility to verify the size and number of each item. “White Requisitions” are also used to order non-
stock-coded items.

9.1.4 Structure Hardware

The Entergy “Standard Structure Framings” in Attachment 1 lists the standard assemblies required for each
structure framing. Each assembly drawing lists the bill of materials required for that assembly. The
standard hardware parts were designed to meet the maximum tensions and loads calculated for the pre-
designed structures previously described but shall be verified by the designer. Unless Buyer grants an
exception in writing, poles shall be ordered with sufficient step bolt mounting provisions.

9.1.5 Grounding and Cathodic Protection

See Section 8.3 for design information regarding the required grounding and cathodic protection for steel
poles.

9.1.6 Hybrid Structures

Hybrid structures, a combination of a steel top section and a concrete bottom section, shall be used where
ground water conditions may cause excessive corrosion of a steel pole. For such structures, the concrete
bottom piece shall directly embedded using standard embedment details. Foundation and grounding
details are discussed in Section 10 and Section 8.3, respectively.

9.2 Concrete Poles

This section covers the design and analysis of concrete pole structures for single and bundled conductor
transmission lines. It covers single pole, two pole, and three pole structures with direct-embedded
foundations, socket-type foundations and base-plated foundations all for use on tangent, running angle or
dead-end structures. All standard structure framings applicable to this work are delineated in Attachment
1.

9.2.1 Spun Pre-stressed Concrete Pole Purchase Specification

Details of structure design that shall be included in the purchase specification include:
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ASCE and PCI Design Guide Requirements

Material Specifications Pole Deflection Limitations

Fabrication Requirements

Testing Requirements.

Seller shall select a concrete pole vendor from the list of concrete pole vendors set forth in the Approved

Vendor List (Attachment 5) and direct the concrete pole vendor to provide items in conformance with their
applicable standard Entergy specifications.

9.2.2 General Design Requirements
9.2.2.1 General

All concrete pole and related designs shall be in accordance with the provisions of the latest NESC, the
PCI and ASCE Guide Specifications, and the requirements stated in this document. All concrete pole
construction shall be at least Grade B, as defined in Section 24 of the NESC Code.

9.2.2.2 Foundation Rotation

In addition to the applied loadings, all self-supporting structures shall be designed with a 3 degree
foundation rotation. The point of rotation shall be assumed to be at the ground line.

9.2.2.3 Deflection Limitations

The following pole deflection limitations assume 0 degree foundation rotation and shall be adhered to in the
design of all concrete poles. The percentage listed is the percent of the pole height above ground.

Concrete Structure Type
Running
. Tangent Dead-end Dead-end
Load Case / Wires g Angle
(DE One
Intact Intact Intact .
(Intact) (Intact) (Intact) Side)
NESC w/OLF
.W L 10% 10% 10% NSL
See Loading District
NESC without/OLF S
WHIROUHLLF See 2% 2% 2% NSL
Loading District
High Wind
. L 10% 10% 10% NSL
See Loading District ° ° °
Wind & lce 10% 10% 10% NSL
See Loading District
Everyday
1% 1% 1% NSL
No Wind or Ice - 60°F ° ° °
Longitudinal Unbalancg 1K NSL NSL NA NA
at Each Phase Location
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Concrete Structure Type
Load Case / Wires Tangent R:E;:Zg Dead-end Dead-end
(Intact) (Intact) (Intact) (DSEid(t)e)ne
No V\Izrlfdsc:??(?;n—QGO"F NA NA NA 1%

NA - Not Applicable
NSL - No Specified Deflection Limit
9.2.2.4 Pole Raking

Where deflections under the everyday load case exceed 1% of the above ground pole height as described
in Section 9.2.2.3, but do not exceed 2% the pole shall be raked to improve aesthetic concerns and minimize
secondary moment effects. Where poles are to be raked, the Designer shall provide specific instructions
identifying the degree to which the pole shall be raked to compensate for the calculated deflection under
the everyday load case.

9.2.3 Procurement

To purchase the poles and associated materials, Seller shall use a type of purchase requisition known as
a “White Requisition”.

“White Requisition” — This type of order is used to purchase material from Entergy’s preferred vendors,
including steel and concrete poles, insulators and conductors. The pole order will generally include the
poles plus most of the assembly attachment material, such as nuts, bolts, vangs. It is the vendor’s
responsibility to verify the size and number of each item.

9.2.4 Structure Hardware

The applicable Entergy “Standard Structure Framings” included as Attachment_1 lists the standard
assemblies required for each structure framing. Each assembly drawing lists the Bill of Materials required
for that assembly. The standard hardware parts are designed to meet the maximum tensions and loads
calculated for the pre-designed structures previously described. Unless a deviation is granted by Buyer,
poles shall be ordered by Seller with sufficient mounting locations for attachment of climbing provisions.

9.3 H-Frame Design

This section covers the design of concrete and steel H-Frame structures to be used in construction of the
Transmission Lines. These standard framings cover transmission structures for single and double circuit
construction using standard suspension insulators. Clearance has been provided for the possible use of
bundled conductors.
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9.3.1 Structure Types

Standard framings are developed for single and double circuit “Light” and “Medium” (HA2) tangent (0° —
1.5°) structures and “Light” and “Medium” (HB2) small angle (1.5° — 6.0°) structures. Standard tubular steel
cross arms have been pre-designed and detailed for use in “Light” and “Medium” structures.

The standard framings are based on the base assumption that steel structures will be X-braced and
concrete structures will not be X-braced. The pole supplier shall determine if X-braces are required for

each structure and shall detail and supply the X-braces and connection hardware if required.

Special “Uplift” framings are included for use in certain structures to address uplift forces in those structures.
These structures use the “Light” cross arms with extra vangs to dead-end the conductors.

9.3.2 Cross Arm Design

The maximum allowable spans for the pre-designed standard cross arms are based on the maximum
vertical load imposed on the arms. The load cases reviewed for each cross arm are NESC designated
loadings with overload factors. Maximum arm deflections range from 1 inch to 2 inches.

The tubular steel cross arms are designed to support the vertical load of the various standard conductors
used by Entergy on the standard H-Frame framings. The maximum loads for each of the Standard
Framings are shown on the Framing Drawings.

The “Light” and “Medium” standard cross arm sizes are as follows:

Light Cross Arm — TS 6” x 6” x 3/16”

Medium Cross Arm — TS 8" x 8" x 4"

Shield Wire Arm — TS 4” x 4" x 3/16”

The required use (loading) for the standard cross arms is as follows:

69 kV — Use the Light Cross Arm — for all conditions

161 kV — Use the Light Cross Arm — for ¥2” Ice loadings

Use the Medium Cross Arm — for 1” Ice loadings

230 kV — Use the Medium Cross Arm for all conditions

9.3.3 Cross Arm Assembly Details

The assembly drawings for attaching cross arms to poles are included in the voltage specific assemblies.
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9.3.4 Rock Anchors

In rock formations, where screw type anchors will not penetrate the rock, rock anchors shall be used. There
are two types of rock anchors available, to be selected based on in-situ conditions and engineering
calculations.

9.3.5 Expanding Rock Anchors

Rods have a diameter of 1.0 inch and an ultimate strength of 36,000 Ibs. The limitation of 36,000 Ibs can
be overcome by using twin anchors. A more stringent limitation is that the rods are non-extendable. This
prevents the expanding rock anchors from being used when the non-fractured bedrock is deeper than about
four feet below the surface.

9.3.6 Grouted Rock Anchors

The anchors have a 1 ¥ inch diameter round shaft ending in a 4-inch diameter bell. The anchors can be
extended with either 1 ¥” round shaft extensions or 1 2" square shaft extensions. The anchor assembly
has an ultimate strength of 70,000 Ibs. The strength of the installed anchor (resistance to pullout) is
dependent upon the rock type and the dimensions of the grout column. The characteristic of the rock that
dominates the calculation for anchor depth is the equivalent cohesion. The installed anchor strength is
calculated by multiplying the surface area of the grout column in each layer by the equivalent cohesion of
the rock in that layer. For conservatism, any contribution from the overburden shall be ignored.

The High Wind and Heavy Ice Tensions shall be multiplied by 1.65 to provide a safety factor for the anchor
installation. For the NESC Zone load case (NESC 250B) a safety factor of 1.0 shall be used as allowed by
the code, since that load case already includes an Overload Factor of 1.65. The resulting worst case force
shall be resisted by the friction between the grout column and the surrounding rock.

Anchor strength = (circumference) (column length per vertical foot) (constant of 0.9) [(layer 1
thickness)(layer 1 cohesion) + (layer 2 thickness)(layer 2 cohesion) + ...]

Seller shall procure that the anchor manufacturer calculates the required anchor depth using their software,
but the effective cohesion shall be the parameter that dominates the result. For simplicity, the formula
above uses just the effective cohesion. The constant 0.9 is a factor to account for the possible effects of
other rock characteristics

The dimension that is to be specified is the distance along the anchor shaft from the ground surface to the
bottom of the anchor. The minimum anchor length engaging rock is five feet.

The grout shall be pumped into the hole to ensure that a solid column is produced.

9.3.7 Guying Hardware

Following are listed the strength values in Entergy’s Standard Guying Assembly which limit line conductor
tensions and are required for this Project.
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9.3.7.1 Insulator Assembly

Entergy’s Standard Polymer Dead-End Insulators have an ultimate tension capacity of 50,000 Ibs. The
NESC Strength Factor for insulators is 0.5, therefore the Routine Test Load (RTL or working load) of
25,000 Ibs is used.

9.3.7.2 Steel Vangs (Steel Poles)

Steel Dead-End vangs are thru vangs and can be designed for any applied tensions. The NESC Strength
Factor for the vangs is 1.0.

9.3.7.3 Pole Eye Plates for Conductor or Shield Wire (Concrete Poles)

The standard guying attachment is the “AS2720 Double Guying Tee” from Hughes Bros. The Ultimate
Strength (maximum tension load) is 35,000 Ibs per hole. The NESC Strength Factor is 1.0 for NESC Rule
250B Tensions (OLF=1.65) and 0.8 for Extreme Load Tensions (OLF=1.0) for Rule 250C.

9.3.7.4 Pole Eye Plates for Guy Wire (Concrete Poles)

The standard guying attachment is the “A2132 Heavy Dead End Tee” from Hughes Bros. The Ultimate
Strength (maximum tension load) is 70,000 Ibs. The Strength Factors are the same as for the above
“Double Guying Tee”. The maximum tension is along the guy slope, thus limiting the line tension depending
on the actual guy slope.

9.3.75 Double Arming Bolts (Concrete Poles)

The standard bolt used in Entergy’s Dead-End Assemblies is an ANSI C135.1, 7/8” “Double Arming Bolt".
The maximum Tensile Strength is 25,400 Ibs, the maximum shear strength through threads is 17,270 Ibs.
and the maximum shear strength through the shaft is 24,350 Ibs. The shear strength through the threads
is always used for the Dead-End Connection. The NESC Strength Factors are also the same as for the
“Double Guying Tee”. The allowable bolt strength for combination shear and tension loads, such as the
guying assembly, is the calculated “interaction stress”. These bolts are the limiting factor, depending on
guy slope, of the line tension in the guying assembly.

9.3.7.6 Thimble Clevis

The thimble clevis used in the Dead-End Assembly has a 1” pin and is rated at 60,000 Ibs. Ultimate
Strength. The NESC Strength Factors are the same as the “Double Guying Tee”.

9.3.7.7 Extension Link

The extension link is used in place of the thimble clevis when a double down-guy is used with two anchors.
The link uses a 1” pin and is rated at 60,000 Ibs. Ultimate Strength. The NESC Strength Factors are the
same as the “Double Guying Tee”.

9.3.7.8 Vari-Grip Dead-End

The vari-grip shall be rated for a 19#8 guy wire with an Ultimate Strength of 43,240 Ibs. and 61,500 Ibs.
with a 19#6 guy wire. The NESC Strength Factor is 1.0.
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9.3.7.9 Turnbuckle

The turnbuckle shall be a 1” x 6” with jaw and eye ends with an Ultimate Strength of 50,000 Ibs. The NESC

Strength Factor is 1.0.

The following table gives the allowable line tension based on the guy assembly and guy wire slopes. All

loads are in Kips.

Table 9.3.7.9 — Allowable Line Tensions based on Hardware Limitations

Assembly Part Ultimate NESC Allowable Line Line
Strength Strength Load Tension Tension
Factor Guy Slope | Guy Slope
1.5:1 1:1
Dead-End Insulator 50.0 0.5 25 25 25
19#8 Guys 43.2 0.9 38.9 21.6 30.6
19#6 Guys 61.7 0.9 55.5 30.8 39.4
Double Guy Tee (NESC) 35.0 1.0 35.0 19.4 24.8
Extreme Loads | 35.0 0.8 28.0 15.5 19.9
Dead-End Tee (NESC) 70.0 1.0 70.0 38.9 49.6
Extreme Loads | 70.0 0.8 56.0 31.1 39.7
7/8" D. A. Bolt (NESC) T=25.4 1.0 21.2 28.0
Extreme Loads | V=17.3 0.8 17.0 23.0
1-1/2" SS Screw Anchor 70.0 1.0 70.0 38.9 49.6
Thimble Clevis (NESC) 60.0 1.0 60.0 33.3 42.5
Extreme Loads | 60.0 0.8 48.0 26.7 34.0
Vari-Grip (NESC) w/ 19#8 43.2 1.0 43.2 24.0 30.6
Extreme Loads | 43.2 0.8 34.6 19.2 24.5
Turnbuckle (NESC) 50.0 1.0 50.0 27.8 35.5
Extreme Loads | 50.0 0.8 40.0 22.2 28.4
Extension Link (NESC) 1.0
Extreme Loads 0.8
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9.3.8 Guyed Structure Limitations
9.3.8.1 Concrete Structures

The maximum line tension that can be applied on a guyed concrete structure is limited by the combined
stress on the 7/8” D. A. Bolts, where the maximum guy tension is 18.0 kips on the 1.5:1 slope. The
governing design condition, which is considerably less than the ultimate applied tensions that shall be
applied on the larger standard conductors for the Hurricane loads (150 mph wind speed.).

9.3.8.2 Steel Structures

Welded steel thru vangs replace the tees and bolts on the concrete pole and these vangs shall be designed
to support all of the possible applied loads. Therefore, as provided in the table, the 19#8 guys, the standard
guy material, will govern the line tension limit when this guy wire is used. Where 19#6 guys are used, the
anchor hardware will govern the line tension limit.

9.3.8.3 Heavy Ice Zone

In the heavy ice zones (NESC 250D zones), standard through bolts, guy tees and single 1948 guy wire
may be inadequate for larger conductors or bundled configurations. Special design considerations shall be
investigated under these conditions.

9.3.84 Double Down-guy Assemblies

Double down-guy assemblies shall be used when it is determined that the soil is incapable of supporting
the applied load with one anchor or where the loads exceed the allowable guy tension. The double down
guy assembly shall consist of one attachment to the pole, a link with two rollers, and two guy wires and two
anchors. Double Down-guy assemblies shall use 19#8 guy wires. The anchors shall be separated by at
least five (5) feet.

9.3.8.5 Guy Anchor Groups

All standard guyed structure framings reference a particular Guy/Anchor Group which defines the structure
voltage, and in turn provides the required number and size of guys, type of anchor, guy configuration and
structure type.

9.3.8.6 Cathodic protection
Guy anchor assemblies shall be provided with cathodic protection by the installation of anodes.

Guy anchor assemblies shall be protected by anodes as shown on the “Guy Anchor Group” detail drawings.
Refer to Section 8.3 for details.

9.4 Spacing of Dead-End Structures

Dead-end structures shall be required where necessary to carry eccentric loads developed due to conductor
tensions. Such dead-end structures shall also be required where necessary as anti-cascading structures,
or where they are necessary to facilitate construction. At a maximum spacing, dead-end structure shall be
spaced such that no more than two reels of conductor and a single splice are needed between them. While
the length of conductor contained on a reel can vary based on the conductor’s diameter and unit weight,

Appendix 2 — HV Transmission
Page 47



for most commonly used conductors this will result in a maximum spacing of approximately 4 miles between
dead-end structures.

9.5 Considerations at Major Crossings

The Transmission Lines shall be designed to provide additional reliability at major crossings, in particular
along major highway crossings serving as evacuation routes from coastal area. Design and
maintenance/replacement activities will apply the following:

1. All crossing structures are non-wood, for all voltages

2. If a wood crossing structure is to be replaced, it shall be replaced with non-wood structure

3. All highways are crossed at an angle as close to perpendicular as possible

4. No conductor or shield wire splices within two spans of the crossing span unless expressly

approved in writing by Buyer

5. Where conductor/shield wire splices are unavoidable, or where they are installed during conductor
maintenance, install implosive, full tension splices or shunt devices in conjunction with the conventional
splice.

6. Install redundant insulator configurations on all crossings (e.g., braced post insulators, V-string
insulators, semi-strain insulators, etc.)

7. Make shield wire connections more robust at the crossings (e.g., use shackles with nut, vs.
shackles with pins, etc.)

8. No guys on crossing structures if possible, and where guys shall be installed, install double guys
9. Install highway crossing structures in locations difficult for vehicles to hit, e.g. behind ditches
10. Provide crash barriers on all highway crossing structures that are not installed in locations difficult

for vehicles to hit

10 STRUCTURE FOUNDATIONS

This section covers the design of structure foundations.

Structure foundations shall be designed to meet the NESC District Loading and Everyday Load Cases, as
discussed in Section 5.1; and considering the safety factors and deflection limitations discussed in
Section 10.2. Note that loads shall generally be extracted from pole manufacturer calculations where the
structure has been optimized for a high percentage of utilization. Where structures are designed in groups,
the reaction used shall be that of the group (as opposed to loads derived from PLS or elsewhere for the
specific location). Where manufacturer calculations are not available, foundations shall be designed for the
published class/capacity of the pole used (to assure that future modifications on the line do not overestimate
the foundation capacity based on the strength of the pole). Where this is not done, a notation shall be made
on the plan and profile sheet stating that the foundation was determined considering actual loads in lieu of
the structure’s capacity.
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10.1 Soil Information

The Designer shall obtain as much subsurface information as practicable. The basic sources of information
are: (1) actual soil boring samples obtained from geotechnical investigations; (2) Geological maps; (3) data
from existing U.S. Dept. of Agriculture maps; or (4) other Geotechnical sources (e. g., DOT files, customer
soil records, etc.)

Actual soil data obtained from structure locations is preferable. Generally, soil borings are made at angle
and dead-end structures and at intervals of approximately two miles within tangent runs depending on the
terrain.

Soil information used in design shall be provided by Seller to Buyer.
10.2 Design Methodology — Lateral Load

10.2.1 Program Description

The Designer shall use the computer programs Moment Foundation Analysis and Design (MFAD), and
Foundation Analysis and Design (FAD) to design for lateral loads.

10.2.2 General Acceptance Criteria

The Designer shall apply the following generally accepted factors of safety for the calculated lateral loads
as related to the calculated ultimate capacity of the pile and the acceptable deflection and rotation of the
pile:

Description Normal Soil
Total Ground Line Deflection ® 3.0 in.

Total Fnd. Rotation () 1.5 deg.
Non Recoverable Deflection 1.0 in.

Non Recoverable Rotation 1.0 deg.
Safety Factor (Tangents) 1.2

Safety Factor (Angles/DEs) NESC 250B 1.0

Safety Factor (Angles/DESs) other load cases 1.65
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(1) Additionally, for DE Structures, total foundation rotation and ground-line deflection shall be limited to
0.5 degrees and 1 inch under Everyday load case with all conductors on one side only.

10.3 Foundation Types

10.3.1 Basic Foundation Types

The Designer shall select from the following six basic foundation types typically used by Entergy on steel
and concrete pole structures: Direct Embedment Foundation, Steel Pile with Socket Foundation, Cap/Base
Plate Foundation, Steel Pile with Anchor Bolt Foundation, Drilled Pier with Anchor Bolts Foundation, and
Concrete Pile with Steel or Concrete Pole using Socket Foundation. Seller's foundation engineer shall
determine suitable foundation types and dimensions. Alternative foundation types shall only be used if
expressly approved in writing by Buyer.

Foundation elements shall be designed using applicable material design specifications (e.g. AISC 360 for
steel elements, ACI 318 for concrete elements, etc.)

Reveal height for concrete or steel socket piles shall be between 4 feet and 5 feet to facilitate concrete
placement and to minimize required excavation for the socketed pole. Foundation height for base-plated
poles shall be at least 2 feet, to raise anchor bolts above the ground and the bulk of the wet underbrush.
The Designer shall require taller reveals in floodplains, where requested for constructability purposes, or
where otherwise needed. The Designer shall not all reveals outside these specifications on the foundation
drawings and/or staking sheet.

10.3.2 Grounding and Cathodic Protection

The steel pile shall be designed to act as a ground for both steel and concrete structures. Socket
connections and anchor bolt connections using steel piles shall be positively connected between the pole
and pile using a #4 copperweld wire connected between the pole and the Two Hole NEMA Pad welded to
the pile for a good ground. The cap/base plated connections shall be designed to provide a good grounded
connection. Steel and concrete poles supported by concrete drilled piers shall be grounded to copperclad
steel ground rods.

Where cathodic protection is required, the anodes shall be connected to the NEMA Pads as indicated on
the cathodic protection detailed drawings. In general, unless an analysis for corrosion potential indicates
otherwise or the structure is located in exposed bedrock, anodes will be required at all guy anchors, and
dead-end or large angle structures supported on steel foundations or embedments. In general, unless local
conditions warrant (brackish marsh, shared ROW with railroads or pipelines protected by impressed current
cathodic protection, etc.) anodes are not usually required for tangent structures on structures supported on
concrete foundations or embedments. Reference is made to Section 8.3 of this Appendix 2.

11 ATTACHMENTS

Attachment 1 — Applicable Standard Framing and Assembly Drawings
Attachment 2 — NESC and Entergy Clearance Requirements

Attachment 3 — Quick Estimating Corona Loss Curves

Appendix 2 — HV Transmission
Page 50



Attachment 4 — Example ROW
Attachment 5 — Approved Vendor List!
Attachment 6 — Entergy Loading Districts

1 This Attachment provides an Approved Vendor List. This Approved Vendor List is in addition to that
found in the Scope Book and is considered acceptable for use, and actually preferred.
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ATTACHMENT 1

APPLICABLE STANDARD FRAMING AND ASSEMBLY DRAWINGS
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Attachment 1: Applicable Standard Framing and Assembly Drawings
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\ P\® _ 7 1 SGN—C
- o 8 - GND—C—XX
! 9 - SEE_MFR. DWG.
10 1| FOUNDATION TYPE T.B.D.
11 1| OHGCFG, SHT2, DET. OF
_“- — 0 12 3 | CONCFG, SHT2, DET. CJ
- M 13 - | Pvo, SHT 1, vw Pv-13
G{ 14 - ANODE—XX (IF REQD.)
I
o
o
/'"“'\\/®
an
{ \
] \
i { ":"ﬁ’-',_ —_——
| -
\ Frier
\ + b
o
o
I

o~
I
o=
F TABLE 1
| VARIABLE DIMENSIONS & REF. DWGS.
®\ 69 kY 161 KV 230 kV
PT 10'—6" 13'-0" 15'—0"
PP 90" 140" 16'=0"
INSUL | DEP/TRB—63 XX |DEP/TRB— 161 XK |DEF/ TRB— 230 XX
‘[ﬁ%}f INSULZ | JLP—BB—XX JLP—161—-XX JLF=230-XX
o |
Sl
@. | == i NOTES:
| | | I 1. For General Notes, See Dwg. TMS220.
I I
(S SDJ-V—DEP—C
| ENTERGY SERVICES, INC.
TQL Transmission LineDesign Standard
- 5-70° SC S. SPPT. DE, DEP W/J, CONC
STRUCTURE DRAWING & DETAIL
STD NO. | SCALE: NONE
Q No. TMSB2B6A0
0 [01-02-16] REPLACES DWS TAS286A2, TCS298A3, & TDS288A3 | WRK | KC | ECW
NO.| DATE: REVISION BY! | CHIG | APPR m PLOT  1=1 |SH.1 OF 1
rkugl90 12/2/2015 SDJ-V-DEP-C
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Attachment 1: Applicable Standard Framing and Assembly Drawings

70°=120°, SELF SUPPORTING, DE, VERTICAL,

ASSEMBLY LIST

SINGLE CIRCUIT, DE POLMER, CONC ITEM | QTY. | ASSEMBLY/DRAWING
1 6 | INSUL (SEE TABLE 1)
2 2 OHG-DE—XX
3 8 TEE-B
- rg' REFERENCE DRAWINGS
’|_t|‘ 7 1 SGN—C
! 5 _{' 8 - GND—C—XX
I 1
! ! ! 9 ~ SEE MFR. DWG.
I\ | 10 1 FOUNDATION TYPE T.B.D.
N - 1 1| OHGCFG, SHT2, DET. OF
| 12 3 | CONCFG, SHT1, DET. CC
13 — | PVO, SHT2, VW PV-15
14 - ANODE-XX (IF REQD.)
& -1
1
o
o
AT
/1 \/®
{ \
I 1
III ﬁr—-,—— ——
V)
N Jr /
o
1 o
I
T‘-:-:-—T— - —
]
1
| TABLE 1
P
VARIABLE DIMENSIONS & REF. DWGS,
1 69 kV 161 kY 230 kV
PT 10'=6" 13'-0" 15'-0"
®\ PP 9'-0" 147=0" 16'=0"
INSUL DEF‘,-"TR‘B—EQ—)(X DEP,-"TPB—IFJ'!—)\'X DEF‘,-"TRE—EBD—)(X
/! | \ E NOTES:
# — ‘l 1. For Generol Notes, See Dwg. TMS220.
_T
| | | SD—V-DEP-C
L J ENTERGY SERVICES, INC.
| Transmission LineDesign Standard
¢ 70-120° SC S. SPPT. DE, DEP, CONC
TL STRUCTURE DRAWING & DETAIL
STD NO. | SCALE: NONE
Q No. TMSB25A0
0 [01-02-16 REPLACES DWS TASZBBA1, TCS300A2, & TDS300A2 WRK | KC [ ECW
NO.| DATE: REVISION BY! | CHIG | APPR m PLOT  1=1 |SH.1 OF 1
Tkugioo 127272015 SD-V-DEP-C

Appendix 2 — HV Transmission

Page 55




0°-1.5", DELTA, SINGLE CIRCUIT, BRACED POST 2—1/2", CONC ASSEMBLY LIST
E " 4 =172 ' ITEM | QTY. | ASSEMBLY/DRAWING
1 1 BLT-2P—C
2 1 BLT-P—C
@\/r\ (5) rg" 3 3 | INSUL (SEE TABLE 1)
| 4 1 OHG—SUS—XX
[ _ - _*' 5 1 TEE—OHG-SUS
| 6 1 TEE-B
d ) 7 | 1 TEE-B-B
\ REFERENCE DRAWINGS
(® 8 1 SGN-C
9 - GND—C—XX
10 - SEE MFR. DWG.
11 1| FOUNDATION TYPE T.B.D.
12 1| OHGCFG, SHTi, DET. 0A
13 1 | concrg, sHT3, DET. cR
14 1 | concFe, SHT3, DET. ca
15 - ANODE—XX (IF REGD.)
|
[
W
| TP
HC
|
ny NOTES:
’"‘ﬂ 1) For General Notes, See Dwg. TMS220,
! TABLE 1
VARIABLE DIMENSIONS & REF. DWGS.
69 kV 161 kv 230 kv
PT 108" 15'—0" 19'-0"
PP 8 —0" 13 —0" 14 -0"
v 6'—8" 8'-6" 9'—10"
H 5'-0" 6'—4" 7'-10"
HC 50" 7'-2" a'-0”
INSUL| BP2—69—XX |BP2—161—XX|BP2—230—xX
A—D—BP2-C
ENTERGY SERVICES, INC.

Transmission LineDesign Standard

T(.FT., 0-1.5" SC Delta, BP2, Conc
STRUCTURE DRAWING & DETAIL
STD NO. [ SCALE: 1"=1"
Q No. TMS236A0
0 |01-02-16 REPLACES DWS TAS402A1, TCS458A2, & TDSZ00AZ WRK KC ECW
NO.| DATE: REVISION BY: | CHK | APPRI M PLOT  1=1 |SH.I OF 1
rkugla0 12/8/2015 A-D-BP2-C
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Attachment 1: Applicable Standard Framing and Assembly Drawings

6'—20°, SELF SUPPORTING, VERTICAL, SINGLE CIRCUIT,

BRACED POST 2-1/2", CONC

ASSEMBLY LIST

ITEM

QTy.

ASSEMBLY /DRAWING

PP

HC

s

%,

— -

r—

BLT=P=C

INSUL (SEE TABLE 1)

OHG-SUS—XX

TEE—-OHG-SUS

G | = | (|

TEE-B

Ll L B (T ]

REFERENCE DRAWINGS

1

SGN-C

GND-C—XX

SEE MFR. DWG.

FOUNDATION TYPE T.B.D.

OHGCFG, SHT1, DET. OA

G [= =1

CONCFG, SHT3, DET. CR

ANODE—XX (IF REQD.)

TABLE 1

VARIABLE DIMENSIONS & REF.

DWGS.

63 kY 161 kV

230 kV

10'—&" 15'—0"

19'-0"

8'-0" 13'=0"

14'=0"

v 5 g 55"

g'-10"

H 5'-0" 6'—4"

7'=10"

HE 6'—0" 7-2"

T 0"

INSUL BP2=69=XX BP2—161-XX

BF2=250-XX

NOTES:

1. For General Notes, See Dwg. TM3220,

2. Line post adapters ore required where line
aongles greater than 3, or phose tronsitions
pull suspension hordward toward the pole.
See Dwg. TMD415 for additional materials.

SC-V-BP2-C

ENTERGY SERVICES, INC.

Transmission LineDesign Standard
6-20" SC VERT, BP2, CONC
STRUCTURE DRAWING & DETAIL

STD NO. | SCALE:

NONE

No.

=}

01-02-16

REPLACES DWS TAS458A0, TCS285A2, & TDS2B3A2 KC

ECW

TMS588A0

DATE:

REVISION BYi | CHK

APPR

Qﬂdﬂw PLOT  1=1

|sH.1 oF 1

rkugl80

12/2/2015

SC-V-BP2-C
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15'—30", SELF SUPPORTING SUSPENSION, VERTICAL, ASSEMBLY LIST

SINGLE CIRCUIT, SUSPENSION HEAVY POLYMER w/LINK, CONC. ITEM | QTY. ASSEMBLY /DRAWING
1 1 OHG-SUS—XX
2 3 INSUL (SEE TABLE 1)
3 1 TEE—OHG-SUS
4 3 TEE-B
5
6
REFERENCE DRAWINGS
7 1 SGN-C
8 - GND—C—XX
9 - SEE_MFR. DWG.
10 1| FOUNDATION TYPE T.B.D.
11 1| OHGCFG, SHT1, DET. OA
- v 12 3 | CONCFG, SHT1, DET. CA
13 - ANODE-XX (IF REQD.)

o
o
S
|
o
o
1
. \
' ‘
| TABLE 1
i VARIABLE DIMENSIONS & REF. DWGS.
=
| e 69 kV 161 kv 230 kV
| FT 10'-6" 15°-0" 19'-g"
[ PP 9'=0" 14'=0" 16'=0"
T.L INSUL | SHR—LINK—B9—XK | SHR—LINK—161—¥% | SHR—LINK—230-XX
| HC [ 7°-0" 9'—0"

ON
@\_%E?ﬁ— I\ NOTES:

3
lT: 41 1. For Generol Notes, See Dwg. TMS220.

© T ®

.\I | T H/. SF—V—SHR-C
| | ENTERGY SERVICES, INC.
(I

Transmission LineDesign Standard
15-30° SC S. SPPT. VERT, SUS, CONC
STRUCTURE DRAWING & DETAIL

STD NO. | SCALE: NONE
Q No. TMSB33A0
0 |01-02-16 REPLACES DWS TAS292A1, TCS304A2, & TOS304A2 WRK | KC [ ECW
| Dates REVISION BY! | CHI | APPR Entergy [por - sH.1 OF 1
rkugl90 12/2/2015 SF—V—SHR—C
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Attachment 1: Applicable Standard Framing and Assembly Drawings

0'-5', SELF SUPPORTING, DE, JUMPER, VERTICAL, ASSEMBLY LIST

SINGLE CIRCUIT, DE POLYMER, STEEL ITEM Qry. ASSEMBLY/DR!\NNG

3 BLT-P-S

5] INSUL (SEE_TABLE 1)

3 | INSULZ (SEE TABLE 1)

1
©
*
| —
FNY I X B

M — 2 OHG—DE—XX
@ [ = REFERENCE DRAWINGS
—r 7 1 SGN-5
\@ - 8 - GND—5-XX
\ a 9 - SEE MFR. DWG.
10 1 FOUNDATION TYPE T.B.D.
11 PV0, SHT 1, VW PV-19
12 - ANODE—XX (IF REQ.)
: I
o
o
|
% -=-=-—-’— —_—
Lo-f.?
o
| 0.
I
-=-=-—.-’—— -1
N S
l Wt
I
S TABLE 1
T VARIABLE DIMENSIONS & REF. DWGS.
59 kY 161 kY 230 KV
! Bl 106" 130" 15'=0"
@\ PP 9'=0" 14'=0" 16'—0"
INSUL |DEF/TRE—63—XX |DEF/TRE—161=XX| DEP/TRE=230=1%%
»L INSULZ JLP=69=XX JLP=161=%X% JLP=230=-XX
@\‘?{T
LILI[Y
T - .
T | (& NOTES:
| | 1. For General MNotes, See Dwg. TMSZ20.
I I
Lt SDJA—V—DEP—S
T ENTERGY SERWICES, INC.
T

Transmission LineDesign Standard
0-5" SC S. SPPT. DE, DEP W/J, STL
STRUCTURE DRAWING & DETAIL

STD NO. | sCALE: NONE

No. TMSB42A0
01-02-16] _ REPLACES DWS TAS528A0, TCS628A1, & TDS559A1 | WRK | KC | ECW

o

DATE: REVISION BY! | CHKI | aPPR lm PLOT  1=1 |SH.1 OF 1

rkug|30 12/2/2015 SDJA-V-DEP-S
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5°—-70°, SELF SUPPORTING, DE, JUMPER, VERTICAL, ASSEMBLY LIST

SINGLE CIRCUIT, DE POLYMER, STEEL ITEM | QTY. | ASSEMBLY/DRAWNG
i 1 3 BLT-P=S
&— 9 * 2 6 | INSUL (SEE TABLE 1)
. 3 3 INSUL2 (SEE TABLE 1)
| "\6' T o " 4 2 OHG—DE=XX
REFERENCE DRAWINGS
F 7 1 SGN-5
| \® E 8 = GND—S—-XX
9 - SEE MFR. DWG.
10 1| FOUNDATION TYPE T.B.D.
11 — | PvO, SHT 1, vW Pv—19
- 1 12 - ANODE—XX (IF REQ.)
ofl
o
o
I
—=-=-—-’—— - —
0T
| &
|
-=l=l-—7—— -
igpﬂﬂ l— _
I e
SlE
I
TABLE 1
= VARIABLE DIMENSIONS & REF. DWGS.
BY kW 1681 kY 230 kY
! PT 10'-6" 13'-0" 15'-0"
®\ PF 3'=0" 14'=0" 16'-0"
INSUL | DEF/TRE—E3-XX | DEP/TRE—161—XX DEP/TRE—230-XX
INSULZ JLP=69=XX JLP=161=XX JLP=230=XK
= )]
@\gf |
L]y |
T ®
T H/. NOTES:
| | | u 1. For General MNotes, See Dwg. TMSZ20.
[
T SDJ—V-DEP-S
¢ ENTERGY SERWICES, INC.
T.L

Transmission LineDesign Standard
5-70° SC S. SPPT. DE, DEP W/J, STL
STRUCTURE DRAWING & DETAIL

STD NO. | scALE: NONE

No. TMSB41A0
01-02-16] REPLACES DWS TAS3B7A3, TCS444Ad, & TDSH17A4 | WRK | KC | ECW

o

DATE: REVISION BY | CHKI | aPPR] !l Ehtergy PLOT  1=1 |SH.1 OF 1

rkug|30 12/2/2015 SDJ-V-DEP-S
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Attachment 1: Applicable Standard Framing and Assembly Drawings

70'=120°, SELF SUPPORTING, DE, VERTICAL, ASSEMBLY LIST
SINGLE CIRCUIT, DE POLMER, STEEL (TEM | QTY. | ASSEMBLY/DRAWING
1 6 INSUL (SEE TABLE 1)
e 2 2 OHG-DE—-XX
r * REFERENCE DRAWINGS
I I 7 1 SGN-S
i —\@ _l— 2-6" 8 - GND—S—XX
—r 9 - SEE_MFR. DWG.
. 10 1| FOUNDATION TYPE T.B.D.
X \® o 11 - |Pvo, SHT 2, YW PV-15
12 - ANODE-XX (IF REQ.)
1
o
o
1
J‘V "
]
1 T
1
T e ——y— ————
1
1
=
r’ TABLE 1
1 VARIABLE DIMEMNSIONS & REF. DWGS.
ER 1681 k¥ 230 kv
®\ PT 10'=8" 13'=0" 15'=0"
PF 9'-g" 14'—0" 16'—0"
.‘L INSUL |DEP/TRE=69=Y%X | DEP/TRE=161=XX | DEP/TRE=230=XX
== |}
T
LILI[]
T' T7 NOTES:
| | 1. For General Notes, See Dwg. TMS220.
| | |
(I SD—V-DEP—S
-|_ ENTERGY SERVICES, INC.
T‘IL Transmission LineDesign Standard
’ 70-120° SC S. SPPT. DE, DEP, STL
STRUCTURE DRAWING & DETAIL
STD NO. | SCALE: NONE
Q No. TMS640A0
0 |01-02-16 REPLACES DWS TAS3BSAZ, TCS446A3, & TDS419A3 WRK | KC | ECW
NO.| DATE: REVISION BY! | CHIG | APPR m PLOT  1=1 |SH.1 OF 1
Tkugioo 127272015 SD-V-DEP-5
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0'-1.5', VERTICAL, SINGLE CIRCUIT, BRACED POST 2—1/2", STEEL ASSEMBLY LIST
ITEM | QTY. | ASSEMBLY/DRAWING
1 3 BLT-P-S
2 3 SEE INSUL TABLE 1
3 1 OHG—SUS—XX
-
i i :
— 5
Ny F 5
- - REFERENCE DRAWINGS
' 7 1 SGN-S
| 8 = GND—S—=XX
b 9 - SEE MFR. DWG.
10 1| FOUNDATION TYPE T.B.D.
1 - ANODE—-XX (IF REQ.)
]
il ——
]
o
o
]
ifs —

H NOTES:
I | 1) For General Notes, See Dwg. TMS220.
WA -
==
T He i TABLE 1
I &- VARIABLE DIMENSIONS & REF. DWGS.
! 53 KV 161 kV 230 KV
PT 10'=6 15' =0 19'=0
PP B'—0" 13'—0" 14-0"
) [l 6'-8" 8'-6" 3'—10"
m, H 5'=0" 6'=a” 7'=10"
- T HC 6'—0" 7'=2" e
L | INSUL|BP2—69-xx |BP2—161-xx| BP2-230-xX
=
@ | T
l I V A-V—-BP2-S
o4
| ENTERGY SERWICES, INC.
Transmission LineDesign Standard
¢ 0-1.5" SC Vert, BP2, St
STRUCTURE DRAWING d DETAIL
STD NO. | sCALE: NONE
Q No. TMS277A0
0 |01-02-16|  Replaces Dws TAS411A1, TCS335A2, & TDS323A2 | wk | ke | ecw
NO.| DATE: REVISION BY | CHKI | aPPR] E?ltergy PLOT  1=1 |SH.1 OF 1
rkugl90 12/3/2015 A-V-BP2-S
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Attachment 1: Applicable Standard Framing and Assembly Drawings

6°-20°, VERTICAL, SELF SUPPORTING, SINGLE CIRCUIT, ASSEMBLY LIST
BRACED POST 2-1/2", STEEL [TEM | QTY. | ASSEMBLY/DRAWING
1 3 BLT-P=-S
2 3 INSUL (SEE TABLE 1)
) 3 1 OHG-SUS—XX
£t .
== 5
Qe T v 5
REFERENCE DRAWINGS
7 1 SGN-S
B - GND—=S—XX
'y 9 - SEE_MFR. DWG.
10 1 FOUNDATION TYPE T.B.D.
1 - ANODE-XX (IF REQ.)
ONI}
o
o
|
T o
o
I .
>l
(L -
H TABLE 1
™ | VARIABLE DIMENSIONS & REF. DWGS.
63 kV 161 kV 230 kV
PT 10°-6" 15'-0" 19'-0"
L PP 8'-0" 15'-0" 14'=0"
[ v 58" 8 -6 5 -10"
HC H 5'—-0" 6'—4" 7'=10"
HC 6'—0" 7' =2" 9'—p"
®\ | @ INSUL | BP2—83-xx | BP2—161—-XX | BP2—230-XX
T.L.
_Em?,*‘ NOTES:
?;‘r [ 1. For General Notes, See Dwg. TMS220.
\g_" 2. Une post odopters are required where line
L] L] angles greater than 3, or phase transitions
@ T H e pull suspension hordward toward the pole.
.N | T See Dwg. TMD415 for additional materials.
| Ly
—\V—BPo2—
L SC-V-BP2-S
ENTERGY SERVICES, INC.

Transmission LineDesign Standard
§-20" SC VERT, BP2, STL
STRUCTURE DRAWING & DETAIL

STD NO. | SCALE: NONE
Q No. TMSB0EBA0
0 |01-02-16] REPLACES DWS TAS455AD, TCS431A2, & TDS402AZ | WRK | KC | ECW
DATE: REVISION BY! | CHIG | APPR m PLOT  1=1 |SH. 1 OF1
rkugla0 12/2/2015 SC—V-BP2-5
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15°-30", SELF SUPPORTING SUSPENSION, VERTICAL, ASSEMBLY LIST

SINGLE CIRCUIT, SUSPENSION HEAVY POLYMER w/LINK, STEEL {TEM [ QTv. | ASSEMBLY/DRAWNG
1 1 OHG—SUS—XX
9" 2 3 INSUL (SEE TABLE 1)
N TR ;
o ' on 4
@\ l% T 1'-9 -
¥ 5
| REFERENCE DRAWINGS
3 7 1 SGN—S
* 8 - GND—S-XX
9 - SEE MFR. DWG.
! 10 1 FOUNDATION TYPE T.B.D.
11 = ANODE—XX (IF REQ.)
I o
o
I
1 \
[+ 8
o
I
I K_ _ L
|
| TABLE 1
J;:: VARIABLE DIMENSIONS & REF. DWGS.
il 69 kv 161 kv 230 kv
HC ! PT 10°—8" 150" 19°—p"
| ¢ PP 9'—p" 14'=0" 16'=0"
TL INSUL [ SHR=LINK=68—XX | SHR—LINK—161—X% | SHR-LINK—230— X
HC 6'—0" 7'—0" 3'-0"
x
T | \TW
=T NOTES:
LI Ll 1. For General Notes, See Dwg. TMS220.
L) e ®
.\| T SF—V—SHR-S
| I ENTERGY SERWVICES, INC.
[

Transmission LineDesign Standard
15-30° SC 5. SPPT. VERT, SUS, STL
STRUCTURE DRAWING & DETAIL

—+
L_

STD NO. | SCALE: NONE

01-02-16| REPLACES DWS TAS3O3A1, TCS450A2, & TDS423A2 WRK | KC | ECW N O- TM 8648AO

o

DATE REVISION BY | CHKI| APPR !EIMEY PLOT 1=1 |SH.1 OF 1

TRugia0 127272015 SF-V-SHR—5
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Attachment 1: Applicable Standard Framing and Assembly Drawings

H=FRAME 0-6". 2-POLE, SINGLE CROSS BRACE "
SINGLE CRCUIT, V=STRING, w/YCKE FLATE. STEEL, S00KV JIIJ_'-‘_ ﬂT:‘f- kﬂ%ﬁ;ﬁ*&;ﬂ:ﬁmﬂi

ASTEMELY LIST

106 -a°

£

e
oD )
B
&
o
2
b1
=
e
i
:
&
HOIES:

1. AL ONMEMEIONS ARE TD CINTIRLINE OF ATTACHMENT,
2. SEE POJE FABRICATOR'S DRAWINED FOR ATTARHWERT DETALZ

A SEE STAXING SHEETE FORt LNE AMGIES, POLE
FOFTWGE, GROURDING, AND SicM REQUIREMENTS.

4 REFER TO ENTERGY ASSeWBALY DRAWINGS TOR PART TETALS.

* BVEAETENE SRR MeNTS TO BE DETERMALD
.0 FRON CENTERLIND OF T FOLES N STATIC
® “!ﬁps rtuEr RASE Tﬂé DF Eﬁ“_r‘

T. SIRUCTIANE REFER HE, i5 Frow BOTTOM oF SHAFT
Tn CENTERLIND ©F

F] 3 | verr—S00-xx

—

REFEREWCE DHANINGS

3 [ 7 [ sGe-5
! i | GNC-5 ]
. & 2| FHU-XXr=—1
| & | = |akoor—xx (I ReqD)
2 —
7] ! /
F [ y q
b LT |

TPEAL 3 FLACES

BETAIL 1
YEE STRING ATTACHMIMT SPACING

THE STMUCTURE WAY BE TEFERHEL TO AS YFE A OF
IR g 500k STRUCTIRE OR A5 ST0=1 e GTU-2
SO0y STRUCTIRE, HOES AND FWENSIONS OF THS
DRANMEG HAYE PRETEDENCE OWER THISE oF FREVIOUS
CRAWMES OF THOSE STRUCTURE Tregl

RE: Thid DW3 e

-

=

H—FRALE 04,1 W-BR, v=5T8 WOKE ST 300w

ENTERGY SERVICES, INC.

Nao, Trszo0al

b foE=] CRATED
ML[ DATE REWTRIM WY1 | FH~

5T Mo | SCALE: "1

|
Tﬁ .ﬂiﬂ'ﬂ' PLIT  1=1_ |SH.1 OF 1

tin FEFEEAET

HAZ-F-vaPT=5 500
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s, 2-POLE, SINGLE CROSS BRACE ASSEMBLY LIST
H=FRAME 6-=15", 2~ 2
SINGLE CIRCUIT, V-STRING RUNNING ANGLE, w/TOKE FLATE, STEEL, S00KY |ITEM | QTY. | ASSEWBLY/DRAWING
1 ] OHG=5US— XX
102" ~6" [ 2 3 VEPR—S00—¥X
i 725 —a4" . 75 -4 i REFERENCE DRAWINGS
I ' =L 3 i | SGh=5
. @ 3 , 4 2 | oND-5
7| e 1 g 5 | 2 | FND—XKX—XX
nl g 3 [ - B ~ | ANODE-XX (IF REQD)
= - —— i
< o )
A
i “1@" .
= 5 ”ﬁ"
g —_/
&
g aller sl
x ' 1
i
" E ﬁ' f a-7/16"
g o-
]
HE 1
Z| = -
| |
B 5
(=]
g i [
] - :.."fb
= *
x
E
¥
g 15" 6-3/16" l 15" 2=-7/8"
.I_ L]
= INSULATOR DETAIL
m {TreICAL)
THIS STRUCTURE WAY BE REFERRED T0 AS TIPE.D
SOCRY STRUGTURE [ AS SID=3 S00kY STRUCTURL
NGTES AND DIMENSIONS OF THIS DRAWNG
HOTES: HAVE PRECEDEMCE OVER THOSE OF PREVIDUS

- g

ALL DIMENSIONS ARE TO CENTERLINE OF ATTACHMENT.
SEE POLE FABRICATOR'S DRAWINGS FOR ATTACHMENT DETAILS

SEE STAK
FOOTIMGS, GROUNDING, AND SIGH

G SHIETS FOR LIME AN

REGUIREMENTS.

REFER TO ENTERGY ASSEMBLY DRAWINGS FOR PART DETAILS.

DRAWINGS OF THOSE STRUCTURL TYPLS

RE: TaE DWE =wx

ENTERGY SERVICES, INC.

* G753 LS (ERUBPTS T o€ oEToRANED
6. DIMENSION FROM CENTERLINE OF BOLT HOLES [N STATIC
MAST HRACKET BASE 10 TOF DF MAST. H—FRAME,B-15,1 X~BR,V-STRRA,YOKESTL S00KY
1 REFERENCE HEIGHT IS FROM BOTTOM OF SHAFT
Sy A - e
—T= Mo. TFSZ01A0
i_EJ;— CREATED | i | o |
ML| BATE: REVISTON &1 | CHi[aPPR| Entergy [pLor 1= fsHo oF |
7 272772007 ~ HCZ-X-vaPR-3 500
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Attachment 1: Applicable Standard Framing and Assembly Drawings

MOTES:
1. ALL DIMENSIONS ARE TO CENTERLINE OF ATTACHMWEMT.
2. SEE POLE FABRICATOR'S DRAWINGS FOR ATTACHWENT DETALS,

3. 5EE STAKING SHEFTS FOR LIWE ANGLES, otr%
FOOTIMNGS, GROUNDING, AND SIGN REOUREMEN

4, REFER TO ENTERGY ASSEMELY DRAWIMGS FOR PART DETALS
5 %D‘I'ﬂumuzs EEFERD.IEE HEWHT = FROM BOTTOM OF SHAFT

DEADEND 70°—120° SELF SUPPORTING, 3-POLE ASSEMBLY LIST
SINGLE CIRCUIT, DE POLY w/YOKE, ETEEL SO0V TTEW ] GTY. |ASSEMELY /ORAWING |
4 1 4 | OHG—DE-X%
/2,007, Ana ] ] DEPY—S00-XX
‘ REFERENCE DRAWINGS
3 [MDTE 8] SD-CGIIE—xx
=T 4 % EON~5
5 E
\ ‘ & 7 | FHO—RAR=XX
18 o it
PLAN
POLE SPACING TABLE
DEF AMGLE POLE.
RANGE SPACING
— s — B 40
e BY = 71 [F]
5‘ I - 78 44
% T8 — B4 a8
Bf - A3 48
:: 85 — a4 54
= 94 — 04 G-
- EEENT] )
? CIENEE] a0
T B V05 = 108 [F
L ap o8 —Ta | e
2 = 10 = 113 8
e s - 114 a8
B T =117 50
& 7 3T = 120 7]
g2 2 7230 — 121 54
E {SEE MOTE 7)
i

THIS STRUCTURE WAY BL REFERRED ™o as TFEE
S00kv STRUCTURE Of AS EIQ=5 SO0 STHUCTURE
HOTES AND DIJENSIONG OF THIS DRAWING

HANE PRECEDENCE QWER THOSE OF PREVIDUS
DRAWINGS OF THOSE STRUCTURE TVFES

RE: TAH DWG xxx
ENTERGY SERVIGES, NG

#. PLACE SPASCRS WMPERS AS REQUIFRED TD WAINTAIN
%ﬂu m:-‘rm:E TWEEM SUB-COMOUCTORS,

7. LE ACING B MALNTA Lo
mﬁé‘%pm‘s%ﬂm e

of 70—-120 5%, J3=PQLE. POLY, YORE, ST S00KY

5T0 WO, | B 1'=l”
No. TFS202A0
%'L.Ef R i ;fﬁl Entergy |por 1= [sH.1 oF 4
Thincial 3T 2007 ElfJ-DEPT-5 S0O
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DEADEND 10°—70° SELF SUPFPORTIMG, JUMPER, 3—POLE
SINGLE CIRCUIT, DE POLY w/YOKE, STEEL S00kV

ASSEMBLY LIST

ITEM | 3TY.

ASSEMBLY /DRAWING

1/2 DEF ANGLE

BISECTOR

1/2 ANGLE

25 -0"

SEE WOTE 5
BOY = 140" {10° INCREMENTS)

'—0" 79 115'-0

STR HEIGHTS:

38'-a" ‘ ‘

1 2

CHG—DE— XX

(=]

B

DEPY=-500-XX

P

3

JLPH—-500—XX

REFEREMCE DRAWINGS

NOTE

&

SN-CGMA—Xx

1

SGH-5

E]

GND-5

wul | €T L)

3

FRD— MK — 5K

POLE SPACING TABLE

DEF ANGLE
RANGE

POLE
SPACMG

00 =

27

33

27 =

38

36

38 -

a7

ah -

53

38

53 -

58

EE

38 —

63

40

63 -

687

41

67 —

M

a2

(5EE

WOTE 7)

THIS STRUCTURE WAY BE MIFERAED TO 45 TYPE O

ALL DIMEMSIONS ARE TO CENTERLIME OF ATTACHMEMT.

SO0y STRUCTURE OR AS STD—+4 500wY STRUCTURE.
NOTES AMD DIMENSIONE OF THIS DREAWING

1.

2. SEE POLE FABRICATOR'S DRAWMOS FOR ATTACHWENMT DETALS HAVE PRECEDEMCE OVER THOSE OF PREVIOUS

3, SEE STAKING SHEETS FOR LNE ANGLES, POLES, DRAWINGS OF THOSE STRUCTURE TYPES
FOOTINGS, GROUNOING, AND SIGH REQUIREMEMTS.

4, REFER TO EMTERGY ASSEMBLY DRAWINGS FOR PART DETALS RE: T&8 OWG xux

5

STRUCTURE REFERENCE HEIGHT IS FROM BOTTOM OF SHAFT
TO TOP OF POLE.

ENTERGY SERVICES, [MC.

. PLACE SPACERS DN LIMPERS AS EEWJHEH TO WAINTAIN
UNIFORM DISTANCE BETWEEW SUB-COMOUCTORS.

. LEG SPACIMG BASED ON MAINTAINING 34
PHASE TO FHASE SPaCING

~d

DE 10—~70 55, JUMPER, 3-POLE, POLY, 5TL SD0&V

5TD NO. EE
— =y Mo, TF2203A0
[ r] o M R W W
AT BEWIEIDN AR Entergy |pio1 =1 [SH1 OF )
) EXETF LT SLI03-DEFT-5 500
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Attachment 1: Applicable Standard Framing and Assembly Drawings

DEADEND O°-10" SELF SUPPORTING, JUMPER, 3-POLE ASSEWELY LIST
SINGLE CIRCUIT, DE POLY w/vOKE, STEEL S00kv ITEW | @Y. | ACSEMBLY /DRAWING

1 2 | OHG-DE=X4

B | DEPY—S500-XK

3 0 3 | APH-S00-Xx
REFERENCE DRAWINGS
4 |MNOYE B | SD—CCMB=xK
5 1 SGN—5
] 3 GHI—5
7 3 F D K0 = X

83" = 140" (10" INCREMENTS)

SEE _HOTE §

STR HEIGHTS:

|

= L=' —
8 L3 7
© TL W
ELEVATION
THIS STRWCTLIRS WA BE REFERRED TO AS TYPE F
m mwsmunﬂimummvm
i. ALL DIMENSIONS ARE TO CENTERLINE OF ATTACHMMENT. T Pt
2. SEE POLE FAARMCATOR'S Mﬁ'I'INGE FOR ATTACHMENT DETAILS. DEaEMGS OF THOSE STHECTURE TPES
J, SEE STAKING SHEETS FOR MST !?5‘
FOOTHGS, SRaUNGING, ASD SIGN REGUIREMEN RE: TME DWG xax
4. REFER 7O ENTERGY MSSEMBLY DRAWINGS FOR PART DETALS.
5. gRUCTURE REEEH‘EN'I HEIGHT 1S FROM BOTTOM OF SHAFT ENTERGY SERVICES, INC.
5 PLACE SPACERS ON APERS A IRED O MAINTAIN
A STV SUB- CONDUE ToR: DE ©-10 S5 JUMPER, 3-POLE, POLY, STL SO0k
510 MO, | staLE: 1=
— 1 No. TFS204A0
5 lozvegr AT
wo.l  DATE BLVISION B | CHO [ arr ﬂlﬂ!ﬂ' PLOT i SH.1 OF 1
=T /5007 T ELFi-OEET-S 500
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BO0°-100°, OE, 3-POLE
HiGH=LOW, STEEL SO0k

=
>
"
¥ £ H
r
; -
/!

7=
T
L
4 “
f i
¥
| ._..._n-u'.!___.‘

F
F

S/

.___lluluj.....-. -

1Y mounts)

T

ASSEWALY LIST

OTY. | ASSEMBLY/DRAWING

] DEP—500—1x

B OHG—DE—- XX

3 AP 500 W
REFERENCE CRAWINGS
SCM=5
GHD—3 POLE
POLE [NDEX
FOOTING
pown GuY

R REERE RIT RS
b vl ol | | -

SPAM GUY

o
o T Lo

LALCOEP-5 500 ML

ENTERGY SERVICES, INC.

BT G4 FOR SPACHHD DETAIL AMD BUS DEENTATION
3 |WSTALL HEMA PADS OW POLES AT ALl COSOUCTOR OEAD EMD LOCATIEOWS.
4. BYPASS SPANS STRVE TO TRAMSFER TEMSION THRU THE STRUCTUSRE

5, DO GUYS ARE OPTIOMAL DESIGHNWTN WUST SPECIFY FOR POLE SUPPLER.

Transmission LineDesign Standard

BO=100, DE, 3-POLE, HIGH-LOW, STEEL S00kV
STRUCTURE DRAWING & DETAIL

8. ALL THREE POLES ARE TO BE FRAMED IDEMTICALLY WiTH RESPECT TO

HOLES, NEMA PADS, VANGS, ETC. —— TSCALE: o
0 B-15-07 TAEATLD o T e Trion No. TFSZ05A0 |
M| BT FEW SN R Entergy |pior =40 |5H.1 oF 1|

Thncan B/28/ 2007 LaCoer- AL
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Attachment 1: Applicable Standard Framing and Assembly Drawings

NOTE 1 TWIS DEawmMos (5 COMCOPTLAL AND PSTENDED TO SHOwW
ENTERLY 5TDCK COBES FOR EACH PART NUMBLCR. DIWENSIONS
ARE APPRONMWATELY CORFECT AND WAY DISFER FROM FinaL DESIGNS.

SFE TAS TARRICATION DRAWIMGS Fom CORRECT FIOURTS.

HE: TAG DWG PTOGT
Ma HAZ-X=-VSPY-5 500

ENTERGY SERVICES, INC.

NQTE & LEFT AND RIGHT MEMEERS ARL BEMTICAL EXCERT

FoR CONIUCTOR CAOSSANM FECES. LFTING POINTS ARE
LIFTING,

PROWDED FOR HELICOPTER OF CRANE

MAINT fH—FR.0=18,1K—8R,v 5TH, YORESTL SOO0kV
STRUCTURE DRAwWING & DETAL

B KD, |SCALE: HORIE
e ] No. TF523BA0
36017 REATED | rwr | sk | bk
&l e REVISION MRS ED Entergy |plor 1= |f_tH.1 oF1 |
ITinz80 T F0,/2007 WA HAZ=N=VEFT=5 20
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_ SHIELDWIRE  (SFY WOTE 7).
24 FIBER OPGW (GW2400 — of mm2 J/ 52E)

DiA=D 538", WT=0.36Z LBS/FY, ATS=td 43] LES

1% RAflAL ICE 12T Wax TEMSOM TEI LBS MITIAL

EVERDAY COMDATION, BOF  TENSION 203568 LBS WITIAL

TET ALLUMORELD

Dia=(l 4337, WT=0.350 LBS/FT. R1S=14,080 (85

1" HaDuAL 1OE, 15T Max TENGION 7328 LBS [HITIAL

EVERWDAY CONDITION, BIF TENSION 1740 LES [MITRAL

EHASE GoeDUETOR

(3) @540 KCMIL 487 STRAND ACSR RAIL" (TRIFLE BumDlED]
Gle=1.165", WT=1,0750 LB%,FT. RTS=25,200 LRS

1* mABIAL |CE, 5T WAX VENSION 13573 LES INTLAL(SUS CoWD)
EVERYDAY COWNDITION, 60F TENSEON <003 LA MNITIAL (SUB TOND)

MECHA LOADIN RIA:

CASE | — WLSE WEDIUW; & PSF WD O WIRES AMD GTRUCTURE,
147 AaOia E. 15" F. TR&NSVERSE WIND CUF=1.50,
LOSGITUOMAL DLF=165 VERTICAL OF=| 50,

CASE T = HEAYY G0 17 RADIAL ifE. NO WND15° F. @LF<10

CASE ) — MIGH WIND: 256 PSP WIND DW WIRES AND STRUCTURE
MO ICT, §0° F, JuF=1.00.

CASE 4 — PHECAMEER: NOV Wiki0, w0 [TE. 07 F, 0LF=1.0

CASE & - FROKEN SHIELOWRE: W0 WIND, NO ICL 60° F. TLF=1.0

CASE B - BROKEN PHACE: HO wnD, MO ICE. 80° F. OLF=1.0

CASE 7 = T58 PSF LONG WIND OM STR. W0 WiES, QLF=1.0
f———————— 0 - O

=

LOADING TABLE =
REE TOAD | CAGE | | CASE 2 | CASE J | CASE A | CASE & | CASE B
T 1760 B20 1859 M3 213 213
SHIELDWIRE v 1343 5718 557 557 557 557
L1 o 0 i 0 2036 o
= 241 4278 12181 1540 1540 1549
CONDUCTOR vz 10235 16327 sms k] CE] 5015
L2 o o o o o 14709
WIND ON _ETHLJCTURE W e ] 25,6 1] o 1]
ISTRUCTURE WEIGHT Ve T0 PE DETERMIMED BY ThH
LINEMAN & EQUIP. MEIGHT W3 =00
WJRE DATA: W,

CONDUCTOR LGADS ARE TOTAL PER PHASE
—[SEE ADODITIONAL CASE 7 BELOW)

T AND L IN POUNDS, W ™ PSF (OUF WNCLUDED)

PA T

WIND SPAN = 1200 of &' Une Ange — 1600 ol O Line dngle
WEIGHT TPAM = 14040 FELT

RULMNG 54N = 1000 FEET

MNOTES:

1. ALL LOWDS ARE ULTIMATE LOADS AMD IMCLLDE OVERLDAT
FACTORS,

2, FOR STRUCTURAL DESIGH, THE LOMGITUOMAL [L).
TRANSVERSE (1), asd VERTICAL (V) LOADS SHaLl BE
CONSEERED 70 ACT SMULTANEDLIZLY WITH WIND AND
THE DEAD WEIGHT OF THE STRUCTURE

3 THE TRANSVERSE LOADS (T) INCAUDE WD ON THE WAL
AND TRANSVERSE COMPONENT OF THE TEMSIIN QUE TO THE
LIME aselilE

4 1 INCLUDES S0 PoUMDS FOR [ACH SHIELDWIRE ASSEMBLT.
W2 [MCLUDES BOD POURDS FOR LACH NSULATOR ASSEMBLY.

B W3 [LINEWANAEGUIFMENT] = 500 L85 AT ANY 082 LOCATION,

#. STRUCTURES TD BE DESIGHED FOR wax OF [ITHER 12007 WIND
AN AT & UNE an(lLE OR 1800° WIND 5FAN AT OF LINE ANGLE
ABOVE TABLE REFLECTS CONTROLLING CONFICURATION FOR
EACH LOMDMIT CONDITION. [§° COWNTROLS ALL GASES)

7. STRUCTURES TO BE DESIGNED TO SUPPORT ANT COMBINMTION
of TWD [Z) SHELD WMES (FEER OF 7T — OWE PER PEAK)
ADOVE TaSiE FEFLECTS THE LOAOIMNGS Duf TO THE OPGW
WHICH COMTROLS WHE DESIGM

B ETR, REF. WT. IS FROW BOTTCM OF SHAFT TO (L OF CROSSARM.

— =N
= L;‘ DESIGH STRUGTUSE FoR 900 TO 230° HTS IN 10" NCREMINTS
B Vi3 i+ 5. FROVIDE BASE PLATE DCSGH FOR [ACH STIUCTURE.
= - = ] 10, PRoVIE SOCKET PILE DESHN (DIAMETER, THICKNESS, AND
“\ !_.J 'i.‘\ ,."' r\l“ _,"lr TR F:I FOR EAGH TTRU i
S # L B1, PROVIDE BASE PLATED PRLE DESIGH (DMAMETER & THICHNESS)
AR\ == FOR EACH STRUCTURE (BASED oW 4 FT PLE REVEAL)
':' [ REN N Vaena _d e 12. SEE DAmWms ST-2 FOR STRUCTURE FreaMikG.
- -
L5 ¢ {SEE MOTE )
] S HAZ-X-\VsPY-5 500 sKz2
v ENTERGY SERVICES. INC.
Transmission LineDesign Standard
, LOAD TREE, H=FRAME, 0°—8° 90"-150
—_— STRUCTURE DRAWING & DETAIL
LOAD TREE 500KV STD_NO. [scaie;  Wowe
T g Tor = . No. TFS5233A0
W= E
NI} BaTE: REWISITN [ am [oan arPR| Entergy o071 1= !EH. 1 OF 1
tHincSl IR LT HAZ—K-WSFT=5 500, K2
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Attachment 1: Applicable Standard Framing and Assembly Drawings

WIEE DATA:

SHIELDWIRE (== WOTE 7]

24 FEER OPOW [CW2400 - &4 mm2 / 528)

OlA=0 578", Wl 342 LES/FT, ATS=10,412 L85

1" RADIAL TCE, 157 WAl TENSIDM TEI3 LBS INITIAL
EVERYDAY COMDITION, GOT TEMSION 2056 LES BTIAL
TH? ALLUNOWELD

Dik=0 4337, WT=0.330 . RTS=1908d LES

1" RADIAL [CE, 15F MAX TENSION 7328 LBS INITIAL
EVERYOAY CONDITION, 6OF TEMSIONW 1740 LES INITIAL

PHASE CONDUCTOR
{2) 54,0 WOMIL 45/7 STRAMD ACSR RAIL" (TRIPLE BUMOLED)

DlA=1.165", WT=1.0750 LES,/FT, ATS=25900 L85
1" RADIAL ICE. 15F WAN TEMSION 13623 LBS INITIAL[SUB COMO)
EVERYDAY CONDITION, 80T TIMSION 4003 LES BATIAL (SUB COND)

MECHANICAL | OADING CRITER[A:

CASE 1 — NESC WEDNUM: 4 PSF WIND OM WIRES AND STRUCTURE,
147 RADIAL IBT, 15 F, TRANSWERSE WD OUF=2.50,
LOMGITURMAL OLF=1,65 VERTICAL CLF=1.50.

CASE 2 = HEAWY I0E: 17 RADLAL ITE, NO WiNDL15 F. OLF=1.00

EASE 3 — HIGH WINE: 246 PSP WIND OM WIRES AND STHUCTURE.
WO ICE, 80" F, OLF=1,00.

LOADING TABLE =
TEMS LOAD CASE | | CASE 2 | CASE 3 | CASE & | CASE 5 CASE 6
T 2682 2045 2392 532 £52 532
SHIELD'WIRE W1 1343 3218 157 557 557 557
L1 u] o a 0 5000 1]
T2 14752 10668 15472 S840 1840 3504
CONDUCTOR vz 10295 16327 s0i5 EO15 5015 5015
L2 a 0 ] 0 a A00D
WIND CON STRUCTURE W i o 25.6 0 o o
STRUCTURE WEIGHT V5 T BE DETERMINED BY T&S
LIMEMAN & EQUIP. WEIGHT v 500
« W, T AND L IN POUNDS, W IN PSF (OLF INCLUDED)

CONDUCTOR LOADS ARE TOTAL PER PHASE
{SEF-ADDHTIONAL CASE 7 BELOW)

SPAM DATA:

WIND SPAM = 1000 at 15 Une Angle
WEIGHT SPAN = 1400 FEET

AULING SPAN = 000 FEET

NOTES:

1, AL LOADS ARE ULTIMATE LOADS AND [NCLUDE OWERLOAD
FACTORS

2 FOR STRUCTURAL DESIGN, THWE LOWGITUDWAL (L
TRANSVERSE (T), AMD VERTICAL (W) LOWDE SHALL BE
COMSIERED TO ACT SIMULTAMEDUSLY WITH WikD AMD
THE DEAD WEIGHT OF THE STIRUCTURE

1 THE TRAMSVERSE LOADS (T) INCLUDE WIND O THE WIRE
AND TRAMSVERSE COMPOMNENT OF THE TINSION DUE TD THE

LIME ANGLE
4 V1 INCLUDES 50 POUSOS FOR EACH SHIELDWIRE ASSEMELY.
w2 INCLUDES 200 POUNDS FOR EACH INSULATOR ASSEWELY.
5, W3 (LINEMAN-+EQUIPMENT) = 500 LES AT ANY ONE LOCATION,
6. STRUCTURES TO BE DESIGHED FOR 1000° wikd SPAN AT 157

CASE 4 — PRECAMBER: WO WIND, NO ICE, BO° F, OLF=1.0 UNE ANISE. PROVIDE SPAN AND ANGLE CHART FOR & 70 14°
CASE 5 — BAONEM SHIELDWRE: MO WINO, MO ICE 840" F, OUF=1.0 LINE ANGLE.
EASE § — UNSALAMCED PMASE: ND WD, MO ICE. 80° F. DiF=10 STRUCTURES T BE DESIGNET) 7D SUPSORT ANY COMBNATION
oF TWO (3} SHELD WIRES (FEER OF 797 — ONE PER FEAK),
EASL 7 = 256 PSP LOWG WIND O STR. W/0 WIRES, GLP=80 ABOVE TAELE REFLECTS THE LOADINGS DUE TO THE CFGW
" e WHIEH CONTROLS THE DESIGN
- |ut'___“ B STR REF. HT. IS FROM BOTTOM OF SHAFT TD CL OF CROSSARM
T A1 i DESIGH STRUCTURE FOR 00' TO 130° HTS 1N 10 INCREMENTS.
Jd u Wi+ @, PAODVIOE BASE PLATE DESIGN FOR EADH STRUCTURE.
1 10, PROVIDE SOCKET PRLE DESGN (DIAMETER, THICKMESS, AND
L e o P OVERLAF) FOR [ACH STRUCTURE.
S I Fan, s 1%, PROVIDE BASE PLATED FILE DESION {(HAMETER & THICKNESS)
-:._'?‘.""'ﬂ =T ST FOR EACH STMUCTURE (BASED ON & FT FILE REVEAL)
= 12 \ | ! 12 SEE DRAWNG STD-3 FOR STRUCTURE FRAMING.
WaaW3 bk 'l'2+ﬂ_'_.d' W2+l
B - {SEE MOTE 5)
£2 >,
i e [ HEZ-X—-VSPR-5 500 K3
Vs ENTERGY SERVICES, INC.
Transmission LineDesign Standard
; LOAD TREE, H—FRAME, 6°=15, 90'=130°
— 35— STRUCTURE DRAWRIG & DETAL
] SCALE: NONKE
LOAD TREE 500KV STD_NO . ! S
O.
o [n-ge-o7 _SAATED | b | e | .
%G| DATE REVISION s o Trs| = BROrRY [pLoT -1 [ oF
Tincen 12,/7,/2007 HC2=E=VaPA-5 S00; 3K3
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LOADING TABLE =*
TTEMS ] LDAD | CASE 1 | CASE 2 | CASE 3 | CASE 4
Tl 2458 2045 xim 532
oW W1 1887 4575 TR T4
L1 D ] 4] o]
INTACT T 13714 10869 1 3E0A 3840
COMD W2 14385 23710 B850 €950
L2 o 1] ] ]
T 1234 V02 1065 266
W Wl 1289 o8z 535 535
11 B933 TT6E 4808 2me
DE ONE SIDE T2 [4.5253 ERAL SE04 1220
COND VE O6REG 1Ba4H 4622 4622
L2 40218 40519 50442 14583 B
TWIND ON STRUCTURE | W ] o 75,5 7]
STRUCTURE WEIGHT Vs TO BE DETERMINED BY Tad
| LINEMAN & EQUIE. WEIGHT Vi S00
JMPER [WSICATOR WEIGHT V3 ) FiE]
« v, T AND L N POUNDS, W IN P5F (OLF INGLUDED)
WIRE DATA:
SalIeEL PHASE COMDUCTOR
o amEarmime. i @Epose) e o e e
1" RATIAL ICE 15" F MAX TENSION 733 LBS INITIAL + oF, 157 WAX TENSIODN 13523 LGE INITIAL [SUB TONDUCT)
EVERYDAY CONI. BOF TENTIN 2094 LAS IMITIM. FVCHTOAT CONDITION, 80F TEMSION €903 (&S (NITRAL {Sus CONDUCT)
ﬁFAH ATA:
MECHAMNICAL LOADING CRITER[A; BIND SPAN & T30 FT (INTACT) 273 FT {0E)

WEIGHT SPAN = 7000 FT {INTACT} 1340 FT [DE)
CASE | — WESD MEDWM 4 PSP WIND DN WIRES awo sfuCTume,  FLLING SPAN — 1006 FT
14" RADIAL ICE, 15" F. TRANSVERSE wiND OUF=230, HQTES:

s TURHMA - ; WERTICAL =4.50.
L =105 P f, ALL LOADS ARE ULTIMATE LOADS AND NCLUQE OvIRLOAD

CASE 2 — WEAWY [GEz 17 RATIAL |CE MO WikD5 F. OUF=i.0 FACTORS FER WECHAMIGAL LOMDING CRITERIA.
CASE 3 - WM WIND: 254 PSF WIND 0N WIRES AND STRUCTURE. 2 FOR STHUCTURAL DESIGH, THE LONGITLOSMAL (L),
WO I0E, B' F, OLF=1%,00 TRANSYERGE ([T} &ND VERTIGAL (V) L0405 SHALL SE
COWEIBERED TO ACT SIMUALTANEDUSLY WITH Wisdl AND
CASE & — EVERYDAY: WO WIND., WO I0E &0 F. F=1D THE DEAD WEICHT OF THE STRUCTURE.

1METHA}E\ERSEth5£T']mJIJE‘iNDPi

WilES AND TRANSVERSE (TENSION] LDADS FROM THE LINE AMCLE
AT THE STRUCTURE.

P 4, MWELUDES &0 LS5 FOR SHICLOWIRE ASSEMBLTIS).

11 [ V2 INCLUDES 500 LBS FOR INSLLLATOR ASSEWBLIES. (NTACT)
Y2 NCLUDES 30 LOS FOR TESLLATOR ARSEMERLY. (D)

5 wa (LINEMANA+LOUIPAENT) = 500 LES AT ANT OME LDCATION.

A DESISH STRUCTURE FOR BOTH INTACT & OC OME SIDE COMDITION

SR 7. STRUCTURES To BE DESIGWED 0 SUPPORT AsY COMESMMATION
G feaee (= TF TWO SHELD WIRES (FIOLR 0% T§7) — (WE PEA OLTSOE LEG
- HOTE 59 ABCAVE TASLE REFLECTS THE LOADINCS PUL TO THE OFGW

WHICH COWTROLLE THE DESIGH,

B. DESIGM FOR HEIGHTS TO CONDUTTOSR FROW 55° 1o nd' W
10¢ INCREMENTS [OVERBLL HT B0° TO V407

g, PROVIDE SOCKET PRE DESKCH (DIAMMETER, THICKNESS. AND
OVERLAS) FOR EACH STRUCTUSE

0. SEE DRAWING STO-4 FOR STRUETURE FRAMING,

= LOAD TREE 500KV 3—POLE
" EASE PLATED STR.
P SLE3-DEPY—5 500 SHe (15)
it ¢ FOUNDATION ENTERGY SERVICES. INC
Transmission LineDesign Standord
g LOAD TREE, DEADEND, 18, 55. 55°-115
STRUGTUSE TRANING #% DETAIL
SEE | SCALE: NONE
8 [r-z-or REkTEn [ e ] Q No. TFS241A0
Na| Dt REVISIIN [ar [cmjwrs| — DALEMEY [POT 1= L1 OF 1
thnedil 127772007 SEI-DLPT—S 500 GKA& [15)
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Attachment 1: Applicable Standard Framing and Assembly Drawings

LOADING TABLE =
ITEMS L3AD CASE 1 CASE 2 CASE 3 CASE 4
LA 3669 3331 2944 Bal
oW il 1887 4576 T4 T
L1 o o o o
INTACT T2 20682 17851 18884 6387
COND w2 143BE 23110 5930 6350
L2 [i] 0 a 1]
T 1835 1695 1472 44
SW W1 1289 3082 535 535
L1 BR2T TE47 4734 1388
DE ONE SIDE 12 10341 8845 9442 1184
COMD va 3585 15445 4622 4622
L2 S9604 I9200 29977 14360
WIND OM STRUCTURE [] 10 0 756 o
STRUCTURE WEIGHT Vs 10 BE DETERMINED 8Y TAH
LINEMAN & EQUIP. WEIGHT W 500
JMBER [WSULATOR WEIGHT A 215
« W, T AND L IN POUNDS, W N PSF (OLF INCLUDED)
WIREE DATA:
SlealAlEL PHASE CONDUCTDR
(D 24 foen ceem (v - st L300 (e L o e A amabo (g )
1° MADIAL ICE. 15' F MAX TENSIOW THIZ LAS INITIAL 1" ICE, 137 Wax TEWSION 13673 LES INITIAL (SUB COMDUCT)
£VERYDAY COMD, B0F TEMSION 2038 LBS INITIAL
EVERYDAY CONDITION, GOF TOMSION 4003 L35 INITIAL [SUB COMDUCT)
SPAM DATA:
MECHANICAL LOADING CRITER[A: MND SPAN - 750 FT (NTACT) 375 T (06)
WEIGHT SFAN = 2000 FT (INTACT) 1340 FT (DE)

CASE | — MESC MEDIUM: & FS5F WiND ON WIRES AND STRUCTURE ILING 1000 FT
1/4% AADIAL ICE, 15 F. TRANSVERSE WIND OLF=32.54, .NGT?JISN" aca
Lt 1 e bk,

LONGITUDINAL DLF=1.05 VERTICAL DLF=1.50.
1. AL LOADS ARE LLTMATE LOADS AND INCLUDE DAERLOAD

CASE 7 = MEAVY ICE: 77 RADIAL ICE. WD WIND, 15" F. GLF=1.10 FACTORS PER WECHAMICAL LDADING CRITERIA,
CASE 3 — HOGH WMD: J55 PSP WIND ON WIRES AND STRUCTURE, 2 FOM STRUCTURAL DESIGH, THE LOMGITUDIWAL (L)
W0 KE. 60 F, OUF=1.00 TRAMSVERSE (T) AND VEATICAL (V) LOADT SHALL BE
COMSIDERED T0 ACT SIMULTANLOUSLY WITH WIND AND
CASE 4 — EVERYDAY: MO WIND, MO ICE, 80° F. OUF=1.0 THE DEAD WEIGHT OF THE STRUCTURE

3 THE TRANSVERSE LOADS Er}mmmun-m ™E
WHRLS AMD TRAMSVERSE [TENSION) LOADS FROM THE LWL AMGLE
—_ AT THE STAUCTURE.
<} 4. V1 IWCLUDES 50 LBS FOR SHIELDWRE ASSEWBLY[S)
Ly [ ViV ¥Z INCLUDES 500 LBS FOR INSULATOR ASSEMBLIES, (NTACT)
¥2 INCLUDES 300 LHS FOH INSULATOR ASSEMBLY. (DE)
5 W [LIMEWAN+EDUIPMENT) = 500 LES AT WY OWE LOCATION
$-1 B DESION STRUCTURE FOR BOTH BNTACT & D DNE 536 COMDITION.
Vvaowa (s T mmlﬂ 10 BE DESICMED TO SUPPORT ANY COMBINATION
Lz [V O TWO SHIRLD WIRES [FIBER D 7y7) - ONE PER OUTSICE LEG.
— AMTMHFLEETEMLQJBINHMTHTI-EW
| WHICH CONTROLLS THE DESIGH,
Y] A DESIGN FOR HEIGHTS TO CONDUCTOR FROM 53° 70 915 N
10 INCAEMENTS (OWVERALL HT 80° TO 1407}
0, PROVIDE SO0CKET PULE DESIGN (OIAMETER, THICKMESS. AND
OVERLAR) FIHR EACH STRUCTURE
10, SEE DRAWING 5TD—4 FOR STRUCTURE FRAMIMG,

[SEL NOTC B)

“;E..m ALATED STR LOAD TREE 500KV 3—POLE
(o Fi SLE3-DEPY-S5 500 Sk4 (25)
as  FOURDATION EMTERGY SERWICES, IMC
i Transmission LineDesign Standord
LOAD TREE, DEADEND, IS, 55 55°-115

STRUCTURE DRAWING & DETAL
ST NO. | SCALE: HIOMNE

- . Mo, TFS242A0

0_|re—gn- mﬂ | T

1| DATD FEVISION | Cni[ape Entergy |pLor 1~ [SH.1 OF 1
Hincdd 127772007 SLES-DEPY—5 S00; 544 [28)
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—
L OADING TABLFE =+
ITEME oAl | rase 1 | CASS & ] CASE 3 | CASE 4
P T 1T 4T TR 1524
=] Wi tAEY 57 77d Ti4
Li ] o a o
INTACT | __ 7=z 27516 74570 14058 BB
2OND w3 14386 13N E9ED &850
[ 12 o ] o 0
[ T 2421 2355 TEBY 812
Wl ow 1289 308z 534 335 |
L1 GEGT 7470 4575 1380 |
DF OKE SIOE 7 3789 122490 12023 4423
COND V1 1585 15440 4EZZ | Anld
L2 JEEEY 24377 | resf4 | 1e0zB
WIHD 0N STRUCTUPE ™ 0] U [ =5 | o
ETRUCTURE WEIGAT S TO BL DETERMRKED HY A8
LIMERAN & FOVIP, WEIGHT Wi =00
JUMPER NSJLATOR WEIGET | w2 245
o W T AND LW POUMES. W M PSF (CLF INCLUDELD)
WIRE DATA:
SElLLnaE . = EHASZ CONDUCTR
2] §& FIRIRE POW (G¥zann - BT LT
W oe", Wiaiind B5FT. RTU< 14432 LE6 D 30 WGl 48/ SRMD ACH AR (THPLE SUNOUT)
1° HADIAL KR U5 [ MR TENSON THIY L3S WITWL 17 'oE, 15T Mix TEMSICR 13673 RS INCIAL (SR CRCETY
EHTDAT COND, 007 TINIIN 2039 LES. TR TVERYDAY COMUTTIGN, §0F TEMSICH 4903 LO3 ISITIAL (518 cubTUCT)
SPap QAT
M ANICAL LOADING CRITERPIA wND SPAN - T0 FT (WTACT) 375 FT (D)
WERCHT SFAM = Znoc #TO(INTA 13460 FT [OE]
CASE § - WESC METIUW 4 PSE Wit ov WIRES AD STRECTURE,  mULING SPws = 1000 FT
18 FADGAL ICE. 83 F. Mascuveas=e WIRD OLF =200, Py =,
LOWGrTiminal OLF=1f% <ERTCA, DLF=430 1 LRI L e N —
CASS i = HEAYY 102 17 RALGAL 560, WO WIMD, T Fo OiF=10 e PAE e P WECIANIAL LOAGING CSFTERGA.
CAS F — HIGH WIiD: 2306 PEF WIND O WIRES AND OTRUCTURE, = 73R FTROCTURAL DESICH, TC LMNBINI. fLh
m3 KE A0 F, F-L0G PPAsEVERSE [T] AME WEATICAL W) Loads ‘,'.r-ﬂﬂ' ﬁu
CASE 4 ~ EWEMUAT, MO Wa, WO KE, C F. OLF=1.3 PE LaD wERHT or THE STUere

3. THE TaRM=VERSE [OAEs (Th MCLUDE wiwmg Ol THE
WIFEES AND TRASWERSE Ern::u-l' LOADS FRiw THE LINE AOLE
—T p—_ AT VIE STRICTURF. it
T— & ’ + ¥ [KCLLAER 50 (BT F{8 SHIELDWIRE 1590
Ly [rrre L1 Fureus V2 IWCLLOES 508 LES FOR HSLATSS ASSIMALICA. (INTACT)
T Vi MSLUBES 300 LBs rox [USLILATIE #SSIMELY, [IE)
8. vl (LKEM A -EOURPKENTY — 300 LES AT AN+ OHE LDCATEM,
- £ SESGH STRUCTIRE FOF BOTH FTACT & DE reE SIE CONDIDOW.
o ) 1" PRIAT ANF CoMENATION
- - 7. STRLCTURES TO B ESGONID T 4
g freew Lz e wa [edt (EE " o Two muaD WIRES (TEd 03 7)7) - OME PER QUTSIDE LEG.
J. = = " AmUVE TERLE REMLECTS THE L 35 OUL T3 THE OPGW
| i | Wi CLWTRIOLLS TWE CESIoN,
5 ] b3 0. DESIGH FOP WOWHTS "D CreouCTOR FROW 55 10 15" N
| 10° CREMIMTS (CWVIMALL WT B0’ ™o 1407,
§, PROYIDE S0CKET PLE CCOGRM (DIAMETTR. THICKNESS, Akt
CVERLARY FD8 £ACH STRUCTUAC
i 1 10, SIF CRAWNG STh-—4 FOF STRUCTURE FRAWNG
L

'

HIJ.IM = R aast maTED s LoaDp TREE 50o0mY 2—-POLE
t w —— LLED MR SLE3-pEpy-35 500 K4 (35|
! AH ; FOUNCATI®N __ [NIERGY SERWIZEE, SERVIZES, [

AN
5( i\ Trnnaunrssmn LineDesign "'.it-:In:Ir:I-
B LoaD TREE, DESDONU, 35, 55 =3°-115

STRUCTURE CarawmG & DETAL

miT WO ' meaLE Wahe
. ! Nn TFS743A0
e — o ] @puny o T o

i
ﬂmﬁl X 3 B0, SR (28]
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Attachment 1: Applicable Standard Framing and Assembly Drawings

LOADING TABLE +
[TEMS LoaD CASE 1 CASE 2 | CASE 3 | CASE £
T 5884 5985 4556 1558
SW W1 1887 4576 774 774
L1 o 4] 1] o
INTACT T2 34169 J2E0 280683 11258
COMD ] 14388 23110 6050 6350
L2 [u] 1] 0 a
T1 7997 2905 297B 779
W W 1289 3082 535 535
L1 G450 7237 &480 18481
DE ONE SIDE T2 17085 15640 14546 5829
COoMD V2 95858 15448 4622 4522
. L2 37477 37758 28364 13589
WIND ON STRUCTURE W 10 [i] 258 a
STRUCTURE WEIGHT VS 10 BE DETERMIMED BY T&l3
LikEMAN & EQUIP. WEIGHT W 500
JUMPER [NSULATOR WEIGHT V3 215
# W, T AND L IN POUNDS, W IN PSF (OLF IMCLUDED)
R ATA;
SHIELDWIRE
s st (S5, RIS 13 (3 Joa0 Ko o SN A e (B
AL K ey o ML 1% ICE. 15F WAX TENSION 13623 LB5 PaTIAL {5UB CONDUCT)
y EVERTDAY COMDITION, GOF TENSION 4503 LES INITIAL (SUS COWDUCT)
SPAN DATA:
MECHA Al L OAD RITER]A; WD SPAN = 750 FT [MTACT] 378 FT

{DE)
WEIGHT SPAN = 3000 FT [INTA 1340 FT [DE
CASE 1| — WESC MEDILM: & PSF WIND OW WIRES AND STRUCTURE, nmym_1mﬁ': « we)
147 RADIAL ICE. 15 F. TRAMSWERSE WIND OLF=32.50, 5

LONGITUDMNAL OLF=1,65 VERTICAL [RF=1.80.
- " 1, ALL LOADS ARE ULTIMATE LOADS AMD [NCLUDE CWVERLDAD
CASE 2 — WLAWY ICE: 1" RADIAL ICT, MO WINDS F. DLF=1.0 FACTORS PER WECHAMICAL LOADMNG CRETERLA.
CASE 3 = HiGH WIND: 156 PSF WIND DM WIREE AND STRUCTURE, 2. FoR STRUCTLSIAL DESIGH, THE LOWGITUDINAL (i)
WO IEE, B0° F, OLF=1.00. TRAMSVERSE (T) AND WVERTICAL (V) LOADS 5;:4; 8L
# LIL ¥ ®WITH
CASE & - EVERTDAY: WO WIND, WO ICE &0° F, GLF=1.0 mrﬂrgr‘m ;‘#EEUF%EH -
1 IHEMESE{MEE INCLUDE WD OW THE
WIRES AMD TRAMSVERSE IOW) LOADS FHOMW THE LINE ANGLE
=T AT THE STRUCTURE
£ P v & W1 NCLUOES 50 LSS FOR SHIELDWIRD ASSEWELYIS).
L L1 ¥2 MCLUDES 500 LES FOR [NSULATOS ASSEMBLIES [INTACT)
¥ MCLUDES 300 LES FOR [NSULATOR ASSEMBLY. (DE)
5 W4 (UNEMAN+ESUIPMEMT) = 300 L85 AT AMT ORL LOCATIDN
| -T2 & DESICN STRUCTURE FOR BOTH INTACT & DE OME SIDE COMDITION,
4 # | 7. STRUCTURES TO BE DESIGNED T SUPPORT ANY COMBINATION
Lz [VEENE Lz [+ (2 [Vasva (SEE 7 oF Two SemD WRES [TIBER OR 747) - ONE PER OUTSIDE LEG
- ABOVE TABLE REFLETTS THE LOAOMNGE DUE TD THE OFOW
WHICH CONTROLLS THE DESIGH.
A DESIGN FOR WEIGHTS 1O COMDUCTOR FROM 55° 70 113 N
10 NCREMENTE (OWERALL HT B0 T0 1407}
5 PROVIDE SOCKET PILE DESIGN (DIAMETER, THICHMEISS, ANMD

OAVERLAP) FOR EACH STRUCTURE
10 SEE DRAWNG ST0-4 FOR STRUCTURL FRAMING.

R mase pLaTED TR LOAD TREE 500KV 3-POLE
i 7 : I SLE3-DEPY-5 500 sS4 [45)

P AH 4 o FOUMDATION ENTERGY SERWICES, INC.
'1< C( g( Transmission LineDesign Standard
B LOAD TREE, DEADEND, 45, 55 S8'-115
STRUCTURE DRAWING & DETAL
STD M. | SCALE: WOME

Mo, TFS244A0

{SEE mOTE 8)

ri—gi—or I:,I']uln TWF | S ] HEE .
WE| DatE FEVIFION ar | laere| - DAIETRY |pLoT 1=t SH.1_OF 1
Tince 127774007 SEI-DEPT-5 B0G; SR* (45,
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LOADING TABLE =
ITEMWS LOAD CASE 1 CASE 2 CASE 3 CASE 4
] n 7100 7234 5323 1880
SW Vi 1887 4576 T7é 774
L1 Q o a 4]
INTACT T2 40584 17743 13948 13584
COND Va2 14386 23110 6950 6350
L2 a [1] o ]
i 3550 3517 2681 340
W vl 1289 3ogz 535 535
DE ONE SIDE u 6203 6948 430 1806
T2 20252 188N 16574 6732
COND V2 G5HE 15448 4622 4827
L2 35987 36251 27236, 13047
WIND OM STRUCTURE W 10 [i] 25.6 0
STRUCTURE WEIGHT W5 T0 BE DETERMINED BY T&3
LINEMAN & EQUP. WEIGHT Wa 500
JUNPER [NSULATOR WEIGHT V3 215

WIRE DATA;
SHIELOWIRE

(2} 24 FIBER DPOW (SWI400 - Bdmm3 / 528)
Dla=05267, WT=D 362 L85/FT, ATS=18452 L35
17 RATMAL ICE, 15' F WaX TEMSION TH13 LAS SITIAL
EVERYDAT CONO, 60T TENTION 2008 LBS WNITIAL

MECHANICAL LOADING CRITERIA:

CASE | — MESC MEDIUM: 4
1/4% RADIAL O,

LONGITUDINAL OLF=1.85; VERTICAL OLF=1.50.

CASE T = MEAVY ICE- 1™ A4Dlal 0L NO WINDS F, OLF=1.0

CASE 3 — HIGH WIND:; I5.8 Psr

MO ICE, 80 F, OLF=1,

CASE 4 — EVERYDATY: WO WIND, WO ICE. 60° F. OLF=1,0

—T

'I_ =T -
. ,_,"1"-'1 e s

[i]
e

-T2
VI

»—"

_—

| |

o

HT
=

(SEE NOTE B)

- 8=

T—F
- &

a9 1

AN

WEIGHT
S WIND ON WIRES AND STRUCTURE, o i
15 F. THANSVERSE WING GLF=2.50, S0 = 1000 FY

u:-'l'-l ON WRLS AMD STRUCTURE.

|'¥'J'+'l'-'|- SEE

R
-~ BASE PLATED ST,

PIER
AH : FOUMDATION

* VW, T AND L IN POUNDS, W IN PSF {OLF INCLUDED)

[3} BS540 KCMIL 43/7 STRAND ACSH "RAL™ (THFLE BUNILED)

A= 185", Wi=1d LES/FT, RTS=25500 LES

1% 1L 15T WAX TENSION 13623 LBS MITIAL (SUB CONDUCT)
EVERYDAY COMDITION, SOF TEMSION 4303 L85 [NITIAL (SUB CONDUCT)

SPAN DATA:

WIND SPAN = TS50 FT {INTACT) 378 FT
SPAN = 2000 FT (MTACT) 1 FT (DL}

NOTES;

1. ALL LOWDS ARE ULTIMATE LOADS AND INCLUDE OVERLOWD
FACTORS PER WECHAMICAL LOADING CRITERIA

. THE LOWGITUDINAL LY,

TRANSVERSE (T} AND VERTICAL (V) LDADS SMALL BE
CONSIDERED TO ACT SHAULTAREOUSLY WITH WIND AND
THE DEAD WEIGHT OF THE STWUCTURE.

A THE TRAMSVERSE LOWDS (T) INCLUDE WSO ON THE
WHES Akl TRAMSVERSE (TCMSION) LODADS FROW THE LINE ANGLE
AT THE STRUCTURE,

4 W1 INCLUOES 50 L8S FOR SHIELDWIRE ASSEMELYS)
W3 MCLUOES 500 LBS FOR INSULATOR ASSEMBLIES. (INTACT)
W2 INCLUDES 300 LBS FOR INSULATDR ASSEMELY. (DE)

B W4 (LINEWANSTQUIPMINT) = 500 LES AT ANY OME LOCATION

B. DESIGN STRUCTURE FOR BOTH INTACT & DE OMNE SIOE COMDITION

7. STHUCTLRES 10 BE DESIGNED TO SUPPDAT ANY COWBINATION
OF TWD SHIRLD WIRES (TIBEM OR 7§7) = ONE PR OUTSIDE LEG

OTE %) ABOVE TABLE REFLECTS THL LOADWNGS DUE 10 THE CRGW

WHICH EOMTHOLLS THE DETIGH.

B DESGN FOR HEIGHTS TO COMDUCTOR FROW 55° 10 115 W
0" INCREWEMTS (OVERALL HT BO' TD 1e07)

5. FROVIDE SOCKET FILE DESIGH (DIAMETER, THICKMESS, AND
COVERLAP) FOR EACH STRUCTURE

1L SEE DRARING 5TD—4 FOR STRUCTURE FRAMMG.

LOAD TREE S00KY 3—POLE
SLE3-DEPY=5 500 SK4 [58)

ERTERGY SERVICES, INC.

Tronsmission LineDesign Stondard
LOAD TREE, DEADEND, %% 55, 55'=115"
STRUCTURE DRAWING & DETAIL

510 N | scape MONE

M=1-07 CREEATED

No. TFS245A0

Ele

BATE: FEVITIIN f

Tl @y,

PLOT = SH.1 OF t

e 187 7/2007

SLEI-DEPY-5 500; Sxe (55
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Attachment 1: Applicable Standard Framing and Assembly Drawings

LOADING TABLE =
[TEMS L.OAD CASE 1 | CASE 2 | CASE 3 | CASE 4
m 8157 8417 8056 2188
5w Wi 1887 4576 774 T4
L1 a [/} 0 a
INTACT 132 46713 43518 18588 15806
COND V2 14386 2310 B350 &350
L2 il [+] o ]
T 4078 4208 1028 1094
= V1 1289 1082 535 535
Li 5808 6806 4090 17
DE ONE SIDE 12 23357 21959 19294 ragd
COMD V2 3585 15448 4622 463237
Lz 34212 34469 25836 12405
WIND ON STRUCTURE W L] i ~ 256 o
STRUCTURE WEIGHT VS 10 BE DETERMIMED BY TaS
LENEMAN & EQUIP, WEIGHT Vi 500
JUMPER MGULATOR WEIGHT 2] 215
« %, T AND L 1N POUNDS, W IN PSF (OLF INCLUDED)
WIRE DATA:
SRLLLEEL PHASE COMDUCTOR
R T /v, ArSrhala LAk (3) U540 KCUL 4577 STHAND ACSA ALY (THIPLE BLNDLED)
1° RADAL IGE, 157 F AN TEMSION 7RIS LBS BITIAL et Wax TENSION 13513 LES PATIAL (SUS CONDUCT)
EVENTDAY COND, 50T TENSION 2036 LBS MTIAL EVERYDIAY COWDITION, SOF TENSION 4503 LIS INITIAL (SUS CONIUCT)
SPAN DATA:

MECHANICAL LOADING CRITER]A: WIND SPAN = 70 FT (NTACT) 373 FTA0E)

WEIGHT SPAN = 2000 FT [INTACT)
CASE | — WESE WEDIUM; & PSF WIND DN WIRES AND STRUCTURE FULING SPAM = 1000 FT
1/4° RADIAL JCE, 15° F, TRAMSVERSE WIND DLF=2.50, “QTES

LONGITUDINAL ChiF=iB5 WVERTICAL DLF=1.50
_ - . - 1. ALl LOADS ARE ULTIMATE LOADS AND INCLUDE OWVERLODAD
GASE 2 - HEAVY ICE- 17 RADIAL ICE, NO WiMD,15° F, OLF=1.0 FACTORG PER MEDHANICAL LOADING CRITERIA,

CASE 3 — HIGH WIND: 250 PSP WIND ON WIRES AND STRUCTUIRE
7. FOR STRUCTURAL DESIGH, THE LCMGITUDINAL {LL
6 Py L R () G kAL T SRD ARD
- . SIDERED TO & ¥ A
CASE 4 EVERYDAY WD WIND, HO ICL B0 F, OLF=10 TME [EAD WEIDMT OF THE 5 B
i MTIM!‘UEIEELMMEHMLWEHHBGM
WRIES AND TRANSVERST (TEMSIDM) LOADS FROW THE LIME AMOLE
™ —Ti .J-.-n AT THE STRUCTURE.
. Ly [wieva Lf W4 4 1 [HCLUDES 50 LBS FOR SHELOWRE ASSEWBELYS).
in W2 IMCLUDES 500 LBS FOR MSULATOR ASSEMBURES. (INTACT)
V2 INCLUDES 300 LSS FOR INSULATOR ASSEMBLY. (OE)

5, Wé (LINCWAN+EQUIPMENT) = 500 LES AT ANY ONE LOCATION.
T T —T2 Bo=T2 5. DESIGH STRUCTURE FOR BOTH MNTACT & DE ONE SIDE COWDITION.
mo g VIeve (SEE 7. STAUCTURES TO SE DESIGNED TO SUFPORT ANY COMBINATION
: - - HOTE 5) OF TWD SHIFLD WIRES (FEER OF 747) — OME PIR OUTSIDE LEG
‘l_' ]‘ ABOVE TABLE REFLECTS THE LOADNGS DUE T0 THE OPGW

WMICH CONTROLLS THE DESIEL
3 3 V3 A OFSIGN FOR HEIGHTS T COMDUCTOR FROM 55 TO 1957 %
I MCREWENTS (OVERALL WT 80" TO 1407,
9, PHOVIDE SOCKET PILE DESICM (DSAMETER. THICKMESS, AND
| OVERLAF) FOR EACH STRUCTURE.
vl | il vl g 16, SEE CHAWNG 5TD—4 FOR STALCTUSE FRAUNG,
p "-BASE PLATED 5TR. LOAD TREE 500KV 3=POLE

N priLD s SLE3-DEPY-S 500 sk (65)

|.I:I—— an” - "

aH - A FOUNDATION ENTERGY SERWICES, INC.

‘< i i Transmission LineDesign Stondard
¥ LOAD TREE, DEADEND, 6%, 55 S5—115

STRUCTURE DRAWING & DETAIL
STD ND. | sCALE: HOME

s
k&
3
‘E
b

\ 8
'
"5

No. TFS248A0

FInEe EREATED THE | Mpe | ke | .
WI[ BATL: REVITION MERED Entergy |pLot =1 [SH1 OF
TFncan T2/ 172007 SEi-DLPT-5 500; 5xd4 (65
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LOADING TABLE =
ITEMS LOAD CASE 1 | CASE 2 | CASE 3 | CASE & |
T HEG4 BOBE HADT 2138
W il 187 4576 774 T4
L1 a o o o
INTAGT T2 43656 458A3 40815 16873
COND W2 14386 2310 6250 950
L2 [\ [i} [¥] 1]
Tl 4332 2453 3204 1164
=L Wi 1283 oAz 535 535
L1 5728 6416 g7z 1668
DE ONE SIDE T2 Z4E7H 23441 20408 B437
COND 7 0586 15448 4627 4522
L2 33279 13476 75152 12048
WIND ON STRUCTURE W 10 o 25.8 [i]
| STRUCTURE WEIGHT [ TD BE DETERMINED BY T&S
LINEMAN & EQUIP, WEIGHT ¥3 500

* ¥, T AND L IN POUNDS, W IN PSF (OLF INCLUDED)

WIRE DATA;

FHIELDWIRE PHASE CONDUCTOR
(2} 24 FIBER OPOW (GW2HN — Bemm2 / 528)
Am0.520", WT=0.357 LBS/FT, ATS=18,410 LBS £ Soan.KEU as)v S T iy fIOALE BS0LED)
AT S T o s M T 5% s TS s 55 WA (e conauen
EVERTDAY CONDITION, SOF TINSIOH 480 L85 INITIAL (SUD Conbuct)
SPAN DATA:

CHAMICAL LOADIN RITER[A: WIND SPAN = 750 FT gm.m‘.l 75 F;é

WEIGHT SPay INT
CASE 1 - WESC WEDLM: 4 ST WIND ON WIES AMD STRUCTURE. oy sed pan = soom 1
/4% RADMAL [CE, 15" F. TRANSVIRSL WINDG OLF=2.50, E DTEE

LOMGITUDINAL OLF<1,B5 VERTICAL DLF=1.50.
CASE 2 — HEAVT ICE: 1% RADIAL ICE, WD WIND,15" F, OLF=1,0 ' :‘;"c.%%‘;“ "ﬁmﬁfﬁp&?&mﬁﬁf o
CASE 3 = HIGH WIND: 5.6 FSF WIND 0N WINES AND STRUCTUSE 2 FOA STRUCTURAL DESIGN, THE LONGITUDINAL (L),

ND ICE, BO" F, OLF=1.00 TRANSVERSE (1) AMD VERTICAL (V) LOADS SHALL BE
CASE 4 - EVEAWDAY: WO WIND, WO ICL 60° F. OLF=10 MEHEEDE,“?E;“H""%%&;; VITH 0. e

i THE TRANSVERSE LOADS (T) MNCLUDE WIND ON
WIRES AND TRANSVERSE [ TEWSI0N] ansrmun:ms ANGLE
TRUCTURE.

(DE)

AT THE 5
T AT Pl 4 Vi INCLUDES 50 LBS FOR SHIELDWIRE ASSEMBLY(S).
L] L [ wevd INCLUDES 500 LES FOR INSULATOR ASSEWRLIES {MTACT)

; L
A la INCLUDES 300 L85 FOR INSULATOR ASSEMELY. (D)
5. W1 [LINDMAS+EQUIRMENT) = 500 LBE AT ANY DNE LOCATION.
£ DESION STRUCTURE FOR BOTH INTAST & Of OME SIDE CONDITION,
7. STRUCTURES TO BE DESIGNED TO SUPPDRT ANY COMEIMATIDN
OF TWO SHIALD WRES (FIBER O 7§7) — ONE SER OUTSIDE LEG,
5} ABDVE TABLL REFLECTS THE LOADMGS DUE TO THE DRGW
WHICH CONTROLLS THE DESSIN,
B DESION FOR HEWGHTS TO COMDUCTDR FROW 55' 10 118° ™
0 INCHEMENTS (OVERALL HT 80 1O 1€,
. PROVIDE SOCKET PILE DESIGN [DAAMETER, THIDKNESS, AMD
OVERLAF) FOR EACH STHLCTURE.
10, SIE DRAWING 5T0-5 FOR STRUCTURE FRAMING
R i MATES ot LOAD TREE 500KV 3-POLE
SLEJ-DEPY-5 500 SK3 [TU}

p— a2’ - ar i FIER

A AH A ¢ FOUNDATION ENTERGY SERVICES, INC.

E( i < Transmission LineDesign Stomdard

B 8 LOAD TREE, DEADEND, 70r, 55, S5°-115
STRUCTURE DRAWG & DETAL

ST MO [ soaLe: HONE

No, TFS247A0

1 -1 $=T2 =12
B} ) I+l # r‘ﬂuﬂ X‘\'ZHB {SEE
I Lz 12 T (=3

HT

(SELC MOTE &)

A & J._:]

11-p1-07 CEEATED I | HEK | kK Q
BaTE: REVISION o [owlwes] — BRETRY [ploT  1e1  |S1 OF o
tfincd0 124772007 SLEI-DEPY-5 5000 SKES (70

ﬁa
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Attachment 1: Applicable Standard Framing and Assembly Drawings

LOADING TABLE =
| [TEMS LOAD CAGE 1 | CASE 2 | CASE 3 | CasSE &
T g632 10070 FOT] 2617
SwW Wi 1887 4576 774 774
L1 a o u v]
T
INTACT T2 55272 52540 45066 18910
COND W2 14386 23110 5a5(0 G950
L2 o a D i}
m 4816 S035 3539 1309
1) Vi 1289 ina2 535 535
L1 5357 5000 375 1560
E O
. NE "SIDE T2 27636 26270 232533 9455
COND V2 G586 15448 4522 4622
L2 nars 3oy 23521 11286
WiND ON STRUCTURE '] 10 [1] 756 L'
STRUCTURE WEIGHT WS 0 BE DETERMINED @Y TA#E
LINEMAN & ETUIP. WEIGHT V3 500
« W, T AND L IN POUNDS, W N PSF (OLF INCLUDED)
W ATA:

SHIELOWIRE

{3} 24 FIGER OPGW (GWZ40D - Bimm2 / 528
[ilA=0578", Wi=, 382 LBS,/FT, ATS=10,432 LES

1° RADIAL ICL, 15 F MAE TENSIOM TB33 LBS BITIAL
EVERYDAY CONO, &0T TEMSION 2006 LES MNITIAL

MECHANICAL LOADING CRITERIA:

CASE | — MESC MEDIUM: 4 PSF WIND ON WIRES AWD STRUCTURE.
174" RADIAL ICE, 15 F. TRANSWERSE WIND DHF=50,
LONGITUOMAL OLF=1.65; WERATICAL DAF=1.00

— HEAWY ICE- 1° RADLAL ICE, WO WIKD\% F. OLF=1.0

— HIGH WiND: 250 PSF WIND OM WIRES AND STRUCTURL
ND ICE, 80 F, DLF=1.00.

— [WVERTDAY: WO WIND, MO ICE, 607 F. OLF=1.0

GCASE 2
CASE 3

CASE 4

=T

I £ Pyr4va
g M

H=T2
-
L2 a3

-T2

- ]
va+vy [SEE

lyasvs

I 45 t 45

e sy ¢ FOUNDATION

A THE TRAMSVEMSE LOADS

4, V1 MELUDES 50 LES FOR SHIELDWIRE ASSEWBLY(SL
ASSEMBLES.

HOTE %)

H._..-EIAE PLATED 5TR.

ILLET FIER

[3) 540 KOMIL 4577 STHAND ACSR “HAL" (TRIPLE BUNDLED)
[il4=1.165", WT=1,0750 LES,/¥T, RT5=7%500 LBS

1% |CE, 15% WAX TENSION 13623 LS IITIAL (5UB CONDUCT)
EVERYDAT CONDITION, BOF TENSION 4803 LES MITIAL (SUB CONDUCT]

SPA ATA:

mym-vmrni_rrrrucn 375 FT {DE}
WEIGHT SPAN = 2000 (MNTACT) 1340 FT [DE)
RULING SPAN = 1000 FT

NOTES;

1. ALL LOMDS ARE ULTIWMATE LOADS AND MCLUDE OVERLOAD

FACTORS PER WECHANICAL LOADIMNG CRITERIAL

2. FOR STRUCTURAL DESIGH, THE LOWGITUDINAL (LL

TRAMSVERSE (T) AWD VERTICAL LOADS SHALL BE
COMSIDERED 7O ACT SWWULT SLY WITH WIND AND
THE DEAD WEIGHT OF THE STRUCTURE

{n [NCLUDE WD 0N THE
WIRES AND THANSVERZE (TEMSHON) LOADS FROMW THE LINE ANGLE
AT THE STRUCTURE,

¥2 WCLUDES 500 L85 FOR INSULATOR (MTACT)
w2 INCLUDES 300 LES FOR INSULATOR ASSEMBLY. (DE)

5, ¥3 (LMEMANHEOUPMENT) = 300 LBS AT ANY OHE LOCATIOR.
B, DESICM STRUCTURE FOR BOTH INTACT & OF OME SDE CONDITION
7, STRUCTURES TO BE DESIGNED TO SUFPOAT ANY COMBINATION

OF TWO SHELD WHES (FIBER OR Tg7) — ONL PER OUTSIDE LEG
REFLECTS TWE LOADINGS OUE TO THE OPGW

WHICH COMTROLLS THE DESIRE

lmmmmnsmcmucmnmmﬁmm'm

10 NCREMENTS (OVERALL HT BO' T 14070

5. PEOVIDE SOCKET PILE DESIDN [DIAMITER, THICKMESS, AD

DVERLAP) FOR EACH STRUCTURE

10 ST DRAWNG STO-5 FOR STRUCTURE FRAWTNG.

LOAD TREE 500V 3=POLE
SLE3-DEPY-5 500 5H5 (80)

EMTERGY SERWVICES, INC.

Transmission LineDesign Standord
LOAD TREE, DEADEND, BO°, 58, 55 =113
STRUCTURE DRAWING & DETAL

| sCALE: HONE
Mo, TFS24840

ST0 WO

H=21=07 CREATD

DATE! REWVISION

PLGT =1 SH. 1 OF 1

..Ehtay

Eincia 127772007

SLEA-DEPY—5 S00; SHS (80
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SHIFLDWIRE

) 24 FIHER DPGW [GW2400 = Bdm2 iﬂ
IA=0.528°, WT=0352 LBS/FT, ATS=16412

17 RADIAL ICE. 15 F WA TENSION TEI3 LBS fNITIAL

EVERYDAT COMD, BOT TENSION 2038 LBS INITIAL

MECHANICA| LOADING CRITERIA:

CASE 1 - KOSC MEDIUM: & FSF WIND OM WIRES AMO STRUCTURE.
1/4° MADIAL ICE, 15" F. TRAMSVERSE WIND OLF=2.50,
LOMGITUDINAL DUF =165 VERTICAL OLF=1,50,

CASE 2 = HEAVY ICE: 1" RADIAL ICE, NO WIND,15° F, DLF=1.0

CASE 3 — WIGH WIMD: 255 PSF WIND OW WIRES AMD STRUCTURE,

MO ICL BO° F, DLF=1,00,

CASE 4 — EVERTDAY, WO WIND, NO ICE, S0 F, OLF=1.D

bl

W1+

=12
i L3 fvaewa
S
k 5 :
e
rJL M R sase pLamD

A .l- FOLSOA TION

o B
Wi+

-T2 T2

VZHWI V3 (SLE
HOTE ﬁ}

B

#
L2

(SEE WOTE H)

.3

LOADING TABLE =
[TEMS LOan CASE 1 | CASE 2 CASE 3 | CASE 4
T 10532 1078 7702 2879
W W1 1887 4576 774 774
L1 [} ] o [V
INTACT
T2 EO420 57797 48015 20802
COND 7] 143865 2310 5050 B350
L2 a o [*] b
T 5266 5533 1851 1440
5w W1 1280 J0E2 535 235
L1 4845 5539 3423 1440
DE OM DE
8l T2 30245 PRAG 24508 10401
COND V2 G566 15448 4G22 4627
i L2 28684 | 2ABS9 [ ;imz | 10sm —
WIND ON STRUCTURE W 0 0 5.6 o
STRUCTURE WEIGHT V5 TO BE DETERMINED BY TaS
LINEMAN & EQUFP, WEIGHT V3 500
# ¥, T AND L [N POUNDS, W N PSF (OLF IMCLLDED)
WIR ATA:

BHASE CONDUCTDR

954.0 KCME 45/7 STRAND ACSR “RalL
1.165°, WT=1.0T50 LAS/FT, ATS=25,800
1" ICE, 15F MAX TENSION 13623 LBS INITIAL [SUB CONDUCT)
DVERTDAY COMDITION, 60T TENSION 40903 LBS INITIAL (SU8 COMDUCT)

(TRIPLE SUNDLED)
Las

SPA TA:

WIND SPAN = 7850 FT (INTACT]
WEIGHT SMaM = 2000 7T [INTAET)
BULING SPAN = 1000 FT

MOTES:
1. ALL LOADS ARE ULTIMATE LOADRS AND IMCLUDE OVERLOAD
FACTORS PER WECHANICAL LOADMNG CRITERIA.
1. FOR STRUCTURAL DESIGW, THE LOWGITUDIMAL (L},
Tﬂmmw AND WERTICAL [W) LOADS SHALL BE
CONSIDERED ALT SIMULTAKIOUSLY WITH WikD AND
THE DEAD WEIGHT OF THE STRUCTURE
THE TRANSVERSE LOADS ET}I INCLUDE WIND OW THE
WIRES AND TRAMSVERSE [TEMSION) LOADS FROW THE LINE ANGLE
AT THE STRUCTURE.
V1 INCLUDES 50 LBS FOR mmmﬂsi
V2 MCLUOES 500 L85 FOR INSULATOR A (NTACT)
Wi MCLUOES 300 LBS FOR INSULATOR ASSEMELY. (D)
W3 [UNEWAN+ECUIPMENT) = 500 LAS AT ANY OML LOCATION.
. DESIGN STMUCTURE FOR BOTH MNTACT & DE DMNE SIDE CONDITION

STRUCTURES TO BE OESIGNED TO SUPPCET ANY COWBINATION
OF TWD SHIRLD wWifkEs OR T§7) — oME PER DUTSIDE LEG
ABOVE TABLE REFLECTS THE LOADIKGS DUE 1O THE OPGW
WHICH CONTROLLS THE OESICAL

OESIGN FOR HEMGHWTS TO COMDUCTOR FROM 55 O ns' M

107 MCREMENTS (OWVEWALL MT BO' TO 1407,

W PROVIDE SOCKET FILE DESION (DIAMETER, THICKNESS, AND
OWERLAP) FOR EACH STHUCTURE.

375 FT
13 E!-_'!II'[DE:I

10, SEL DRAWING STO-5 FOR STRUCTURE FRAMING,

LOAD TREE 500KV 3—POLE
SLE3-DEPY-5 500 SKS (20)

5.

ENTERGY SERWICES, [NC.

Transmission LineDesign Stondard
LOAD TREE, DEADEND. 347, 55, 55-115
STRUCTURE DRAWMG & DETAL

ST0 MO [ scaLe: HEME

Mo. TFSZ49A0

=17 CREATED

Bl

EEWISION

.ﬂ'ﬂsgr

o

PLOT =i SH.1 OF 1t

Tfm 127772007

J=DEPY=5 50f; SKS {90
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Attachment 1: Applicable Standard Framing and Assembly Drawings

(Z) 24 FIBER DFGW (GW2400 - Edmmd / 528)
OfA=0.528%, WT=0.361 LES/FT, RTS=18412 185
1° MADIAL ICE, 15° F MAX TENSION 7833 LAS INITIAL
EVERYDAY COND, S0T TIMSSOM 2038 L5 INITIAL

MECHANICAL LOADING CRITERIA:

CASE ' — MESC WEDILEA 4 PSF WD DM WitfS AMD STRUCTURL
1,/4" RADIAL JEE. 15" F. THANSVERSL WIND DLF=2.50,
LOWGITUDNAL DLF=1.65 VERTICAL OUFw 150

CASE 7 = HEAWY ICE: 17 RADIAL ICL WO WINDLIY F, OLF=1.0

CASE & — HIGH WiND: 258 PSF WD OW WIRES AWD STRUCTURL
MO ICE, BO* F, DLF=1.00.

CASE & — EVERTDAY. WO WIND, WO ICE, 80 F. OF=1.0

—_—Th "
Nasvs S e
-T2 k] ge=-T2

p T b
bae Hvzswa bzeva (SEE
L2 L 12 HOTE )

(SEE MOTE @)

f |

1
WS L WE W ¥s| g

ri—-1 L f:'l . r?\wu_u_m TR
K K K FOUNDATION

LOADING TABLE =
TTEMS LOAD CASE 1 | CASE 2 | CASE § | CASE &
= 11355 12001 B274 3118 |
SW V1 1B&T 4576 774 774
L1 8] o o o
INTACT T2 B52T1 G615 52635 22535
COND V2 14386 Z3nn B950 BE50
L2 ] ] ] o
T TR B000 4137 1560
SW V1 1280 3082 535 535
L1 4485 5035 a7 1308
0
DE ONE SIDE 12 32636 31307 26317 11268
COND vz 4586 15448 4827 2577
) ) i} Lz 26075 26270 19737 8455
WIND OM STRUCTURE ™ 0 ] 758 T
STRUCTURE WEIGHT [ TO BE DETERAMIKED BY T8
LINEMAN k& EOQUIP, WEICHT V3 500
« % T AND L IN POUNDS, W IN PSF (OLF INCLUDED)
WIRE DATA:

BHASE CONDUCTOR

g}]‘nﬂa HEMIL 45,7 STRAMD ACSH “RAIL" (TRIPLE BUNDLED)
=1.165", WT=1.0750 UBS/FT. ATS=25800 LBS

1" ICE, 15F WAX TEWSIOW 13673 LBS INITIAL (SU8 CONDUCT)

EVERYDAY COMDITION, BOF TENSION 403 L85 [NITIAL (SUB CONDUCT)

1. ML LOARS ARE ULTIMATE LOADS AND INCLUOL OVERLOAD

3 THE TRANSWERSE LOADS (Th WCLUDE WND OW THE

4 W1 NCLUDES 50 L85 FOR SHIELDWIRE ASSEWELTSL

6 DESICH STRUCTURE FOR BOTH INTACT & DE OWE SIE COMOITION
7. STHUCTURES TO BE DESIGHED TO SUPPORT ANY COMBINATION

WHICH CONTROLLE
& DESICH FOA HEXGHTS TO CONDUCTOR FROM E3° 7D 113 N

STRUGTURE.
0. SEE DRAWNG STD-5 FOR STRUCTURE FRAMTG,

= ASE FLATED STR.

PA ATA:
WIMD SPAN = TSO FT {INTACT) 375 FT (DE)
WEIGHT SPAN = 2000 FT (INTACT] % alisal

HULING SPAM = 1000 FT
NOTES:

FACTORS FER WECHAMICAL LDADING CRITERIA.

, FOR STHUCTURAL DESICH, T LOMGITUDIMAL (L}
TRANSVERSE (T) AND WERTICAL (V) LOADS SHALL BE
CONSTDERED TO ACT SIMULTANEDUSLY WITH WIND AMD
THE DEAD WEIGHT OF THE STRUCTURE.

WIHES AND TRAWSWVERSE (TENSIOW) LOADS FROM THE LINE ANGLE
AT THL STRUCTISE

¥I MCLUDES 500 LBS FOR [NSULATOR ASSTMBLES. (INTACT}
w2 MCLUDES 300 LBS FOR INSULATOR ASSIMBLY, (BE)
. W3 (LINEMAN+EQUIFMENT) = 500 LBS AT ANY ONL LDCATION

OF TWO SHFRLD WiRES (FIBER OR 7§7) — OWE PER OUTSIDE LEC
ABOVE TARLE REFLECTS THE LOADINGS DUE TO THE OFGW
TWE DESIGH.

107 INCREMERTS (OVERALL HT BT 7D 1407,
PROVIDE SOCKET FILE DESIGN (DIAMETER. THICKHESS, AKD
OVERLAP) FOR EACH

LOAD TREE 500KV 3-POLE
SLE3-DEPY-5 SO0 SHS (100)
| EMTERGY SERVICES, IMC.
Transmission LineDesign Stondard

LOAD TREE, DEADEND, 1007, 55, 55'-11%
STRUCTURE DRAWMG & DETAL

[ scaLk: WONE

Mo. TF325040

STD WO

— —

i

DATE: REWIEIIN m

[ _ ommm ||

.ﬂrmy

PLOT  1=1  |SH.1 OF 1

tfinc30 1277 f2007

GLES-DEFT-5 BOD0; x5 (100}
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TEMP\AM-Worklewilli2\M-LITAPETSP047,D-TDacs,S-Template\ESI'S TANDARDS\Transmission\AMIS C\TMD207A1.DWG, 5/20/2010 5:26:50 PM, ewilli2

BILL OF MATERIALS

VARIABLE BOLT ASSY, DOUBLE POLY POST FOR CONCRETE WITH GROUNDING

ITEM | QTY. STOCK NO. DESCRIPTION
1 1 ENO0O171 NUT, SQUARE, STL, GALV, ANSI-C135.1, 7/8" DIA, 9 THD
2 1 ENOCO358 CLIP, BONDING, 7/3". STL, GALY, FOR GROUNDING TO ?/8" BOLT
3 1 EN000362 WIRE, COPPERWELD, #4 (1158 lbs/ft)
4 8 ENO00426 NUT, LOCK, SQUARE, STL, GALV. ANSI—C135.1, 7/8" DIA. 9 THD
5 1 ENOOO360 CONNECTOR, #4 COPPER CRIMPIT
6 2 L5909%X BOLT, DOUBLE ARMING. 7/8"xVARIABLE LENGTH. GALV., w/4 SQ NUTS
7 8 ENOO5685 WASHER, FLAT ROUND, 2" STEEL, GALV. FOR 7\8" BOLT

1) All Double Arming Bolts shall be trimmed to avoid
conflict with guys, grounding, conductors, etc. and
painted with galvanized paint.

2) Grounding Lug location may be above or below
aossembly depending on pole tank ground location.

| 41/2°¢

|
L | —_

—_——_ — e —

BLT—2P-C

ENTERGY STANDARD DWG.

DESIGN APPROVAL

STANDARDS APPROVAL

1 | 5-28-03

REV. DIM., CHANGE WASHER FROM SQ. TO FLAT ROUND | ITRON

SIGNED 7 AT | STGNED 7 55T
BOLT ASSY (CONCRETE)
DOUBLE POLYMER POST INS.
APPROVED BY: EJG DATE: 01-27-97
CHECKED BY: JWS SCALE: NONE
DRAWN BY:  ECSI ESI NO.  TMD207A1
No. BLT2PC

NO.| DATE:

REVISION BY: |APPR: Qm PLOT

1=8  |SH. 1 OF 1
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Attachment 1: Applicable Standard Framing and Assembly Drawings

TEMP\AM-Worklewilli2\M-LITAPETSP047,D-TDacs,S-Template\ESI'S TANDARDS\Transmission\AMIS C\TMD208A1.DWG, 5/20/2010 5:31:01 PM, ewilli2

BILL OF MATERIALS
VARIABLE BOLT ASSY, DOUBLE POLY POST FOR STEEL
1TEM | aTv. STOCK NO. DESCRIPTION
1 8 EN00D426 NUT, LOCK, SQUARE, STL, GALV, ANSI-CI135.1, 7/8" DIA, 9 THD
2 8 ENO05685 WASHER, FLAT ROUND, 2" STEEL, GALV, FOR 7\8" BOLT
3 2 LS909XX BOLT, DOUBLE ARMING, 7/8"xVARIABLE LENGTH, GALY, w/4 SQ NUTS

BLT-2P-S

ENTERGY STANDARD DWG.

DESIGN APPROVAL

STANDARDS APPROVAL

1) Al Double Arming Bolts shall be trimmed to avold L L
conflict with guys, grounding, conductors, etc. ond SICNED 7 DATE | SIGNED / DATE
painted with galvonized paint. BOLT ASSY (STEEL)

DOUBLE POLYMER POST INS.
APPROVED BY: DATE: 2-12-86
CHECKED BY: SCALE:  NONE
DRAWN BY:  ECSI ESI NO.  TMD208A1
1 |5-28-03 CHANGE WASHER, DIM. ITRON| Q NO' BLTzPS
NO.| DATE: REVISION BY: |APPR: E‘w PLOT 1=8 |SH. 1 OF 1
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TEMP\AM-Worklewilli2\M-LITAPETSP047,D-TDocs,S-Template\ESI'S TANDARDS\Transmission\AMIS C\TMD211A1.DWG, 5/20/2010 5:21:50 PM, ewilli2

BILL OF MATERIALS

VARIABLE BOLT ASSY, SINGLE POLY POST FOR CONCRETE WITH GROUNDING

ITEM | QTY. STOCK NO. DESCRIPTION
1 1 ENOOO171 NUT, SQUARE, STL, GALV, ANSI-C135.1, 7/8" DIA, 8 THD
2 1 ENDD0358 CLIP, BONDING, 7/8", STL, GALV, FOR GROUNDING TO 7/8" BOLT
3 1 ENDOO362 WIRE, COPPERWELD, #4 (1158 Ibs/ft)
4 6 ENOOO426 NUT, LOCK, SQUARE, STL, GALV, ANSI-C135.1, 7/8" DIA, 9 THD
5 2 END12280 WASHER, SQUARE CURVED, STL, GALV, 7/8" BOLT, 3"x3"x1/4"
6 1 ENOOO360 CONNECTOR, #4 COPPER CRIMPIT
7 2 LS909XX BOLT, DOUBLE ARMING, 7/8"xVARIABLE LENGTH, GALV, w/4 SQ NUTS
8 4 ENOD5685 WASHER, FLAT ROUND, 2" STEEL, GALV, FOR 7)\8" BOLT

BLT-P-C
ENTERGY STANDARD DWC.
DESIGN APPROVAL STANDARDS APPROVAL
1) All Double Arming Bolts shall be trimmed to ovoid // ,/
conflict with guys, grounding, conductors, etc. and SIGNED DATE _[SIGNED DATE
painted with galvanized paint. BOLT ASSY (CONCRETE)
2) Grounding Lug location may be above or below SINGLE POLYMER POST INS.
assembly depending on pole tank ground location.
APPROVED BY: EJG DATE: 01-27—-97
CHECKED BY: JWS SCALE: NONE
DRAWN BY: ECSI ESI NO. TMD211A1
1 | 5=30-03 CHANGE WASHER, DIM. ITRON Q N 0. BLTPC
NO.| DATE: REVISION BY: |APPR: Entergy o1 1-8 |SH. 1 OF 1
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Attachment 1: Applicable Standard Framing and Assembly Drawings

TEMPAM-Work'ewilli2W-LITAPETSP047,D-TDocs, S-Template\ESI'STANDARDS \Transmission'AMIS CITMD212A3. DWG, 12/3/2010 4:15:45 PM, ewilli2

BILL OF MATERIALS

VARIABLE BOLT ASSY, SINGLE POLY POST FOR STEEL

ITEM | QTY. STOCK NO. DESCRIPTION
1 6 EN0O00426 NUT, LOCK, SQUARE, STL, GALV, ANSI-C135.1, 7/8" DIA, 9 THD
2 6 ENO0S685 WASHER, FLAT ROUND, 2" STEEL, GALV, FOR 7,/8" BOLT
3 2 LS909XX BOLT, DOUBLE ARMING, 7/8"xVARIABLE LENGTH, GALV, w/4 SQ. NUTS

TR

|
|4 1/2"t 2"
|

1) Al Double Arming Bolts shall be trimmed to avoid
conflict with guys, grounding, conductors, etc. and
painted with galvanized paint. BLT-P-S

ENTERGY SERVICES, INC.

Transmission LineDesign Standard
BOLT ASSEMBLY (STEEL) SINGLE POLYMER POST INS.

3 lo7-21-10 ADDED ASSEMBLY NAME caM | Ecw | ECW STRUCTURAL ASSEMBLY DETAIL

2 |01-13-10| INCREASED STOCK NO. [TEM ENOOSGB5 FROM 4 TO 6 | BAB STD NO. [ scALE:

1 |os-30-03 CHANGE WASHER, DIM. ITRON No. TMD212A3

0 |oz-12-08 ISSUED £csi Q .

NO.| DATE: REVISION BY: | CHIG | APPR Entergy |pLot lsH. oF
cmegr9 8/11,/2010 BLT-P-S
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TEMPAM-Work'ewilli2W-LITAPETSP047 D-TDocs, S-Template\ESI'STANDARDS \Transmission'AMIS CITMD222A6. DWG, 12/3/2010 4:32.05 PM, ewilli2

BILL CF MATERIALS

OHGW DEADEND

[TEM | QTY. STOCK NO. DESCRIPTION
1 2 ENOD04392 SHACKLE, ANCHOR, 40K ULT, 3/4" PIN DIA, 2-3/4" LONG
2 1 LS9004XX TERMINAL CONNECTOR, 15 DEG, FOR VARIABLE SIZE WIRE
3 1 LS9005XX DEADEND, ALUMINUM COMPRESSION BODY, SINGLE TONGUE, VARIABLE WIRE SIZE
4 = LS5012XX CONNECTOR, AMPACT, SEE GND ASSEMBLY DRAWING FOR MATERIAL
ALTERNATE FOR BOLTED ASSEMBLY
ITEM | QTY. STOCK _NO. DESCRIPTION
1 2 ENOOO4892 SHACKLE, ANCHOR, 40K ULT, 3/4" PIN DIA, 2-3/4" LONG
4 = LS5012XX CONNECTOR, AMPACT, SEE GND ASSEMBLY DRAWING FOR MATERIAL
35 1 LS813XX DEADEND BOLTED STRAIN ALUMWELD
=] 1 LS5012XX CONNECTOR, AMPACT, VARIABLE CONDUCTOR SIZE TO VARIABLE CONDUCTOR SIZE
7 1 ENOD0390 LINK, CHAIN, XMSN: CONNECTING, CS, 1/2" PITCH; 2 1/4" LONG

FOR GROUNDING DETAIL
AND MATERIALS SEE
DWG. GND—XX.

/ - = N Z~See note 2
/ \
r L
\ U

\ /

A Ve
~_—__
See note 2

ALTERNATE PARTS
No. (LS913XX) deadend clamp
No. (LS5012%X) ampact connector

N

1) Item #2, #3 and #6 are conductor dependent.

2) For grounding detail and materials, see applicable
Gnd—xx drawing.

OHG—DE—-XX

3) For horizental vang orientation, omit one of item 1.

ENTERGY SERVICES, INC.
6 |07-21-10 SHOW ITEM 4 ON ASSEMELY CBM | ECW | ECW | L. . .
(5 loe=10cs REVISIED. TIEM. §4 _L Transmission LineDesign Standard
4 |lo1-31-01 MODIFIED STOCK NUMBER LS5020%X Ls OVERHEAD GROUNDWIRE DEADEND ASSY
3 |01-04-01 MODIFIED CALLOUTS s STRUCTURAL ASSEMBLY DETAIL
2 06-07-00 MODIFIED STOCK NUMBER LSSO0M2¥X RMB STD NO. | SCALE: NONE
1 |11-16-99 ADDED AMPACT & CARTRIDGE DESCRIPTION RMB Q NO TM D222 AS
1] ISSUED ECS1
NO.| DATE REVISION BY: | CHI|APPR Entergy |plor -3 [sH.1 oF 1
rlafon B/15,/2006 OHG—DE— XX
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Attachment 1: Applicable Standard Framing and Assembly Drawings

© TEMP\AM-Worklewilli2\M-LITAPETSP047,D-TDocs,S-Template\ESI'\S TANDARDS\Transmission\AMIS C\TMD223A8.dwg, 5/28/2010 5:09:35 PM, ewilli2

BILL OF MATERIALS

OHGW SUSPENSION, 0-30°

ITEM | QTY. STOCK NO. DESCRIPTION
1 1 ENOD4375 BALL CLEVIS, 45 DEG Y, 30K ULT, 3/4" PIN DIA
2 1 LS9003XX ROD, ARMOR, PREFORMED, ALUMINUM, VARIABLE CONDUCTOR SIZE
3 1 LS9008XX CLAMP, SUSPENSION, ALUMINUM, VARIABLE WIRE SIZE, w/SOCKET EYE
4 = LS5012XX CONNECTOR, AMPACT

1) Item #2 and #3 are conductor dependent. These
items are selected for each project and may be
with or without Armor Rod.

OHG—SUS—XX

ENTERGY STANDARD DWG.

DESIGN APPROVAL

STANDARDS APPROVAL

2) For grounding detail and materials see applicable 7 /
GND—XX drawing. SIGNED 7 DATE | SIGNED 7 DATE
9 | 8-15-06 REMOVED OPTGW OPTION, DELETED ITEM #4 Rl OVERHEAD GROUNDWIRE
8 |12-9-03 ADDED BACK GROUNDING DETAILS ITRON
7 |5-30-03 ADDED OPTGW OPTION ITROM SUSPENSION ASSY
6 | 2-17-03 ADDED POLE CAP AND GROUNDING NOTE 2 ITRON APPROVED BY: DATE: 21503
5 |10-15-02 REMOVE GROUNDING DETAIL ITRON CHECKED BY: SCALE:  NONE
4 |1-18-02 MODIFIED ITEMS 1, 2 AND 3. LSFT DRAWN BY: [TRON ESI NO.  TMD223Ag
3 | 1-29-01 MODIFIED STOCK NUMBER LSS007XX LSFT N OH GSUS
2 | 1-2-01 MODIFIED STOCK NUMBER LS5012XX RMB Q 0.
NO.| DATE: REVISION BY: Entergy |pLor  1=8 ‘SH. 1 0F 1
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© TEMP\AM-Worklewilli2\M-LITAPETSP047,D-TDocs,S-Template\ESI'S TANDARDS\Transmission\AMIS C\TMD224A6.dwg, 5/28/2010 5:14:25 PM, ewilli2

BILL OF MATERIALS

OHGW SUSPENSION, 30—-50" WITH YOKE PLATE

ITEM | QTv. STOCK_NO. DESCRIPTION
1 2 ENOD0492 SHACKLE, ANCHOR, 40K ULT, 3/4” PIN DIA, 2-3/4" LONG
2 2 EN0D4375 BALL CLEVIS, 45 DEG Y, 30K ULT, 3/4 PIN DIA
3 1 ENO15676 PLATE, YOKE, DUCTILE IRON, 18" WIDTH, 30K ULT, 3/4” GALV
4 1 LS9003XX ROD, ARMOR, PREFORMED, ALUMINUM, VARIABLE CONDUCTOR SIZE
5 2 LS9007XX CLAMP, SUSPENSION, ALUMINUM, VARIABLE SIZE WIRE, W/SOCKET EYE
5 | - LS5012xX CONNECTOR, AMPACT, SEE_GROUND ASSEMBLY DRAWING FOR MATERIAL
1
70 6
N { (SEE NOTE 2)
/ \\
/
| L
\ r
AN /
s P ®
[ |
[ | A
| n_ PLAN
[ [ SO PLAN
[ I
[ ===
| 1]
| [
| |
[ |
[ |
[ |
[ |
[ |
[ |
| |
| |
L —_———<I= =l
-
= %ﬁm—;}
DETAIL A
YOKE ASSEMBLY
OHG—SUY—XX
ENTERGY STANDARD DWG.
1) ITEM #4 AND #5 ARE CONDUCTOR DEPENDENT. THESE DEETGN APPROVAL STANDARDS APPROVAL
ITEMS ARE SELECTED FOR EACH FROJECT AND MAY BE
WITH OR WITHOUT ARMOR ROD. / /
SIGNED 7 DATE | SIGNED 7 DATE
2) FOR CROUNDING DETAIL AND MATERIALS SEE APPLICABLE
GND—XX DRAWING. OVERHEAD GROUNDWIRE
6 | B=15-06 REVISED ITEM #6 RJL HEAVY ANGLE ASSY
5 |12-8-03 ADDED BACK GROUNDING DETAILS ITRON APPROVED BY: DATE: 1-29-01
4 | 2-18-03 ADDED POLE CAP AND GROUNDING NOTE ITRON CHECKED BY: SCALE: NONE
3 | 1-20-01 MODIFIED STOCK NUMBER LS3007XX LS DRAWN BY: Ecsl ESI NO. TMD224A6
2 | 6-7-00 MODIFIED STOCK NUMBER LS5012XX RMB
1 |11-16-99 ADDED AMPACT & CARTRIDGE DESCRIPION RMB Q N 0. OH GSU Y
ND.| DATE: REVISION BY: |APPR: Entergy |plor  1-16 [sH. 1 OF 1
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Attachment 1: Applicable Standard Framing and Assembly Drawings

" TEMP\AM-Worklewilli2iM-LITAPETSP047 D-TDocs, S-Template\ESI'STANDARDS \TransmissiomAMISCITMD279A0.0DWG, 6/10/2010 5:04:20 PM, ewilli2

BILL OF MATERIALS

TEE ASSY, BRACE POST FOR STEEL WITH BOLTS

ITEM | QTY. STOCK NO. DESCRIPTION
1 1 ENDDO1T1 NUT, SQUARE, STL, GALV, ANSI-C135.1, 7/8" DIA, 9 THD
2 4 EN0OD426 NUT, LOCK, SQUARE, STL, GALV, ANSI-C135.1, 7/8" DIA, 9 THD
3 2 EN003796 WASHER, SQUARE CURVED, STL, GALY, ANSI-C135.1, 7/8" BOLT, 1/4" THK, #"x4"
4 1 ENO11909 PLATE, POLE EYE, GALV STL, DBL EYE, 70K ULT, 8" BOLT SPACING
5 2 LS909XX BOLT, DOUBLE ARMING, 7/B"xVARIABLE LENGTH, GALVY, w/4 SQ NUTS

1) All Double Arming Bolts shall be trimmed to avoid
confliet with guys, grounding, conductors, etc. and
painted with galvanized paint.

2) Grounding Lug location may be above or below

assembly depending on pole tank ground location.

TEE-B-S

ENTERGY STANDARD DWG.

DESIGN APPROVAL

STANDARDS APPROVAL

L
SIGNED 7 DATE

/
SIGNED 7 DATE

TEE ASSY (STEEL)

NO.| DATE:

REVISION

| BY: |apPr:

BRACE
APPROVED BY: EJG DATE: 12-18-00
CHECKED BY: WS SCALE: _ NONE
DRAWN BY: _ ECSI_ |ESI NO. _ TMD279A0
Q No. BS
Entergy |pLotr 1=8 |SH. 1 OF 1
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" TEMP\AM-Worklewilli2iM-LITAPETSP047 D-TDocs, S-Template\ESI\'STANDARDS \TransmissiomAMIS CITMD280A0.DWG, 6/10/2010 5:02:10 PM, ewilli2

BILL OF MATERIALS

TEE ASSY, BRACE TO BRACE FOR STEEL WITH BOLTS

ITEM | QTY. STOCK NO. DESCRIPTION
1 1 ENOOOT71 NUT, SQUARE, STL, GALV, ANSI-C135.1, 7/8" DIA, 9 THD
2 4 ENDOD426 NUT, LOCK, SQUARE, STL, GALV, ANSI-C135.1, 7/8" DIA, 9 THD
3 2 ENO11909 PLATE, POLE EYE, GALV STL, DBL EYE, 70K ULT, 8" BOLT SPACING
4 2 LS909XX BOLT, DBL ARMING, 7/8"xVARIABLE LENGTH, GALY, w/4 50 NUTS
/ \O \
o P
</ \%,
Ky Ok
g/ 7
> L
&/ S
X T
&/ %
TEE-B—B-S

1) All Double Arming Bolts shall be trimmed to avoid
conflict with guys, grounding, conductors, etc. and
painted with galvanized paint.

2) Grounding Lug location may be above or below
assembly depending on pole tank ground location.

ENTERGY STANDARD DWG.

DESIGN APPROVAL

STANDARDS APPROVAL

NO.

DATE: REVISION | BY: |apPr:

Vd /

SIGNED 7 DATE | SToNED 7 DATE

TEE ASSY (STEEL)

BRACE — BRACE
APPROVED BY: EJG DATE: 12=18=-00
CHECKED BY: _JWS SCALE: _ NONE
DRAWN BY: _ ECSI __ |ESI NO. _ TMD2BOAQ
Q No. TBBS

Entergy |pLotr 1=8 |SH. 1 OF 1
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Attachment 1: Applicable Standard Framing and Assembly Drawings

Tve. quaNTITY For 5R. w7 ] BILL OF MATERIALS GROUNDING
ITEM | 1 POLE | 2POLE | 3 POLE | STOCK NO. DESCRIPTION
1| 1 e 2 sor 3 es= | ENDI3434 | ROD, GROUND, 5/8°x8', COPPER CLAD
2 | 15 lbas | 30 Ibes | 44 Ib,es | END0O362 | WIRE, COPPERWELD, #4 (.1158Ibs/ft)
3 1 was 2 ea 3 kss ENDOB745 CONNECTOR, CADWELD, #4 TO TOP OF 5/8" GROUND ROD ("L™)
4 1 = 2 LS5012XX CONNECTOR, AMPACT, VARIABLE CONDUCTOR SIZE TO #4 COPPERWELD.
5 2 4 ENO14861 | TERMINAL, ELEC:, GROUNDING LUG, 1/2" DIA., 13THD, BRONZE
;] - - - END12112 GROUNDING CLIP SUPPLIED BY POLE MFG.

+ FOR DOUBLE SHIELD WIRE,

DOUBLE QTY, OF ITEM 4.

FOR OPGW SEE DRAWING TMD396.

o
bl

CAN BE USED TO FACILITATE ADDITIONAL RODS.

ITEM 4 IS NOT USED FOR GROUNDING OPGW TO POLE.

QUANTITY FOR ITEM 2 IS TYPICAL FOR POLES UP TO 100 ABOVE GROUND HEIGHT.
FOR HIGH-RESISTANCE SOILS, ADDITIONAL GROUND RODS WILL BE REQUIRED AND "T" CONNECTORS (ENO09796)

SHIELD WIRE OR JUMPER\

GENERAL

1. REFERENCE “GROUNDING AND CATHODIC PROTECTION
CONSTRUCTION SPECIFICATION”. TRANSMISSION LINE

. — STANDARD TOO109 FOR GROUNDING REQUIREMENTS.
9k | | g 2, REFERENCE DWGS. TMD222, TMD223 TMD224, AND TMD225
I . .l/@ FOR OVERHEAD GROUND WIRE ASSEMBLIES; AND DWG.
L _<b TMD390 FOR GUY TO POLE BONDING.
3. REFERENCE DWGS. TMD396, TMD397, AND TMD398
= N FOR OPGW GROUNDING ASSEMBLIES.
| |
EXTERIOR -l GROUNDING — NON OPGW SHIELD WIRE TO POLE
GROUND m?‘:\\ [ -
I 4. REMOVE POLE SUPPLIER PROVIDED GROUND CLIPS
CONC.: 4\@ (2 ea. W/GREEN BOLTS) AND REPLACE WITH TERMINAL
POLE “ (GROUNDING) LUGS (ITEM 5) AS SHOWN.
I | 5. ATTACH POLE GROUND TO POLE BY THREADING THRU
L/cj TERMINAL LUGS (ITEM 5). EXTEND GROUNI? WIRE THRU
>N BLOCKOUT GROUNDING CLIP (ITEM 6) AND EXTEND 5 COILED.
| | 6. FOR SUSPENSION TYPE CONNECTION, CONNECT TO S.W.
I WITH AMPACT CONMECTOR (ITEM 4). APPROX. 5' BEYOND
_ _I_I 1 ARMOR ROD.
| ( : EXTERIOR GROUND WIRE 7. FOR DEAD END CONMNECTION, CONNECT TO JUMPER
o WITH AMPACT CONN. (ITEM 4). PROVIDE ENQUGH WIRE TO
n | | ALLOW FREE MOVEMENT OF S.W. OR JUMPER. REMOVE
- || : ! INTERIOR GROUND WIRE EXCESS.
[ .
: | j/.;_‘ GROUNDING FOR ALL POLES:
=I1=ENZ= N ' :—“m‘:'mEm? /@) 8. PROVIDE GROUND WIRE BETWEEN THE TERMINALS (ITEM 5)
) | 1 T AT TOP AND BELOW GROUND. BETWEEN THE BLOCKOUTS,
P ]| | THE WIRE MAY BE EXTERNAL OR INTERMAL. INTERNAL
L] B S T ! PROVIDES PROTECTION FROM THEFT AND SNAGGING
| ] BLOCKQUT BY EQUIPMENT.
——{— I OPTIONS FOR GROUNDING BELOW GROUNDLINE
| /® (WIRES BELOW GROUNDLINE MUST CONNECT TO
I BOTTOM TERMINAL):
_ ! OPTION 1 9. OPTION 1 — PROVIDE GROUND WIRE TO BUTT OF POLE
""‘--.,‘__,[ AND FORM COIL OF WIRE (PANCAKE) ON CLIPS
S~ PROVIDED (GROUND RODS NOT USED).
T=A - OPTION 1
| ™~ WITH OPTION 2 10. OPTION 2 — PROVIDE CONTINUOUS GROUND WIRE (NO
| 4 -~ SPLICE) FROM PANCAKE TO GROUND ROD AND OR
| i COUNTER POISE.
T~ ——"PANCAKE”" WRAP GND—C—EMBED
ENTERGY SERVICES, INC.
5 | a--17 REV. NOTES 2 & 3, CLARFY MULTI-POLE BOM £cw [conn] wra | 1ransmission LineDesign Standard
4 |8-30-15 UPDATED AND REFORMATED HOM'S AND NOTES ecw | PL | uRA GROUNDING, CONCRETE POLE, DIRECT EMBED
3 |og-11-10 CORRECTED ITEM#'S IN NOTES | cam | Ecw | Ecw STRUCTURAL ASSEMBLY DETAIL
2 |12-31-08 ADD_GROUND ROD_DIM | Hor | Rer | Ecw | STD NO. [ SCALE: NONE
1 |o7-24-08 REVISED ITEM #5 RMB Q No. TMD283A5
0 _|02-11-03 ISSUED ITRON
[NO| DATE: REVISION BY: | CHK:| APPR Entergy |poT 1-3 |SH.I OF 1
awiliZ 5/6/2017 GNDCEMB
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TYP. QUANTITY FOR STR. w/

BILL OF MATERIALS — GROUNDING

ITEM | 1 POLE |2 POLES |3 POLES

STOCK NO.

DESCRIPTION

1 =

2 2

LS5012XX CONNECTOR, AMPACT, VARIABLE CONDUCTOR SIZE TO #4 COPPERWELD.

12 lp.#= 24 b=+ | 35 Ib,==

ENOOO362 | WIRE, COPPERWELD, #4 (.1158Ibs/ft)

6 9

END14861 TERMINAL, ELEC:, GROUNDING LUG, 1/2" DIA., 13THD, BRONZE

1
2
3 3
4

END12112 GROUNDING CLIP SUPPLIED BY POLE MFG.

« FOR DOUBLE SHIELD WIRE, DOUBLE QTY, OF ITEM 1.

FOR OPGW SEE DRAWING TMD396.
#»  QUANTITY FOR ITEM 2 IS TYPICAL FOR POLES UP TO 100" ABOVE GROUND HEIGHT.

ITEM 1 IS NOT USED FOR GROUNDING OPGW TO POLE.

SHIELD WIRE OR JUMPER

— |
| |
| |
Lol
II 11
1 i1
v [
: 1N
I
[
T4
© [
i B :
ﬂ [
|
===z : }
7| | | |
Al | | |
S .
o |
ST .
RN
A ¥ T ~=A " |
ANODES LEADS Hr‘h\/\/\ml
SEE NOTE
( ) I d\/\‘T

BLOCKOUT

SEE DWG.
TMD301

40"

GENERAL

1. REFERENCE "GROUNDING APPLICATION GUIDELINE",
TRANSMISSION LINE STANDARD TOO109 FOR GROUNDING
REQUIREMENTS.

2. REFERENCE DWGS. TMD222, TMD223 TMD224, AND TMD225
FOR OVERHEAD GROUND WIRE ASSEMBLIES; AND DWG.
TMD390 FOR GUY TO POLE BONDING.

3. REFERENCE DWGS. TMD396, TMD397, AND TMD398
FOR OPGW GROUNDING ASSEMBLIES.

GROUNDING — NON-OPGW SHIELD WIRE TO POLE

4, REMOVE POLE SUPPLIER PROVIDED GROUND CLIPS (220.
W/GREEN BOLTS) AND REPLACE WITH TERMINAL
(GROUNDING) LUGS (ITEM 3) AS SHOWN. +

5. ATTACH POLE GROUND TO POLE BY THREADING THRU
TERMINAL LUGS. (ITEM 3). EXTEND GROUND' WIRE_THRU
GROUNDING CLIP (ITEM 4) AND EXTEND 5 COILED.

6. FOR SUSPENSION TYPE CONNECTION, CONNECT TO S.W.
WITH AMPACT CONNECTOR (]TEM 1). APPROX. 5" BEYOND
ARMOR ROD.

7. FOR DEAD END CONNECTION, CONNECT TO JUMPER WITH
AMPACT CONNECTOR (ITEM ‘l}. PROVIDE ENOUGH WIRE TO
ALLOW FREE MOVEMENT OF S.W. OR JUMPER.

REMOVE EXCESS.

GROUNDING FOR ALL POLES

B. PROVIDE GROUND WIRE BETWEEN THE TERMINALS (ITEM 3)
AT TOP OF POLE AND BELOW TOP OF PILE BETWEEN THE
BLOCKQUTS, THE WIRE MAY BE EXTERNAL OR INTERNAL.
INTERNAL PROVIDES PROTECTION FROM THEFT.

9. PROVIDE GROUND WIRE FROM BOTTOM TERMINAL TO
GROUND NEMA PAD ON EXTERIOR OF PILE.

10. PANCAKE IS NOT RECOMMENDED ON POLE BUTT
BECAUSE OF INCOMPATABLE METALS THAT MIGHT
CONTRIBUTE TO CORROSION.

ANODES

11. ANODES SHALL BE CONNECTED TO THE PILE AS DETAILED
ON DWG. TMD298 AND INSTALLED ON DWG. TMD299
AND TMD302. ALL MATERIAL FOR ANODE INSTALLATION
IS SHOWN ON DWG. TMD299.

GND—-C—PILE

ENTERGY SERVICES, INC.

Transmission LineDesign Standard

Grounding, Concrete Pole, Steel Pile
3| 9-6-17 REV. NOTES 2 & 3, CLARFY MULTI-POLE BOM ecw |cors | JrA STRUCTURAL ASSEMBLY DETAIL
2 |5-30-18 UPDATED AND REFORMATED BOM'S AND NOTES ecw | PL | JRa | STD NO. [ SCALE:
1 |08-15-06| REPLACE ANGLE BRACKET WITH NEMA PAD, ITEM # | RuL Q No. TMD294A3
o loz-15-03 ISSUED ITRON
N0.| DATE: REVISION BY: | CHK:| APPR Entergy |p o7 |SH. oF
awiiliz 9/6,/2017 GND-C—-FILE
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Attachment 1: Applicable Standard Framing and Assembly Drawings

FOR OPGW SEE DRAWING TMD343. .
FOR HIGH—=RESISTANCE SOILS, ADDITIONAL GROUND RODS WILL BE REQUIRED AND "T" CONNECTORS (ENO09796)
CAN BE USED TO FACILITATE ADDITIONAL RODS.
SOFT DRAWN COPPER (32159134) MAY BE SUBSTITUTED FOR CONNECTIONS AT TOP OF POLE ONLY.

VP, QUANTITY FOR STR. w/ BILL OF MATERIALS — GROUNDING

ITEM | 1 POLE | 2 POLES | 3 POLES | STOCK NO. DESCRIPTION

1 == 2ex Je= ENO13434 ROD, GROUND, 5/8"x8', COPFER CLAD

2 |2 1b, se+ | 4 Ib, *sx | 4 |b. *+» | ENODO3B2 WIRE, COPPERWELD, #4 (.1158Ibs/ft)

3 e 2es Jee ENODB745 CONNECTOR, CADWELD, #4 TO TOP OF 5/8" GROUND ROD ("L"™)

4 2 4 5 ENO14861 TERMINAL, GROUNDING LUG, #8-2/0 TO 1/2-13, BRONZE ALLOY

5 1 2« 2 LS5012x% CONNECTOR, AMPACT, VARIABLE CONDUCTOR SIZE TO #4 COPPERWELD.
* FOR DOUBLE SHIELD WIRE, DOUBLE QTY, OF ITEM 5. [1EM 5 IS NOT USED FOR GROUNDING OPGW TO POLE.

SHIELD WIRE OR JUMPER

2—-HOLE
NEMA PAD

STEEL POLE

2—HOLE
NEMA PAD

|
=== i

GENERAL
1. REFERENCE "GROUNDING AFPPLICATION GUIDELINE",
TRANSMISSION LINE STANDARD TO0109 FOR GROUNDING
REQUIREMENTS.
REFERENCE DWGS. TMD222, TMD223 TMD224, AND TMD225
FOR OVERHEAD GROUND WIRE ASSEMBLIES; AND DWG.
TMD389 FOR GUY TO POLE BONDING.
3. REFERENCE DWGS. TMD3B9, TMD399, AND TMD402

FOR OPGW GROUNDING ASSEMBLIES.

GROUNDING — NON—-OPGW SHIELD WIRE TO POLE

4. ATTACH COMMNECTING GROUND WIRE TO TERMINAL LUG

(ITEM 4) AS DETAILED ON DET. "A", SHT. TMD301 AND
TO SHIELD WIRE OR JUMPER WITH AMPACT CONNECTOR

(ITEM 5).

GROUNDING — POLE TO GROUND ROD

ON POLE AS DETAILED ON DET. "A" DWG. TMD30DO
AND TO GROUND ROD AS SHOWN ON THIS DWG,

ANODES

6. ANCDES SHALL BE CONNECTED TO THE POLE AS
DETAILED ON DET. "A" DWG. TMD30O AND INSTALLED
ON DWG. TMD302. ALL MATERIAL FOR ANCDE

5. ATTACH CONNECTING GROUND WIRE TO TERMINAL LUG

1
|
|
| ":
| === INSTALLATION IS SHOWN ON DWG. TMD300.
| [P B .
| |
AT
B
#6 AWG = =" |I|
ANODES LEADS [ — " | |
= LV\,&, & /D
[ I B
EERE
[
Lritd GND—S—EMBED
ENTERGY SERVICES, INC.
Transmission LineDesign Standard
4 | 8-6-17 |REV. NOTES 2/3, CLARIFY MULTI—POLE BOM, ALT. ITEM 3 ECW |COHH| JRA GROUNDING, STEEL POLE, DIRECT EMBED
3 |9-30-18 UPDATED AND REFORMATED BOM'S AND NOTES ecw | pL | uRa STRUCTURAL ASSEMBLY DETAIL
2 |12-21-08 ADDED GROUND ROD DIMENSION ok | RLR | Ecw | STD NO. | SCALE: NONE
1 |o7-24-08 REVISED ITEM #5 RMB No. TMD295A4
| o lo2-11-03 1SSUED ITRON Q
NO.| DATE: REVISION BY: | CHK:| APPR M PLOT 1=32 |SH.I OF 1
awiiliz 9/6,/2017 GNDSEMB
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TYP. QUANTITY FOR STR. w/ BILL OF MATERIALS — CGROUNDING
ITEM 1 POLE 2 POLES | 3 POLES |STOCK NO. DESCRIPTION
1 1. 2 2 LS5012XX | CONNECTOR, AMPACT, VARIABLE CONDUCTOR SIZE TO #4 COPPERWELD.
2 |2+ | 41b == | 6 Ib. =+ | ENODO362 | WIRE, COPPERWELD, #4 (.1158Ibs/ft)
3 0 0 0 - =
4 3 5] 8 ENO14861 | TERMINAL, GROUNDING LUG, #5—2/0 TO 1/2-13, BRONZE ALLOY

FOR DOUBLE SHIELD WIRE, DOUBLE QTY, OF ITEM 1.

FOR OPGW SEE DRAWING TMD343.

e

ITEM 1 1S NOT USED FOR GRDUNDING OPGW TO POLE.

SOFT DRAWN COPPER (32159134) MAY BE SUBSTITUTED FOR CONNECTIONS AT TOP OF POLE ONLY.

SHIELD WIRE OR JUMPER\

2—HOLE
NEMA PAD

STEEL
POLE

2—HOLE —
NEMA PAD

#6 AWG "/
ANODES LEADS

—

|

N

|1'-6"

|\ SEE DWG.
TMD301
407

M=I1T=I

—
[~

\LSTEEL PILE

. ENO10109 USED FOR #4 TO 7#7 CONNECTION

GENERAL

1. REFERENCE "GROUNDING APPLICATION GUIDELINE",
TRANSMISSION LINE STANDARD T0O0109 FOR GROUNDING
REQUIREMENTS.

. REFERENCE DWGS. TMD222, TMD223 TMD224, AND TMD225
FOR OVERHEAD GROUND WIRE ASSEMBLIES; AND DWG.
TMD388 FOR GUY TO POLE BONDING.

. REFERENCE DWGS. TMD389, TMD389, AND TMD402
FOR OPGW GROUNDING ASSEMBLIES.

GROUNDING — NON—OPGW SHIELD WIRE TO POLE

4. ATTACH CONNECTING GROUND WIRE TO TERMINAL LUG
(ITEM 4) AS DETAILED ON DET. "A", SHT. TMD301 AND
TO SHIELD WIRE OR JUMPER WITH AMPACT CONNECTOR
(ITEM 5).

GROUNDING — POLE TO PILE

5. ATTACH GROUND WIRE TO POLE BY THREADING THROUGH
TERMINAL LUG AS SHOWN ON DET. "A", DWG. TMD301.
ATTACH GROUND WIRE TO PILE WITH GROUNDING
CONNECTOR AS SHOWN ON DETAIL "B", DWG. TMD301.

ANODES

6. ANODES SHALL BE CONNECTED TO THE PILE AS DETAILED
ON DET. "A", DWG. TMD299 AND INSTALLED ON DWG.
TMD302 AND TMDZ99. ALL MATERIAL FOR ANODE
INSTALLATION IS SHOWN ON DWG. TMD299.

GND—S—PILE

ENTERGY SERVICES, INC.

Tronsmission LineDesign Standard

8-6-17

REV.

MOTES 2/3, CLARIFY MULTI-POLE BOM, ALT. ITEM 1

9-30-16

UPDATED AND REFORMATED BOM'S AND NOTES ECW

4
3
2 | 1=5-15

Grounding, Steel Pole, Steel Pile
STRUCTURAL ASSEMBLY DETAIL

DELETE ITEM 3, REV. QUAN. [TEM 4 ECW STD NO.

1 [7-24-06

| scALE:

REVISED ITEM #1 RMEB

Q |02-12-03

ISSUED ITRON

NOL|  DATE:

REVISION BY: | CHK: | APPR

.Eztergy

No.

TMD296A4

PLOT [sH.

OF

ewilliz

9/6/2017

GND-5-FILE
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Attachment 1: Applicable Standard Framing and Assembly Drawings

TYP. GUANTITY FOR STR. w/ BILL OF MATERIALS — GROUNDING
ITEM | 1 POLE | 2 POLES| 3 POLES [STOCK NO. DESCRIPTION
1 Tes 240 3+= | ENO13434 | ROD, GROUND, 5/8"x8', COPPER CLAD
2 | 21b. #es | 4 Ib. +se | 6 Ib. ++= | ENODD362 | WIRE, COPPERWELD, #i4 (.1158lbs/ft)
3 Tes 244 3e« | ENODB745 | CONNECTOR, CAOWELD, #4 TO TOP OF 5/8" GROUND ROD ("L")
4 2 4 5 ENO14861 | TERMINAL, GROUNDING LUG, #8-2/0 TO 1/2-13, BRONZE ALLOY
5 1. 2+ 2+ LS5012XX | CONNECTOR, AMPACT, VARIABLE CONDUCTOR SIZE TO #4 COPPERWELD.

+= FOR DOUBLE SHIELD WIRE, DOUBLE QTY, OF ITEM 5. [TEM S5 IS NOT USED FOR GROUNDING OPGW TO POLE.
FOR OPGW SEE DRAWING TMD343.

#+  FOR HIGH—-RESISTANCE SOILS, ADDITIONAL GROUND RODS WILL BE REQUIRED AND "T” CONNECTORS (END09796)
CAN BE USED TO FACILITATE ADDITIONAL RODS.

==+ SOFT DRAWN COPPER (32159134) MAY BE SUBSTITUTED FOR CONMECTIONS AT TOP OF POLE ONLY.

SHIELD WIRE OR JUMPER\
L

TTorT
[T

2—HOLE

GENERAL
NEMA PAD 1

. REFERENCE "GROUNDING APPLICATION GUIDELINE",
TRANSMISSION LINE STANDARD TOO109 FOR GROUNDING
REQUIREMENTS.

2. REFERENCE DWGS. TMD222, TMD223 TMD224, AND TMD225

| L FOR OVERHEAD GROUND WIRE ASSEMBLIES; AND DWG.
TMD3B9 FOR GUY TO POLE BONDING.

i | l 3. REFERENCE OWGS. TMD389, TMD399, AND TMD402

STEEL—\\' ’ | 1 h FOR OPGW GROUNDING ASSEMBLIES.

GROUNDING — NON—OPGW SHIELD WIRE TO POLE
U,Icg 4, ATTACH CONNECTING GROUND WIRE TO TERMINAL LUG
rTTIT AS DETAILED ON DET. "A", SHT. TMD301 AND TO

2—HOLE SHIELD WIRE OR JUMPER WITH AMPACT CONNECTOR
NEMA PAD | (ITEM 5).

I | | : (4 GROUNDING — POLE TO GROUND ROD

) B 5. ATTACH CONNECTING GROUND WIRE TO TERMINAL LUG
¥ se£ owe. (ITEM 4) ON POLE AS DETAILED ON DET. A DWG.
TMD301 AND TO GROUND ROD AS SHOWN ON THIS DWG.

T 1

| |"..\ 2-0"+
EIIIEIII| : = _T?‘/@)
|
| | @{
6’ _

I""'-a.

L
_\—CONCRETE DRILLED PIER

—

GND-S—-PIER
ENTERGY SERVICES, INC.

Transmission LineDesign Standard
5 | 8-6-17 |REV. NOTES 2/3, CLARIFY MULTI—POLE BOM, ALT. ITEM 3 ecw |cos | sra | GROUNDING, STEEL POLE, CONCRETE DRILLED PIER
4 |9-30-18 UPDATED AND REFORMATED BOM'S AND NOTES eow | pL | ura STRUCTURAL ASSEMBLY DETAIL
3 |12-21-08 ADDED GROUND ROD DIMENSION HDR | RLR | ECwW | STD NO. ‘ SCALE: NONE
2 o7-24-06 REVISED ITEM #5 RUB Q No. TMD297A5
1 |o1-25-05 REMOVED ANODES RUB
N0.| DATE: REVISION BY: | CHK:| APPR Entergy |poT 1-32 |SH.I OF 1

awiiliz 9/6,/2017

GND-5-PIER
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BILL OF MATERIALS

ITEM | QTY. STOCK NO. DESCRIPTION
1 1% ENO13170 HANDLE; CLAMP, METAL; CADWELD, FITS C/E/R 3" MOLDS (1 PER 50 CONN.)
2 3 SEE DWG TMD302 ANODE, W/#6 AWG., SIZE AND MATERIAL VARY WITH INSTALLATION
3 1* 32122722 MOLD, EXOTHERMIC, 3/0 STR. CU CABLE TO 1/4"X—1 1/2"LUG, (1 PER 50 CONN.)
4 1.5 ENO19108 CARTRIDGE, THERMOWELD POWDER; #90 CHARGE, CADWELD METAL
5 1 ENO19109 SLEEVE: CADWELD; ADAPTER SLEEVES ARE USED TO ADAPT 1/0, 1 STR
6 1 32074891 NEMA 1-HOLE COPPER BUS BAR FOR PIPE PILE FOUNDATIONS
7 1 EN019252 COMPOUND: ELECTRICAL JOINT, INHIBITOR, GREASE LIKE, 8 0Z TUBE
8 1 0000018450 ASSEMBLY, BOLT: MACH, SS, 1/2" DIA. x 1" LG. W/NUT & WASHERS. SEE NOTE 5.

* — ORDER ONE EA. PER 50 CONNECTIONS

(3) ANODES INSTALLED 10" DIA. HOLE
10’ DEEP 120 DEGREES APART.

3'—4" SLACK LOOP IN EACH
ANODE LEAD CABLE

#6 AWG 7 STRAND ANODE
LEAD TRENCHED IN 18" DEEP 11/2"%X3 1/2" 2—HOLE NEMA
GROUND PAD EXIST ON PILE.

SEE DETAIL "A" FOR
N Rl N
ANODE TERMINATIO PLAN VIEW

CONC. OR STEEL F’OLE\\J .

l I
1L

NOONONNNNANNNANN

SEE DETAIL "A"
(DWG. TMD302)

I l
NN
RN | |

R —
7 ﬁ g ‘\& (2) (3 TYR.)
T0 ANODES // \/\/\l e e

A ELEvATION VIEW

NOTES
1) FOR INSTALLATION OF ANODES REFER STANDARD TO0109
AND DWG. TMD302.
2) COAT ALL MECHANICAL CONNECTIONS (THREADS AND BUS BAR

TO NUTS) WITH ELECTRICAL JOINT INHIBITOR COMPOUND.
3) ANODE MATERIAL PROVIDED TO PROTECT STEEL PILE. ANODE-S—PILE
SEE DWG. TMD296 FOR BONDING OF STEEL POLE TO STEEL PILE. ENTERGY SERVICES. ING
4) USE GALVANIZING TOUCH-UP ENOI9331 IF REQUIRED. * *
5) ITEM 8 HAS 1 NUT & 1 WASHER THAT WILL NOT BE USED. Transmission LineDesign Standard
ANODE INSTALLATION DETAILS FOR STEEL PILES
3 |e-21-14 REV. STK NO. ITEM 6, CHANGE MOLD ITEM 3 ECW s STRUCTURAL ASSEMBLY DETAIL
2 |03-17-14 REWISED ITEMS 2 & 6, NOTES 1 & 3 ECW | JRA | ws | STD NO. TO0108 | SCALE: NONE
| 1 |os-10-08 GENERAL DRAWING REMISION RL Q No. TMDZ99A3
0 |2-11-03 CREATED ITRON
NO| DATE: REVISION BY: | CHi: [aPPR| Entergy (ploT 1-32 ISHJ OF 1

EWILLIZ 8-21-14 ANODE—-S—-PILE
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Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIALS

ITEM | QTY. STOCK NO. DESCRIFTION
1 1* ENO13170 HANDLE; CLAMP, METAL; CADWELD, FITS C/E/R 3" MOLDS (1 PER 50 CONN.)
2 3 SEE DWG. TMD302 ANODE, W/#6 AWG., SIZE AND MATERIAL VARY WITH INSTALLATION
3 1+ 32122722 MOLD, EXOTHERMIC, 3/0 STR. CU CABLE TO 1/4"X—1 1/2" (1 PER 50 CONN.)
4 1.5 ENCO19108 CARTRIDGE, THERMOWELD POWDER; #30 CHARGE, CADWELD METAL
5 1 END19109 SLEEVE: CADWELD; ADAPTER SLEEVES ARE USED TO ADAPT 1/0, 1 STR
6 1 32074891 NEMA 1—HOLE COPPER BUS BAR FOR PIPE PILE FOUNDATIONS
7 1 EN019252 COMPOUND: ELECTRICAL JOINT, INHIBITOR, GREASE LIKE, 8 OZ TUBE
8 1 0000018450 ASSEMEBLY, BOLT: MACH, S5, 1/2" DIA. x 1" LG. W/NUT AND WASHERS. (SEE NOTE 5)

% — ORDER ONE EA. PER 50 CONNECTIONS

#6 AWG 7 STRAND
ANODE LEAD TRENCHED

IN 18" DEEP 11/2"X3 1/2" 2—HOLE NEMA

GROUND PAD EXIST ON POLE.

ENO14861 (TERMINAL,
GROUNDING LUG)

SEE DETAIL "A" FOR
ANODE AND GROUNDING
TERMINATION

(3) ANODES
INSTALLED 10" DIA, HOLE
10' DEEP, 120 DEGREES APART

3'—4' SLACK LOOP
IN EACH ANODE LEAD

CABLE
PLAN VIEW

ANOOONNANNNNN

STEEL POLE

/—SEE DETAIL "A"
NOT INSTALLED

7 TO GROUND ROD

o ‘J'\J,\I l \ TO ANODES % (2) (3 TvP.)

ELEVATION VI EW .

DETAIL "A”
1) FOR INSTALLATION OF ANODES REFER TO STANDARD TOO0109
AND DWG. TMD302.
2) COAT ALL MECHANICAL CONNECTIONS (THREADS AND BUS BAR
TO NUTS) WITH ELECTRICAL JOINT INHIBITOR COMPOUND.
3) ANODES NOT REQUIRED FOR POLES SUPPORTED ON CONC.
DRILLED PIERS, OR POLES BACKFILLED WITH CONCRETE.
SEE DWG. TMD296 FOR BONDING OF STEEL POLE TO STEEL PILE. ANODE—-S— EMBED/P|ER
4) USE GALVANIZING TOUCH—UP ENOI9331 IF REQUIRED.
5) ITEM 8 HAS 1 NUT & 1 WASHER THAT WILL NOT BE USED. ENTERGY SERVICES, INC.
Transmission LineDesign Standard
v |a-ziid 2V, S WO, Tl 5. CHANGE sbLD TiER 5 — wis | ANODE INSTALLATION DETAILS FOR STEEL POLES
3 |o3-17-14 REVISED ITEMS 2 & 6, NOTES 1 & 3 Eew | Jra | WS STRUCTURAL ASSEMBLY DETAIL
2 |8-10-06 | REVISED (TEM 8, DEL ITEM 9, ADDED NOTE 4 & 5 | DB STD NO.  T00109 [ scaLE: NONE
o Lo e o & No. THDS00A4
NO| DATE REVISION BY: | CHK: |aPPR| Entergy |pLor 1-32 [sH.1 OF 1
EWILLIZ B-21-14 ~ ANODE—S—EMBED /PIER
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TYPICAL APPLICATION OF ANODE MATERIALS

STOCK NO. DESCRIPTION TYPICAL APPLICATION

ENO15961 * | ANODE HIGH POTENTIAL MAGNESIUM, 32 LBS, W/ BACKFILL |RESISTIVITY > 2000 OHM—CM

END15964 ANODE HIGH POTENTIAL MAGNESIUM, 60 LBS, W /BACKFILL [RESISTIVITY > 2000 OHM—CM

32108212 * | ANODE MAGNESIUM ALLOY, 32 LBS, W /BACKFILL RESISTIVITY 1000 TO 2000 OHM-CM

32108213 * | ANODE MAGNESIUM ALLOY, 50 LBS, W /BACKFILL RESISTIVITY 1000 TO 2000 OHM-CM
ENO15968 * | ANODE ZINC, 30 LBS, W /BACKFILL RESISTMTY < 1000 OHM—CM

ENDO15970 ANODE ZINC, 60 LBS, W /BACKFILL RESISTIMTY < 1000 OHM-CM

ENO15972 ANODE ZINC, 120 LBS, W /BACKFILL RESISTIMITY < 1000 OHM—CM

END15967 * | ANODE ZINC, 30 LBS, W/0 BACKFILL RESISTIVITY < 1000 OHM-CM, VERY SOFT SOIL
ENO15969 ANODE ZINC, 60 LBS, W/0 BACKFILL RESISTIVITY < 1000 OHM-CM, VERY SOFT SOILj
ENO15971 ANODE ZINC, 120 LBS, W/0 BACKFILL RESISTIVITY < 1000 OHM-CM. VERY SOFT SOl
*SEE NOTE 2.

17 ANODE INSTALLED 10"

DIA. HOLE 10" DEEP

120" APART (3 TYP.)

ELEVATION VIEW

1)  ANODE WEIGHT IS WEIGHT OF METAL AND DOES NOT INCLUDE
BACKFILL, LEADS, ETC., SEE INDUS FOR HANDLING WEIGHTS.
LEAD NO. 6 AWG 75, BSD COPPER THW INSULATION.

2) INSTALL IN 10"=DIA. X 10-FT HOLE. REMOVE PLASTIC BAG,
LOWER IN BY LEAD; FILL SOIL AROUND AT ONCE.

HOLE DEPTH MAY BE REDUCED TO 8 FOR 30§, 32§ AND
504 ANODES.

- #6 AWG. 7 STRAND COPPER ANODE LEAD
TRENCHED IN 18" DEEP.
) 34" SLACK IN EACH ANODE LEAD CABLE.
PLAN VIEW
RYYRY | ) EXISTING ANODE TERMINATION POINT
AV (SEE DETAILS SHTS TMD239A0 AND TMD300A0)
¥ _/_t
——L
T T E el THTTT
¥ L
o | A — |
g ool
¥ 1 s
=

\ TOP 8' SECTION OF PILE, FACTORY COATED

\40' GALVANIZED STEEL 12 SIDED POLE TYPICAL

ANODE—INSTALLATION

3) LEAD CONNECTION AS SHOWN IN DRAWING DETAILS.

ENTERGY SERVICES, INC.

Transmission LineDesign Standard
CATHODIC PROTECTION FOR STEEL STRUCTURES

TYP. ANODE INSTALLATION

STD NO. 700103 | SCALE: NONE
1 |03—17-14| ADD ALT. MATLS; COATING DiM., REV. NOTES 1 2, & 4 | ECW | JRA | WLS NO TMDJOZA‘}
0 |02-15-03 DRAWING ISSUED ITRON Q =
NOL| DATE: REVISION BY: | CHK: | APPR Entergy |pLor =32 |sH.1 OF 1
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Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIALS

1.

N\

#4 WIRE \

ITEM |QTY. [STOCK NO. DESCRIPTION
1 | 1* | ENO13170 [ HANDLE; CLAMP, METAL; CADWELD, FITS C/E/R 3" MOLDS (1 PER 50 CONNECTIONS)
2 | 1 | 32046156 | MOLD, 19 # 9 COPPERWELD STRANDED CABLE TO VERTICAL STEEL (1 PER 10 CONN.)
3 | 1 | END13619 [ CARTRIDGE, EXOTHERMIC, #150 CHARGE, F20 ALLOY FOR Cu—TO—Cu AND Cu—TO-STEEL
4 | 1 [ENDI3173 | CARTRIDGE, EXOTHERMIC, #200 CHARGE, WELD METAL
5 | 1 |END19252 | COMPOUND: ELECTRICAL JOINT, INHIBITOR, GREASE LIKE, 8 OZ TUBE
6 | 1 | ENO13331 | COATING; PROTECTIVE, 1/2 PINT; TOUCHUP FOR ALL TAR EXTENDED
7 |50 ft.| 32127987 | WIRE, CAMO COPPERWELD, ANTI-THEFT, 19 #9 AWG, 40% CONDUCTIVITY
8 | 1 | 32046150 | MOLD, 19 # 9 COPPERWELD STRANDED CABLE TO 4/0 (1 PER 10 CONNECTIONS)
* ORDER ONE EACH PER 50 CONNECTIONS,

/—STEEL POLE

CADWELD DIRECTLY TO
POLE (ABOVE GROUND)

SUBSTATION FENCE \

TO ANODES

/\/

NOTES:

EXISTING SUBSTATION
GROUNDING GRID

FOR INSTALLATION OF ANODES REFER TO DOCUMENT TITLED
"INSTALLATION OF CATHODIC PROTECTION ANODES". SEE DWG'S.
TMD300 AND TMD302 FOR ANODE INSTALLATION DETAILS AND
MATERIAL.

2. COAT ALL MECHANICAL CONNECTIONS (THREADS AND BUS BAR

TO NUTS) WITH ITEM #5.
3. SEE DWG. TMD295, TMD296 OR TMD297 FOR POLE GROUNDING

DETAILS AND MATERIAL.
4. GROUNDING IN ACCORDANCE WITH THIS DRAWING IS FOR POLE(S)

THAT SUPPORT SHIELD WIRE SPAN(S) THAT CROSS OR

TERMINATE IN A SUBSTATION.
5. ITEMS 1, 2 & 8 ARE CADWELD ITEMS — NOT INSTALLED.

GND—S—POLE-SUBSTA
ENTERGY SERVICES, INC.

5 cow | rwn | ws | Transmission LineDesign Standard
4 cam | JrA | ECw GROUNDING, STEEL POLE TO SUBSTATION GRID
3 coul | ecw | ecw STRUCTURAL ASSEMBLY DETAIL
2 f12-17- REV STK _CODE FOR ITEM B HOR | ECW | ECw | STD NO. \ SCALE: NONE
 Toettoce cEnERAL fEvson e & No. TMD303A5

11— i
[No| paATE: REVISION BY: | CHK:[APPR Entergy |plot 11 ISH.1 OF 1

EWILLIZ T2-15-2014 GNDSPSUB
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ATemp\VAM-Work\ewilliZ\M-JDCAPETSP047,0-TDocs, 5-Templale\ESNS TANDARDS\TransmissiomMAMISC\TMD307AZ2.dwg, 10/5f2016 12:59:33 PM, ewilliz

o

NOTES FOR STEEL PILE DETAIL—SOCKET
e S RASTSE TS NGVSRAT P T Taeen oA (s pap ol

| Qree AL Ao ST e P P s
SEE DET. 1 (TYR.) AND DIAMETER. SEE STD # TCO301

2. POLE SUPPLIER SHALL DESIGN
DRIVING EARS.

. PILE TIP TO BE OPEN
4. PILE SUPPLIER TO PROVIDE THE
FOLLOWING ACCESSORIES:
s (8) 1"x12"ALIGNMENT BOLTS & NUTS
. _$_ (1) 1/4" (MIN.) DROP—IN PLATE
(2) 1/2" TH. VIBRATING DRIVING EARS

—r (2) LARGE 2-HOLE NEMA PADS

SEE STD# TCO301
(2) 3/4" x 9" (MIN.) VANGS
Q5 5. SUPPLIER TO COAT AS SPECIFIED IN

™ STD# TCO301

|
i

| 1/3 DiA. +
(&)

PILE DIA.
DROP PLATE DIA.
POLE DIA.

L=

] V/ ] 6. NEMA PADS TO BE INSTALLED AS
3/4" x 9'(MIN, NEMA PAD (2 EA) PER STD# TCO301 WELD ALL AROUND
VANGS (TYP.) 7. SEE GROUNDING AND CATHODIC
PROTECTION DETAILS ON STD
PLAN VIEW DWG TMD297, LATEST REV.
8. PILES SHALL BE DELIVERED WITH
ALIGNMENT BOLTS INSTALLED
ON PILES.
SOCKETED 9. DRAWING SHOWN FOR STEEL POLE.
— — POLE DETAIL FOR PILE SHALL BE THE
rea SAME FOR CONCRETE POLES.

DRIVING
EARS T 10. VENDOR SHALL PROWDE
HANDLING SLOTS éz
NEMA PADS TOP & BOTTOM OF PILE,
L/_ 11. INSTALL PILE PER STANDARD TO0107
0 jr WORK THIS DRAWING WITH STOD.

TOO104.

12. FILL ANNULUS BETWEEN POLE AND
PILE WITH CONCRETE PER STD. TO0123

1—§"

)
9
&

#-0" TYP.
POLE EMBEDMENT
(4 MIN.)

>

PILE REVEAL

VARIES SEE
STAKING SHEET

2 g

: 2" X 2 4"
ANDLING SLOT
1"9 HEX. NUT

- GROUND LINE WELDED OVER

1/4" (MIN.)DROP—IN PLATE 11/8" DIA.
W/6" DIA. HOLE AND HOLE (8 EA.)
1/2" MIN. CLEARANCE (©)

i 3/4" x 9"(MIN.)
2" x 24 VANG (2 EA.)
HANDLING SLOT DETAIL 1
45" BEVEL AT
BOTTOM OF PILE PILE-S

PILE LENGTH
12" EXTERNAL TYP.
COATING AS PER SPEC.

N

VATION VIEW ENTERGY SERVICES, INC.

POLE/PILE BASE DETAIL Transmission LineDesign Standard

Steel Pile, Socket Connection Detalls, Concrete or Steel Pole
STRUCTURAL ASSEMBLY DETAIL

9-30-16 | REV. MOTE 11 & 12, TO UPDATE REFS. TO STANDARDS | Ecw | JRA | PL | STD NO. ‘ SCALE:
09-15-11 COMPLETE REVISION TO MATCH VENDOR DETALS CEBM | ECW | ECW N 0o TMDBO?AZ

=z —
po‘ =l

DRAWING ISSUED Q
DATE: REVISION BY: | CHK:|APPR M PLOT |SH. oF

awiiliz 9/12,/2016 PILE-S
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Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIALS

SPLICE BOX, POLE

ITEM QTy. STOCK NO. DESCRIPTION
1 1 0032018592 SPLICE BOX: FIBER OPTIC, HOLES FOR 1/2" LAG SCREW OR BOLT
2 1 0032026880 ADAPTER, ASSEMBLY, BANDING, FIBER OPTIC, FOR 3/4 BAND, CONSISTING OF TWO
ADAPTERS AND TWO 1/2" HEX BOLT ASSEMBLIES
3 12 LS8014XX CLAMP, DOWNLEAD: FIBER QPTIC, WITH BANDING ADAPTER
4 1 ROLL 0000017124 BAND, STRAFFPING, 3/4” WD X 100FT LG ROLL, STAINLESS STEEL, 201
5 12 0000017123 CLAMP, BAND: ADJUSTABLE, 3/8" X 6" BOLT, FOR 3/4" BAND

ITEM #3 AVAILABLE

57MM 0032038843 0.400-0.500" DIA
64MM 0032038845 0.501-0.600" DIA
52MM 0032038846 0.601-0.700" DIA

’/| BELOW POLETOP GROUNDS.

92MM 0032038846 0.601-0.700" DIA ==

| |

N | | /
~ s
N | Ve
\I\ ( NO GROUNDING REQUIRED

|

|

|

NOTES
1. ITEM #3 IS OPGW DEPENDENT.
THIS ITEM IS SELECTED FOR EACH PROJECT.

2. PROVIDE ENOUGH OPGW TO REACH GROUNDLINE
PLUS 35 FEET.

——TYPICALLY 50’ ABOVE GROUNDLINE
UNLESS COIL BRACKET IS USED.

SEE NOTE 3.
3. IN AREAS ACCESSIBLE TO THE PUBLIC MAINTAIN
15’ MINIMUM OPGW AND SPLICE BOX CLEARANCE TO |
GROUND OR TOP OF ACCESIBLE SURFACES' K
WORK WITH DRAWING SMCODS, CURRENT REV. 10" TYPICAL
4. IN SUBSTATIONS OR OTHER AREAS INACCESSIBLE |
10 JHE UBLIC, SPLITE DOX MAY BE LOCATED. ALL OPGW AND EXPOSED ADSS SHALL
IS SECURED. MEANS OF SECURING ADSS REMAIN MORE THAN 15' ABOVE GROUND

THE ADSS
PROVIDED BY OTHERS. | LINE, OR ACCESSIBLE SURFACES.
5. WHEN SPLICING TO UNDERGROUND ADSS | SEE NOTES 3 & 4.
CONTRACTOR TO PROVIDE LENGTH AS REQUIRED OF |  ————— TOP OF RIGID STEEL CONDUIT
|
|
L

GALY. STL. 2" SCHED. 40 CONDUIT OR APPROVED | (BY OTHERS) MINIMUM 15' ABOVE
EQUAL. CONDUIT TO BE FORMED ARQUND POLE
FOUNDATION WHERE PRESENT, AND EXTEND GROUND LINE, SEE NOTE 5.

1.5' MINIMUM BELOW GRADE GRADE AS SHOWN. 5" TYPICAL
CONDUIT TO BE SECURED WITH 3/4" STRAP MATERIAL. |
@G)//(cv
RIGID STEEL CONDUIT GROUND LINE 4
SEE NOTE 5. ,
18" MIN.
SB-P—XX
ENTERGY SERVICES, INC.
Transmission LineDesign Standard
5 | 8-6-17 | ADD GUARD PIPE, REV NOTES 1 — 3, ADD NOTE 4 & 5| £cw | conr| Jra SPLICE BOX, POLE
4 | 2-18-10 CHANGED UNITS FOR ITEM 4 TWE | HSK | HSK STRUCTURAL ASSEMBLY DETAIL
3 |12-08-09 REPLACE ITEM NOS. IN BOM HDR | ECW | ECW | STD NO. [ SCALE: NONE
2 | B=3-07 REPL. ADAPT. W/ ASSY, REV. DIA. RANGES TWF | HSK | HSK . NO. TM D337A5
1 Jos—15-07 REVISED NAME & DESCRIPTION e | bk | Hsk
NO| DATE: REVISION BY: | CHK:| APPR Entergy pLoT 1= ]SH.1 OF 1
awilliz 9/6,2017 SB—P—XX
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BILL OF MATERIALS

OVERHEAD GROUND WIRE, DEADEND, OPGW, POLE

ITEM | QTY. STOCK NO. DESCRIPTION
1 1 LS9011XX DEADEND: BOLTED STRAIN,OPGW,3/4" PIN DIA.
2 1 0000012586 LINK, CHAIN: 5/8" X 3—1/4", 40K
3 1 0000024787 CLEVIS CLEVIS: Y—Y, 30K, 3/4" PD, 15" LONG

NOTE: ILLUSTRATED AS TANGENT OR SMALL ANGLE STRUCTURE. LARGER ANGLES
WILL HAVE THE PULLOFFS AT DIFFERENT ELEVATIONS BY SEVERAL INCHES.

-~
> - '\— NOTE: FOR NON-SPLICE BOX LOCATIONS,
—_———" MAINTAIN CONTINUOUS LOOP AND
\ 7 DO NOT CUT OPGW.

\ / NOTE: FOR SPLICE BOX LOCATIONS,
PROVIDE ENOUGH WIRE TO REACH
v/ THE GROUNDLINE, PLUS 15 FEET.

ITEM #1 AVAILABLE

57MM 0000018531 0.465" DIA
64MM 0032018594 0.528" DIA
52MM 0032018535 0.646" DIA
92MM 0032018596 0.671" DIA

1) ITEM #1 IS OPGW DEPENDENT.
THIS ITEM IS SELECTED FOR EACH PROJECT.

OHG-DE-OP-P-XX

ENTERGY SERVICES, INC.

Transmission LineDesign Standard
OVERHEAD GRNDWIRE, DE, OPGW. POLE
STRUCTURAL ASSEMBLY DETAIL

TEMP\AM-Worklewilli2\M-LITAPETSP047 D-TDocs, S-Template\ESI'STANDARDS Transmission\MISC\TMD339A2.dwg, 5/28/2010 5:03:37 PM, ewilli2

2 |5-15-07 REVISED NOTES, NAME & DESCRIPTION TWF | HSK | HSK [ sTD NO. [ SCALE: NONE

1 |8-23-06 UPDATED BILL OF MATERIAL R | HsK | Hsk

o x REATED T Q No. TMD339A2

NO.| DATE REVISION BY: | CHIG [APPR Entergy |plot -1 |sH.1 OF 1
thincao 6,/25,/2007 OHG—DE —0P—P—XX
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Attachment 1: Applicable Standard Framing and Assembly Drawings

TEMP\AM-Worklewilli2\M-LITAPETSP047, D-TDocs, S-Template\ESI'STANDARDS Transmission\MISC\TMD341A2.dwg, 5/28/2010 5:16:29 PM, ewilli2

BILL OF MATERIALS

OVERHEAD GROUND WIRE, SUSP. 30-50" w/YOKE, OPGW

ITEM | QTY, STOCK NO. DESCRIPTION
1 1 LS9010XX CLAMP, SUSP:DOUBLE (2 CLAMPS).,ALUM AL,15K,W/48" ARM RODS,30°-60° MAX. ANGLE
2 2 0032020410 CLEVIS EYE: STRAIGHT, 30K, 2-7/8" LG,1-5/8" EYE WD,3/4" EYE RAD, 5/8" PIN DIA
3 1 0032020414 PLATE, YOKE:DELTA, DUCTILE IRON, 18" LONG, 30K
4 1 0000004375 BALL CLEVIS: 45 DEG Y, 30K, 3/4" PD, CLASS 52-3/5
5 1 0000000486 SOCKET CLEVIS: STRAIGHT, 30K, 5/8" PD, CLASS 52-3/5
o>/
AS ON LATTICE TOWER AS ON POLE
ARMOR RODS COME WITH CLAMPS
ITEM # AVAILABLE
57MM 0032018593 0.450—0.475" DIA
64MM 0000017195 0.528—0.555" DIA
52MM 0000017196 0.815-0.648" DIA
92MM 0000017198 0.647-0.679" DIA
OHG—SUY-0P—XX
1) ITEM #1 OPGW DEPENDENT. ENTERGY SERVICES, INC.
THIS ITEM IS SELECTED FOR EACH PROJECT. Transmission LineDesign Standard
OVERHEAD GRNDWIRE, SUSP 30-50 W/YOKE, OPGW
2 [5-15-07 REVISED NAME & DESCRIPTION. STRUCTURAL ASSEMBLY DETAIL
COMBINED DWGS TMD340 & TMD341 TWF | HSK | HSK [STD NO. [ SCALE: NONE
1 |8-01-06] EXPANDED DESCRIPTIONS OF [TENS 1 & 2 COR | Hsk | HsK
Q No. TMD341A2
0 |5-24-04 CREATED .| hsk [ Hsk
NO.| DATE: REVISION BY: | CHK:| APPR Entergy |pLoT  1=1 |SH.1 OF 1
thnceo /2572007 OHG—SUY—0P—XX
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BILL OF MATERIALS

GROUND, SUSP. 0-30°, OPGW, STEEL POLE

ITEM [ QTY. STOCK NO. DESCRIPTION
1 1 0032033755 JUMPER, STATIC LINE: MULTI-STRANDED TINNED COPPER, 133/.0177. 48" LG, W/TERMINALS
2 1 0000018450 ASSEMBLY, BOLT: MACH, S5, HEX HEAD, 1/2" DIA. X 17 LG, WITH NUT,
2 WASHERS AND 1 BELLEVILLE WASHER

BOLT COMES WITH CLAMP

48" JUMPER LENGTH
SEE NOTES 3 & 4 FOR ALTS.

!
|
k>

NOTES:

1. ITEM 1 CAN BE MADE UP WITH 48" OF THE WRE (0032018798)
AND TWO TERMINALS (0032031548) AND COMPRESSING THE
TERMINALS WITH AN INDENT DIE.

2. ITEM 2 HAS 1 NUT AND 1 WASHER THAT WILL NOT BE NEEDED.
3. USE 72" JUMPER (0032052394) FOR APPLICATION ON POLES
WITH 3 FOOT SW DAVIT ARMS.
4. SEE DRAWING TMQ207 FOR OTHER AVAILABLE JUMPER LENGTHS.
GND—SUS—-0P-S
ENTERGY SERVICES, INC.
Transmission LineDesign Standard
3 | 3—-26—14|ADD NOTES 3 AND 4 WITH ALT. JUMPER LENGTHS. ECW |JRA [WLS GROUND, SUSP, 0-30, OPGW, STEEL POLE
2 | 3-15—07|REV. NOTES, NAME & DESCRIPTION. SIDE VIEW ADDED.| TWF |HSK |HSK STRUCTURAL ASSEMBLY DETAIL
1 |8-17-08|  DELETED 1 BOLT ON CLAMP, MADE JUMPER STD NO. [ SCALE: NONE
AND TERMINALS AN ASSEMBLY RUL |HSK [HSK
Q No. TMD343A3
0 |5-24-04 CREATED . |msic |Hsk
NO|  DATE: REVISION BY: | CHK: [aPPR M PLOT  1=1 ISH.i OF 1
ewilliZ 3-17-14 GND-SUS—0P—S
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Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIALS

COIL BRACKET, OPGW, STEEL POLE

ITEM | QTY. STOCK NO. DESCRIPTION
1 1 0032031230 | BRACKET, COIL,: 60 INCH, GALV. STEEL, PER ENTERGY DWG TMMOGOA
2 2 - BOLT, MACHINE, 1/2"-13 X 1", ALL THREAD, GALV. STEEL, NO NUT, NO WASHER (ANY SUPPUER)
3 0 0000000139 | BOLT ASSEMBLY, MACHINE: HEX HEAD, GALV. STEEL, 5/8"-11 X 1-1/2", WITH HEX NUT
4 0 0000005532 | WASHER, ROUND, FLAT, 11/16" ID, 1-1/2" OD, 1/8" THICK, ASTM A153, GALV. STEEL
S 0 0032031232 | PLATE, BENT, GALV. STEEL, PER ENTERGY DWG. TMMO61A

NOTE #1: ASSEMBLY WILL TYPICALLY BE BANDED TO

- POLE USING 3/4" SS BAND MATERIAL AND ADAPTERS
R SUPPLIED WITH THE SPLICE BOX. ALTERNATELY,
f-=ﬁ) THE COIL BRACKET ASSEMBLY MAY BE SECURED WITH

TWO 1/2: BOLTS (ITEM 2) USING ANY TWO OF TH

7N FOUR THREADED RECEIVER PROWVIDED.
&unm NOTE #2: TWO EACH OF ITEMS 3 AND 5, AND FOUR OF
\LocATION / ITEM 4 MAY ALSO BE USED TO SECURE THE COIL

ol d BRACKET ASSEMBLY TO POLES ALREADY IN SERVICE

[ ]

(I

THE STEP CUP DETAIL IS COMMON ON OLDER POLES
MANUFACTURED BY THOMAS & BETTS.

NOTE #3: COIL BRACKET ASSEMBLY CAN BE
INSTALLED WITH EITHER END UP. BEFORE

Iy
| ]
I 1
}
| ! THAT WERE MANUFACTURED WITH STEP CLIPS.
i
)
| \
l [ TICHTENING ROI TS RF SUHIRF THAT WFIGHT OF
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