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1 GENERAL DATA!

This Exhibit A, including its attachments, is the Scope Book. This Scope Book describes
certain requirements with respect to the Work. 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. In performing the Work, Seller shall comply with the
requirements specified in this Scope Book, all Laws, and applicable Permits

This Scope Book provides the minimum functional specification (MFS) for the Project,
including scope and design requirements for the wind turbine. In addition to the
requirements set forth in this Scope Book, the Collector Substation and the HV
transmission lines shall comply with all requirements specified in the GIA and their
respective Scope Books.

This Scope Book is part of the B-O-T Acquisition Agreement between Seller and Buyer
and is subject to the rules of interpretation set forth therein. Terms with initial capital
letters used but not defined in this Scope Book shall have the meanings ascribed to such
terms in the Agreement unless the context otherwise requires. For the avoidance of
doubt, the rules of interpretation set forth in the main body of the Agreement shall apply
to this Scope Book.

Without limiting the other provisions of this Exhibit A and the Agreement, this Scope
Book includes elements that apply to the work contemplated by and the provisions set
forth in the Collector Substation Attachment (Exhibit 9) and the High Voltage Overhead
Transmission Line Attachment (Exhibit 10). These elements include, among others,
project controls; cyber security; environmental requirements; site fire protection; site
security; temporary site installation and laydown areas; tools, spare part, and
consumables; project utilities, redundancy; and control system and communication
requirements.

1.1  Project Description

The Project will include the following main systems and equipment:
e Wind Turbines
e Meteorological Towers

e Civil works including wind turbine foundations, Hardstand areas, on-site roads with
passing bays and turning circles (if required), fencing and site rehabilitation

! The Scope Book remains subject in all respects to Buyer’s continued due diligence and internal review (including
by Buyer’s subject matter experts). This draft may need to be revised to reflect certain matters included or not
addressed in the Agreement or the RFP or that have been reconsidered. ETI reserves the right to issue an updated
version of the Scope Book at a later date.
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Site electrical distribution system including turbine step up transformers, with
distribution cables brought to central point of connection (MV Switchgear).

Battery Energy Storage System (BESS)
High Voltage (HV) Substation

Control System (including charge controllers and battery energy management
system)

Backup Power Supply/Emergency Generator, if required for equipment protection
or personnel safety (i.e., Container/Enclosure HVAC and emergency lighting)

Buildings and other structures (if required)
Access and internal roads

Water, fuel, power, and all other utilities.

Seller shall provide all other ancillary equipment, systems, materials, and components
necessary to deliver to Buyer a fully functional and operational Project. Among other
things, the Project will be designed to comply with at least the following principles:

allow safe, reliable, long-term operations
provide maintenance access for all equipment (including OSHA requirements)

achieve at least a thirty (30)-year life, recognizing that the theoretical design life of
the Wind Turbine is a minimum of 20 years as per IEC61400 or longer as per the
specific wind turbine’s approved Design Certificate.

minimize operator surveillance (the intent being that the Project will be designed to
operate autonomously with minimal interaction by operators such that a limited
O&M staff is required).

provide reliable, utility grade power to the interconnect.
minimize adverse local community impacts while adhering to all project permits.

minimize impact of fire and natural hazards on site

1.2 Site Description

1.2.1 General

The Project Site is located in , as further identified on Appendix 1.
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1.2.2 Climatic Conditions

Both the Preliminary Energy Yield Assessment Report and Detailed Long-Term Energy
Yield Assessment Report should contain a 12x24 probabilistic generation profile outlined
in the wind resource assessment report required in the Term Sheet.

As per section 8, the following documents will be required:
Bid stage:

e Preliminary Energy Yield Assessment Report

e Preliminary Long-Term site characterization Report

FNTP (bankable documentation).

e Historical Climatological Data set
e Detailed Long-Term Energy Yield Assessment Report

e Detailed Long-Term Resource Assessment Report and site suitability report

Additional documentation as per section 8.

Design wind speed for the Project and all components shall be per ASCE 7, Risk
Category IllI.

1.3 Codes and Standards

Without limiting the other requirements applicable thereto, Seller shall design, procure,
construct, commission, and test the Project, including all equipment, materials,
components, and auxiliary facilities and systems, in accordance with the most recently
established codes and standards. In the event of a conflict between the requirements of
the different applicable codes and standards, the most stringent requirement(s) shall
prevail. In the event a code or standard (or other Law) applicable to the Project
(including any code or standard (or Law) expressly referenced in this Scope Book or
other provision of the Agreement) is superseded by another code or standard (or Law),
the more stringent standard or code (or Law) shall apply and be complied with.

Despite language in NFPA 850 suggesting that compliance with NFPA 850 is “advised,
but not required,” for the purposes of this Agreement and the Project, compliance with
the recommendations in NFPA 850 is required except to the extent a deviation from a
recommendation (i) is supported and documented in writing by an engineering
justification prepared by a qualified individual with direct knowledge of the matter and
(i) has been accepted by the Authority Having Jurisdiction. For purposes of the Project
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and NFPA 850, Entergy Risk Engineering is the Authority Having Jurisdiction on behalf
of Entergy’s multiple insurance underwriters.

Seller shall perform the Work and otherwise cause the Project to comply with the
applicable standards set forth in Table 1 below. Note that this table is not exhaustive, and
seller will also be responsible to comply with any other standards listed in all project
permits.

Table 1. Applicable Standards

AA Aluminum Association

AASHTO | American Association of State Highway and Transportation Officials

ACI American Concrete Institute

AISC American Institute of Steel Construction

AISE Association of Iron and Steel Engineers

ANSI American National Standards Institute

ASCE American Society of Civil Engineers

ASHRAE | American Society of Heating Refrigerating and Air Conditioning
Engineers

ASME American Society of Mechanical Engineers

ASNT American Society of Nondestructive Testing

ASTM American Society for Testing Materials

AWEA American Wind Energy Association

AWWA American Water Works Association

AWS American Welding Society

CFR Code of Federal Regulations

CRSI Concrete Reinforcing Steel Institute

CMAA Crane Manufacturer Association of America
EPA United States Environmental Protection Agency
FAA Federal Aviation Agency, Department of Transportation
FERC Federal Energy Regulatory Commission

FHWA Federal Highway Administration

IBC International Building Code

ICE Institution of Civil Engineers

ICEA Insulated Cable Engineering Association

IEC International Electrotechnical Commission
IEEE Institute of Electrical and Electronics Engineers
ISO International Standardization Organization
NEC National Electrical Code

NECA National Electrical Contractors Association
NEMA National Electrical Manufacturers Association

NERC North America Electric Reliability Corporation

NESC National Electrical Safety Code

NETA National Electrical Testing Association

NFPA National Fire Protection Association
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Table 1. Applicable Standards
NSC National Safety Council
OSHA Occupational Health & Safety Administration
PTI Post-Tensioning Institute
SAMA Scientific Apparatus Makers Association
SPC Society for Protective Coatings
TIA/EIA | Telecommunications Industry Association/Electronic Industries
Association
UL Underwriters Laboratories

1.4 Project Sequence and Milestones

The Project Execution Plan shall include a Project Schedule for the engineering,
procurement, construction, commissioning, and testing of the Project in accordance with
the milestones for the Project, including the milestones set forth in Table 2 below.

Table 2. Project Milestones

Milestone Date

Full Notice to Proceed

Begin Construction

Mechanical Completion

Closing

Performance Testing Completed

Substantial Completion

Final Completion

1.5  Project Controls

1.5.1 Project Execution Plan
Seller shall submit a Project Execution Plan (PEP), which will include:
e Health, Safety, and Environmental Plan
e Quality Assurance/Quality Control Plan
e Site Security Plan
e Project Organization Plan
e Engineering Plan

e Contracting Plan
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Procurement Plan

Construction Plan

Document Control Plan

Project Risk Register

Schedule Management Plan

Preliminary Baseline Level | and Level Il Project Schedules and WBS
Performance Measure Baseline

Site-Specific Fire Protection Design Basis Document.

1.5.2 Project Schedule and Schedule Management

Seller shall develop a Project Schedule in accordance with the requirements of this Scope
Book. The Project Schedule shall be a linked network of time-phased, project-planned
discrete activities keyed to the Project’s scope of Work and the requirements of the
Agreement and any applicable Ancillary Agreement. The Project Schedule shall contain
critical target dates, project milestones, contractual events, deadlines, Project decision
points, deliverables, and related activities to plan, coordinate, check the status of, and
monitor the progress of the Project. The Project Schedule shall be developed in a version
compatible with Primavera Version 6.2 or Microsoft Project in native format.

Seller shall provide three (3) levels of the Project Schedule as follows:

The Level | Schedule shall be an integrated Project summary schedule
showing major activities and milestones in a Gantt chart format with network
features to show major constraints and shall be provided within the first

(1% monthly report. Level | Schedule activities will be work breakdown
structure (WBS) summary tasks that are driven by the Level Il WBS summary
tasks. The Level | Schedule shall be an executive management tool used to
monitor overall Project status and shall align with the Project’s WBS.

Like the Level | Schedule, the Level 1l Schedule shall be deliverable-based
and aligns with the Project’s WBS. When summarized, the Level Il Schedule
shall also be used to validate the Level | Schedule. A key objective of the
Level 11 Schedule is to bring all Project functions together to identify critical
activity sequences and risks and resolve conflicts and restraints. Level Il
Schedule activities will be WBS summary tasks that are driven by the

Level 111 activities falling under the associated WBS. The Level Il Project
Schedule shall be developed with activities tied logically throughout using the
critical path method (CPM) precedence diagram form. Seller shall clearly
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identify and define the critical path of the Work and the Project in the Level Il
Project Schedule. The preliminary baseline Level 11 Schedule will be
provided by Seller within forty-five (45) days after the Effective Date. Seller
shall provide to Buyer the final Project baseline Level Il Schedule with the
first (1) monthly report.

The Level 111 Schedule shall consist of a CPM network that clearly defines the
sequences and restraints between activities at a detailed level. The Level 111
Project Schedule will be a fully integrated schedule with activities initially
developed based on the Level | and Level 11 Project Schedules. Like the
Level I and Level Il Project Schedules, each activity in the Level 111 Schedule
shall be of sufficient detail to assure adequate planning and execution of the
Work throughout its duration. In addition, each Level 111 Schedule shall
include a basis of schedule. Within sixty (60) days after the FNTP Date,
Seller shall provide to Buyer the baseline Level 111 Schedule including the
associated basis of schedule. The initial Level 111 Schedule will be frequently
updated during Project execution utilizing the rolling wave planning
methodology.

Seller shall provide a Schedule Management Plan, as part of the PEP, which sets forth the
required schedule development approach, schedule content, update process, baseline
management practices, and change management procedures. Seller shall prepare,
maintain, and update the Project Schedule according to the Schedule Management Plan.

Each of the following requirements shall apply to each level of the Project Schedule
(including any updates thereto):

The logical network thereof shall be constructed primarily using the finish-to-
start relationship type

Seller shall prepare each level of the Project Schedule submitted to Buyer
such that it describes a complete, realistic Work plan demonstrating
completion of the Work in advance of the Guaranteed Substantial Completion
Date

Seller shall use CPM scheduling techniques in scheduling software
The schedule option for retained logic must be used

All calendars and activity codes assigned within the schedule must be
assigned at the “Project” level and not at the “global” level

Excluding procurement activities, Seller shall schedule Work activities in days
with any Work activity requiring more than fourteen (14) days to complete
being broken down further into shorter duration activities, unless Owner
otherwise approves a single Work activity including a duration of more than
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fourteen (14) days. Each activity included in the Project Schedule shall be of
sufficient detail to assure adequate planning and execution of the Work.

The Project Schedule shall not include any open-ended schedule logic, unless otherwise
agreed by Buyer, except that the Final Completion milestone shall not have a successor.

1.5.3 Project Controls Reporting

Without limiting Seller’s obligation to provide other documents required to be delivered
under this Scope Book or the Agreement, Seller shall submit monthly reports in
accordance with Section 6.2 of the main body of the Agreement (in PDF and in native
file), which shall include:

e Updated Project Schedule including lookahead for coming month
e Updated schedule narrative including descriptions of the following:

o Progress narrative, including engineering, procurement, and
construction activities

o Monthly planned activity adherence (planned vs. actual)
o Milestone comparisons from previous updates

o Description of critical/near critical path

o Narrative of any duration change

o Narrative of any schedule variance

o Visual report of completed activities using layout drawings and
photographs

e Updated commodity reporting matrix breaking down key scopes of work

e Updated cumulative and monthly planned vs. actual physical progress s-curve
(physical percent complete).

e HSE information (near misses, incidents, accidents, training, etc.)

Beginning with mobilization to site and continuing until Substantial Completion, the Seller shall
submit, in addition to the monthly report, a weekly report of the status of work completed for the
prior week. The weekly report for the prior week shall be submitted to Buyer by no later than
5:00 p.m. of each Tuesday. The weekly report shall include:

e Safe work hours for the previous week,

PROPRIETARY AND CONFINDENTIAL INFORMATION
Page 1



e Target installation vs actual installation for the previous week,
e Upcoming three week forecast of activities,

e Equipment and Material receiving summary,

e Construction Status Narrative,

e Prior Week Weather Summary, and

e Construction Manpower Forecasting (including weekly Baseline Planned and
Actual FTEs onsite).

Beginning with mobilization the Owner shall be provided all weekly and monthly reporting
provided to Seller by Seller’s Contractors or Subcontractors. Nothing herein shall limit Seller’s
obligation to provide to Buyer other reports and information in accordance with the other terms
of this Agreement.

1.6 Units and Language
1.6.1 Units for Calculations

Unless otherwise indicated, English units will be used in all calculations, as specified in
Error! Reference source not found. below.

Table 2. Units for Calculation
Measurement Units
Area Acre
Dimensions Ft
Electrical Energy kKWh or MWh
Electrical Power kW or MW
Mass Lb or ton
Temperature oF
Velocity Mph
Voltage V or kV
Volume fts
Mass Density Lb/ft"3
Pressure Bar
Torque Lbf

Page 1
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1.6.2 Language
Seller shall provide all information in the English language.

2 SCOPE OF WORK

2.1 General

Without in any way limiting the definition thereof or the other terms of the Agreement,
the Work shall include:

e The survey and assessment of the Site

e The development, design, engineering, permitting, procurement,
manufacturing, factory acceptance testing (FAT), equipment and materials
delivery, unloading, handling and storage at the Project Site, erection,
construction, equipment and system integration, onsite quality control
assurance and control, commissioning, and testing of the Project including the
Wind Turbines, Meteorological Towers, the BESS, the Collector substation
and the HV transmission line(s)

e Onsite quality control assurance and control programs, which shall include
torquing of electrical connections and mechanical mounting fasteners

e The works and services related to preparation, civil, mechanical, electrical,
I&C, and communication

e The security of the Project Site

e The utilities and interconnections needed for construction, commissioning and
testing such as potable/non-potable water, temporary power,
telecommunications and internet, and fuel.

2.2 Design and Engineering

Seller shall be responsible for all design and engineering of the Project and Project Site in
accordance with this Scope Book. Seller shall cause all design and engineering Work to be
performed in accordance with all Laws (including codes and standards) and applicable
Permits. The design shall meet the interface requirements of the ETI Transmission
System, including communications and battery limits.

The energy and other products delivered to the grid shall comply with the requirements of
the GIA.
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2.3

231

All equipment incorporated into the Project or otherwise sold to Buyer under the
Agreement shall be of proven design for the intended use of such equipment. As a general
principle, the latest/most modern, commercially proven, and up-to-date technologies shall
be utilized, with the objective of maximizing value to Buyer.

The Project shall include a well-established classification and identification (“tagging”)
system in all phases. Seller shall use a consistent tagging system across the Project and
obtain Buyer approval prior to implementation of the tagging system.

Error! Reference source not found. sets forth the list of Approved Vendors for the
equipment specified therein. Pursuant to Section 5.8 of the Agreement, Seller may only
procure the equipment specified in Error! Reference source not found. from an
Approved Vendor.

Seller shall provide documentation, as further detailed in Section 8.1 of this Scope Book, to
Buyer for Buyer’s design review of the Project at the following milestones:

e 30% completion of detailed design
e 60% completion of detailed design
e 90% completion of detailed design
e 100% completion of detailed design prior to issue for construction release.

Seller may deliver documents for a given system as they reach each of the above
milestones instead of delivering all documents in a single package. Buyer shall have

ten (10) Business Days to review and provide comments to each set of design documents
provided by Seller. Seller shall consider in good faith comments from Buyer on each such
set of documents. Continuation documents and any subsequent input from Buyer
regarding such comments or Seller’s response thereto. Seller’s continuation to the next
phase of the Project without Seller first obtaining Buyer’s acceptance of each set of
preliminary designs will be at the sole risk of Seller. Without limiting the Change Order
restrictions in Article VIII of the Agreement and other Change Order-related terms, no
Change Order will be issued by Buyer for any additional Work or rework performed by
Seller or required due to such continuation of work without Buyer’s prior approval. Seller
shall notify Buyer in writing upon each achievement of the design milestones set forth
above and upon the issuance for construction of the detailed design documents for the
Project.

Civil and Structural

The civil and structural Work includes:
Infrastructure and Outdoor Works

Civil works, structures, and foundations for the Project Site, such as:
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Rerouting of existing underground services, such as piping, cabling, and ducts, if
appropriate

Civil works for discharging rainwater (grading provides positive drainage to
rainwater to avoid ponding)

General site filling, leveling, and grading to the necessary lines and levels, and all
other earthworks where required, including access areas

Construction of new roads, parking areas, and pavement as a part of the required
infrastructure. The following shall be included as a minimum:

o Main access road(s)
o Internal and perimeter roads
o Collector Substation access road(s)
o Transmission line maintenance road(s)
Security fence and surveillance system and lighting system (where applicable)
Access gate (where applicable)
All civil works for the wind turbine site including:
o Trenches
o Service roads
o Onsite infrastructure
All civil works for the Collector Substation
All civil works for routing and installation of the transmission line

Any other outdoor civil works required inside the Project Site or as needed for
interconnection of the Project to the ETI Transmission System.

2.3.2 Electrical and Instrumentation & Control (1&C) Systems

Civil works, structures, and foundations for the electrical and 1&C systems, including:

Construction of ducts, culverts, underground cable ducts, trenches, manholes, and
other routing methods and access points for MV and LV system cables, perimeter
lighting, surveillance, 1&C system, etc.

Civil works for transformer, switchgear, and enclosures, including their
corresponding foundations

Civil works within the Collector Substation area for power evacuation

Civil works for the power transmission line from the Collector Substation to the
Electrical Interconnection Point, including tower foundations, if required
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2.34

2.3.5

2.4

24.1

e Civil works for the Electrical Interconnection Point, if required

e Underground cable for MV and data connections inside of the Wind Turbine field
e Connecting MV and I&C cables to the agreed interface points

e Power and control cabling

e Transformer foundation(s)

e Switchgear foundation(s)

e Enclosure foundation(s)

e Metering (operational meters [not the revenue meter, see Collector Substation
Attachment])

e Any other outdoor civil works related to the electrical and 1&C systems.
Buildings

Civil works, structures, and foundations, including:
e O&M Building

[Reserved]
Storage

A storage area on the Project Site that will be located, sized, and for the unloading,
storing, accessing, handling, removal, and delivering of supplies, equipment, materials,
consumables, and spare parts during all phases of the Project, including construction,
commissioning, testing, and operation and maintenance.

Electrical
Auxiliary Supply System
The Work includes the supply, assembly, and installation of the following components:
e Auxiliary transformer(s)
e LV switchgear
e LV panel board
e Busducts and cables
e Conduits and cable trays
e Protective devices for inverters, transformers, MV and main LV switchgears

e Required protection systems
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Lighting System (including emergency lighting)

Grounding

Electrical workshop equipment

Backup power supply/emergency generator (including UPS)
Lightning protection system, where applicable

Fire suppression for high value or potentially dangerous equipment and other items
stored on the Project Site (e.g., spares in the storage warehouse), unless the
exclusion of fire suppression for such equipment and items is approved in writing
in advance by the Entergy Risk Engineering group.

2.4.2 MV Distribution

The Work includes the supply, assembly, and installation of the following components:

MV Switchgear

MV Transformers

2.4.3 Instrumentation and Control

The Work with respect to the local control system (LCS)? includes the supply, assembly,
and installation of the following components:

Primary sensors, transmitters, actuators

Plant control and monitoring system for the Plant including all necessary software
licenses

Local Workstation with Windows-based operating system and a local
representation of the Ignition SCADA platform to operate and monitor the Project
from the control house

Meteorological Tower as described in Section 3.4.2 below
Revenue metering systems at the Collector Substation

Plant monitoring system

Communication systems (telephone, LAN/WAN system, etc.)
GPS-based clock systems

Data transfer to Buyer remote control center (e.g., via the internet)

2 A distribution control system (DCS) providing equivalent or better controls or equipment is also acceptable. The
term “LDC” shall be deemed to include such a DCS for purposes of this Scope Book.
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All works required for integration of the Project into the Collector Substation
control system

All works required for implementation and integration of the Project into MISO’s
systems, including all required equipment and software as well as testing, auditing,
and all necessary documentation as required by MISO

2.4.4 Battery Energy Storage System?®

The Work includes the supply, assembly, and installation of the following components:

Battery container(s)/enclosure(s)

BESS power conversion system(s)

BESS bidirectional power inverter(s)/converter(s).
Transformer(s)

Switchgear

Auxiliary equipment and systems

Grounding

Conduits and cable trays

Cables

Relay Protection

Metering System

HVAC System, fully redundant

UPS System

Instrumentation and Control System (including firefighting system)

Explosion/deflagration (thermal runaway) mitigation equipment.

2.5  Environmental Requirements

Seller shall design, build, and maintain the Project to meet all applicable Environmental
Laws. Seller shall demonstrate during the design and construction phase and during the
Performance Tests that the Project is able to (design) or does (construction) comply with

% To be included for Projects with a battery component.
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2.7

all applicable Environmental Laws and standards. Applicable standards for
Environmental protection must be fulfilled without any restriction.

Seller shall cause the Environmental Consultant to conduct Environmental Assessments
(EA) on behalf of Seller and Buyer in compliance with Good Industry Practices and the
then-current requirements and Laws reasonably in advance of the FNTP Date and within
180 days prior to the Closing. Seller shall provide to Buyer reasonable advance notice of
any Environmental Assessment conducted by the Environmental Consultant. Buyer shall
have to the right to witness the performance of the Environmental Assessment and to
communicate directly and in real time with the Environmental Consultant regarding any
Environmental Assessment.

Seller shall satisfy all conditions specified in all project permits.
Site Fire Protection/Natural Hazard Mitigation

Seller shall provide to Buyer a complete set of the fire protection design basis
documentation addressing site property hazards (Fire Flood, Wind, Hail, Tornado,
Lightning, and woodland and grassland wildfires) for the Project Site for Buyer’s review
and approval and shall not release equipment and material purchase orders for the Project
prior to obtaining such Buyer’s approval. NFPA 850, Chapter 13, and applicable sections
in Chapters 4-10 is the current standard by which Buyer and Buyer’s insurers measure
property and asset protection and actions taken to mitigate fire risks to Buyer’s insured
assets. Buyer intends to utilize Chapter 13 and other applicable sections of NFPA 850 as
a basis for Buyer’s review of the fire protection design basis documentation provided by
Seller. This set of documentation will be updated from time to time to include and record
all fire protection design decisions as the Project progresses.

Site Security - Construction

The Project Custody Plan to be developed in accordance with Section 12.1(b) of the
main body of the Agreement shall include the following:
e Security fence around the MET tower, including guy wires (if applicable)

e Project Site access gate with interface for remote operation from Operations
Center.

e Guard at gate to control access to and from the plant during construction

e Locks on any building on the Project Site that contains microprocessor-based
relays

e Locks and alarms on all tower base doors

e Necessary cables (e.g., for power supply and sensors) and a fiber line that will
permit Buyer to install (as, when, and if Buyer elects to do so) a PAC System
(Physical Access Control System) for card reader access to all protected areas
on the Project Site that contain cyber assets
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e Pre-wiring of the main plant control room/enclosure entrance for, and
procurement and installation of, professional grade security cameras that
satisfy Buyer’s NERC compliance requirements

e Door alarms on all electrical hardware enclosures/panels and any BOP
security systems.

Seller shall ensure that the security systems comply with all requirements of Law, and
applicable Permits.

Temporary Site Installations and Laydown Areas

Seller shall obtain all necessary approvals and/or Permits for the installation of the
temporary site installations and laydown areas.

Seller shall maintain site cleanliness and perform housekeeping in accordance with Good
Industry Practices.

Seller is responsible for the mobilization of field forces and all necessary construction
facilities at the Project Site, including temporary office trailers as necessary or advisable
for completion of the Work.

Seller shall provide dedicated temporary office trailer for Buyer’s use from Mobilization
to Substantial Completion, complete with reliable 24/7 power, potable water, sewer,
restroom facilities with flushing toilets, and broadband internet. Janitorial service shall be
provided for Buyer’s trailer weekly. After Substantial Completion, Buyer shall have an
option to assume contractual obligations for this temporary office trailer.

Promptly after the Substantial Completion Payment Date, and as a condition to Final
Completion, Seller shall remove all temporary installations and demobilize, leaving the
Project Site clean and orderly, and clear of debris or pollution. Any laydown,
construction parking, and/or work areas constructed on a temporary basis may be
requested by the Buyer to remain for future use.
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Tools, Spare Parts, and Consumables

Seller shall provide all equipment and tools, including cranes, lifting equipment, and
Special Tools, necessary for operation and maintenance of the plant through the
Substantial Completion Payment Date.

In addition to the Transferred Closing Inventory and any Transferred Post-Closing
Inventory required to be supplied by Seller hereunder, Seller shall provide, approximately
16 weeks prior to Substantial Completion, a list of recommended spare parts and
Consumables, including the list price of each item. The recommended spare parts and
Consumables should be classified as follows:

e Maintenance Spares and Consumables: Items that Seller reasonably anticipates
may be required or appropriate for Buyer to have in stock during the first two (2)
years of normal operation of the Project.

e Overhaul Spares and Consumables: Items that Seller reasonably anticipates may be
required or appropriate for Buyer to have in stock during the programmed minor
and major overhauls.

e Strategic/Breakdown Spares: Items that Seller reasonably anticipates may be
required or appropriate for Buyer to have in stock after commissioning before
extensive testing to refurbish the equipment.

Seller shall be responsible for supplying and fitting any spare parts required during
construction, commissioning, and testing without charge to Buyer.

All spare parts and Consumables shall be commercially available for the operational
lifetime of the installation. For all categories of spare parts and Consumables, Seller shall
recommend in accordance with Good Industry Practices proper storage procedures for all
items.

Following receipt of such list, Buyer shall inform Seller of the spare parts and
Consumables for operations that it is electing to maintain (whether that is the full list
provided by Seller or a modified list). Seller will support Buyer’s review and finalization
of such list. Following finalization of the list of such spare parts and Consumables for
operations that Buyer is electing to maintain, Seller shall, for Buyer’s account and at
Buyer’s direction and cost, manage the procurement and delivery to the site designated
by Buyer of such spare parts and Consumables.

Project Utilities

Seller shall procure and provide the necessary means of transportation and delivery to the
Project Site of, each commodity, utility, utility product, and service necessary or
desirable for the performance of the Work.
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3.1

Reserved

TECHNICAL REQUIREMENTS

General System Requirements

The Project and all equipment, systems, materials, and components included as part of
the Project shall be designed for at least a thirty (30)-year useful life expectancy.

The rated power of the Project, as included in Appendix 1 of this Scope Book, shall be as
measured at the Electrical Interconnection Point.

The Project shall be designed and installed to operate as a complete, fully integrated
system.

The Project shall be designed and constructed with sufficient redundancy such that the
availability required as per Appendix 1 of this Scope Book is sustained throughout the
Project.

Seller shall perform and complete the Work in a thorough, professional manner utilizing
personnel skilled, competent, and appropriately licensed in their various trades,
notwithstanding any omission from this Scope Book or the Agreement. All parts shall be
made accurately to standard gauge when possible so that renewals and repairs may be
made when necessary with the least possible expense.

The Project design shall be effective in engineering characteristics and comply with the
requirements stated herein. All equipment, materials, and components shall comply with
the requirements of this Scope Book.

Seller shall take necessary precautionary measures to ensure that there will be no
interruption, damage, or danger to any equipment or system due to broadband,
radiofrequency, or comparable interference. Seller shall ensure that there are no
discharge sources from the Project that could cause interference with radio and television
reception, wireless communication, telecommunication, or microwave communication
systems. The Work shall include any mitigation necessary to ensure that such
communication systems are not adversely affected.

Without limiting the foregoing, no aspect of the operation of the Project shall produce
electromagnetic interference (EMI) that will cause faulty operation of instrumentation,
communication, or similar electronic equipment within the Project or elsewhere on the
ETI Transmission System. The Project shall be designed to suppress EMI effects and
must meet the specifications of the latest revision of IEEE 5109.

If not supplied internal to the Wind Turbine, each Wind Turbine location shall include a
medium- voltage, pad-mount transformer. Such transformer shall be sufficiently sized to
allow the full Wind Turbine capacity to be delivered.
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3.2.2

3.2.3

Civil and Structural Requirements
General

The Project shall be designed, constructed, and installed with sufficient access aisles,
equipment separation, and clearance to ensure the safe operation, maintenance,
inspection, and repair, removal, and replacement of equipment and systems. The Project
design shall include and allow for appropriate walkways, forklift/vehicle runs, access
routes, means of access, and related safety protections, including doors, stairs, landings,
ladders, and other access means.

Geotechnical Investigation

Seller shall conduct geotechnical investigations on the Project, foundation design
requirements, as well as specific local geotechnical and hydrological parameters. The
results of the investigation shall serve as a basis for the Project’s civil, structural, and
architectural design, including identifying the required foundations and earthworks,
selection of materials and corrosion protection methods, trench and cable sizes, erosion
potential, or any other aspect in which soil characteristics are relevant.

Geotechnical borings and material sampling, including boreholes, cone penetration tests,
soil resistivity (electrical), soil physical properties, soil mechanical properties, soil
chemical properties, and ground water (hydrological), shall be provided at the following
minimum frequencies:

e Wind Turbines: each Wind Turbine location, quantity per Turbine Supplier
recommendations

e O&M Building: minimum of one (1) location at the O&M Building
e Meteorological towers: each free-standing meteorological tower location

Geotechnical borings and material sampling shall be provided to a minimum depth
necessary to provide sufficient information for the data and recommendations required in
the geotechnical engineering report. Boring depth at each Wind Turbine location shall be
per the Turbine Supplier’s recommendations.

If using rock anchor foundations, a rock analysis shall be performed to identify the
presence of fissures, rock joints, or other discontinuities that will control the overall
strength of the rock mass, including, but not limited to, rock mass rating, rock
classifications, depth of overburden, rock quality designation, joint spacing and
orientation, stratifications, rock material strength, and water pressure in joints.

Site Clearing, Grading, and Soil Improvement

Seller shall design the general grading of the Project Site taking into account the needs of
the general drainage system. Soft, shifting, or unstable subsoil areas may be excavated
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down to firm subsoil and replaced with well-compacted suitable selected or imported fill
material as determined by the engineer of record. Compaction levels shall be to an
acceptable standard as specified by the engineer of record. Seller shall ensure that all
Project grading and drainage and access roads are designed to the requirements of all
Laws and applicable Permits.

Earthwork (excavation, fill, backfill, slopes, etc.) associated with grading and drainage,
including materials and installation, shall be conducted in accordance with the final
geotechnical data and as reasonably determined by Seller’s geotechnical engineer(s) for
the Project. Testing and monitoring of soils for earthwork shall be performed by a
qualified, experienced, properly licensed independent quality control inspection and
testing firm hired by Seller. Construction damage to earthwork shall be remediated prior
to Substantial Completion.

Seller shall provide for the inspection and testing of all load-bearing surfaces
(foundations, slabs, roadways, trench bottom, etc.) by qualified, experienced, properly
licensed independent inspectors.

Backfill for trenches shall be selected to prevent physical damage to raceways or cables.
If existing soils contain large rocks, paving materials, cinders, large or sharply angular
substances, or corrosive materials, then protection shall be provided in the form of
granular or selected material.

Any debris or unsuitable material shall be removed from the site and properly disposed of
in accordance with local Laws and applicable Permits. If necessary, any surplus soil shall
be transported to another suitable area inside or outside the Project Site.

Seller shall obtain all required Project Work Permits and Project Operational Permits
from applicable Governmental Authorities. Seller shall locate the Work from horizontal
and vertical control monuments. Seller shall locate, identify, protect, and flag as
necessary or appropriate all utilities, structures, facilities, sidewalk, curbs, fences, paving,
vegetation, and other features that exist on the Project Site. If the removal or relocation of
utilities is required, Seller shall notify utility companies.

Seller shall protect structures, utilities, sidewalks, pavements, and other facilities from
damage caused by settlement, lateral movement, undermining, washout, and other
hazards created by earthwork operations, soil conditions, or Environmental conditions.
Seller shall provide erosion-control measures in accordance with the approved Project
Storm Water Pollution Prevention Plan (SWPPP) for the Project to prevent or mitigate
erosion or displacement of soils and discharge of soil-bearing water runoff or airborne
dust to adjacent properties, including roads, walkways, waterways, and wetlands.

Construction Materials

All materials shall be of good quality and capable of withstanding the environmental and
subsoil conditions they will be exposed to during the life span of the Project without any
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significant decrease in serviceability or strength. All construction materials shall be in
accordance with the latest version of the codes and standards, as per Section 1.3 of this
Scope Book

Drainage and Stormwater Management

The Project shall have, and Seller shall be responsible for developing, constructing, and
maintaining through the Substantial Completion Date a Project Site stormwater
management plan that meets all Laws and applicable Permits. Seller shall conduct a
topographical survey to define the general drainage for the Project Site and shall use the
survey as a basis for the design of the Project Site stormwater management plan. Seller
shall complete and submit all necessary permitting applications, including stormwater
discharge NPDES Permit applications, to the appropriate Governmental Authorities. The
stormwater management plan, the Work, and the Project shall comply with all such
Permits.

Seller shall develop, design, engineer, and construct an adequate drainage system,
including any necessary inlets, pipes, channels, manholes, stormwater swales, surface
flow, outlets, or other components for collecting, directing, and disposing of storm water
from the Project Site. Site drainage during construction shall be designed so that
inundation due to a 2-year storm event will be drained from the project area within 48
hours and a 100-year storm event within 96 hours. A clear path for the collected
stormwater out of the Project Site shall be provided, without flooding, while complying
with all Laws (including codes and standards) and Permits.

Stormwater runoff shall replicate existing pre-development stormwater runoff to the
greatest extent possible. Any contaminated runoff shall be segregated and detained
separately in strict accordance with all Laws and applicable Permits. Permanent
stormwater drainage systems shall be designed to carry the storm return period as
required by all Laws.

Underground piping and culverts shall be reinforced concrete pipe (RCP) or corrugated,
dual wall, high density polyethylene pipe (HDPE). The hydraulic grade line for the storm
water pipeline system shall be as required by all Laws and applicable Permits. Ditches
shall be lined with vegetation, rip-rap, and/or concrete, as applicable, based on the water
velocity.

All areas not drained via a stormwater drainage system shall be drained via an open ditch
system consisting of trapezoidal ditches with culverts or grating at road crossings or,
where slope can be achieved, sheet flow.

When culverts are utilized, the culvert inlets and outlets shall be provided with end
sections and permanent erosion protection.

Areas of the Project Site not included in or affected by the Project shall be left in their
existing condition.
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The Parties acknowledge that an offsite fire department response to a fire at or
threatening the Project Site likely will include the spraying or use of significant quantities
of water or fire-retardant material to protect the Project and reduce the risk of property
damage, personal injury, or other harm or casualty. Seller shall design, engineer, and
construct the Project to direct water introduced to the Project Site to suppress fire or
mitigate fire risk to an approved safe location and contain such water within such
location.

e Spill containment for Project transformers shall be as addressed in the SPCC Plan.
Where applicable, the equipment, systems, structures, and other means for
containment of firefighting water used for transformer fires or incidents shall be
designed, engineered, and sized to accommodate, provide, or include, at a
minimum, each of the following without uncontrolled flooding on the Project Site
or off-site discharge: The spill of the largest single container of any flammable or
combustible liquid in the area

e The maximum expected manual hose streams (below) for ten minutes

e Where open pits are used for transformer containment, a 12-inch layer of rock
between steel gratings should be provided at the top of the pit.

The Project’s equipment and systems affecting fire hose flow from the local fire
department response for containment and runoff considerations shall provide at least the
following capacity flow volumes:

e 500 GPM for all lube oil and liquid fuel hazards on the Project Site regardless of
quantity

e 500 GPM for all outdoor transformers on the Project Site containing > 1,000
gallons mineral oil

e 250 GPM for all outdoor transformers on the Project Site containing < 1,000
gallons mineral oil.

3.2.6 Erosion Control

An erosion and sediment control plan shall be developed by Seller’s licensed professional
engineer in conjunction with the SWPPP for the construction phase of the Project.

During Project construction, erosion and sediment control measures shall be implemented
to prevent sediment-laden runoff from leaving the Project Site. Construction runoff shall
be directed to the erosion and sediment control systems prior to leaving the Project Site.
The plan shall include, at minimum, the incorporation of silt fencing, silt bags, straw bale
dikes, storm inlet protection, sediment basins, swales, piping, stream crossings, and other
measures as required or appropriate to promote sediment and erosion control as
prescribed in the approved plan and/or by periodic inspection by the local soil
conservation district. Silt bags or reasonable equivalent shall be included as necessary
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when dewatering excavations to prevent sediment from collecting in the storm water
system (e.g., Seller shall not pump silt laden water through the storm water system
without proper filtration).

Miscellaneous Equipment Foundations

Foundations shall be designed, constructed, and completed in accordance with the
applicable codes and standards listed in Section 1.3 of this Scope Book.

Foundations shall be designed, constructed, and completed to take into account the site
climatic conditions (including, heat, cold, rain, wind (including maximum wind speeds
recorded in the region)), soil conditions, and seismic loads, and thermal loads caused by
expected fluctuations of materials and ambient temperatures.

Foundations for outdoor electrical equipment shall be elevated from the ground to
prevent any equipment or systems from coming in contact with surface water or runoff.
The minimum height of the above-ground portion of any such foundation (measured from
the top of ground level) shall be the greater of (i) the height based on the results of the
hydrological study for the Project/Project Site plus an additional six inches (6”) of safety
margin and (ii) twelve inches (12”).

Turbine Foundations
Turbine Foundations shall be constructed at each approved Wind Turbine location.

Foundation design as per the Turbine Supplier’s provided parameters in accordance with
local, national, and international standards. Turbine Foundations shall be reinforced
concrete designed in accordance with Turbine Supplier Project Site Requirements;
ASCE/AWEA RP2011 “Recommended Practice for Compliance of Large Land-based
Wind Turbine Support Structures”; ACI 318; and other relevant Applicable Standards
and Requirements.

Turbine Foundations shall be designed in accordance with Turbine Supplier design
parameters by approved contractor and peer reviewed.

Turbine Foundations shall, at a minimum, be designed using the final geotechnical and
hydrological engineering report, including allowable soil bearing pressure values
determined by geotechnical investigation from soil borings at each specific Wind Turbine
site and equipment loads provided by the Turbine Supplier.

Turbine Foundations shall include a grounding grid as per Turbine Supplier
recommendation and local, national, and international standards, including NESC.

Turbine Foundations shall be designed to have adequate stiffness to comply with the
Turbine Supplier requirements.

PROPRIETARY AND CONFINDENTIAL INFORMATION
Page 1



3.2.9

3.2.10

Turbine Foundation anchor bolts shall have a minimum projection as recommended by
Turbine Supplier. Anchor bolts not meeting this requirement may be rejected by Owner.

Following Wind Turbine installation, a gravel ring (i.e., “beauty ring”) shall be installed
around the perimeter of each Wind Turbine location, at a minimum distance of twenty
(20) feet beyond the Wind Turbine tower wall in all directions. Wind Turbine Pads

A Wind Turbine Pad shall be constructed at every Turbine Foundation location and in
accordance with the Project design/layout drawings.

Wind Turbine Pads shall be sufficient in size to allow for simultaneous offloading,
storage, and assembly of all Wind Turbine components, including, but not limited to,
rotor, nacelle, blades, and tower sections.

Wind Turbine Pads shall comply with the Turbine Supplier Project Site Requirements.

Wind Turbine Pads shall be cleared of brush, boulders, and other debris around each
Turbine Foundation, up to the pad limits, and shall be continually maintained during
construction and operational period to ensure a safe working environment.

The grade of each Wind Turbine Pad shall be as specified by the Turbine Supplier and
crane contractor, not to exceed two percent (2%) grade.

Wind Turbine Pads shall have a graveled surface with sub-grade cleared and compacted
to at least ninety-five percent (95%) of the maximum density within the moisture content
of two percent (2%) below optimum to two percent (2%) above optimum, as determined
by ASTM Standard D698, unless a higher level of compaction is required by the
geotechnical engineering report.

Corrosion Protection

Seller shall be aware of and take into account the corrosion problems to be encountered
on the Project Site, especially with outdoor equipment. Seller shall provide corrosion
protection for concrete and steel structures and components. Non-galvanized steel shall
not be used for piles.

Roads

Roads and bridges shall be designed in accordance with the requirements of Law and
applicable Permits. The design conditions stated herein are minimums and any roadways
that are planned to, or would reasonably be expected to, carry equipment and vehicle
loads or traffic repetitions in excess of these minimum design conditions shall be
designed to meet such planned or reasonably expected use.
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new roadway lanes shall be as per the Turbine Supplier, crane requirements, and
transportation studies requirements in regard to camber, slope, curvature (radii), and load
carrying capacity. This should include passing locations and turning points as per the
layout drawings.

At road intersections within the Project Site, the minimum turn radius shall be determined
by Turbine Supplier.

Vertical clearances above roadways for transmission lines shall be at least twenty (20)
feet unless additional clearances are required for special equipment access or other design
requirements.

The existing grade of any road shall be compacted to an acceptable level specified by the
engineer of record or replaced and compacted with suitable material, if necessary, and the
sub-base, base, and pavement layers selected so as to provide sufficient bearing capacity
to withstand the intended traffic and use. Roads shall comply with AASHTO
requirements. Road surfaces for the Project Site shall be designed based on the
recommendations from the final geotechnical report and the engineer of record.

Seller shall be responsible for checking any possible limitations on the transportation of
sensitive material, heavy equipment, or other items to be delivered to the Project Site or
use of vehicles or other modes of transportation due to the loading capacities and
clearances of existing bridges and roads linking the roads, waterways, or other places to
the Project Site.

Fencing and Gates

Seller shall install perimeter fencing for the Meteorological Towers (including guy wires,
if applicable) and any temporary equipment that will be left at Closing.

All fence posts shall be anchored using concrete. All posts, rails, fabric, wire, and gates
shall be galvanized. Road gates shall be sliding gates of the same design as the fence and
have a width at least four (4) feet wider than the paved width of the ingress and egress
road.

Safe step and touch potential of the perimeter fence shall be verified by an IEEE 80
compliant grounding study.

If the Project or a portion thereof (including any ancillary structure) is exposed to known
or reasonably foreseeable woodland, forest, or grassland fire hazards, Seller shall
maintain sufficient separation to prevent the spread of offsite fire to onsite structures or of
onsite structures to adjacent woodland or forest areas. For woodland and forest hazards,
the separation between the nearest tower and the closest wood line shall be evaluated
based on the typical maximum growth of neighboring trees but shall never be less than
150 feet. For grassland fire hazards, the separation from the nearest tower to the closest
edge of the fire hazard shall be a minimum of 100 feet.
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Parking and Access at the Project Site

Seller shall be responsible for assuring that parking areas are included next to all
buildings and enclosures required for the Project based on Seller’s final design. The
quantity of parking spaces shall be sufficient for the Project’s operation and maintenance
staff, with five (5) or more additional parking spaces for Buyer’s staff and visitors.

Seller shall be responsible for ensuring that adequate parking is available for Project
construction and commissioning staff and parking and access areas are sufficient for all
construction and commissioning activities, including lifting of heavy loads. Surfacing
requirements for parking areas shall conform to the requirements for roads.

The Collector Substation Attachment and High Voltage Overhead Transmission Line
Attachment have additional constraints.

Buildings

Buildings on the Project Site shall be designed in accordance with the requirements of all
Laws and applicable Permits. Construction materials used in Project buildings and
enclosures shall meet the definition of non-combustible or limited combustible, except
roof coverings, which shall be Class A in accordance with standard methods of fire tests
of roof coverings. Metal roof deck construction, where used, shall be “Class 1 or “fire
classified.” The local fire protection and NFPA rules and recommendations shall be
followed for the fire safety design and fire protection systems. The Collector Substation
Control House is specified in Appendix 9.

Particular attention shall be focused on sloping floors and roofs and adding drains around
equipment to preclude any pooling of water and flashing to preclude water penetration
inside the building.

Seller shall ensure that fire-rated seals in all openings and penetrations in all rated
barriers for the Project are supplied and incorporated into the Project and that the fire-
rating of such seals are commensurate with the fire rating of the barrier.

Seller shall provide and incorporate noncombustible or fire-rated sealing materials for all
cable penetrations entering from below a raised electrical structure at the Project Site
(BESS, Power Distribution Center, MCC Enclosure, etc.).

An adequately designed HVAC system that considers the specific needs of every room
and the climatic conditions set forth in Section 1.2.2 shall be installed.

The Collector Substation Attachment and High Voltage Overhead Transmission Line
Attachment have additional constraints.
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3.2.14 Foundation Inspection Report

3.3
3.3.1

3.3.2

A Foundation Inspection Report shall be provided for each Turbine Foundation,
including excavation and every drilled pier constructed (if any). Each report shall include
the following minimum information:
e Information on deviations from the foundation design and actual installation.
e Location of centre of foundation
e Cable trenches into foundation/excavation area and daisy chaining (or else) to
neighbouring foundations and including SCADA/communication cables
e Location and orientation of turbine ‘can’ or ‘cage’ insert and/or cable pit/ground
level component plinths (if available) — all as per OEM’s design
e Cube tests, on-site tests results
e Temperature during curing, additives to concrete if used (approved additives)

Electrical Requirements
General Requirements

Protective relaying, metering, and controls for all electrical equipment shall be according
to industry standard metering and relaying, including NERC compliance and all
applicable codes and standards.

The Collector Substation Attachment and High Voltage Overhead Transmission Line
Attachment have additional constraints.

Cables

Cables shall be designed in accordance with the proposed voltage levels of the Project.
All cables shall be halogen-free, fire-proof, and self-extinguishing, with XLPE isolation
where required. For buried cable, anti-rodent and anti-termite additives shall be included
for cable protection.

All cable (regardless of voltage level and use) shall have a fire retardant jacket and shall
have successfully passed the appropriate (IEEE, ASTM, or UL) flame spread and smoke
generated test for the class, voltage rating, and size of the specific cable.

Cables shall be rated for the correct maximum voltage and sized according to the
operating and short-circuit currents.

Conductors shall be sized to ensure that losses are below 2% and to avoid excessive
voltage drop.

No splicing or repairs shall be allowed to MV cables during their manufacture.

Conductors shall be aluminium or copper.
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3.3.3

3.34

All cables shall be clearly labeled and easily identifiable.

Insulation shall be adequate for the climactic and environmental conditions of the Project
as listed in Section Error! Reference source not found.. Insulation shall meet all
performance test requirements of AEIC.

AC cables shall adhere to local AHJ and applicable standards, including IEEE and UL,
for the voltage class.

Conduit
AC conduit shall be rigid galvanized steel conforming to ANSI C80.1 & UL 6.

All below grade and concrete encased conduit shall be designed per OEM and foundation
design requirements.

EMT shall be used for all interior enclosure, lighting, and smoke detector cables.

Seller shall provide pull boxes and conduit bodies to facilitate wire pulls and maintain
compliance with NFPA 70.

All underground cables to be buried at depths to meet the requirements stated in NEC
and/or any other applicable standards.

HDPE conduit shall be SDR13.5 or heavier if needed to avoid damage when pulling into
the bored hole. HDPE shall be one continuous length or connected together with fused
joints.

All above-ground power and communications cabling shall be installed in conduit. All
below grade crossings, including road and utility crossings, shall be installed in conduit.
Conduit shall be installed from each Wind Turbine to each pad-mount transformer (if

any).
Grounding

A comprehensive soil resistivity measurement shall be performed in accordance with
IEEE Standard 81. All exposed equipment shall be fully grounded and bonded in
accordance with Law, applicable Permits, the requirements of any Governmental
Authority and the applicable standards listed in Section Error! Reference source not
found..

Wind Turbines shall be installed in accordance with the original equipment
manufacturer’s recommendations for grounding and bonding.

All low voltage and medium voltage electrical equipment bonding will be bonded to the
grounding ring or mat and be designed in accordance with the applicable standards listed
in Section Error! Reference source not found..
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3.35

3.3.6

3.4

34.1

3411

Meteorological towers shall be grounded as per manufacturer’s recommendations.
Lightning Protection

Lightning protection for buildings shall be provided in accordance with NFPA 780, IEEE
Std. 998-1996, and UL 96A. Lightning protection shall also be provided for major
electrical equipment where applicable. Master labels shall be provided for structures that
require lightning protection.

Interconnection Requirements

Without limiting Section 20.16 of the main body of the Agreement, Seller shall cause the
Project to comply with the interconnection requirements set forth in the GIA.

Main Equipment Requirements

All equipment described in this Section shall be supplied by one of the Approved
Vendors listed in Error! Reference source not found., subject to the other terms of the
Agreement. The design, materials, manufacturing, construction, testing, cleaning,
coating, and packaging of all equipment and components shall comply with the
applicable standards listed in Section Error! Reference source not found..

Wind Turbine Offloading and Erection Specifications
General Provisions

Wind Turbine erection shall follow a “reference” approach. Such initial Wind Turbine
erection shall be reviewed and approved by Owner and the Turbine Supplier before
continuing Wind Turbine erection activities, and such approval shall not be unreasonably
withheld or delayed. The “reference” Wind Turbine, once accepted, shall serve as a
model finished product for all subsequent Wind Turbine erections.

Wind days shall be actively minimized by scheduling Wind Turbine erection activities at
times of day when wind speeds are projected to be lowest, while adhering to ESIA
consenting requirements regarding working hours and days.

Wind Turbines shall be erected such that the tower door orientation is downwind of the
of the prevailing wind direction.

Each crane, including the main erection crane(s) and any base/mid crane(s), shall be
equipped with redundant anemometers at the top of boom for measurement of wind
speeds. Wind speeds shall be recorded from these instruments prior to the start of all
lifting activities, and measurements shall be recorded on a Contractor-furnished data
logger. Handheld anemometers shall also be furnished to determine safe wind speeds for
all other operations. All such wind data shall be shared with Owner.
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Prior to erection, all exterior Wind Turbine surfaces shall be cleaned via pressure
washing; light brushing with mild, biodegradable detergent shall be performed as
necessary. Following cleaning, all surfaces shall appear clean at a minimum distance of
50 feet. All washing, including runoff, shall be in accordance with the applicable permits
and other requirements.

Prior to erection, any imperfections in paint should be repaired. Any imperfections in
blades (incl vortex generators, serrated trailing edges, etc.) should also be fixed prior to
erection. After erection, Contractor shall identify and repair any paint imperfections or
scratches that remain.

3.4.1.2 Procedures

Transportation, offloading, storage, and erection of Wind Turbines shall be performed in
accordance with the applicable instructions provided by the Turbine Supplier, the
specifications provided herein, and critical lift plans.

Mechanical completion of each Wind Turbine, including documentation of progress on
Turbine Supplier-furnished forms, shall be successfully achieved in accordance with the
instructions set forth in the installation manual and mechanical completion checklists
provided by the Turbine Supplier.

All rigging utilized for the transportation, offloading, or erection of Wind Turbines shall
be rated; inspected daily and monthly; and load tested in accordance with Applicable
Standards. Inspection reports shall be maintained at the Project Site and available for
review by Owner.

Copies of testing certificates and calibration records for all tooling shall be maintained at
the Project Site and available for review by Owner.

3.4.1.3  Testing and Quality Control

All testing described herein shall be performed by the Turbine Supplier and EPC
contractor, and witnessed by an independent, experienced third party. Contractor shall
notify Owner of all testing schedules at least 30 days in advance of testing activities.

All Wind Turbine electrical wiring shall be tested to demonstrate it meets stated design
criteria and is fit for purpose.

Wind Turbine testing shall include the following, at a minimum:

Mechanical Components (including torque levels)

Hoses and ducts

Motors and fans

Testing of hoists and lifts

All testing specified in the Applicable Standards, including NETA.
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e All testing reasonably recommended or required by the applicable equipment
suppliers.

e Structural works testing for grout properties.

e All exposed cable sections shall be visually inspected for physical damage or
manufacturing defects. Such inspections shall be performed prior to and during
installation.

e Megger test of all 34.5-kV Wind Turbine cables.

e Final continuity tests after completion of all system connections. Acceptable
continuity tests shall include a Megger test or VLF test at 100 percent of rated
voltage.

3.4.2 Meteorological Tower Specifications

References to “meteorological towers”™ herein shall be understood to include both
permanent and temporary meteorological towers, unless explicitly stated otherwise.

Meteorological towers are to be installed for the following applications:

e To assess the wind resource prior to FC. If at that time the actual turbine is not
known yet, the top anemometer shall be installed as close to hub height as possible.
From this tower, a year’s worth of data will be gathered for the Historical
Climatological Data set. This data will be extrapolated, correlated and Energy Yield
Assessment (EYA) will be calculated (including the 24x12 matrix)

e Long term permanent meteorological tower(s) will be installed as per IEC 61400-
12 to provide reference data for Monthly and Annual Reports and to compare with
wind turbine generation performance. Each tower can also be used for power curve
verification for nearby wind turbines and/or Insurance issues

e Short term meteorological towers may be installed for power curve verifications;
one will be installed on a turbine location prior to the installation of the turbine; a
second one will be installed in front of this tower to calibrate the site

Meteorological towers shall be sized and constructed appropriately to allow
instrumentation to be placed at Wind Turbine hub height. A side-by-side (i.e., goalpost)
anemometer orientation, as shown in IEC 61400-12-1, shall be utilized; such side-by-side
anemometers will be mounted at Wind Turbine hub height on each permanent
meteorological tower. Similarly, any height provided by a foundation for the temporary
meteorological tower shall be taken into consideration relative to the final constructed
hub height of the Wind Turbine.

Meteorological towers shall be designed and fabricated to the latest EIA/TIA-222-FS
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures and
according to other Applicable Standards.
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Meteorological towers shall be painted / marked in accordance with the Applicable
Standards and applicable permits.

All meteorological tower designs, including foundation design, shall be approved by
Owner prior to procurement of such equipment or materials.

Permanent meteorological towers shall be self-supported (non-guyed), galvanized lattice
structures, each designed and certified for maximum wind and ice loading per the Project
Climatic Conditions.

All permanent meteorological tower locations shall be fenced. Fencing shall be placed to
allow a minimum of ten (10) feet of free space around the tower base. At least one (1)
walk gate shall be installed at each permanent meteorological tower. The walk gate shall
be a lockable, single-hung, 4-foot-wide, swing-gate for personnel access.

All meteorological towers shall incorporate a safety climb cable.

Sufficient grounding and lightning protection per IEC 61400-12 shall be installed on all
meteorological towers, including lightning finials. Meteorological towers shall be
independently grounded; meteorological tower grounding shall not be interconnected to
the Wind Turbine grounding system.

All anemometers shall be type “first class”, heated sensors. All anemometers shall be
calibrated in accordance with MEASNET’s Anemometer Calibration Procedure and
performed by a MEASNET-certified organization.

The design working life of the meteorological tower shall be a minimum of 30 years.

Each permanent meteorological tower shall include, as a minimum, all instruments
specified per IEC 61400-12.

Each permanent meteorological tower shall include the following other equipment:

e Two (2) obstruction lights, including top- and mid-level, and including mounting
brackets. The top-level light shall be mounted below the goal post.

e Grounding and lightning protection, including lightning finial.
e Instrumentation booms.

e Cabling.

e H-frame equipment rack.

e Fiber patch panel.

e Safety climb cable.
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3.4.3

e Temporary power supply for data logger and aviation lights (if a power
performance test (i.e., power curve test) is performed).

All meteorological towers shall be provided with aviation obstruction lights, including
top- and mid-level as required, and including all mounting assemblies, GPS controller,
and photocell as required by the Federal Aviation Administration and all other Applicable
Standards.

Meteorological tower aviation obstruction lights shall be programmed to blink in unison,
including with those aviation obstruction lights that are installed on the Wind Turbines.

Aviation obstruction lighting equipment shall be designed for continuous operation.
Aviation obstruction lights shall be FAA Type L-864 (single, red, flashing configuration).

Obstruction lighting shall incorporate an uninterruptible power supply capable of
supplying back-up power for at least one (1) hour.

Permanent power supply for each permanent meteorological tower shall be taken from
the nearest Wind Turbine or Collection System Circuit. Such permanent power supply
path shall follow the same route as the Collection System Circuits in order to minimize
disturbed area.

Backup power, in the form of uninterruptible power supply systems, shall be installed in
nearest Wind Turbine of each meteorological tower. Each uninterruptible power supply
system will have a minimum capacity of 48 hours backup power for each meteorological
tower.

Wind Turbine Specification

The Wind Turbine, including all components, shall be capable of operating at rated
capacity in a safe, reliable, and continuous manner and without undue maintenance under
the meteorological conditions (e.g., temperature, air density, wind speed, salinity) of the
Project and Project Site.

All exterior surfaces of the Wind Turbine shall be white or light gray in color. RAL 9010
(pure white) or RAL 7035 (light gray) are acceptable colors. A non-glare finish shall be
used. Touch-up paint shall be provided as reasonably necessary to repair any damage to
Wind Turbine equipment that occurs during the transportation, offloading, erection,
and/or commissioning of the Wind Turbines. All damages shall be repaired prior to
acceptance.

The Wind Turbine (including the tower and nacelle) shall have no external markings
unless explicitly listed herein.
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Wind Turbines shall be supplied with the first fill of all grease, oil, and other lubricants
and consumables in the Wind Turbine equipment (or filled at the Project Site following
delivery). Gearbox oil shall be per Turbine Supplier design specification.

Turbine Supplier shall validate the Wind Turbine equipment incorporated into the Work
is new, unused, of good quality, consistent for use in wind generation facilities, and
complies with the Requirements.

The Turbine Supplier shall supply the wind turbines with same sub-components as per
the Design Certificate. For purposes of this exhibit, this mean the rotor blade set; hub;
pitch system; main shaft; main bearing; generator; gearbox; mechanical brake; high-
speed shaft coupling (if used); internal crane; power converter; medium-voltage
transformer; service lift; internal tower wiring and cabling; controller; auxiliary system;
wind vane; anemometer; yaw system; cooling system; hydraulic system; tower section;
switchgear; ground controller; or uninterruptible power supply, respectively.

The design working life of the Wind Turbine equipment shall be a minimum of 20 years
or as per the accepted Design Certificate for the Wind Turbine Generator utilized for the
project.

The Wind Turbine shall hold current certification of compliance with IEC WT 01/ IEC
61400-1 / IEC 61400-22, either in the form of a Type Certificate or an A-Design
statement of compliance (collectively, the “Certificate™).

The Certificate shall be from an approved certifying entity: Germanischer Lloyd, Det
Norske Veritas (DNV), TUV NORD Group, or Owner-approved equal.

Proposals shall include an assessment of suitability of the proposed Wind Turbine at the
Project Site. This assessment shall include a representation from Contractor confirming
the suitability of the Wind Turbine for the Project Site and its ability to withstand the
Project Site conditions for a period of at least 20 years. Contractor’s requirements for
wake sector management (if any) shall be included in the suitability assessment.

Quality control and assurance programs, both Turbine Supplier and their component
suppliers, shall meet ISO 9001 requirements. Environmental programs, both Turbine
Supplier and their component suppliers, shall meet ISO 14001 requirements. Health and
Safety programs, both Turbine Supplier and their component suppliers, shall meet 1ISO
18001 requirements.

Proposals shall include a listing of all potential component suppliers that will furnish the
following components for the Project. This list shall include the names of the proposed
component suppliers and the country of origin for each.

e Rotor blades.

e Gearbox (if applicable).
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e Generator.

e Main bearing.

e Hub.

e Controller.

e Power converter.

e Tower.

e Pitch system, including actuators and accumulators (as applicable).
e Yaw system, including motors.

e Mechanical brake.

e Transformer (if applicable).
3.4.3.1 Rotor and Blades

The rotor shall be of three-bladed cantilevered construction.
The rotor shall be mounted upwind of the tower.
The rotor shall have a horizontal-axis orientation.

Blades shall have an integrated lightning protection system, in accordance with IEC
61400-24.

Rotor blades shall be manufactured by an experienced component supplier in an ISO
9001 certified facility.

3432 Hub

The hub shall allow access to any internal components or operating mechanisms, such as
pitch bearings and blade roots.

Hub shall be accessible from nacelle through internal access.
3.4.3.3 Generator
The generator shall have a rated frequency of 60 Hertz.
The generator shall operate at the manufacturer’s standard voltage level.

The generator shall have a rated power of no less than 2,000 kilowatts at the Project Site
air density.

The generator shall be of minimum protection class 1P54.
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3434

3.4.35

3.4.3.6

The generator and its internal components shall be manufactured to NEMA Class H
insulation.

The generator shall be enclosed in a weatherproof nacelle.

The generator shall operate with a step-up transformer with a high-side voltage of 34.5
Kilovolts.

The generator nameplate shall contain the applicable information according to IEEE
C50.12.

Generators shall be manufactured by an experienced component supplier in an 1ISO 9001
certified facility

Gearbox
No more than one (1) main shaft gearbox shall be used in a single Wind Turbine.
Production testing of the gearbox shall have been performed prior to final acceptance.

The gearbox shall be manufactured by an experienced component supplier in an 1ISO
9001 certified facility.

Note: if the Wind Turbine does not include a gearbox (e.qg., direct drive topology), this
Section 3.4.3.4 in its entirety is non-applicable.

Pitch System

The Wind Turbine shall include a pitch system for controlling the movement of rotor
blades.

The pitch system should be capable of pitching blades independently.
The pitch system shall be capable of feathering the blades a full 90 degrees.

The pitch system shall include either hydraulic or electric actuation for pitch drives. Pitch
systems employing hydraulic actuation shall include adequate spill containment or an
absorption system. Pitch systems employing hydraulic actuation shall incorporate an
appropriate filtration system. Pitch systems employing electric actuation shall include
back-up power for failsafe operation.

Rotor blades shall be automatically pitched on a regular basis during non-operational
periods to ensure a consistent distribution of lubricants

Braking System
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Normal braking will be done using the blades. Mechanical brakes shall be installed for
parking with a mechanical lock included for maintenance on hub or blades.

The braking system shall be capable of bringing the rotor to a complete stop from any
operational condition and for parking the Wind Turbine.

The braking system shall include the necessary failsafe redundancy and be designed to
function even if its external power supply fails.

The braking system shall include a manual emergency stop function.
3.4.3.7 Yaw System
The active yaw system shall be self-orienting.
The yaw system shall be capable of allowing 360 degrees of nacelle rotation.
3.4.3.8 Nacelle
The nacelle shall provide adequate working space for service and maintenance activities.

The nacelle interior shall be sufficiently lit to provide adequate visibility for service at
any hour. Nacelle lighting shall meet OSHA requirements for working environments.
Lighting shall incorporate an uninterruptible power supply capable of supplying back-up
power for at least one (1) hour.

The nacelle shall incorporate natural ventilation.

The nacelle shall include spill containment suitable to contain 110 percent of all grease,
gear oil, coolant, and other liquids or lubricants stored in nacelle components.

A hatch shall be positioned in the rear of the nacelle for raising or lowering equipment. A
hatch shall be included at the top of nacelle for access to blades and weather station.

The nacelle floor shall have anti-slip surfaces.

Nacelles shall be assembled by an experienced component supplier in an 1SO 9001
certified facility.

3.4.3.9 Tower

The Wind Turbine shall be mounted on a tapered, tubular, watertight, tower. No
supporting (e.g., guy) wires shall be used.

The tower shall be constructed of steel, concrete, or approved hybrid design.

The tower shall be accessible through a lockable door at the base of the tower. Doors
shall be protected by an intrusion alarm integrated into the operator SCADA System.
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Permanent metal stairs, including concrete pads for the stair support columns and stair
landing for each Wind Turbine, shall be provided if the access door is above grade level.

The tower interior shall be sufficiently lit to provide adequate visibility for service at any
hour. Tower lighting shall meet OSHA requirements for working environments. Lighting
shall be installed at the base of the tower, at all platforms within the tower, and at
appropriate height intervals in each section of the tower to allow inspection and work if
required. Lighting shall incorporate an uninterruptible power supply capable of supplying
back-up power for at least one (1) hour.

Service platforms, or other means to allow access to all components, shall be included
within the tower. Duplex, interior, 120-volt alternating current, 20-amp GFI power
receptacles shall be installed at the base of the tower, at all platforms within the tower,
and at the top of the tower below the nacelle. Floors of all platforms shall have anti-slip
surfaces.

A ladder shall be included in the tower for internal ascent. The tower ladder shall reach
from the base of the tower to the nacelle. The tower ladder shall be made of aluminum or
steel. The tower ladder shall meet all OSHA standard requirements for safety and
construction. Lights shall be mounted along the ladder route inside the tower to provide
adequate lighting of the tower interior. An OSHA-compliant fall arrest system shall be
included that is compatible with the tower ladder. The fall arrest system shall be designed
and manufactured according to the latest versions of the following standards, at a
minimum: EN 353-1, EN 362, EN 363, CAN/CSA Z259 and ANSI Z2359.1. The fall
arrest system shall be understood to include rail, guide seat, and runner.

Tower drawings shall clearly show maximum foundation loading and shall specify bolt
torque requirements for all connections.

The tower shall incorporate natural ventilation, either through louvers in the tower door
or other suitable means.

The tower shall be manufactured per requirements set forth in IEC 61400 and Design
Certification.

3.4.3.10 Service Lift

A service lift system shall be included in the Proposal. The following specifications shall
apply to any service lift that may be provided.

The service lift shall be an electrically driven man-lift capable of lifting two workers and
light parts from the base of the tower to the nacelle.

The service lift shall have a minimum lift capacity of 500 pounds (227 kg).

The service lift shall meet, at a minimum, the requirements of ASME Al17.1, ASME
A120.1, and OSHA standard requirements for safety and construction.
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The service lift shall have interior lights.
The service lift shall have an access door that can be secured from within the lift.

The service lift shall include external controls at the base of the tower to enable
movement of the lift without an operator inside.

The service lift shall have controlled descent capability to enable descent at a controlled
rate during power interruption.

The tower ladder shall be accessible from the service lift in the event of power
interruption during tower ascent or descent.

3.4.3.11 Service Hoist

A standard electrically powered service hoist shall be included in the nacelle, capable of
lifting parts from ground level to the nacelle.

The service lift shall have a minimum lift capacity of 900 pounds (409 kg).
3.4.3.12 Power Converter

The Wind Turbine shall include a power convertor capable of supplying power at
constant frequency and voltage from the generator to the step-up transformer.

Power converter shall comply with all applicable national and international electrical
standards.

The power converter will be (self or forced) cooled to allow operation in all expected
ambient temperatures as per the Design Certificate.

3.4.3.13 MV Transformer

Transformers shall be either dry or liquid filled. The MV transformers shall be three-
phase, 60 hertz, 149°F temperature rise, cooled, pad mounted, dead-front,
compartmentalized distribution transformers, loop feed with disconnectable elbows and
+/-5% de-energized tap.

The transformer will be cooled (self or forced) to allow operation in all expected ambient
temperatures as per the Design Certificate.

Transformers shall be rated for inverter source operation of this type of generation and
the Project Site climactic conditions.

Transformers shall be supplied with a lockable and visible fused disconnect switch on the
transformer high voltage side to isolate the transformer in case of an internal fault of an
oil-filled transformer.
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Oil-filled transformers shall not be used inside the nacelle.

Transformers shall be equipped with dedicated relays for oil level, pressure, and
temperature as per applicable design standard.

3.4.3.14 Thermal Conditioning System

A cooling system (active or passive, as appropriate) suitable for Project Site elevations
and climatic conditions, including ambient temperatures in combination with turbine
operational parameters, shall be included for the following, at a minimum: Generator,
Power converter, Hydraulics, Gearbox (as applicable), Medium-voltage transformer (as
applicable), and Nacelle.

Liquid cooling systems shall be self-contained.
3.4.3.15 Lubrication System

Lubrication systems shall operate as per the Design Certificate standards and conditions.
Lubrications shall be maintained as per the approved O&M manuals.

Oil shall be maintained at a cleanliness level of at least 1SO 4406 15/12.
The gearbox shall be lubricated with oil regularly and automatically.
A backup lubrication system shall be included for failsafe operation.

The following, at a minimum, shall be regularly lubricated with grease from an automatic
lubrication unit: Blade bearings, Main bearing, and Generator bearings.

3.4.3.16 Conditioning Monitoring System

Critical Wind Turbine components shall be monitored by a condition monitoring system
for the purpose of targeting predictive maintenance and proactively monitoring failures.

On-line vibration diagnostics shall be carried out, at a minimum, on the following: Main
bearing, Gearbox, and Generator.

A baseline for vibration data shall be established on every Wind Turbine using no less
than three

(3) months of data at the beginning of life on every Wind Turbine.

Limits shall be set in the SCADA monitoring system for warnings and alarms using these
baseline vibration characteristics. These limits shall be actively monitored.
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In the event that vibration limits are exceeded, the Wind Turbine shall be automatically
shut down in a safe and reliable manner and left in a safe configuration so inspection may
be performed.

Vibration data and statistics of the Wind Turbine shall be retrievable from the SCADA
System interface.

3.4.3.17 Meteorological Equipment

Each nacelle shall have a meteorological station installed on the nacelle that measures all
parameters for safe and optimal operation of the wind turbine as per the Design
Certificate.

Anemometers shall be redundant and the Wind Turbine capable of operating with only
one anemometer available.

Each nacelle shall be supplied with primary and secondary wind vanes capable of
measuring wind direction. The vanes shall be redundant and the Wind Turbine capable of
operating with only one vane available.

The supplied anemometers and wind vanes shall provide control and display data for the
system.

The anemometers shall provide information for system shutdown in the event of
excessive wind speeds.

The anemometers shall provide information for system start or restart when wind speeds
are within an acceptable range.

3.4.3.18 Switchgear

The Wind Turbine shall include all relaying and switchgear required to assure safe and
proper connection and disconnection with the Collection System Circuits, including
uninterruptible power supply for safe shutdown upon loss of grid power. The switchgear
shall include all enclosures, fittings, disconnect switches, fuses, breakers, and other
similar or related items as necessary to adequately protect and isolate the Wind Turbine
equipment.

The switchgear shall consist primarily of a main circuit breaker, along with associated
equipment.

All equipment and its installation shall meet, at a minimum, applicable NEMA, ANSI,
and IEC standards. In the case of conflict between standards, the more stringent shall

apply.

The switchgear shall be gas-insulated using SF6.
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The switchgear shall be provided in a dedicated steel enclosure and be readily accessible
for inspection and maintenance.

The circuit breaker compartment shall have a hinged door and dead front construction.
No exposed buswork or cable connection shall be present with the breaker door open.
3.4.3.19 Tower Wiring and Cabling

The internal tower wiring and cabling shall be provided in a sufficient quantity to transfer
electrical power between the Wind Turbine nacelle and the down-tower switchgear,
including all necessary slack and serviceability of splicing.

3.4.3.20 Wind Turbine Obstruction Lighting

The Wind Farm shall be provided with aviation obstruction lights, including mounting
assemblies, GPS controller, and photocell as required by the Federal Aviation
Administration and all other Applicable Standards.

Wind Turbine aviation obstruction lights shall be programmed to blink in unison,
including with those aviation obstruction lights that are installed on the meteorological
towers.

Aviation obstruction lighting equipment shall be designed for continuous operation.
Aviation obstruction lights shall be FAA Type L-864 (single, red, flashing configuration).

Obstruction lighting shall incorporate an uninterruptible power supply capable of
supplying back- up power for at least one (1) hour.

3.4.3.21 Lightning Protection

The Wind Turbine shall be furnished with lightning protection designed in compliance
with, at a minimum, the requirements of IEC 61400-24 and IEC 62305.

Lightning protection equipment should include, at a minimum, the following on every
Wind Turbine:

e Franklin rods on nacelle.

Lightning receptors on hub, nacelle, and each rotor blade.
e Internal steel mesh in nacelle to act as Faraday cage.
e Fire-retardant materials within nacelle composition.

e Earthing system, including down-conducting system with clear electrical
path to ground.
All metallic components within the Wind Turbine shall be bonded to the Wind Turbine.
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Rotor blades shall be designed to Lightning Protection Level (“LPL”) I, in accordance
with IEC 61400-24.

Unless demonstrated by a risk analysis that a lower level is adequate, the remaining
components (other than rotor blades) shall be designed to at least LPL-II, in accordance
with IEC 61400-24.

3.4.3.22 Corrosion Protection

All ferrous materials shall be supplied with coating systems adequate to protect it from
corrosion for the design life (minimum 20 years) of the Wind Turbines at the Project Site
location, based on Climatic Conditions.

3.4.3.23 Extreme Weather Packages

The design temperature ranges for each Wind Turbine shall be in accordance with, at a
minimum, the most recent edition of IEC 61400-1. The Wind Turbine shall employ hot
weather and/or cold weather packages as necessary to maximize production opportunities
at the project site using Climatic Conditions.

3.4.3.24 Emergency Protection Systems

During power outages of any nature, the Wind Turbine shall have the ability to power or
shut down, feather blades properly, and orient the Wind Turbine appropriately to prevent
damage by high winds.

Tower, nacelle, and obstruction lighting back-up power of one hour (or as per FAA
regulations in regard to obstruction lighting) shall be provided for personnel and
equipment safety during power outages.

Additional back-up power might have to be provided in areas with severe cyclone,
hurricane, or tornado environments (see ‘long-term site-specific data set’ and Historical
Climatological Data).

3.4.3.25 Fire Protection

Fire protection should be designed to the NFPA 850 (Recommended Practice for Fire
Protection for Electric Generating Plants and High Voltage Direct Current Converter
Stations) standard Chapter 13 and all referenced chapters.

Permanently mounted fire extinguishers shall be included, at a minimum, in the nacelle
and at the base of every tower.

Fire suppression equipment for the Wind Turbine should be included as an option in the
Proposal. Owner reserves the right to install third-party fire suppression equipment at a
later date. Fire Suppression within the Nacelle shall be provided unless all oils used
within the nacelle are UL Listed as fire retardant or “Less Flammable”
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3.4.4

3.4.3.26 Grid Compliance

The Wind Turbine shall provide a controlled and predictable power response from
variations in wind and grid frequency.

The Wind Turbine shall be compliant with the following power quality and grid
interconnection standards, at a minimum:

e Federal Energy Regulation Commission Order 661a Appendix G,
“Interconnection Requirements for a Wind Generating Plant”.
e [EEE Standard 519, “Harmonic Limits”.

e ANSI C84.1, “American National Standard for Electric Power Systems and
Equipment - Voltage Ratings”.
The Wind Turbine shall operate within a frequency range of 60 Hertz + 2 Hz.

The Wind Turbine shall be capable of providing active power control through the
following, at a minimum:

Ramp rate control, permitting active power response up to ten percent (10%) of rated
power per second.

Delta control, permitting Wind Turbine to be operated at specified output level (delta)
below available output level.

Reactive power control shall be provided by the Wind Turbine to assist with regulating
grid voltages. The Project (inclusive of all Wind Turbines) shall maintain a power factor
within the range of 0.95 leading to 0.95 lagging, as measured at the point of
interconnection.

Total harmonic distortion shall be no greater than three percent (3%).
O&M Building

The O&M building shall be a weather tight metal building that is suitable for the
proposed development. Optimum design for the project should be proposed, reviewed,
and accepted by the developer based upon recommendation by the OEM/O&M provider.

All exterior doors shall be equipped with key card readers.

All areas of the building shall be provided with smoke and heat detectors as the form of
fire detection.

The heating, ventilating, and air conditioning systems shall satisfy the workspace
environmental requirements for personnel occupancy and equipment operation.
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Seller shall ensure that fire-rated seals in all openings and penetrations in all rated
barriers for the Project are supplied and incorporated into the Project and that the fire-
rating of such seals are commensurate with the fire rating of the barrier.

Seller shall provide and incorporate non-combustible or fire-rated sealing materials for all
cable penetrations entering from below a raised electrical structure at the Project Site
(BESS, Power Distribution Center, MCC Enclosure, etc.).

Lightning protection shall be installed. Requirements for the building’s lightning
protection system shall be as determined and recommended by NFPA 780.

The O&M Building perimeter shall be fenced.

At a minimum, lighting shall be provided in the following areas:
e Building interior equipment (as applicable)
e Building exterior entrances (as applicable)

Emergency lighting shall be provided by integral battery packs and shall automatically
energize on loss of AC power to provide for safe egress and to light occupied control
rooms and other critical areas. Illumination levels shall satisfy OSHA standards for their
given service and location. Luminaires shall be standardized as much as practicable to
reduce the number of components the Project must stock. Auxiliary Equipment and
Systems

3.4.4.1 AC Auxiliary System

The LV electrical panel for indoor applications shall be a fixed-mounted design in
accordance with NEC standards. For outdoor applications, the panel shall be NEMA 4X
or greater.

3.4.5 Battery Energy Storage System (BESS)

3.451 General
The BESS shall be designed in accordance with the Project Site climactic conditions.
The BESS shall meet the requirements of NFPA 855.

The BESS and all equipment, materials, and components incorporated therein shall be
designed and installed to operate as a complete, fully integrated system. The system
configuration may be either AC or DC coupled with the Wind Plant. The BESS shall be
designed and constructed with sufficient redundancy such that the availability required as
per this Scope Book is sustained throughout the Project and to comply with the
redundancy requirements in Section Error! Reference source not found. of this Scope
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Book. The BESS used in the Project must be certified to UL 9540, UL 1741 SA, and
IEEE 1547 by an NRTL.

3.45.2 Voltage

Reactive power capabilities for voltage control shall be 0.0 pF lead/lag to 1.0pF for full
four quadrant operation. The BESS shall not cause excessive voltage flicker or introduce
excessive distortion to the sinusoidal voltage or current waves as defined by ANSI
(American National Standards Institute) Standard C84.1-1989, in accordance with IEEE
Standard 519.

3.45.3  Frequency

The continuous and momentary low and high frequency ride-through capabilities shall
meet the requirements of UL 1741 SA.

3.45.4 Electrical Losses

Without limiting the Guaranteed LD Performance Test Requirements, the estimated
acceptable overall losses of the BESS system based on equipment specific data is set
forth in Appendix 4.

3.4.5.5 Functionality and Use

The BESS shall be capable of performing all functions in accordance with this Scope
Book.

3.4.5.6  Primary Function

The primary use of the BESS shall be demand response and load shifting. The BESS
shall be able to perform daily peak shifting of the distribution network requiring a
minimum of one deep full cycle per day, 365 full deep cycles per year, each consisting of
the full energy capacity discharge and subsequent recharge to full capacity. The Project
shall autonomously manage charging and discharging to follow for the distribution
network demand curve.

3.4.5.7  Secondary Functions
Additionally, the Project shall be capable of providing the following secondary functions:

e Extended Wind Production: The BESS shall be capable of extending the
hours of Wind production by collecting energy during peak generation periods
and discharging energy after end of day shutdown.
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e Wind Smoothing: The BESS shall be capable of simulating, collecting,
storing, and discharging as dynamic real power support when necessary to
provide a stable energy profile.

e Grid Stability: The BESS shall be capable of providing at least the following
functions to maintain grid stability:

o Volt-VAR

o Voltage Control

o Frequency-Watt

o Volt-Watt (standard and dynamic)
o Power Factor

o Dynamic Reactive Power Support
o Connect/Disconnect

The BESS’s reactive power control functions shall be available independent of battery
availability.

3.45.8 Available Functions

Appendix 4 sets forth the minimum available functions that the BESS shall be able to
perform.

3.45.9 Battery

Seller shall take all necessary precautions to ensure that the BESS (and any component
thereof) is protected from physical damage during transportation, unpacking, inspection,
handling, storage, and installation. Battery cells shall be comprised of proven Lithium-
lon chemistry and shall utilize proven technology designed for the type of service
described herein. The BESS may include only cells that are commercially available or
for which suitable (though not necessarily identical) replacement cells can be supplied on
short notice throughout the life of the BESS. Seller shall guarantee cell availability and
replacement time to maintain the required availability as provided in

Batteries shall be connected using string orientations and provided in modular, climate-
controlled enclosures. Batteries shall be installed in a configuration that enables easy
maintenance and replacement thereof and easy future battery expansion or additions.

Battery enclosures shall be stacked in a manner to ensure safe operation and shall not be
stacked higher than recommended by the manufacturer or in a manner that would make
maintenance and replacement difficult.
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If changes to, or periodic replacements or overhauls of the components of, the BESS are
necessary or contemplated throughout the life of the BESS to maintain the required
functionality and proper operability of the BESS as required by this Scope Book and the
Agreement, Seller shall provide a schedule for implementation of such changes and
replacements over the life of the BESS as part of the documentation required to be
delivered by Substantial Completion under the Agreement. The BESS design shall
ensure that any such future changes to the BESS will require only installation of
additional batteries and no other upgrades or modifications required.

The BESS, including the batteries, shall not release toxic gases or other emissions during
normal charging, discharging, or use in excess of, or that create conditions that exceed,
the permissible level(s) for such gas or gases (or combinations thereof) within the room
or space in which the batteries are located.

The battery module manufacturer shall provide a recommended procedure for disposal of
the battery modules at the end of their useful life and Seller shall provide such procedure
and any related documentation to Buyer at the Closing.

3.45.10 BESS Enclosures

The BESS enclosure(s) shall be in accordance with the International Building Code (IBC)
and all Laws, applicable Permits, codes, and standards, including NFPA 855.

The edge of the BESS enclosure(s) shall be located at least 150 ft. from the closest
perimeter property fence accessible to the public.

The enclosure(s) shall have the appropriate rating for the Project Site conditions specified
in Appendix 3 of this Scope Book and shall be thermally insulated with a fully integrated
heating, ventilating and air conditioning (HVAC) system to satisfy the climate
requirements of all equipment, materials, components, and occupants housed in the
enclosure(s). The HVAC system shall be provided with full redundancy (2 x 100%) to
prevent system outage and damage.

In order to prevent unacceptable hazards to adjacent BESS units or equipment, dedicated
use buildings/containers housing battery assemblies shall meet one or more of the
following separation criteria:

e The batteries in their installed configuration shall be listed in accordance with
UL 9540, including size, capacity, and, if part of the listing, presence of
required fire suppression, OR

e In order to demonstrate that a fire in a battery container will not affect other
adjacent battery containers or equipment, full-scale fire tests are performed in
accordance with UL 9540A (most recent edition) and are installed taking into
account the test conditions, OR
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e Individual containers (e.g., Sealand container) are separated from other battery
containers, inverters, transformers, or other site equipment by a minimum of
25 feet or a 3-hour fire wall.

Seller shall ensure that the OEM/battery integrator submits to Entergy Risk Engineering a
hazard mitigation analysis for Buyer’s review and approval at least 90 days prior to any
implementation of the battery design work for the Project. Buyer shall approve or
provide to Seller any comments on the proposed analysis within 30 days after receipt.
Seller shall consider and cause the OEM/battery integrator to consider in good faith any
such comments made by Buyer and to issue a new or revised hazard mitigation analysis
promptly after receipt of Buyer’s comments. Buyer shall approve or provide to Seller
any comments on the new or revised proposed analysis within 10 days after receipt. The
foregoing process shall continue until Buyer’s approval has been obtained. The hazard
mitigation analysis shall document the UL 9540 listing and compliance with the
conditions of the listing or provide the test results of the full-scale fire tests performed in
accordance with UL 9540A or evidence compliance with the required separation distance
or fire wall, as applicable. If no UL 9540A testing was performed, provide separation of
buildings/containers housing batteries in accordance with the paragraph above.

The following protection against thermal runaway shall be provided to preclude, detect,
and minimize the impact of thermal runaway:

e Installed HVAC systems shall be designed to remove the required heat load
from the batteries during normal use to prevent thermal stresses

e A Battery Management System (BMS) shall be supplied that, among other
things, controls the charging and discharging of the batteries in the Project,
monitors the condition of each battery, and isolates the Project’s battery
system from exterior connections in emergencies.

e Installation of pre-emptive technologies (e.g., the Li-lon Tamer system by
Nexceris) shall be included as part of the BESS and the Project. Other pre-
emptive technologies that act on signs of battery cell deterioration and are
precursors to thermal runaway may be used with the prior written approval of
Entergy Risk Engineering. E-Stop circuits shall be connected into the
circuitry to automatically trip the BESS unit upon detection of thermal
runaway precursors.

e E-Stop circuitry shall not prevent the operation of pre-emptive technology or
other post-incident monitoring technologies.

Explosion controls shall be included in the BESS and the Project to preclude catastrophic
deflagrations or explosions in the event of failures such as thermal runaway.

e The internal automatic suppression system may extinguish flames but does not
remove the heat or generation of explosive gases typical of thermal runaway.
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e Detection shall be provided for accumulated quantities of combustible and
explosive gases and the BESS shall be designed, engineered, and installed to
transmit interior concentrations of these gases to a remote safe location.

e Remote manually actuated emergency ventilation shall be provided with the
BESS and the Project. Ventilation shall be sized in accordance with NFPA 68
and NFPA 69 as applicable and located to direct any potential deflagration or
explosion energy in a safe direction without jeopardizing nearby personnel or
the structural integrity of the container or other property.

Seller shall provide a fire suppression, smoke detection, and alarm (FASS) system for
each enclosure to protect against small electrical (non battery related) fires prior to and
challenge to thermal runaway. The FASS system shall include local and remote audible
and visual alarms and a gaseous extinguishing system designed to prevent damage of or
residue on the equipment housed in the enclosure(s). All FASS system alarms shall be
relayed to the LCS. Protocols shall be included to extinguish fires inside the enclosure(s)
without the need to open the enclosure doors.

Outdoor battery containers shall be protected internally with a self-contained automatic
suppression system. The system may be Hybrid Water Mist (i.e. Victaulic Vortex) or
clean agent gaseous (e.g. NOVEC-1230). Suppression system shall not utilize aerosol
(Stat-X) agent or any other agent that leaves a residue. Alternate agents require Entergy
Risk Engineering review/approval.

The enclosure(s) shall be equipped with a minimum of two (2) grounding lugs per device
within the container to enable proper grounding of the overall enclosure(s).

A lockable visible air gap disconnect switch is required between the batteries and the first
inversion device (either DC/DC converter or DC/AC inverter)

All wiring and cables shall be sized and selected per IEEE, NEC, and any other
applicable code or standard as provided in Section 1.3 of this Scope Book. Internal
wiring shall be pre-installed where possible. Any wiring that must be shipped separate
for field installation shall be pre-terminated in the manufacturer’s factory, labelled, and
shipped with the enclosure for easy field installation.

3.4.5.11 BESS Power Conversion System

The BESS shall be provided with a PCU designed to match the DC voltage of the
batteries and the transformers.

For an AC-coupled system, the BESS shall be provided with a PCU in accordance with
the requirements of Section Error! Reference source not found. of this Scope Book.

In the case of a DC-coupled system, appropriate metering must be applied to ensure that
BESS RT Efficiency, BESS Availability, and BESS Storage Capacity Project
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Performance Tests are accurately implemented in accordance with the Agreement and
this Scope Book.

3.45.12 MV Transformers

3.4.6

3.4.7

3.5

The MV transformers shall conform to the requirements set forth in Section Error!
Reference source not found. of this Scope Book.

Generator Step-Up (GSU) Transformer

Please see Appendix 9 - Collector Substation.
[Reserved]

Control System and Communication Requirements

Seller shall furnish a local control system (LCS). The LCS shall be an integrated system
that interfaces with the Project to allow for monitoring and/or control of all Project
equipment and systems from one common location at the Project Site. In addition, the
LCS shall interface with met stations, field instrumentation, and other data acquisition
sensors to perform complete data acquisition, storage, and transmission functions. Seller
shall also provide a remote terminal unit (RTU) and the LCS to RTU interfaces to
provide for remote (off the Project Site) monitoring and control of the Project (including
as required by NERC and MISO requirements). The LCS control cabinet power shall be
installed and configured to feed from the UPS.

The LCS shall perform all control and monitoring functions both automatically and
manually. These functions shall include:

e Control of the site electrical output to the grid

e Centralized control of all inverter parameters

e Real-time performance metrics

e Coordination and communication for all site meteorological data

e Monitoring of the UPS, batteries, and other power generation equipment
e Monitoring of Project Site switching equipment

e Alarm generation for equipment failure or abnormal operation

e Equipment status

e Sequence of event recording
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3.5.2

e Historical storage, data retrieval, and report generation.

The LCS equipment shall include reasonable spare capacity for future expansion.
Without limiting the foregoing, the installed system shall include at least 20% spare or
extra discrete input/output points and at least 20% spare or extra cabinet space for future
input/output points, and the capacity of the LCS controllers shall provide at least 20%
more computing capacity than necessary for the LCS system as designed and transferred
to Buyer.

The design, materials, manufacturing, construction, testing, cleaning, coating, and
packaging of all equipment and components included in the scope of the LCS shall
comply with the applicable standards listed in Section 1.3.

Operational Interface

The Project shall be operated using an LCS and will leverage DNP3 over IP
communications protocols. As DNP3 is not inherently secure, Seller will provide to
Buyer any security options offered by Seller or expected to be used by Seller and will
include these in the cyber security plan, as discussed in Section 3.5.3.1 of this Scope
Book.

Seller shall provide information regarding support and any plans/roadmaps for transition
of the LCS to a DER Management System (DERMS), including adoption of

IEEE 2030.5. This information is for future planning purposes only; the implementation
of DERMS and IEEE 2030.5 is not a requirement of this Scope Book.

Remote Access

For operation and maintenance activities, the Project shall include access to the control
and monitoring system to enable remote access to monitor, manipulate, and control the
setpoints, gains, and droop curves of these functionalities.

The control system shall:
e Utilize an Ignition SCADA platform
e Include real-time data in no longer than one (1) minute intervals at a minimum

e Ensure time-stamped data will be obtained from a consistent time source
using an internal time source synchronized to GPS time and provided by
Seller with the Project

e Create alerts accessible to both internal and external operators when devices
under its control are not performing as expected with the communications
mechanism to be proposed by Seller for review and acceptance by Buyer
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e Provide remote access to all IEEE 1547 settable parameters and any additional
parameters required based on the following:

o Access to controllable parameters may be provided via remote access
over the network, but such access must be highly secure

o The vendor will provide remote access security controls as a part of
the cyber security plan, which will include user identity management,
encryption standards, intrusion detection features, and any additional
pertinent security controls

o In addition to system security features, Buyer will provide transport
level security for these functions as they traverse the network

e Provide a mechanism for updating system software for security patching.

e Seller shall provide Buyer “maps” to be utilized by Buyer SCADA and
Historian systems 6 months prior to mechanical completion.

Seller shall comply with the list of eligible protocols in Table 4 below:

Table 4. List of Eligible Protocols

Protocol Transport Physical Layer
IEEE Std 2030.55 (SEP2) TCP/IP Ethernet
IEEE Std 1815 (DNP3) TCP/IP Ethernet
Modbus TCP/IP Ethernet

N/A RS-485

3.5.3 Control System Security
3.5.3.1  Cyber Security

Seller shall design, build, and deliver a cyber security system and plan for the Project that
conforms to applicable NERC CIP rules, regulations, standards, and Laws. Buyer shall
provide Security Controls that will be required to be tested prior to site acceptance. If
Seller becomes the site operator there will be shared responsibility between the
Construction and Operator divisions agreed to by all parties. Seller shall develop and
provide to Buyer a cyber security plan that includes accommodations to test the defined
security controls. (Buyer may elect in its discretion to provide a sample plan for Seller to
consider and possibly utilize.) The plan must include and cover:

e Steps taken in software development to detect and correct security flaws,
including plans for code scanning
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e Methods used to protect system user identities and logins, including methods
of encryptions and use of certificates

e Methods to assure reliable and confidential communications of inbound
commands and outbound data

e A description of software maintenance processes, including the process to
patch security vulnerabilities in the vendor’s product

e Test planning to assure compliance with the cyber security plan.

Seller shall implement cyber security controls for low impact and Non-CIP Wind Sites
testing NERC CIP Standards in development of cyber security plan. Buyer expects to
provide additional guidance or input in the development of the plan to ensure the
Project’s cyber systems are compatible with and provide the protection required or
appropriate for Buyer’s cyber systems. The plan is subject to Buyer’s review and
approval in advance of the FNTP Date.

Buyer will contract for a third-party vulnerability assessment and penetration test during
Project testing. Such testing shall be done, at Seller’s expense, as a “type” test for the
initial unit, with testing not required for subsequent units. Seller shall correct
vulnerabilities identified in this testing and the completion of such corrections shall be a
condition to Substantial Completion.

Seller shall:

e Undertake periodic reviews of emerging vulnerabilities that will potentially
impact the Project

e Provide notice to Buyer of new vulnerabilities within a specified time frame
from a new vulnerability becomes known

e Develop corrections (patches) to address identified vulnerabilities.

Seller shall assure the above software support, including operations and maintenance, is
provided through Substantial Completion. Buyer reserves the right to perform
periodically independent, recurring security audits to assure compliance with the security
maintenance requirements of this Scope Book during the performance of the Work.

Once the Project’s cyber security system is in operation, Seller shall not provide
communications directly to the system and must access the system via Buyer security
controls. If Seller reasonably requires monitoring (read-only) information to perform the
Work, Buyer will use commercially reasonable efforts to provide such information via
internet solutions to Seller or the applicable vendor after Seller’s request therefor. Any
remote access to the cyber security system shall be covered in the cyber security plan,
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3.5.3.2

3.6

3.6.1

3.6.2

3.6.3

3.7

3.8

3.8.1

3.8.11

and Buyer agrees to use commercially reasonable efforts to cooperate with Seller to
provide mutually agreeable solutions for gaining access to the system once in operation.

[Reserved]
Metering Requirements
Please see Appendix 9 - Collector Substation.
Intentionally left blank
Intentionally left blank
Intentionally left blank
Interconnection of Utilities

Pursuant to Section 5.4 of the main body of the Agreement, Seller shall provide all utility
interconnections needed for construction, commissioning, and testing of the Project or
performance of the Work (in each case, or any portion thereof), e.g., potable and non-
potable water, waste water, sanitation (including sewage), temporary power,
telecommunications, internet, and fuel.

Seller shall provide adequate means for Turbine washing either via permanent water
connection or on-site storage.

IT Infrastructure.

Seller shall provide the IT Infrastructure for the Project as provided in this Section 3.8
and otherwise. All equipment and materials described in this Section 3.8 to be provided
by Seller shall be the “IT Infrastructure”.

Seller’s design shall be subject to Buyer approval at Buyer’s sole discretion.

Seller shall provide DC plant systems, ladder rack structures, equipment racks, and
associated cabling installations for the Project to Buyer installed systems. This is to
include Firewall, Network components, CCTV, and Access Control Systems.

Telecom/Transport

The IT Infrastructure serving as the basis of connectivity from the ETI/Buyer control
house at the ETI Transmission System Interconnection Facilities (the ETI Control
House) to the Project collector substation control house (as described in Appendix 9 (the
Project Control House) will be laid out in a linear route between these two points.

Purchasing/Ownership and Configurations
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Seller shall provide DC plant systems, ladder rack structures, equipment racks, and
associated cabling installations for the Project to Buyer installed systems. This is to
include Firewall, Network components, CCTV, and Access Control Systems.

Seller shall coordinate the acquisition and installation of these systems, including
purchases, shipping, storage, and installation, with Buyer’s IT Infrastructure Project
Manager.

3.8.1.2  Fiber constructions

Seller shall determine cable types based on specific site conditions | be utilized to deliver
network communications from Buyer and its Affiliates to the Project Site at the Project
Control House.

Seller shall use optical ground wire fiber optic cable (OPGW) for overhead fiber optic
cable installations and ADSS for underground fiber optic cable installations, as
applicable. The installation environment shall determine whether the fiber optic cable
installations for the Project are overhead or underground. Such installations, regardless
whether overhead or underground, shall be routed linearly to the project site.

Whenever practicable, Seller shall install all fiber optic cable for the Project underground,
to limit the risks associated with an above-ground installation, such as continuous
exposure to the elements and the potential for incidental contact with overhead structures
by human or other intervention.

3.8.1.3  Transmission Line Design

For any given OPGW project that is part of the Work, Seller shall select splice locations
to minimize the number of splices required to construct a new OPGW route from
substation to substation and with the best-case accessibility for the performance of
maintenance and/or restoration work. The quantity and location of splices shall be
subject to review and written acceptance by Buyer. Seller’s choice of splice locations
requires receipt of such acceptance prior to Seller’s final route design, the creation of the
material specification, and Seller’s acquisition of such material. Buyer may specify
“extra” splice points to provide access to the fiber optic cable for Buyer and Affiliate
assets not directly located on the new OPGW path, such as service centers. Any Seller
deviations from agreed splice locations will require written approval from Buyer’s
Telecom Engineering and Operations group (Entergy Telecom).

3.8.1.4  Construction of Fiber

Seller shall procure and install all OPGW and all-dielectric self-supporting (ADSS) fiber
optic cables as required to establish end-to-end connectivity from the Project Control
House to the ETI Control House. All fiber optic cable installation Seller shall be
coordinated in advance with Buyer (through Entergy Telecom) and Buyer shall be
entitled to witness and review of all such installations. Buyer (through Entergy Telecom)
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shall be responsible for all OPGW splices and the OPGW/ADSS transition splice on first
transmission pole outside of any substation.

3.8.141 Pre-Installation Fiber Reel Testing

Whenever OPGW cable for the Project has been delivered to the construction laydown
yard, Seller shall arrange for Buyer to conduct optical time-domain reflectometer
(OTDR) testing on each OPGW reel prior to transportation of the reel to the installation
site. Each fiber in each cable will be tested at the 1550 nm wavelength to verify that the
tested fiber parameters agree with those in the factory-provided fiber optic test sheet data
shipped with each reel. Upon completion of the fiber reel testing, Buyer will mark the
reel as tested and whether the reel has conformed to the factory-provided fiber optic test
sheet data shipped with the reel. If the reel so conforms, Seller will then be cleared to
take that reel to the job site for installation.

All pre-installation reel test OTDR data gathered by Seller shall be presented, in standard
“SOR?” file format, to Buyer prior to installation for Buyer’s review and acceptance
before Buyer marks on the reel whether the reel has conformed to the factory-provided
fiber optic test sheet data shipped with the reel. Each OTDR file provided by Seller shall
be named according to project name, reel number, and fiber number, e.g., “PT-project-
XX-yy.sor,” where “PT” indicates “pre-test,” “project” is the common, plain-text name of
the Project, “xx” is the reel number, and “yy” is the fiber number. The file extension
“.sor” is added automatically by the OTDR when saving the test data.

Seller shall perform OTDR traces promptly after installation to detect any damage to
fibers during installation. Seller shall promptly notify Buyer of any such damage,
consider in good faith any related input from Buyer regarding next steps and cure, and
Remedy any installation-related cable damage to Buyer’s reasonable satisfaction at
Seller’s sole cost and expense.

All elements of a transmission line splice point, including fiber optic cable slack coils,
must be installed a minimum of fifteen feet (15) above ground level or the structure base
(whichever is higher). At each splice location (OPGW or ADSS or both), enough slack
fiber optic cable shall be left to reach the ground plus at least one hundred feet (100°).
Splicing crews shall use only the first 10-15 feet of each fiber optic cable tail for splicing.
The remainder of each fiber optic cable tail shall be mounted to the coil bracket to
accommaodate future splicing or repairs.

Seller shall be responsible for training the fiber optic cable down the structure and
securing it to the structure at all splice locations. All fiber optic cable must be trained and
secured, and structure electrical grounds must be established, before any splicing may be
performed.

Seller shall be responsible for the handling of all fiber optic splice boxes mounted to
structures, including lowering such boxes to ground level prior to splicing and
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permanently hanging such boxes after splicing has been completed to Buyer’s
satisfaction.

Seller will install ADSS fiber from the OPGW/ADSS transition splice point to the fiber
optic patch panel in the Project Control House, leaving at least one hundred feet (100°) of
slack fiber optic cable installed on the OPGW/ADSS transition splice coil bracket. At
least one hundred feet (100”) of slack fiber cable shall be left on the ADSS coil bracket
inside the Project Control House, with at least a twenty-five foot (25°) tail at the patch
panel location. The project name and location of the cable shall be clearly labeled at the
far end of the cable. If wall space is insufficient for the inside ADSS coil bracket, Seller
shall install an additional bracket.

All fiber optic cable shall be installed in fiber innerduct within any trough/pull
box/control house riser/control house cable tray, etc. Seller shall provide conduit from
the OPGW/ADSS transition splice location into the Project Control House or into the
substation trough system. Outside the substation fence, conduit shall extend up the splice
structure to a height of at least fifteen feet (15”) above ground level or the structure base
(whichever is higher). Conduit shall be Schedule 40 PVC for all below grade
installations. Rigid galvanized steel conduit shall be used for all above-grade
installations. The size of the conduit shall be two inch (2”) inner diameter (ID). Conduit
elbows shall be thirty-six (36”) long sweep. All buried conduit must be installed a
minimum of eighteen inches (18”) below grade and encased in concrete to ensure CIP 6
compliance. Any required pull boxes, etc. shall be installed per manufacturer’s
instructions except where these instructions are superseded herein.

Seller shall schedule construction work such that, prior to installing/splicing the T-Line
OPGW, it first installs the ADSS fiber cables at each substation between the
OPGWI/ADSS transition splice outside the substation and the fiber optic patch panel
inside the P Control House. This work should be considered “critical path” and delivered
as early as possible in the project schedule. Buyer expects Seller to install new OPGW
spans in sequential order, starting at one substation transition splice point, then
progressing to the next splice point in order, and so on, until reaching the opposite end
substation transition splice. This approach will enable Buyer and Seller to identify
noncompliant splice losses, crossed fibers, cable problems, fiber anomalies, etc., by
testing from the starting substation patch panel.

Seller shall provide and terminate fiber into an approved Fiber Patch Panels with
sufficient quantity to support delivered fiber count in agreed upon locations where Buyer
can connect patch fiber to fiber patch panels. This covers both transport from Buyer
Substation to Collector Substation and fiber runs to support connection to Wind Turbines.

Seller shall design and install appropriate routing (conduit, cable tray) from patch panels
to Buyer equipment installed.

Seller shall design and provide patch fibers to terminate from Fiber Patch Panel to
specified equipment.
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3.8.1.5 OPGW Support Material

TABLE 1: Fiber Optic Cable Materials Supplied by Seller

e  For use inside Substation Control House

Part/Kit
Description Manufacturer Number
High-Count Fiber Optic Cable Material
OPGW Fiber Optic Cable, 96-fiber, “CentraCore” Alcoa-Fujikura, Ltd. DNO-12160
ADSS Fiber Optic Cable, 96-fiber Alcoa-Fujikura, Ltd. DNA-33465
High-count Splice Enclosure Kit, includes the Alcoa-Fujikura, Ltd. OGO3SP17
following individual items (one each, unless
otherwise noted):
e OPTI-Guard Splice Enclosure (OG03)
e Bullet Shield (OGBGS-01)
e Two (2) each, Splice Trays (OGST01-96)
e Ten (10) each, Fusion Splice Sleeve Ten-pack (SPS-60)
e Two (2) each, Furcation Kits (OGFKO01)
e Coil Bracket (CB-44-3AL)
Low-Count Fiber Optic Cable Material
OPGW Fiber Optic Cable, 48-fiber, “AlumaCore” | Alcoa-Fujikura, Ltd. DNO-8161
ADSS Fiber Optic Cable, 48-fiber Alcoa-Fujikura, Ltd. DNA-28262
Low-count Splice Enclosure with Splice Tray Alcoa-Fujikura, Ltd. SB01-72
e  For projects featuring 48-count fiber cables ONLY
Parts Common to All Projects
ADSS/OPGW Slack Cable Coil Bracket Alcoa-Fujikura, Ltd. CB-44-3AL
e For use on any line structures
e  For use with SB01 and OGO03 Splice Enclosures
ADSS Coil Bracket Option 1 Allen Tel GB13C

ADSS Coil Bracket Option 2 — “Custom”

DJM Welding and

Special order

e For use inside Substation Control House

e For use inside Substation Control House Fabrication
Innerduct Varies Varies, must
e HDPE, orange, corrugated, non-split tube, one-inch meet or exceed
(1”) inside diameter, with pull tape and footage markings _—
on exterior Description
Parts Common to All Projects
ADSS/OPGW Slack Cable Coil Bracket Alcoa-Fujikura, CB-44-3AL
e For use on any line structures Ltd.
e  For use with SB01 and OGO03 Splice Enclosures
ADSS Coil Bracket Option 1 Allen Tel GB13C

ADSS Coil Bracket Option 2 — “Custom”
e For use inside Substation Control House

DJM Welding and

Fabrication

Special order
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Innerduct Varies Varies, must

o HDPE, orange, corrugated, non-split tube, one-inch meet or exceed
(1) inside diameter, with pull tape and footage markings -
on exterior Description

Material detailed in Table 2 will be provided and installed by the party responsible for
fiber optic splicing.

TABLE 2: Fiber Optic Cable Materials

Part/Kit
Description Manufacturer Number

High-Count Fiber Optic Cable Material

Connector Kit for DNO-12160 (96-fiber OPGW) Alcoa-Fujikura, Ltd. | APCKC522/537

Connector Kit for DNA-33465 (96-fiber ADSS) Alcoa-Fujikura, Ltd. | BCK554/568

Connector Kit for DNA-33465 (96-fiber ADSS) Alcoa-Fujikura, Ltd. | BCK554/568F
e Includes adapter for 1” flex conduit attachment
e  Used for substation entry cable assemblies

Low-Count Fiber Optic Cable Material

Connector Kit for DNO-8161 (48-fiber OPGW) Alcoa-Fujikura, Ltd. | APCKD522/537
Connector Kit for DNA-28262 (48-fiber ADSS) Alcoa-Fujikura, Ltd. | ACK512
Connector Kit for DNA-28262 (48-fiber ADSS) Alcoa-Fujikura, Ltd. | ACK512F

e Includes adapter for 1 flex conduit attachment
e Used for substation entry cable assemblies

Parts Common to All Projects

Heat-shrink Fiber Optic Fusion Splice Sleeves w/ Corning 2806031-01
Strength Member, pack of fifty (50)

e For use in Fiber Optic Patch/Splice Panel applications and
SBO01 applications

Fiber Optic Patch Panel, type to be specified by Varies Site specific
Buyer

3.8.1.6  Optical Fiber Splice Technique and Performance Requirements

Splicing for OPGW-to-OPGW and OPGW-to-ADSS splice points shall be “straight-
through,” that is, one-for-one in terms of the color code of the tube and fiber (blue tube-
blue fiber spliced to blue tube-blue fiber, orange tube-blue fiber to orange tube-blue fiber,
etc.) unless otherwise directed by Buyer. Buyer expects to provide to Seller a detailed
fiber splicing diagram to address any atypical splice requirements.

Preparation of fiber optic cable for splicing and fiber optic cable entry into and routing
within fiber optic splice enclosures shall conform to manufacturer’s specifications and
written directions. Optical fibers shall be spliced using fusion splicing technique, and

splice performance shall conform to the details written below and presented in Error!

Reference source not found..
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The bi-directional average splice loss, as measured with an OTDR at the 1550 nm
wavelength, should not exceed 0.1 dB for any splice; the target loss shall be less than
0.05 dB at 1550 nm. If the estimated splice loss as measured by the fusion splicer is
greater than 0.1 dB, the non-conforming splice shall be cut out and the fibers re-spliced.
This process shall be followed no less than three (3) times prior to accepting a
substandard splice. All substandard splices must be documented for later analysis and
made available to Buyer upon request. Seller shall provide OTDR trace data in electronic
format per the standard practice detailed in Section 4. All OTDR trace data shall be
provided to Buyer in SOR format for review and acceptance.

TABLE 3: Summarized Fiber Optic Splice Performance Grid

(all measurements to be recorded at 1550 nm)

Parameter Measured Value Action Required
Splice Loss as estimated by loss < 0.05dB TARGET
Fusion Splicer: 0.05dB < loss < 0.10 dB Acceptable

loss > 0.10dB Break and re-splice up to

three times; if no
improvement, note the splice
location and the fiber number
for further analysis

Splice Loss as measured by loss < 0.05dB TARGET
OTDR: 0.05dB < loss < 0.10 dB Acceptable
loss > 0.10dB Work with Entergy Telecom

Engineering to analyze and
re-splice as necessary

All optical fiber splices shall be supported and protected using heat shrink tubes. No part
of any optical fiber shall be left bare, anywhere.

Buyer will perform end-to-end acceptance testing of the complete OPGW fiber optic
cable route. Any further issues identified with any fiber optic cable after full fiber route
testing shall be the responsibility of Seller to assist in resolving to the satisfaction of
Buyer.

3.8.1.7 OTDR Trace Data Requirements

Seller shall provide to Buyer the bi-directional OTDR trace data on all fibers installed as
part of the Project. This data may be gathered when all field and patch panel splicing is

complete. OTDR trace data shall be provided to Buyer in electronic format for Buyer’s

analysis and acceptance. OTDR testing shall conform to all requirements below:
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OTDR files shall be delivered to Buyer in SOR (“Standard OTDR Record”)
data format conforming to Telcordia SR-4731.

OTDR testing shall be performed at the1550 nm wavelength from the
substation fiber patch panel using a launch fiber that is 500 meters to
1000 meters in length.

OTDR traces completed at 1310 nm wavelength shall not be utilized in
support of acceptance testing requirements.

PDF representations of OTDR traces will not be accepted.

OTDR equipment and OTDR settings shall be approved by Buyer to ensure
accurate measurements.

Required OTDR settings:

Test range shall be set between 1 and 2 times the actual length of fiber optic
table to be tested.

Test pulse width shall be set for the length of the fiber optic cable being
tested. The preferred test pulse width setting is 300 ns or shorter.

Each trace shall be averaged for a minimum of 60 seconds.

Traces shall be performed at High Resolution.

Any Seller questions regarding fiber optic cable acceptance testing shall be directed to
Buyer (through Entergy Telecom Engineering).

3.8.1.8  Optical Power Loss and Continuity Testing

Seller shall perform bidirectional optical power loss testing for each optical fiber in the
new cable. Bidirectional optical power loss testing shall be conducted at the 1550 nm
wavelength using a light source and a power meter approved by Buyer. The optical
power loss test will accurately measure actual end-to-end optical loss between optical
patch panels at substation “A” and substation “B.”

This test will also show whether any fibers have been cross-spliced at any splice point
(i.e., “frogged”). All cross-spliced fibers shall be Remedied at Seller’s sole expense.

Seller provide optical power loss test data to Buyer, in a spreadsheet format, with each
spreadsheet line listing:

1.

2.

Route Name

Source Optical Patch Panel Identifier
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3. Source Optical Patch Panel position of the fiber under test

4. Destination Optical Patch Panel Identifier

5. Destination Optical Patch Panel position of the fiber under test
6. Transmitted optical power at 1550 nm

7. Received optical power at 1550 nm

8. Notes associated with any anomalous finding on any fiber

3.8.2 Data Network Engineering/Data Network Operations (DNE/DNO)
3.8.21 DNE
3.8.2.2  Design

Buyer will provide to seller the DNE design including address space of the affected
zones. Zones to include the collector substation, Wind Turbines, Physical security
(CCTV and ACCESS control), and Entergy corporate network. The DNE design will
provide flexibility for future of division of responsibility for operations.

Allocation of devices in defined address space will be left up to respective parties
Network address space of networks will be provided by Entergy DNE and filtered by
Entergy onsite firewall to ensure separation of separately managed network and in
compliance with applicable Buyer and Regulatory requirements.

Seller is responsible for ensuring that address space provided by Buyer is adequate to
support devices being installed and configured by Seller. Seller shall install Cisco
network devices unless otherwise approved by Buyer.

Seller’s design shall be subject to Buyer approval at buyer’s sole discretion.

Seller shall provide redundant Layer 2 network switches. Network segmentation of
Seller provided network shall meet the following requirements

e Collector substation equipment (RTU, Breaker Relays, etc.) shall be on its
own VLAN segment.

e Wind Turbines equipment (Inverters, Metrology, PPC, etc.) shall be on its
own VLAN segment.

e PV Access Control and Camera system shall be on its own VLAN segment

e Prior to Substantial Completion, segments shall be filtered by a Seller-
provided firewall. Logical segments shall be filtered by a Buyer onsite
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3.8.2.3

3.8.3

firewall after Substantial Completion. Seller shall provide to Buyer
reasonable and necessary requirements for firewall configuration between
segments.

e Prior to Substantial Completion, network connectivity shall be provided by
Seller. After Substantial Completion, network connectivity shall be provided
by Buyer.

o Seller to use defined cable and connectors. User-defined color codes for low
CIP sites are as follows: primary ethernet shall be blue; secondary ethernet
shall be gray; back-up ethernet shall be green; iLO/KVM shall be yellow; and
serial consoles shall be black.

Procurement/Ownership

Seller shall procure equipment with a minimum 5-year manufacturing and support
warranty with SLA of next day replacement.

Any items that will reside on the Buyer Network (e.g. CCTV, Firewall, Access Control),
the Buyer will be responsible for procuring, installing, operating, maintaining, and
managing. Special cases may be considered but are subject to strict review of cyber asset
protection and monitoring. As such a third-party operation of a facility may be allowed
to purchase, configure, install and maintain network equipment if the equipment will be
protected or isolated from the Entergy network via firewall apparatus or diode and the
third party will be establishing means to replace failed equipment through a five year
period of operation.

Desktop Equipment

As required by the Buyer for the functionality of the site and in support of Entergy
associates or vendors onsite Buyer will specify desktop equipment to be utilized. Seller
shall install fixtures and wiring terminated on appropriate breaker or patch panels to
allow Entergy field services to install and configure equipment. Desktop includes
laptops, desktop computing boxes, printers, and peripheral devices.

3.8.4 Voice/VOIP Communications

3.8.5

3.851

Voice Configurations
Design

Buyer will designate placement of standard voice over internet protocol equipment
throughout site. Typical locations include relay house and other habitable structure.

Seller shall incorporate the designated placement of VOIP equipment into appropriate
network and mechanical design drawings. Design to include all necessary conduit,
wiring, and fixturing for VOIP equipment installation.
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3.8.5.2

3.8.6

Procurement/Installations

Upon agreement to final design Seller will be responsible for installing fixtures and
wiring terminated on appropriate breaker or patch panels to allow Entergy field services
to install and configure equipment. Voice engineering will specify the phone sets,
configurations, and mapping to the call center for each site. As these sites are remote and
unmanned, there will be generic programming across the devices placed.

Buyer IT project management will procure and arrange installation of all VOIP
equipment upon notification of Seller installing fixturing and wiring. Entergy retains the
sole responsibility for operation and maintenance thereof.

Physical Security Installations

The physical security of the site shall comply with Buyer and regulatory requirements.
Seller is responsible to implement as described in the following sections.

Location Description Equipment by Seller | Equipment by
Buyer
Collector Minimum 2 Wiring (power and Camera
Substation cameras, located at | communications)
opposite corners of | and required
substation area hardware supports
Electrically Keypad, Slide gate, | Keycard reader

operated slide gate | gate operator, and
with keycard reader | wiring (power and
communications),
grounding loop, and
hardware for
mounting keycard

reader
Collector Keycard reader for | Keypad, Wiring Keycard reader
Substation Control | lock on control (power and
House house personnel communications)
door and required

hardware supports
for mounting
keycard reader
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Location Description Equipment by Seller | Equipment by

Buyer
Site Main Gate / Electrically Keypad, Slide gate, | Keycard reader
approach road to operated slide gate | gate operator, and
Collector with keycard reader | wiring (power and
Substation communications),

grounding loop, and
hardware for
mounting keycard
reader

CCTV lInstallations

An NVR appliance will be installed in the structure containing Buyer’s primary
firewall/network switches. Cabling for all cameras at the Project Site will be copper or
fiber traveling and connect to identified network switches supplied by Buyer. An uplink
cable will connect the NVR to the Buyer’s network switch.

The location of NVR equipment shall be monitored via installed camera.

Seller shall design the system so that all cameras to be mounted at the Project Site will be
mounted within a physically secure area within or enclosed by fencing installed and will
have an unobstructed line of sight and the ability to obtain and record reasonably clear
images, at minimum, at and around each location to be covered by the camera. The
design and installation of the system will include proper conduit, ethernet, and fiber, and
appropriately placed and connected power outlets/power supply for Buyer to contract and
install.

Seller shall use the following camera design criteria for camera mounting locations.

e Exterior Open space cameras shall support panoramic with PTZ attachment
below.

e Interior Cameras focused on doors shall be fixed dome providing a double
ganged ceiling mounted junction box.

e Exterior Cameras focused on doors shall support panoramic, fixed dome, or
fixed bullet style providing a double gang ceiling mounted junction box.

Locations to be recorded:

e The CCTV installation site
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3.8.6.2

3.9

e All gates and ay other point of ingress and/or egress at the Project Site (and
with coverage and clarity sufficient to identify any Representative of the
Parties and their respective contractors and subcontractors and any other
Person and markings and license plates of any vehicle entering the Project Site
through the gates), with the CCTV system utilizing infrared illuminators and
supporting systems as needed to ensure the required images are captured in
dark or near-dark conditions.

e Either side of any human passable door into or inside any building that
includes such doors including Control House.

Seller shall incorporate the agreed upon design into appropriate design drawings and
receive approval from Buyer security team.

Seller shall install necessary mounting hardware, conduit and wiring to Buyer patch
panels per drawings.

Buyer to contract with Buyer approved vendor to install NVR, cameras, and make final
connection from patch panels to equipment to be installed.

Access Control Installations

Seller shall design infrastructure to allow the use of use Buyer provided access control
systems.

Seller shall incorporate the agreed upon design into appropriate design drawings and
receive approval from Buyer security team.

Seller shall install conduit and identified wiring to allow Entergy selected vendor to
install control equipment and devices.

Buyer to contract with approved vendor to install Control Panel, Door strike/Mag locks,
badge sensors, and make final connection from patch panels to equipment to be installed.

Locks

The site will be a mix of Buyers Access Control System for Control houses and Battery
storage. All other points of egress to site or equipment will be managed utilizing the
CyberLock family of locks where technically feasible and economical. This allows
Entergy to manage a virtual keyset versus a brass key system. The Cyber Lock family of
locks has form factors to meet the various needs of the project and shall be selected from
in implementation of Lock Strategy.

Seller shall design CyberLock lock or Cylinder that is appropriate for project execution
for all equipment to be locked. This includes but is not limited to gates, doors, and
NEMA cabinets. General guidance is to comply best practice and with regulatory
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requirements paying specific attention to equipment that contains IP connected
equipment or can affect the function of the site.

Seller shall provide overall plan of execution locks of site including Bill of Material prior
to procurement and installation.

Seller shall include CyberLock products to cover Padlocks for gates and equipment
requiring padlocks, Inverters, Network gear containing cabinets, and other high value
equipment identified by Buyer and/or Seller.

Seller shall procure all onsite CyberLock equipment including locks, cylinders, Visitor
keybox, Initial Key inventory for site

Seller shall coordinate with Entergy Security to intake and being management of
CyberLock equipment using the CyberLock system managed by buyer.

High Security Chain

Seller shall provide high security chains on appropriate gates or other site access points.
The chain will be of a 3/8” minimum heavy-duty construction, rated either “High
Security” or Grade 100 or higher, with a through tempered alloy and square-sided
construction to minimize cutting ability.

3.10 Lock Forms
The acceptable types of locks Seller to provide at the Project Site are:

High Security Padlock — A padlock that meets certain levels, a minimum grade of
F5/S6/K5/C4 per ASTM F883-13 in each of the areas of concern is desired.

High Security Puck Lock — A padlock in the form of a hockey puck with the shackle
hidden in a recess on the back side. This type of lock provides its high security by
protecting the shackle itself from access, uses the same high security key as the padlock,
and includes a special hasp that has a surround shield that protects the hasp tab and hole
from cutting where the shackle enters the padlock.

Clasp Lock or Cam lock that fits NEMA cabinets as required.
3.11 Lock Locations

Seller shall consider the location types described in Section 3.12 and 3.13 below for
inclusion of the CyberLock product
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3.12

3.13

Gates

Seller shall design Primary Gate to Collector Substation to include Buyer Approved Gate
Operator including on board power and local Wind power cell with safety and loops
(obstruction and exit) installed.

In cases of singular Wind Turbine area with continuous fence Seller shall design Primary
Gate to Wind Turbine area to be sliding gate to include Buyer Approved Gate Operator
including on board power and local Wind power cell with safety and loops (obstruction
and exit) installed.

Where appropriate Seller shall install conduit and wiring/fiber to support power of gate,
External Card Reader (egress and ingress) and Pin Pad Access Control, and camera
installation. This is to include NEMA enclosure that includes a 4 plex outlet and fiber.
NEMA Enclosure to measure.

All other gates shall be secured with a High Security Chain and a High Security Padlock.
Buildings

All egress and ingress doors on building not on Access Control System shall utilize High
Security Puck Lock or a High Security Cylinder Locks

All NEMA enclosures shall utilize a High Security Padlock or a Clasp Lock for the
following use equipment types;

o IT

Telecom

Inverter

Met stations
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Standard Equipment List
Part # Description Manufacturer Equipment Type
920NTNNEKO0000 R40 HID Reader
ES4200-K3-T1 Door prop alarm DSI Sounder
S3 backbox door prop alarm back box DSI Sounder
9600 630 Electric Rim Strike HES Lock
1500C Electric Recessed Strike HES Lock
LD 22 EO SP28 3’ Electrified Crashbar Von Duprin Lock
LNL-X2220 Intelligent Door Controller Lenel Panel
LNL-1320 Door Controller Lenel Panel
4405-A DPDT door contact GRI Contact
FPO150/250-3D8P2M8NL4ESM?2 / P16-A Enclosure Large-Life Safety-Networked 2220 Life Safety Power Enclosure
FPO150/250-3D8P2M8NL4E8M?2 / P16-C Enclosure Large-Life Safety-Networked 1320's Life Safety Power Enclosure
FPO75 — B100OM8PNL4EAM / T4-A Enclosure Small-Life Safety-Networked 2220 Life Safety Power Enclosure
FPO75 — B100M8PNLAEAM / T4-C Enclosure Small-Life Safety-Networked 1320's Life Safety Power Enclosure
FPO150-Boxed Power Supply Life Safety Power Panel
FPO250-Boxed Power Supply Life Safety Power Panel
FPO75-Boxed Power Supply Life Safety Power Panel
M8-Boxed 8 Managed Outputs Life Safety Power Panel
M8P-Boxed 8 Managed Outputs Life Safety Power Panel
NL4-Boxed Network - 4 ports Life Safety Power Panel
NLX-Boxed Network - 8 ports plus RS485 Life Safety Power Panel
D8-Boxed Aux Outputs Life Safety Power Panel
D8P-Boxed Aux Outputs Life Safety Power Panel
SD-16 16 Managed Outputs Life Safety Power Panel
BT500-8 Midspan, 500W, 8 Port, 802.3bt Life Safety Power Panel
BT500-16 Midspan, 500W, 16 Port, 802.3bt Life Safety Power Panel
BX50-Boxed PoE PS | 50W | FoE Life Safety Power Panel
BX75-Boxed PoE PS | 75W | Local Fire Life Safety Power Panel
MSM25 Software Life Safety Power Panel
RS-Mod RS485 Life Safety Power Panel
VMA-AS3-16P09-NA Video Appliance Avigilon Video
ACC7-ENT Video License Avigilon Video
4461030 Composite - Yellow Smartwire Cable
775600-110DB Cat6 Burial Smartwire Cable
Q3-15201806 18/6 Burial - Shielded Houston Wire & Cable |Cable
RM-1008WBL1B 18/4 Burial Remee Wire & Cable Cable
Q3-15001802 18/2 Burial Houston Wire & Cable |Cable
RM-725180L2W 18/2 Plenum Remee Wire & Cable Cable
RM-6BENHM3Y Cat6 Plenum - Yellow Remee Wire & Cable Cable
DS160 Motion Detectors Bosch Motion Detector

COMMISSIONING AND TESTING

Seller shall develop a commissioning plan and process (Commissioning Plan) that

ensures all Project components meet the requirements of the Agreement and this Scope
Book, including BESS Availability, BESS Power Rating, BESS RT Efficiency, BESS
Storage Capacity. Wind Turbine Reliability, and Plant Capacity. The Commissioning
Plan shall outline the tasks, processes, procedures, and deliverables required to
commission the Project, conduct the Performance Tests, and prove the function and
performance of the Project, including its components. The Commissioning Plan shall
designate the tests and processes required to be completed and performed prior to
Mechanical Completion and Substantial Completion in accordance with the Agreement,
including completion of all quality assurance and quality control (QA/QC) tests prior to
Mechanical Completion and completion of all Project Performance Tests prior to
Substantial Completion.
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Seller shall provide the Commissioning Plan to Buyer reasonably prior to the
commencement of Seller’s commissioning activities. Buyer shall provide comments, if
any, in good faith on such Commissioning Plan to Seller within ten (10) Business Days
after Buyer’s receipt of such Commissioning Plan. If Buyer provides such comments,
Seller, within five (5) Business Days after Seller’s receipt of Buyer’s comments, shall
revise the Commissioning Plan to address Buyer’s comments and resubmit the revised
Commissioning Plan to Buyer for review and approval. This procedure shall be repeated
until the Commissioning Plan, as modified, is approved by Buyer. Buyer shall promptly
notify Seller in writing if it has approved the Commissioning Plan.

Buyer shall be given reasonable advance notice of and a reasonable opportunity to
review, monitor, and witness all commissioning and testing activities performed as part
of the Work. Seller shall provide Buyer a schedule of all factory and Project Site tests,
inspections, and performance tests within thirty (30) days after the FNTP Date and any
update to such schedule promptly after such update is made.

Buyer and its contractors and Representatives shall be permitted access to the Project Site
at all times and shall be permitted to visit factories during the manufacturing of
equipment, materials, and components for the Project and to witness factory tests and
inspections. Buyer may contract with one or more third parties to conduct individual
inspections and tests at any time to confirm test results and to verify that the Project has
been installed and constructed in accordance with the requirements of the Agreement and
this Scope Book.

Where manufacturing or finishing is performed at the Project Site, reviews, inspections,
studies, and tests shall be conducted as a replacement for an appropriate workshop test.
The preliminary check-out and test runs, the reliability test run, and the Project
Performance Tests shall be carried out by Seller under the witnessing of and review by
Buyer and its contractors and Representatives.

These tests shall demonstrate, among other things:
e Completeness of the mechanical and electrical construction works
e Correctness of the assembly and installation
e Safety and reliability of the Project under all operating conditions

e Proper functioning of the components and system under all operating
conditions.

4.1  Commissioning Documentation and NERC Compliance

The minimum required information for commissioning shall be documented and checked,
if appropriate, during the commissioning period, including as listed below:
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Basic system information

Project location and installation date

Rated system capacity

Wind Turbines — manufacturer, model, and quantity
Commissioning date

System designers’ information

System installer/contractor information

Detailed single-line diagram of the Project

Cable type, size, and length

Specification (current and voltage rating) of overvoltage protection device
Project electrical characteristics

Project junction box locations

Project main cable specification

Location, type, and rating of over voltage protective devices
Earthing and over voltage protections

Single-line diagram(s) showing the details of all earthing, lightning protection,
and surge protection systems

A single-line diagram showing AC isolator location, type, and rating and
similar information for AC over-current protection device

Technical data sheet for all major components

Warranty documentations for Wind Turbines with the information of starting
date of warranty and period of warranty

Documentation of all required Permits
Documentation and stock of spare parts and Consumables

Commissioning test reports
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e Equipment calibration certificates
e Operation and maintenance information, including:

o Procedures for verifying correct system operation and minimum
guaranteed performance parameters

o Preventive and corrective maintenance procedures
o Scheduling of routine maintenance

o A checklist of what to do in case of system failure
o Emergency shutdown/isolation procedures

Without limiting its other NERC-related obligations under the Agreement, Seller shall
cause the Project to be compliant with, and the Work to be performed in accordance with,
as applicable, the more stringent of the applicable NERC reliability standards and the
applicable Seller NERC program (collectively, the “NERC Standards”), including the
NERC Standards in effect as of the Effective Date. The applicable NERC Standards in
effect as of the Effective Date include those set forth in Appendix 8 to the Scope Book.
Seller shall be responsible for causing the Project to comply with, and the Work to be
performed in compliance with, all “Generator Owner,” or “GO,” obligations in
Appendix 8, to the extent applicable to the Project or the Work, and any other applicable
NERC Standards through the Closing Date (and to the extent requested by Buyer and on
Buyer’s behalf, through the Substantial Completion Payment Date). Seller shall be
responsible for causing the Project to comply with, and the Work to be performed in
compliance with, all “Generator Operator,” or “GOP,” obligations in Appendix 8, to the
extent applicable to the Project or the Work, and any other applicable NERC Standards
through the Substantial Completion Payment Date. Seller’s GOP obligations shall
transfer to Buyer on the Substantial Completion Payment Date unless Seller or an
Affiliate or Contractor or Subcontractor thereof is performing term operation and
maintenance services for the Project pursuant to an operation and maintenance agreement
with Buyer or an Affiliate thereof. The NERC Standards that Seller shall cause the
Project to be compliant with, and the Work to be performed in accordance with, as
applicable, include all applicable NERC Standards that, as of the Effective Date, (i) are
not in effect but are approved to take effect after the Effective Date or (ii) are neither in
effect nor approved to take effect after the Effective Date, but, subsequent to the
Effective Date, are approved to take effect on or before one (1) year after the Substantial
Completion Payment Date. The implementation of and compliance with any NERC
Standard described in clause (i) or (ii) above shall occur by the earlier of (a) the time
specified in such NERC Standard for such implementation and compliance and (b) the
Closing Date. Seller provide to Buyer, within 120 days but no earlier than 90 days prior
to initial synchronization of the Project, reasonable evidence of Seller’s implementation
of, and Seller’s or the Work’s compliance with, the NERC Standards and any other
NERC-related documentation reasonably requested by Buyer or required by NERC.
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4.2

Factory Acceptance Tests

All equipment, materials, and components specified in Section Error! Reference source
not found. of this Scope Book shall be factory tested to ensure such items are suitable for
use at the Project and will be able to satisfy the requirements of the Agreement, including
this Scope Book. Quality check lists and test protocols for such equipment, materials,
and individual components shall be submitted by Seller prior to and during the factory
tests.

All equipment, materials, and components shall be “routine” or “type”-tested in the
factory in accordance with the applicable standards set forth in Section 1.3 of this Scope
Book. The frequency of testing shall be as agreed between Seller and Buyer prior to the
FNTP Date. Type tests shall not be repeated if type test certificates of identical
equipment designed and fabricated to a specification identical to that of the Project are
available. Any proposed type test certificates must be submitted to Buyer for review and
approval.

The following sequence shall be included in Seller’s QA/QC Plan provided as part of the
PEP:

1. Seller shall keep a “Three-Month Look Ahead Inspection Schedule,” which shall
be updated on a regular basis as part of the monthly report to be delivered under
Section 6.2 of the main body of the Agreement.

2. Seller shall provide Buyer notice of its intent to inspect prior to any inspection as
detailed in the Agreement.

3. Prior to notifying Buyer of its intent to inspect, Seller shall have issued and
obtained Buyer’s approval of the relevant inspection test plan (ITP) and all other
technical documentation relevant to the inspection.

4, Buyer will notify Seller of Buyer’s intent to attend the inspection. Buyer may
contract with third party inspectors to attend the inspection with, or on behalf of,
Buyer.

5. Upon completion of the inspection, Seller shall issue an inspection test report

summarizing the results of the inspection, including any reports generated by the
manufacturer, for review and approval by Buyer.

Seller should expect Buyer to attend the inspections of at least the following equipment:
e Rotor Blades

e Nacelle (including generator, yaw system, power converter, hub, pitch system,
gearbox, and main bearings)

e Tower
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4.3

43.1

e Controller/ LCS

e Switchgear

e Step-Up transformers

e Inverter power transformers

e Batteries

e BESSPCU

e BESS container(s)/enclosure(s).
Project Performance Tests
Seller shall conduct all Project Performance Tests after the Closing and synchronization
of the Project to the interconnected electric grid. Project Performance Tests may be run
simultaneously when possible.
Requirements, standards, and procedures for the performance of the Project Performance
Tests shall be conducted in accordance with the Commissioning Plan under Section 5 of

this Scope Book.

The Project Performance Test Report shall include the following information with respect
to the Project Performance Test Results:

e Summary
e Test Protocols
e Instrument Calibration Certificates
e Test Data (manual and data acquisition)
e Field Notes
e Calculations
e Conclusions
Wind Turbine Acceptance Test

Seller shall cause a Reliability Test to be performed to measure Wind Turbine reliability
in accordance with the requirements, standards, and procedures set forth in Scope Book,.

Reliability test following commissioning completion:
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e Minimum duration: 240 hours, with minimum of 120 hours exporting power to
the grid.

e Each individual Wind Turbine shall maintain a minimum availability level of at
least ninety-five percent (95%), as calculated at the end of the test, and as
determined using the availability calculation in the Project availability
agreement.

e Each Wind Turbine shall remain in continuous operation throughout the test
and be available to produce.

e Concluding the Acceptance Test period, an assessment of the nacelle wind
speed and generated electrical power over the time period collected by the
WTG SCADA system, will be made available by the Contractor for time
domain and power curve analysis noting that the analysis is only intended to
identify any obvious defects or malfunctions.

Copies of testing reports, including raw 10-minute SCADA data and error messages in
Excel format (or similar), shall be submitted to Owner within 10 days of completing such
test. Testing reports shall include a summary of testing procedures and acceptance
criteria.

4.3.2 Battery Energy Storage System Performance Tests
4.3.2.1 BESS Storage Capacity and BESS Power Rating Tests

Seller shall cause Project Performance Tests to be performed to determine the BESS
Power Rating and the BESS Storage Capacity in accordance with the requirements,
standards, and procedures set forth in Article 9 of the main body of the Agreement,
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Appendix 5. Such Project Performance Tests may be run simultaneously or separately.
The BESS Power Rating and the BESS Storage Capacity shall be measured at the
Electrical Interconnection Point. Among other things, and without limiting the other
terms of the Agreement (including Section 9.2 of the main body of the Agreement),

(1) the BESS and Wind Plant must have operated and performed as designed (and must
have achieved Minimum BESS Power Rating and the Minimum BESS RT Efficiency)
during such Project Performance Test in order for such Project Performance Test to be
considered valid for purposes of determining the BESS Storage Capacity, and (ii) the
BESS and Wind Plant must have operated and performed as designed (and must have
achieved the Minimum BESS Storage Capacity and the Minimum BESS RT Efficiency)
during such Project Performance Test in order for such Project Performance Test to be
considered valid for purposes of determining the BESS Power Rating.

4.3.2.2 BESS Round Trip (RT) Efficiency Test

Seller shall cause a Project Performance Test to be performed to determine the BESS RT
Efficiency in accordance with the requirements, standards, and procedures set forth in
Article 9 of the main body of the Agreement,
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Appendix 5. The BESS RT Efficiency shall be measured at the input/output meter(s) to
the BESS and shall be measured in AC for an AC-coupled system and DC for a DC-
coupled system. Among other things, and without limiting the other terms of the
Agreement (including Section 9.2 of the main body of the Agreement), (i) the BESS and
Wind Plant must have operated and performed as designed (and must have achieved the
Minimum BESS Storage Capacity and Minimum BESS Power Rating) during such
Project Performance Test in order for such Project Performance Test to be considered
valid for purposes of determining the BESS Storage RT Efficiency, and (ii) the BESS and
Wind Plant must have operated and performed as designed (and must have achieved the
Minimum BESS Storage Capacity and the Minimum BESS Power Rating) during such
Project Performance Test in order for such Project Performance Test to be considered
valid for purposes of determining the BESS RT Efficiency Test.

4.3.2.3 BESS Auvailability Test

Seller shall cause a Project Performance Test to be performed to measure BESS
Availability in accordance with the requirements, standards, and procedures set forth in
Article 9 of the main body of the Agreement,
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4.3.2.4

5.1

5.2

Appendix 5.
BESS Functional Tests

Seller shall conduct functional tests to confirm that the BESS is capable of operation of
each primary and secondary function required per Sections 3.4.5.6 and 3.4.5.7 of this
Scope Book, and for all available functions provided per Section 3.4.5.8 of this Scope
Book.

WARRANTY

In addition to the Project Warranty set forth in Article 10 of the main body of the
Agreement, and without limiting the requirements or obligations of Seller set forth in
Section 4.2, Seller shall procure warranties from original equipment manufacturers that
satisfy the requirements set forth in this Section. Seller shall notify Buyer of any
procedure, activity, or other Work that may void a manufacturer warranty or violate any
Law or applicable Permit reasonably in advance of the performance of such procedure,
activity, or Work. Seller shall provide to Buyer all original equipment manufacturer
warranty documents.

Wind Turbine Warranty

The Project wind turbines shall be provided with an original equipment manufacturer’s
warranty that the wind turbines are free from defects in material, manufacture,
workmanship, and design, which warranty may commence no sooner than delivery of the
wind turbines to the Project Site and continue for a minimum of five (5) years from the
warranty commencement date. The turbine manufacturer shall be required to repair or
replace at its cost any turbine (or any component thereof) in breach of such warranty.
The turbine warranty shall cover, to the extent applicable, the cost of removal from the
Project Site, transportation to and from the repair facility, reinstallation after repairs, and
any and all other “in and out” work.

Transformer Warranty

The Project transformers shall be provided with an original equipment manufacturer’s
warranty that the transformers are free from defects in material, manufacture,
workmanship, and design, which warranty shall commence no sooner than the earlier of
(i) energization thereof (in which case it shall continue through at least eighteen (18)
months thereafter) or (ii) arrival at the Project Site (in which case it shall continue
through at least thirty-six (36) months thereafter). The transformer manufacturer shall be
required to repair or replace at its cost any transformer (or component thereof) in breach
of such warranty. The transformer warranty shall cover the cost of removal from the
Project Site, transportation to and from the repair facility, reinstallation after repairs, and
any and all other “in and out” work.
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5.3

5.4

Balance of Plant Warranties
Seller shall ensure that the provider of the LCS software commits to the following:

e Conduct reviews for emerging vulnerabilities that will potentially impact the LCS

o Notify Buyer of new vulnerabilities within a time frame acceptable to Buyer after
those vulnerabilities become known

e Develop corrections (patches) to the product to address identified vulnerabilities

Battery Energy Storage System Warranty

The BESS shall be provided with an original equipment manufacturers or BESS
contractor’s, as applicable, warranty that all equipment, systems, and components
included in the BESS are free from defects in material, manufacture, workmanship, and
design for a period of at least ten (10) years from the date the Project achieves Substantial
Completion. The original equipment manufacturer or BESS contractor, as applicable,
shall repair or replace any equipment, system, or component of the BESS in breach of
such warranty.

The BESS shall also be provided with an original equipment manufacturers or the BESS
contractor’s, as applicable, warranty covering the BESS RT Efficiency, the BESS Power
Rating, and the BESS Capacity for a period of ten (10) years from the date the Project
achieves Substantial Completion with an option to extend such performance warranty for
a twenty (20) years from Substantial Completion. The original equipment manufacturer
or the BESS contractor, as applicable, shall repair or replace any equipment, system, or
component of the BESS causing the BESS to not meet the requirements of such
performance warranty.

The BESS warranty shall cover the cost of removal from the Project Site, transportation
to and from the repair facility, reinstallation after repairs, and any and all other “in and
out” work.

TRAINING

Buyer will identify a project team to be trained by Seller during the design, construction,
commissioning, and testing of the Project. Seller shall provide the required training to 10-
15 persons and through a 40-hour course.

Seller shall provide for Buyer’s operation and maintenance staff a training program that
includes training for all components and systems of the Project, including use of all
related equipment and software. The training program shall include a training plan,
training materials, and presentation schedule designed to ensure a successful training
program. The training program shall consist of on-the-job training during different stages
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of the Project and shall be supplemented by classroom instruction and computer-assisted
training.

All training shall be conducted at the Project Site prior to initial operation of the Project
or the generation of power therefrom. Each individual shall be assigned a qualification
plan and schedule according to his or her designated position within the project team.

All costs of training shall be borne by Seller. Expenses incurred by Buyer’s project team
to attend training at the Project Site will be borne by Buyer. Seller shall be responsible
for any expenses incurred by Buyer’s project team for any training that occurs at any
alternative locations.

Training shall be held only during normal working days and hours and shall not be held
on holidays or weekends or require the need for overtime of Buyer’s personnel.

The objective of the training program shall be to train Buyer’s personnel to be qualified
and self-sufficient in the overall operation, maintenance, and troubleshooting of each
system and auxiliary equipment and systems included in the Project.

All presented lectures shall be conducted by personnel having extensive experience both
in wind turbine plant start-up, operations and maintenance, and training. All training
shall include classroom and hands-on field instruction. Additional hard copies and one
electronic equivalent of the training manual shall be provided to Buyer.

Scheduling of the training program shall be subject to mutual agreement between Seller
and Buyer.

Training shall include:
e \Wind Power resource basics

Introduction to Wind Power

e Performance modeling basics and software operation
e BESS basics

e Introduction to Project equipment (Wind Turbines, Meteorological Towers,
the BESS, transformers, switchgear, etc.)

e Plant installation basics
e Inspection and testing basics
e Control system basics

e [nterconnection basics.
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6.1

6.2

Without limiting the other terms of this Section 6, training will be provided with respect
to the following Project equipment/systems, at a minimum:

e Wind Turbines

e BESS

e LCS

e Meteorological Towers.
Training Goals

The goal of the training program is to ensure that Project personnel acquire and maintain
the knowledge and skills required to fulfil their responsibilities such that the Project is
operated safely and efficiently.

Program Description

Seller shall ensure that the instructors have the knowledge and qualifications to
participate in the training program. All instructors must be fluent in both written and
spoken English.

The training program shall make up the majority of all training at the Project Site. The
routine training program consists of assigning each individual a qualification goal and
schedule for accomplishment. Each individual will receive Position Qualification
Requirements (PQRs) based on their specific qualification schedule, which shall outline
the specific knowledge and demonstrated skill requirements for satisfactorily performing
in the required position.

The training plan shall include the following minimum training:
e Overview of the Project and Technology
o The training will be attended by trainees assigned by Buyer
o The training will be delivered at the Project Site

o The training shall cover, at a minimum, the following topics:
introduction to Wind Power and BESS, basics of electricity,
Meteorological Towers, rectifiers, transformers, switchgear, Project
installation and testing, HSE, control system, measurement of
input/output energy, transmission lines (underground and overhead as
applicable), etc.

o Training shall cover all normal and off-normal operating procedures,
which Seller shall provide to Buyer
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7.1

e O&M training during the construction, commissioning, and testing phases
o The training will be attended by trainees assigned by Buyer
o The training will be delivered at Project Site

o The training shall include at least the following topics: Plant
operation, O&M philosophy, preventive and corrective maintenance,
HSE, quality assurance and control, spare parts philosophy, etc.

Seller shall be responsible for the attendance of all instructors needed to provide proper
training for each piece of equipment and system.

HEALTH AND SAFETY REQUIREMENTS

General Requirements

Seller shall prepare and implement a comprehensive Project/Project Site-specific health,
safety, and environment policy and associated procedures (HSE Plan) for the
performance of the Work. The HSE Plan shall apply at all times during the design,
preparation, construction, and operation of the Project and shall be prepared in
accordance with, and require compliance with, all Laws (including codes and standards)
and applicable Permits. The terms of the HSE Plan shall not conflict with the terms of
the Project Custody Plan. For the period from and after the Closing, the terms of the
HSE Plan shall be no less stringent than the terms of Buyer’s rules, policies, procedures,
and programs applicable to sites similar to the Facility site and the performance of work
similar to the Work for any of the health, safety, environmental, and other matters
covered in the HSE Plan and will not eliminate, condition, or otherwise limit any rights
granted to Buyer (or any member of the Buyer Group) under the Agreement or any
Ancillary Agreement.

Seller shall submit to Buyer at least one hundred twenty (120) days prior to the
Construction Commencement Date an initial HSE Plan that demonstrates Seller’s
commitment to the highest standards of health and occupational hygiene of the
construction workforce during the development, construction, operation, maintenance,
and repair of the Project. Buyer shall provide its comments to the initial proposed HSE
Plan, if any, to Seller within forty-five (45) days after Buyer’s receipt of the initial
proposed HSE Plan from Seller and within ten (10) Business Days after Buyer’s receipt
of any modification to a proposed HSE Plan from Seller, and Seller shall, in each case,
consider in good faith timely comments from Buyer on the proposed HSE Plan. Seller
shall be responsible for implementing, complying with, and enforcing, and performing
the Work in accordance with, the approved HSE Plan. Seller shall not commence Work
at the Project Site until the HSE Plan has been approved by Buyer. Buyer shall not
unreasonably withhold, condition, or delay its approval of an HSE Plan.
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The HSE Plan shall address and include pertinent information regarding any known or
reasonably anticipated safety issues arising out of the Work on the Project Site, including
the equipment to be incorporated into the Project (such as, for example, how to properly
handle generated and stored energy in emergencies) and operation of the Project prior to
Substantial Completion. Without limiting the foregoing, the HSE Plan also shall set forth
Seller’s detailed plan for addressing Environmental risks and challenges that may arise
during the construction, commissioning, testing, operation, maintenance, and repair
phases of the Project.

The Project shall be designed and HSE Plan (and Site Security Plan) developed to
minimize the risk of injury to personnel and to the public during performance of the
Work, including during the use, operation, maintenance, repair, and replacement of the
Project or components thereof.

Seller shall ensure that guidelines and policies for maintaining hygienic conditions and
appropriate shelter or shading at eating, resting, drinking, washing facilities, and
restrooms are established and adhered to by individuals at the Project Site.

The Project shall be designed to cease to energize and trip off in the event of a grid power
outage. In such circumstance, the Project shall cease to energize, trip off, and physically
isolate from the interconnected grid to prevent interaction with the grid (nominal
auxiliary load contactors may continue to serve these loads). This shutdown/isolation
mode includes both normal shutdown and system trips requiring reset.

Hazardous areas on or at the Project Site shall be identified and marked as such, and
Seller shall select and install suitable equipment for use in such areas.

Fire Protection and Firefighting Systems

The fire alarm and detection systems and the fire protection and firefighting systems for
the Project shall include the systems required to meet local and National Fire Protection
Association (NFPA) Standards.

e All fire alarms shall be arranged to annunciate at a constantly attended
location on a main fire alarm control panel. Local panels may be installed in
addition to the main panel as required or appropriate.

e Ifthe Project’s local panels and main fire alarm panel are installed by multiple
Contractors or Subcontractors, one of the Contractors or Subcontractors shall
be designated in writing as responsible for the integration of all remote alarms
to the main fire alarm panel and such record shall be transferred to Buyer at
the Closing

e Each fire alarm shall be readily accessible for inspection, testing,
maintenance, repair, and replacement
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e All communications (network) wiring shall be Class A; individual detection
circuits may be Class B

e The main fire alarm control panel shall have the capability to serve a
minimum of 500 fire alarms and to create and store an accurate,
comprehensible, electronically retrievable historical record of the activation
and performance of such alarms.

Smoke and/or heat detection systems at the Project shall be provided in accordance with
NFPA 72 and where recommended by NFPA 850, specifically, but not limited to, the
following areas as applicable:

e Air aspirating early warning smoke detection (e.g., VESDA) shall be provided
in areas with critical electronic equipment (e.g., computer rooms/DCS servers,
BESS)

e Control rooms shall have smoke detection installed throughout the control
room in the spaces that may contain humans, below raised floor systems, and
above suspended ceilings

e In control rooms that are or may be occupied 24/7, the detection in the
operating spaces may be omitted

e Control room break areas

e In-duct detectors shall be used for ventilation systems in occupied buildings
e Switchgear rooms and relay rooms

e Battery rooms

e Warehouses and buildings.

The Project shall be designed and built with a safe operating environment for equipment
and personnel. Seller shall select and install equipment and systems for the Project in
accordance with such obligation and separate equipment and systems at the Project Site
with sufficient distance, clearance, and other safeguards to mitigate hazards and risks,
including fire. The Project shall comply with all fire protection, fire alarm, firefighting,
and similar Laws (including codes and standards), applicable Permits, the NFPA
(including NFPA 850 and NFPA 855.

Miscellaneous site support structures such as warehouses, oil storage buildings, vehicle
maintenance facilities, bulk compressed gas storage, or other facilities not specifically
mentioned above in this Section shall be evaluated for the need for or appropriateness of
automatic fire, smoke, and heat detection systems and equipment and for water-based fire
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suppression systems in accordance with applicable codes and standards and the other
elements of the Performance Standard.

Miscellaneous site structures shall be separated from other important plant structures and
equipment in accordance with NFPA 80A.

Different firefighting systems shall be adopted according to the operational
characteristics of the particular areas and improvements on and near the Project Site to be
protected.

Seller shall coordinate the firefighting plan, system, and solutions for the Project and the
Project Site with the local fire department and shall obtain approval of the same from
Buyer.

Portable fire extinguishers shall be provided at strategic locations in accordance with
NFPA 10 and the Performance Standard.

e Sensitive electronic equipment areas (BESS, control room/DCS
servers/computer room, etc.) shall have an ABC-rated clean agent, Halotron,
water mist, or other effective agent that does not leave a residue after use.
Dry chemical extinguishers shall not be used in these areas.

e General electrical hazard areas shall utilize CO, or a clean agent extinguisher
sized appropriately for the hazard. Dry chemical extinguishers shall not be
used for general electrical hazards

e General areas and oil hazard areas may use any suitable ABC-rated
extinguisher, including dry chemical

e Extinguishers shall be located as follows:
o Near entrances and/or exits to an area

o Extinguishers in occupied buildings (warehouse, control room, DCS
server/computer room, electrical distribution, etc.), if applicable, shall
be located, at a minimum, at each exit door, with additional
extinguishers in the interior spaces if required to meet NFPA 10 travel
distances.

7.1.2 Safety Rules and Procedures

The Work shall be performed and completed in accordance with the HSE Plan and Site
Security Plan. Any safety rules and procedures required for any specific activities of the
Work shall be included in the HSE Plan.
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7.2

7.3

7.4

8.1

Arc Flash Hazard Analysis Study/Calculation

Seller shall perform in accordance with IEEE Standard 1584 an arc flash hazard analysis
study/calculation for all equipment installed pursuant to the Agreement. Arc flash hazard
incident energy levels shall be limited to 8 cal/sq.cm. Arc flash hazard reduction
maintenance systems may be utilized to achieve the required levels. Where 8 cal/sq.cm
levels cannot be achieved, site-specific operation and maintenance procedures shall be
required to address Project equipment clearance requirements.

Labeling that lists arc flash incident energy exposure levels, including instructions on
disconnecting devices required for the replacement of battery modules, shall be provided.

Signage

All necessary safety signs and warnings described in ANSI Z535-2002 (entire series from
Z535.1 through Z535.6) shall be included on Project Site fencing and each enclosure and
any other buildings at the Project Site. All necessary signs and warnings for
identification of Hazardous Substances as described in NFPA 704 shall be included on
the fencing, each building, and any other enclosure at the Project Site. Warning signs on
perimeter fencing shall be placed no further than 50 foot intervals.

Community Relations

Seller shall manage for community relations with respect to the Project through
Substantial Completion (except as otherwise directed by Buyer after the Closing). Seller
shall use best efforts to undertake such works and other activities as necessary or
advisable to engender and maintain, and shall perform the Work and its other obligations
under the Agreement in a manner that is intended to engender and maintain, a positive
perception of the Project within, and a harmonious relationship with, the surrounding
community, such that Buyer could reasonably be expected to inherit that perception and
relationship at the Closing and thereafter preserves the same through Substantial
Completion and, to the extent based on Seller’s or the Seller Service Providers’ acts or
omissions, thereafter.

DOCUMENTATION TO BE SUBMITTED PRIOR TO COMPLETION OF THE

DESIGN AND ENGINEERING PHASE

Minimum documentation to be submitted at Bid / RFP Stage

Without limiting Seller’s obligation to provide other documents required to be delivered
under this Scope Book or the Agreement, Seller shall prepare and submit to Buyer the
following documents during the Bid/RFP phase of the Project:

e Master Deliverables List
e Critical Path Schedule

e Critical Milestones Schedule
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List of proposed Vendors and Subcontractors
Equipment Supply Matrix

Asset Equipment Warranties for major equipment
Proposed Project Management Team List
Division of Responsibility Matrix

Legal Description of Site (conditional use permits, endangered species studies
[including studies of species protected under the federal Bald and Golden Eagle
Protection Act and federal Migratory Bird Treaty Act], historical artifacts report
and environmental assessments)

Interconnection Agreement and all interconnection studies (i.e., Feasibility Study,
System Impact Study, and Facility Study)

Transmission Service Agreement, if applicable, and all transmission service studies
Preliminary Energy Yield Assessment including site wind assessment

o Wind performance report (Historical Climatological Data) supported by a
minimum of one year worth environmental and wind data.

o 12 month x 24 hourly production schedule (in Excel).

o Typical Metrological Year (TMY) of hourly wind farm production profile
(in Excel).

o Bidder should clearly identify any unavailability and efficiency loss factors
o Provide uncertainty analysis associated with the Energy Yield Assessment

o Review of Historical Climatological Data to ensure suitability of proposed
WTG make and model

Performance Guarantee

Performance Warranties (Power curve, noise, and availability)

Works Scope and Works Schedule

Testing Plan (Factory tests, commissioning tests, and acceptance tests)
Quality Assurance Plan

HSE Plans

Customs Procedures

Permit Matrix

Foundation loads (provided by Turbine Supplier)

PSSE model (provided by Turbine Supplier)
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e Environmental Impact Assessment
e Operation and Maintenance Manuals
e List of Minimum Project Drawings to be submitted
o Electrical single-line drawings
o Provide project site layout (including turbine coordinates)
o Geotech Report
o Hydrology Report
o Climate/wind analysis
o Met mast details, calibration information and met mast data
o Foundation Drawings
o Historical Climatological Data

o Site security plan
8.2  Minimum documentation to be submitted prior to Contract Agreement

Without limiting Seller’s obligation to provide other documents required to be delivered
under this Scope Book or the Agreement, Seller shall prepare and submit to Buyer the
following documents prior to Contract Agreement Stage of the Project:

e Updated Revisions to all documents submitted during Bid/RFP Phase

e Any documents that were requested but not available during Bid/RFP Phase
8.3  Minimum documentation to be submitted prior to Full Notice to Proceed (FNTP)

Without limiting Seller’s obligation to provide other documents required to be delivered
under this Scope Book or the Agreement, Seller shall prepare and submit to Buyer the
following documents prior to FNTP:

e Updated Revisions to all documents submitted prior to Contract Agreement

e Any documents that were requested but not available prior to Contract Agreement
8.4  Documentation to be Submitted During Project Construction

Without limiting any other documents required to be delivered under the Agreement or this
Scope Book, Seller shall prepare and submit to Buyer the following documents from and
after the Construction Commencement Date through Substantial Completion:

e Monthly progress reports in accordance with Section 6.2 of the main body of the
Agreement, including:

o Engineering, procurement, and construction activities

o HSE information (near misses, incidents, accidents, training, etc.)
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o Updated Project schedule including lookahead for coming month

o Visual report of completed activities using layout drawings and photographs
Copy of all Project Work Permits and Project Operational Permits when obtained
Final Commissioning Program
Final Performance Test Procedure
Final O&M Philosophy

8.5  Minimum documentation to be submitted prior to Financial Close

Without limiting Seller’s obligation to provide other documents required to be delivered
under this Scope Book or the Agreement, Seller shall prepare and submit to Buyer the
following documents prior to Financial Close of the Project:

Updated Revisions to all documents submitted during prior to FNTP
Any documents that were requested but not available prior to FNTP
Wind Performance Summary Report

o Provide a copy of Bidder’s wind performance report supported by a
minimum of two years’ worth of wind data

o 12 month x 24 hourly profile (in Excel)

o 8,760 hourly profile (in Excel) performance (Bidder should clearly identify
any availability loss factor assumptions)

Completed Performance Guarantee
Test Reports (Factory tests, commissioning tests, and acceptance tests)
All Project As-built drawings to be submitted
Reports and Other Documents
o All Permits
o All signed and approved design change requests
o All site study reports (geotechnical, hydrological, EIA, etc.)
o Training manuals

o Punchlist in accordance with Section 7.5(b) of the main body of the
Agreement, including the agreed Punchlist Holdback Amount

o Invoices

o Records

PROPRIETARY AND CONFINDENTIAL INFORMATION
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8.6

Supplemental Appendix Information

For each of Appendices 1 through 6 attached hereto, and in accordance with the other
terms of this Agreement, including the applicable Appendix, the Scope Book, and the
remainder of this Section 8.6, Seller shall update all cells left blank, if applicable, as of
the Effective Date in such Appendix with accurate data, content, and/or information
contemplated for such cell by the applicable row and heading in such Appendix. Subject
to the other provisions of this Section 8.6 and the applicable Appendices, and without
limiting the other terms the Agreement, Seller shall provide to Buyer, using the best
information reasonably available to Seller at the time, periodic updates to each such
Appendix at the intervals specified in the Agreement for Seller updates to the Schedules,
provided that no cells may be updated after the date that is 90 days prior to the Closing
without the prior written agreement of Buyer and Seller.

End of Scope Book Main Body

PROPRIETARY AND CONFINDENTIAL INFORMATION
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Appendix 1: Proposed Project Information

Bidder must fill out this table for the proposed wind project and attach equipment datasheets.

Item | Site Information /Design Conditions Responses Units
1 | Design Lifetime of the plant Yr
2 | Site coordinates
3 | Project Size Mwac
4 | Project Land Area ac
5 | Site Description
6 | Distance to POI miles
7 | Annual Yield GWh/yr
8 | Seasonal Yield GWhlyr
9 | Project Availability %
10 | Average Elevation FT as.l
11 | Ambient Temperature Recorded (Minimum/Average/Maximum) °F
12 | Design Temperature for Operation (Minimum/Maximum) °F
13 | Design Relative Humidity %
14 | Design wind speed mph
15 | Rainfall (Annual Avg/Annual Max/1-day Max) in.

Seismic Zone (Zone and ground acceleration values shall be

16 confirmed by the geotechnical study).

Item | Wind Turbine Generators (WTG) Responses Units

=

Attach datasheets

Manufacturer

Model Number

Wind Turbine Classification

Turbine Nameplate for MW

Turbine Nameplate for Power Factor

Turbine Nameplate for MVA

Cut-in Wind Speed mph

Ol INOO|OT|B|jlW|IDN

Rated Wind Speed mph

=
o

Cut-Out Wind Speed mph

-
-

Survival Wind Speed mph

PROPRIETARY AND CONFINDENTIAL INFORMATION
Page 14



Item | Wind Turbine Generators (WTG) Responses Units
12 | Standard Operating Temperature Range
13 | Cold Weather Package Temperature Range
14 | Hot Weather Package Temperature Range
15 | Hub Height m
16 | Rotor Diameter m
17 | Rotor Swept Area m2
18 | Gearbox or Direct Drive
19 | Gearbox Manufacturer
20 | Gearbox Model
21 | Generator Manufacturer
22 | Generator Model
23 | Blade Manufacturer
24 | Blade Model
25 | Plant Control Platform / System
26 | SCADA for Turbine or complete Wind Farm including MET tower
27 | WTG transformer location (up tower, down tower, pad mount)
28 | Can the Gearbox be replaced without removing the blades? Y/N
29 | Can the Generator be replaced without removing the blades? Y/N
30 | How often does the WTG require regular maintenance?
31 | Warranty for WTG Performance
32 | Warranty for Gearbox (years) YRS
33 | Warranty for Generator (years) YRS
34 | Warranty for Blades (years) YRS
35 | Warranty for Tower (years) YRS
36 | Warranty for Other Parts YRS
37 | How many of these WTG Models are operational in the USA?

How many years has this WTG model been operational in the
38
USA?

39 | Please confirm the WTGs meet each of the following conditions:

PROPRIETARY AND CONFINDENTIAL INFORMATION
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Item | Wind Turbine Generators (WTG) Responses Units
40 Curtailment Control Y/N
41 Voltage Control Y/N
42 Voltage Droop Control Y/N
43 Power Factor Controls Y/N
44 Frequency Controls Y/N
45 Integrated Control of Capacitor and Inductor Banks Y/N
16 ReactIVt_a Power Production During Zero Real Power Y/N

Production
47 Mechanical Loads Analysis included in SCADA? Y/N
48 Low/High/Zero Voltage Ride-Through Y/N
49 Special Installation Tools Included Y/N
50 Wind Farm Control Management System included in Y/N
SCADA?
51 | Does the WTG include electrically driven service Lift? Y/N
52 | Which of the following WTG options are included in this Proposal:
53 Weather Condition Monitoring System Y/N
54 24/7 Offsite Monitoring (if yes, how many years) Y/N
55 Icing Detection System Y/N
56 | Corrosion protection category for exposed sections cgieg:j%r%/
Item | WTG Transformer Responses
1 | Attach datasheets
2 Manufacturer
3 Model Number
4 | WTG transformer location (up tower, down tower, pad mount)
5 | Rating / Cooling kVA
6 Is the transformer Dry-type or oil insulated? Y/N
7 If wet, what is the oil quantity?

PROPRIETARY AND CONFINDENTIAL INFORMATION
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Item | Wind Monitoring Stations Responses
1 | Type of System to be Used (Met Towers, LIDAR/Sodar, etc.)
2 | Attach datasheets
3 | Number of towers or LIDAR/Sodar installations
4 | Tower or LIDAR/Sodar Manufacturer
5 | Tower or LIDAR/Sodar Model
6 Is the tower in accordance to IEC 61400-12?
7 | Is the data integrated with the WTG OEM SCADA system?
Is remote monitoring available?
9 Provide list of sensors installed and data provided to SCADA
system
What wind heights (i.e. 40m, 60m & 80m) or range of heights will
10 Y/N
be measured?
11 | Are met towers guyed or free standing? Y/N
12 | Do the monitoring systems have UPS system? How many hours? Y/N
Notes:

“Final” — Seller may update data or other information for the specified characteristic only with
the prior written agreement of Buyer and Seller, which shall not be unreasonably withheld by

either Party.

This Appendix is subject to, without limitation, the terms of Section 8.6 of the Scope Book.

*** END OF APPENDIX 1 ***

PROPRIETARY AND CONFINDENTIAL INFORMATION
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Appendix 2: Reserved

Reserved.

*** END OF APPENDIX 2 ***
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Appendix 3: Reserved

Reserved

*** END OF APPENDIX 3 ***

PROPRIETARY AND CONFINDENTIAL INFORMATION
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Appendix 4: Reserved
Reserved.

*** END OF APPENDIX 4 ***
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Appendix 5: Project Performance Test Procedures®

*** END OF APPENDIX 5 ***

4 To be provided by Seller and approved by Buyer prior to the Effective Date. The procedures are expected to
include, among other things, pre-test meetings, checks, and other requirements, test procedures and protocols, notice

and engineering, equipment, instrumentation, monitoring, control system and other document deliverables, and data
collection and filtering.

PROPRIETARY AND CONFINDENTIAL INFORMATION
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Appendix 6: Project Site Map®

*** END OF APPENDIX 6 ***

°> Appendix 6 cannot be updated without approval of Buyer.

PROPRIETARY AND CONFINDENTIAL INFORMATION
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Appendix 7: Approved Manufacturers and EPC Contractors List

A vendor appearing in the list below as an Approved Vendor for a particular type of
equipment, system, or item shall not be an Approved Vendor for the manufacture of any other
type of equipment, system, or item unless it is also identified therein as an Approved Vendor for
such other type of equipment, system, or item. The inclusion of an entity on the list does not
mean that such entity has been determined to satisfy or been pre-approved with respect to the
requirements in, and other terms of, this Scope Book or the Agreement that apply, directly or
indirectly, to EPC Contractors, vendors, manufacturers, or providers of equipment, systems, or

items on (or not on) the list. Nothing in this Appendix 7 is intended to or shall limit the
application of such requirements or terms, directly or indirectly, to any entity on the list.

Vendors or EPC Contractors not included in the list shall be considered and permitted
upon Buyer’s approval in its sole and absolute discretion. Vendors and EPC Contractors

submitted for approval shall be evaluated based on a combination of installed capacity of largest

facilities, total installed capacity of all facilities, bankability of product, company net worth,
legal standing of the company, safety record and policies, quality assurance/quality control
procedures, and other factors.

Approved Manufacturers List
Major Equipment
Meteorological Nello FETSIRL
. NRG
Towers Corporation
Systems

Wind Turbines GE Siemens Vestas

ABB Waukesha Siemens Alstom Hyundai
Transformer — -

Virginia Pennsylvania Cooper PACS Howard

Transformer | Transformer
Switchgear ABB Cutler- GE Powell

Hammer

Balance of Plant
DIEBUANEEE Square D Siemens Eaton AEE St

Campbell Kipp and
Data Logger Scientific Zonen
Power
Distribution Powell Zachry PACS Alstom
Center
AN/ I ABB GE-Hitachi Mitsubishi | Siemens
Breakers
HV Disconnect Pascor Southern-
Switch States
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Approved Manufacturers List

Major Equipment

Battery Energy Storage System

Samsung LG Chem BYD Panasonic | Tesla
Batteries
CATL
: Power
Power Conversion | SVA TMEIC Schneider | -\ ironics | IN9eteam
System ABB Chint

EPC Contractors: [Seller to provide a list of EPC Contractors for Buyer’s approval]

*** END OF APPENDIX 7 ***
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APPENDIX 8: NERC Requirements - Effective Date®

Maintenance

NERC Title Requirement(s) | NERC
Standard Responsibility
EOP-004-4 Event Reporting R1, R2 GO/GOP
FAC-001-3 Facility Interconnection Requirements R2, R4 GO
FAC-002-2 Facility Interconnection Studies R2, R5 GO
FAC-003-4 Vegetation Management R1, R2,R3, R4, |GO
R5, R6, R7
FAC-008-3 Facility Ratings R1, R2, R6, R7, |GO
R8
IRO-010-2 Reliability Coordinator Data R3 GO/GOP
Specification and Collection
MOD-025 Verification and Data Reporting of R1, R2 GO
Generator Real and Reactive Power
Capability and Synchronous Condenser
Reactive Power Capability
MOD-026 Verification of Models and Data for R2,R3,R4,R5 |GO
Generator Excitation Control System or
Plant VVolt/VVar Control Functions
MOD-027 Verification of Models and Data for R2, R3, R4 GO
Turbine/Governor and Load Control or
Active Power/Frequency Control
Functions
MOD-032-1 | Data for Power System Modeling and R2, R3 GO
Analysis
PRC-002-2 Disturbance Monitoring and Reporting R2, R3, R4, R7, |GO
Requirements R8, R9, R10,
R11, R12
PRC-004-5(i) | Protection System Misoperation R1, R2,R3, R4, |GO
Identification and Correction R5, R6
PRC-005-1.1b | Transmission and Generation Protection | R1, R2 GO
System Maintenance and Testing
PRC-005-6 Protection System, Automatic Reclosing, | R1, R2, R3, R4, |GO
and Sudden Pressure Relaying R5

6 NTD: Items to be updated and current as of the Effective Date of the Agreement and as required thereafter
pursuant to Sections 5 and 9.4 of the Scope Book.
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NERC Title Requirement(s) | NERC

Standard Responsibility

PRC-006- Automatic Underfrequency Load R8 GO

SERC-02 Shedding Requirements

PRC-012-2 Remedial Action Schemes R1, R3, R5 R6, |GO

R7, R8

PRC-015-1 Remedial Action Scheme Data and R1, R2, R3 GO
Documentation

PRC-016-1 Remedial Action Scheme Misoperations | R1, R2, R3 GO

PRC-017-1 Remedial Action Scheme Maintenance R1, R2 GO
and Testing

PRC-018-1 Disturbance Monitoring Equipment R1, R2,R3, R4, |GO
Installation and Data Reporting R5, R6

PRC-019-2 Coordination of Generating Unit or Plant | R1, R2 GO
Capabilities, Voltage Regulating
Controls, and Protection

PRC-023-4 Transmission Relay Loadability R1, R2, R3, R4, |GO

R5

PRC-024-2 Generator Frequency and Voltage R1,R2,R3,R4 |GO
Protective Relay Settings

PRC-025-2 Generator Relay Loadability R1 GO

PRC-026-1 Relay Performance During Stable Power | R2, R3, R4 GO
Swings

PRC-027-1 Coordination of Protection Systems for R1, R2, R3 GO
Performance during Faults

TOP-003-3 Operational Reliability Data R5 GO/GOP

TPL-007-3 Transmission System Planned R6, R10 GO
Performance for Geomagnetic
Disturbance

VAR-002-4.1 | Generator Operation for Maintaining R5, R6 GO
Network Voltage Schedules

COM-001-3 Communications R8, R11, R12 GOP

COM-002-4 Operating Personnel Communications R3, R6 GOP
Protocols
System Restoration from Blackstart R11, R12, R13,

EOP-005-3 | Resources R14,R15,R16 | °OF
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NERC Title Requirement(s) | NERC

Standard Responsibility
Reliability Coordination -

IRO-001-4 Responsibilities R2,R3 GOP

PER-005-2 Operations Personnel Training R6 GOP

PER-006-1 Specific Training for Personnel R1 GOP

EF;E’;I;) 01- System Protection Coordination R1, R3 GOP

TOP-001-4 Transmission Operations R3,R4,R5 R6 | GOP
Transmission System Planned

TPL-007-3 Performance for Geomagnetic R6 GOP
Disturbance Events

VAR-002-4.1 Generator Operation for Maintaining R1, R2, R3.R4 | GOP

Network Voltage Schedules

*** END OF APPENDIX 8 ***

Page 27




APPENDIX 9
Collector Substation

Page 28



A
== Entergy

Appendix 9
Collector Substation

for

Build-Own-Transfer Acquisition
Agreement

Page 29



a > N

TABLE OF CONTENTS

INTRODUGCTION ....ciiiii it e e e e e s s raa e e e e e s s e rraaeaaeeeas 111
1.1 PUIPOSE ...ttt 111
1.2 SCOPIE .ttt 111
R B €T o 1ol - | I D L PSR STR 111
1.4 HV Collector SubStation WOrK...........cooiireiiiieiiiiesiie e 112
1.5  Changes in thiS REVISION ........couiiiiiiiiiiiiesee e 113
1.6 DBVIALIONS. ... ettt e e s e et e e e nnae e e nnee e 113
DEFINITIONS, TERMINOLOGY AND ACRONYMS ... 113
APPLICABLE CODES AND STANDARDS.......cco oo 115
S A I SRRSO 115
GENERAL REQUIREMENTS ...t 116
5.1  Site Environmental CharaCteristiCS.........ccoveiiiieiiiieeiiee e sieeeseeeseee e s 116
5.2  Substation Current, VVoltages and ClearanCes............ccocevvverveenieeiieeiieeneeenes 116
5.2.1  CUIrent RAIINGS ......oeieieiieiiiesie et 116
5.2.2  VOItage RALINGS ......oeeeieiieeiiie e sie st se e se e sre e e e snaae e saae e e 116
5.2.3 Clearances and SPACINg .......ccecveeeriirreiiireiiieeesiieeaseeeesieeesaeeesaeeesneees 117
5.3  Substation EQUIPMENT ......oeeeiiie et 119
5.3.1 Approved ManuUfaCtUrerS.........cccceuiireiiireiiiie e e see e see e 119
5.3.2  HV CaDIES ...uiiiieiieiee e 119
5.3.3  Substation BUS/CONAUCTIOIS ........ccoiviiiiiiiieriie e 119
5.3.4  INSUIALOTS. ....eviiiie ittt 119
5.3.5 Load COMDINALIONS: .....ccuviiiiiiiiieiie st 120
5.3.6  SUIGE ATTESIEIS . ..ieiiiieiiiiiiiiti ettt e e e e e 120
5.3.7  DISCONNECE SWILCNES.......vviiiiiiiiieiie s 122
5.3.8 Operating MeChaniSM............ccccueeiiireiiie e 124
5.3.9 EHV Switches (345 kV & 500 kV) Additional Requirements.............. 125
5.3.10 LiINE TUNELS ...eiutieiiiieeiiee sttt ettt ettt e et 125
5.3.11 MEtering DEVICES .....cccuvieeieiie ettt 125
5.3.12 COVT S & PT S i iuiiiiiiiiieie ettt ettt 126
5.3.13 CirCUIt Breakers.......ccvveiiiiiiieiiieiie et 130
5.3.14 Generator Step-up Unit (GSU) / Main Power Transformer (MPT)....... 132

Page 30



5.4 Short Circuit Capability .........c.cooiiiiiiiiiii e 135
541 WINGINGS: .ttt 136
542 TaNK .o 136
5.4.3 Bushings and Terminals ..........cccccoeiiiiiiieniiie e 136
5.4.4 Control CabinNetS........ccuiiiiiieiiie e 144
5.5  Generator Step-Up Transformer Warranty..........cccocvevveiienieeniesnienieenee s 149
5.6  Neutral Grounding Reactor (NGR).........ccciiiiiiiiiiiieiie e 149
5.7  Station Service Transformer (Auxiliary L0ads) .........ccccovverviiniieiiieniieiieene, 150
5.8  ReACtIVE EQUIPMENT ..ottt 151
5.8.1  CirCUIt SWITCRET ... .eiiiiiie et 151
5.8.2  SHhUNT REACIOIS ...cveiieeiiie ettt 152
5.9 CONIOL HOUSE.......oiiiiiie ettt et e e e et eennnaeennnen e 152
5.9.1  GENEIAL .....veieeiiie ettt 152
5.9.2  ROOT ...t 152
5.9.3  ClIING...iiiiiiiiie s 153
5.9:4 WIS ..o 153
D.9.5 DIOOKS ...t 153
598 PAINt...iiiiiiiiiicie e 153
IR I A O 1 o] (- I - Y2 ST SUPR 154
5.9.8  LIGNtING....uiiiiiie et 154
5.9.9 AIFrHANAIING ...ooeiiiiecec e 154
5.9.10 WaAITANTY ...ttt a s 154
5.10  Substation Civil/Structural Design Criteria...........ccccovvveiiiireeiiieeiiieesiee s 155
5.10.1 Siting and CiVil .......ocoiiiiiiie e 155
5.10.2 Oil CONLAINMENT ......cciiiiiiiiiieiii et 159
CODE AND STANDARDS ......cooitiiiiieit ettt e ae e staesraeae e 160
EQUIPMENT SUPPORT STRUCTURE LOADING ........cocoiiiiiieiieie e 162
0 A Mo - To [ O L L PR U PP TR 162
7.2 Load COMDINALIONS ....ccuvieiieiiieciie ettt 168
7.3 SErUCIUrAl ANAIYSIS......cciiiie ettt aee e 169
7.4  Equipment Support Structure DESIQN ......c..eeoiieeiiiee e 169
7.5  Structure DefleCtiON .......c.eviiiiii e 169




CONTROL HOUSE STRUCTURAL DESIGN.......ccciiiiiiiieiiieiiece e 170

8.1 DESIGN LOAUS ...ttt 170
8.2 Fall PrOtECHION......oiiiiii ettt 170
8.3 RO e 171
8.4 CADIE TTAY oo 171
FOUNDATIONS . ...t a e e e e e s et e e e e e e e e s e e nnneees 171
9.1  Foundation Deflection and ROtAtioN .............cccveiiiieiiiie e 172
9.2 A =] T SRS 172
9.3 RECOId AOCUMEBNES......eieiiiieiiiie et ee e e e e e e e e s e e nnnee e 173
FENCE & SIGNAGE ..ot e e 173
0 R C | (S J TP RPT PP 173
10.2  SHONAGE .. ettt ettt ettt ettt 173
SUBSTATION PHYSICAL DESIGN CRITERIA ... 174
11.1  SubStation BUS SYSIEM ......coiuiiiiiiiiiiiie e 174
11.1.1 BUS SYSTEIMS ...ttt 174
11.1.2 BUs CoNFIQUIALION ......vveiiiie e ctee e 174
11.1.3 BUS FITEINGS c.vvveeiviiee ettt tee et e et a e e e e e e sntaeesnnee e 174
11,2 SEAION LAYOUL.....oiiiiiieiiiee ettt et e et e et e e nna e e nnaeeennnaee e 175
11.3  Phase OFENtation ..........oouiiiiiiiieiie e 175
11.4  Grounding SYSIEIM ....cciiieeiiie et e et e st e et e et e e st e et e e e sraeeesnaaeesnreeeanes 175
11.5  Grounding DeSigN Criteria.......ccveeiiveeeiiieesiiieeeiieesrie e s e e e e e srae e 175
11.6  Grounding System COMPONENTS ........eeeiiieeiiieeeiieeeitieessre e e srre e e seeeesraeeesree e 176
11.6.1 SOI STTUCKUIE....ccuviiiiiieiiie ettt 176
11.6.2 Ground Grid:....cocueeiiieiie et 176
11.6.3 Grounding ROAS ......cvvveiiiieiciiee et 176
11.6.4 Grounding CONNECLIONS .......ccuvvieiiie et 176
11.6.5 Above Grade Grounding ProViSiONS ...........ccccvvveiiieeiiieessieeesine s 176
11.6.6 Crushed ROCK ........ccuiiiiiiiii ittt 177
11.6.7 Grounding DraWingS ......c.eeeiiurieiiiie e ciee e srtee e e e saeeesane e 177
11,7 CONAUIL SYSEBM ..ttt e e e et e e e ree e 178
11,71 CONUUITS .ottt sttt ettt et e e are et e et e aneeenree s 178
11.7.2 Cable TrenCh ... 178




L1.7.3 PUIIDOXES. ..ot 179

11.7.4 Cable ENtry and TraYS ......ccooiuieiiieieiiiesiee e 179

11.8  LIgNtNING SYSEM ....ooiiiiiiiiiiieiii ettt 179

11.8.1 Lighting SYSTEIM ....cuiiiiiiiiiieiie et 180

11.9  Substation Security/Safety (CODE) .......cccoiiuiiiieiiieiiieiie e 181

11.10 ANIMAl DELEITENTS .. .eiiiiie ettt e e e e snreeeanes 181

11.11 Substation Protection & Control Design Criteria............cccovvervienieiiieniieninns 182
11.11.1 Protection and Control ReqUIrEMENTS..........c.coocveiiiiiiiiiieiiie e 182

11.11.2 Backup and Transfer TriP ......cooeiiiiiieiiiee e 182

11.11.3 Transmission Line ProteCtion ..........cccccveiiiireirinesiiieecieeesiee e s 182

11.11.4 BUS PrOtECLION ...ooeiuiiieiiiie ettt e e nnnee e 182

11.11.5 Transformer ProteCtion ..........ccoouveeiiiieeiiiiesiiie e e siee e 183

11.11.6 Capacitor Bank ProteCtion ............cccoiveiiieiiiiiie e 183

11.11.7 Shunt Reactor ProteCtion ..........ccceeviuveeiiiieeiiiieeeiee s siee e siee e sineesiee e 184

11.11.8 HV Breaker CONtrol..........cccveiiiieeiiiee e 184

11.11.9 HV Motor Operated Switch Control ...........cccccoevveiiieeice e 185

11.11.10 MV Collection Feeder ProteCtion...........cccooveeieeiiieineenie e 185

11.12 Relay Calculations and Setting ReqUIrements...........ccccoccvveiiieeeniireesieeesveeenn 185

12 CONTROL HOUSE ......coiiiie ittt 186
12,1 DO SYSIBIM ...ttt e et 187

12,2 AC SYSBIM L.t 188

12.3  Metering REQUITEIMENTS .......vvveiiieeeciee e siee e tee e s e e stea e srre e e e s e e snaeeanes 188

124 SCADA ..ottt 189

12.5  COMMUNICALIONS ....vviiiieiii ittt snneennee s 189

12.6  Digital Fault Recorder (DFR).......ccciuiiiiiieeiii e 190

12.7  Low Voltage Cable (WIriNg) .......ocooueeeiiieeiiie e 190

13.  PHYSICAL AND ELECTRONIC SECURITY ...ooiiiiiiiieiieieecceee e 191
14, DELIVERABLES ...ttt sttt anee 192
15, ATTACHMENTS L.ttt nte e sae e naeanee 193
ATTACHMENT 1: APPROVED MANUFACTURER LIST ..ot 193
ATTACHMENT 2 — SITE ENVIRONMENTAL CHARACTERISTICS........ccoooveiieiienn, 198

Page 33



1.
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1.2

1.3

INTRODUCTION

Purpose

This Appendix 9 to the Scope Book (this “Appendix 9”) provides design requirements
and reference material for the design of renewable energy (Wind, wind, battery storage)
collector substations (the “Collector Substations”) that will be built in or connected to the
Project. This Appendix 9 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 Collector Substations.’

Scope

This Appendix 9 applies to all new Collector Substations.

This Appendix 9 primarily describes technical requirements, both performance-based and
prescriptive for the design and installation of Collector Substations. 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 9.

General Data®

This Appendix 9 addresses aspects of the Work relating to Collector Substations. 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
Collector Substations, Seller shall comply with, any cause its Contractors and
Subcontractors to comply with, the terms of this Appendix 9, the Scope Book, all Laws
(including codes) and applicable Permits.

This Appendix 9 provides the minimum functional specification (MFS) for the Collector
Substations, including scope and design requirements. In addition to the requirements set
forth in the Agreement (including the Scope Book), the Collector Substations shall

" This document is written on the basis of a Project within the ETI service territory. If Project is located outside of
the ETI service territory, Seller to verify that design meets the more stringent of this Appendix 9, local transmission
operator requirements, and any local codes or standards.

8The document remains subject in all respects to Buyer’s continued due diligence and internal review (including by
Buyer’s subject matter experts). On occasion, this draft includes certain provisions on the basis that the drafters
were unaware of information that might cause those provisions to be drafted in a materially different way or
eliminated altogether. This draft may need to be revised to reflect certain matters included or not addressed in the
Agreement or the RFP or that have been reconsidered. ETI reserves the right to issue an updated version of this
document at a later date.
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comply with all requirements specified in the GIA or any other Required Deliverability
Arrangement.

This Appendix 9 is part of the Scope Book.

Article, Section, Table, Figure, and Attachment references in this Appendix are to this
Appendix 9 unless otherwise provided or the context otherwise requires.

HV Collector Substation Work

The Work includes the supply, assembly, and installation of the following components:
e HYV switchgear, if applicable
e MV switchgear, if applicable
e MV/HV transformer(s)
e Switchyard buses
e Revenue metering
e Circuit breakers
e Disconnect switches
e Overhead line
e Backup power supply/emergency generator
e UPS, if applicable
e HVAC
e Grounding
e Lightning protection system, if applicable
e Conduits and cable trays
o Cables
e Relay Protection
e Lighting systems (including emergency lighting)

e 1&C system (including fire alarm system), if applicable
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1.5

1.6

e FEarthwork
e Structures
e Fencing

Changes in this Revision

[Reserved]
Deviations

Any deviations from the MFS for the Collector Substations or the terms of this Appendix
9 shall require Buyer’s prior approval and will be subject to the terms of the Agreement.

DEFINITIONS, TERMINOLOGY AND ACRONYMS

Terms with initial capital letters used but not defined in this document shall have the
meanings ascribed to such terms in the Agreement, unless the context manifestly
requires otherwise. For the avoidance of doubt, the rules of interpretation set forth in
the main body of the Agreement shall apply to this document.

Equipment support structures: Generally, refers to all structures within the Collector
Substation other than the control house.

System Voltage: The root-mean-square (rms) phase-to-phase voltage of a portion of an
alternating-current electric system. Each system voltage pertains to a portion of the
system that is bounded by transformers or utilization equipment. (All voltages are rms
phase to-phase or phase-to-neutral voltages.) (ANSI C84.1)

Nominal System Voltage: The voltage by which a portion of the system is designated,
and to which certain operating characteristics of the system are related. Each nominal
system voltage pertains to a portion of the system bounded by transformers or utilization
equipment. (ANSI C84.1)

Maximum System Voltage: The highest system voltage that occurs under normal
operating conditions, and the highest system voltage for which equipment and other
components are designed for satisfactory continuous operation without derating of any
kind. In defining maximum system voltage, voltage transients and temporary
overvoltages caused by abnormal system conditions such as faults, load rejection, and the
like are excluded. However, voltage transients and temporary overvoltages may affect
equipment operating performance and are considered in equipment application.

(ANSI C84.1)

Low Voltage (LV): Nominal system voltage less than 1000 volts. This term is also used
as an adjective to designate the low voltage winding of a power transformer and for
referring to the low voltage side of a distribution substation.
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Medium Voltage (MV): Nominal system voltage above 1 kV and up to 38 kV. (Note
that ANSI C84.1 defines medium voltage as nominal system voltage above 1 kV and
below 100 kV).

High Voltage (HV): Nominal system voltages 69 kV and higher up to 230 kV. (Note
that ANSI C84.1 defines high voltage as nominal system voltage between 100 kV and
230 kV). This term is also used as an adjective to designate the high voltage winding of a
power transformer and for referring to the high voltage side of a distribution substation.

Extra High Voltage (EHV): Nominal system voltage 345 kV and above.

Ampacity: The current-carrying capacity, expressed in amperes, of an electric conductor
under stated thermal conditions.

Distribution Substation: A substation whose combination of switching equipment and
step- down power transformers are arranged to reduce incoming transmission and
distribution voltages, from Transmission up to 230 kV, to Distribution at 34.5 kV and
below, for distribution of power to rural, residential, commercial, and industrial loads. It
may or may not contain transmission breakers. Distribution substations may also be a
combination of switching equipment and step-down transformers arranged to reduce
distribution voltages to lower distribution voltages.

Switching Station: A substation that connects three or more transmission lines 69 kV or
above without power transformers. A switching station does not serve distribution load.

Transmission Substation: A substation, 69 kV or above, containing switches, circuit
breakers, busses, and transformers for switching power circuits and to transform power
from one voltage to another or from one system to another.

Note: the terms switching station and substation are commonly used as interchangeable.
Finished Grade (or Subgrade): Design site elevation, after site grading.

Substation Designer: For the purposes of this guide, any person, regardless of business
unit or contractor or employment status, who makes decisions pertaining to the
equipment to be used in a substation, or the manner in which it will be used. Generally,
the term “Substation Designer” includes substation layout and relay designers.

Base flood means the flood level having a one percent chance of being equaled or
exceeded in any given year. Base flood is also known as 100-year flood. Note that a
100-year flood does not mean that such a flood occurs once every 100 years; instead, it
means that there is a one in one-hundred (or 1%) chance of such a flood occurring in a
given year. There is approximately a 63.4% chance of one or more 100-year floods
occurring in any 100-year period.
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APPLICABLE CODES AND STANDARDS

The Collector Substations shall be designed and constructed in accordance with all
applicable and up to date codes, ordinances and standard industry practices including,
without limitation, ANSI, IEEE, NEMA, standards and FERC, NERC and OSHA
regulations. This includes, without limitation, the standards and guidelines for substation
design established by the following sources:

American National Standards Institute (ANSI)

Institute of Electrical and Electronics Engineers (IEEE)

Insulated Cable Engineers Association (ICEA)

American Society of Mechanical Engineers (ASME)

National Electrical Code (NEC)

National Electrical Safety Code (NESC)

National Electrical Manufacturers Association (NEMA)

North American Electric Reliability Corporation (NERC)

National Fire Protection Association (NFPA)

Uniform Plumbing Code (UPC)

Underwriters Laboratories (UL)

American Concrete Institute (ACI)

American Iron and Steel Institute (AISI)

Federal Occupational Safety and Health Administration (OSHA)

Avian Power Line Interaction Committee (APLIC)

ANSI/T1A-568-C.0-2009 Generic Telecommunications Cabling for Customer

Premises

NECA/FOA 301-2009 Installing and Testing Fiber Optics

e RUS Bulletin 1724-200 Rural Utilities Service Design Manual for High
Voltage Transmission Lines Electrical System Requirements

e RUS Bulletin 1724-300 Rural Utilities Service Design Guide for Rural
Substations

e Underwriters Laboratories, Inc. (UL)

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 9.

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, the 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 to be borne by the Seller.

SAFETY

The Substation Designer shall incorporate safe work practices into the design of the
collector substation. The Collector Substations design and construction shall allow safe
operation and maintenance under all foreseeable operating conditions. The design shall
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5.1

5.2

521

5.2.2

ensure that maintenance can be carried out without a significant effect on the Collector
Substations operation and will allow adequate working space to maintain minimum
approach distances as specified in the Section 5.2.3, Table 5.

Other aspects such as fire hazard and fire suppression and environmental aspects, such as
site drainage and oil containment, shall be considered and incorporated in the design.
The Substation Designer is responsible for ensuring that the Collector Substations are
designed in compliance with the National Electrical Safety Code, OSHA, and other
regulations. See Section 6 for further details.

GENERAL REQUIREMENTS

Site Environmental Characteristics

Seller shall utilize the site environmental characteristics in “Attachment 2 — Site
Environmental Characteristics” and any other criteria and values reasonably determined
by Buyer to be necessary or appropriate in the design of the Collector Substations.

Substation Current, VVoltages and Clearances

Current Ratings

The Collector Substation bus systems, jumpers and equipment which is part of the bus
shall be designed to serve the maximum equipment ratings. Equipment attached to buses,
but not a part of the bus system, shall be designed to service the equipment maximum
capabilities.

Any current calculation performed shall take into consideration ambient temperature,
temperature rise, conductor maximum operating temperature and coefficient of
emissivity. Typical and acceptable ambient temperature value for continuous ampacity
shall be 40°C.

Size, variety, and types of conductors used in the Collector Substation shall be kept as
minimal as practical.

Voltage Ratings

The Collector Substation equipment and bus systems shall be designed for the voltage
ratings in accordance with Table 3. Any project-specific voltage requirements shall be
considered, such as high voltage or contamination will dictate increased Basic Impulse
levels (“BIL”) for a specific design. This shall be coordinated and agreed upon by Seller
and Buyer during project planning phases.
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Table 3: Equipment Voltage Ratings

Nominal |Rated BIL BSL Remarks

\oltage |Voltage

13.8kV |[155kV [110 kV Bus, and Disconnects shall be rated 34.5 kV, 200 kV
BIL

24 kV 25.8 KV  [150 kV [Bus, and Disconnects shall be rated 34.5 kV
200 kV BIL

345kV 38 kV 200 kV

69 kV 72.5kV [350 kV

115 kV 121 kV  [b50 kV Circuit breakers and instrument current transformers
shall be rated 145 kV and 650 kV BIL.

138 kV 145 kV 650 kV

161 kV 169 kV 750 kV

230 KV 242 kV 900 kV Instrument current transformers shall be rated 242
kV, and 1050 kV BIL

345 kV  [362kV  |1300 kV (825 kV

500 kV |50 kV  |1800 kV (1175 kV

5.2.3 Clearances and Spacing

All Collector Substation equipment shall be designed to maintain minimum substation
clearances and spacing in Table 4, Table 5, Table 6, and Table 7. The below clearances
are the minimum allowable clearances for common collector substation HV and MV
voltages. Values listed are for altitudes of 1000 meters (3300 feet) or less. See

IEEE 1427 for altitude adjustments (if required).

Table 4: Substation Minimum Clearances

Minimum electrical clearances between the conductors, and conductors to ground, shall
be as tabulated below.

_ Minimum Clearance to Minimum Clea}rance Between
Nominal Voltage| BIL (BSL) Ground for Rigid Parts Phases (or Live Parts) for
Rigid Parts, Metal to Metal
7.5kV 95 kV 7 inches 8 inches
15 kV 110 kV 8 inches 9 inches
25 kV 150 kV 11 inches 12 inches
34.5 kV 200 kV 15 inches 16 inches
69 kV 350 kV 26 inches 29 inches
115 kV 550 kV 41 inches 45 inches
138 kV 650 kV 49 inches 54 inches
161 kV 750 kV 56 inches 62 inches
230 kV 900 kV 67 inches 74 inches
345 kV 1300 (975) kV 97 (100) inches 105 (140) inches
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Nominal Voltage

BIL (BSL)

Minimum Clearance to
Ground for Rigid Parts

Minimum Clearance Between
Phases (or Live Parts) for
Rigid Parts, Metal to Metal

500 kV

1800 (1300) KV

135 (150) inches

150 (215) inches

Table 5: Substation Minimum Safety Clearances

Minimum horizontal and vertical clearances to live parts for worker safety shall be as
tabulated below. These clearances are intended to prevent unintentional encroachment by
a worker into the guard zone.

Nominal Vertical Horizontal
Voltage BIL (BSL) Clearance Clearance
7.5 kV 95 kV 8ft10in 3ftdin
15 kV 110 kV 9 ft 3ft6in
25 kV 150 kV 9ft3in 3ft9in

34.5 kV 200 kV 9ft6in 4 ft
69 kV 350 kV 10 ft5in 4ft1lin
115 kV 550 kV 11ft7in 6ftlin
138 kV 650 kV 12 ft2in 6ft8in
161 kV 750 kV 12 ft 10 in 7ftdin
230 kV 900 kV 13ft9in 8ft3in
345 kV 1300 (828) kv 18 ft11in 13ft5in
500 kV 1800 (1167) kV 27 ft 21 ft6in

Table 6: Substation Minimum Vertical Clearances above Ground

Maximum System Voltage Pedestrian Traffic Roadways
7.5kV 14 ft6in 18 ft6in
15 kV 14 ft6in 18 ft6in
25 kV 14 ft6in 18 ft6in
38 kV 14 ft6in 18 ft6in
72.5 kV 15t 2in 19ft2in
121 kV 16 ftlin 20ft1in
145 kV 16 ft 7in 20ft 7in
169 kV 17 ft 21 ft
245 kV 18 ft 6 in 22 ft6in
362 kV 20 ft9in 24 ft9in
550 kV 24 ft4in 28 ft4in

Note: These clearances shall be maintained under the maximum conductor operating

temperatures
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Table 7: Substation Minimum Horizontal Clearance to Fence

Nominal Voltage BIL Clearance to Fence
7.5 kV 95 kV 10 ft
15 kV 110 kV 10ft1in
25 kV 150 kV 10 ft4in

34.5 kV 200 kV 10ft 7 in
69 kV 350 kV 11ft7in
115 kV 550 kV 13 ft

138 kV 650 kV 13ft8in
161 kV 750 kV 14 ft4in
230 kV 900 kV 15ft5in
345 kV 1300 kV 18 ft4in
500 kV 1800 kV 21 ft6in

5.3

531

5.3.2

5.3.3

5.34

Substation Equipment

Approved Manufacturers

An Approved Manufacturer List is included in Attachment 1. The Approved
Manufacturer List includes a column with applicable Entergy purchase specifications.
Approved Manufacturers should already be familiar with the applicable Entergy
specifications and be able to provide equipment conforming to these specifications.
Seller shall procure items from manufacturers listed in the Approved Manufacturer List
in accordance with the applicable Entergy purchase specification and in accordance with
this specification.

HV Cables

Seller shall comply with the requirements of the GIA for the design, manufacturing,
installation, and testing of all HV cables.

Substation Bus/Conductors

Cable connections between the tube bus and equipment shall be ACSR (aluminum
conductor steel reinforced), AAAC (all aluminum alloy cable) or AAC (all aluminum
cable). Bus connectors shall be aluminum alloy for aluminum-to-aluminum connections
and tinned bronze for aluminum-to-copper connections. Hardware connectors shall be
welded onto the cable or tube. Aeolian cable shall be installed in the switchyard tubing
to limit bus vibration.

Insulators

All insulators for the rigid bus system and disconnect switches shall be porcelain station
post and shall be ANSI 70 gray in color. High strength or extra-high strength insulators

Page 42




may be required based on detailed analysis. See Section 5.3.4.1. Polymer station post
insulators shall be used for jJumper standoff support.

Insulators shall conform to ANSI C29 standards. Insulators shall be specified to satisfy
mechanical and electrical requirements including creepage based on the project
contamination criteria. If contamination criteria is not available, medium (35mm/kV)
shall be used.

5.3.4.1 Insulator Strength

5.35

5.3.6

The determination of the required cantilever strength of the insulator shall be performed
in accordance with ANSI/IEEE Standard 605. The determination of the required
effective bus span length due to insulator strength shall be determined for the insulator
chosen and the external forces applied.

Load Combinations:
Case 1 — Extreme Wind: 25D+25WIrw+1.0SC
Case 2 — Ice with Concurrent Wind: 25D+ 25 Iwlp+ 2.5 Wlf +1.0SC
Case 3 — Seismic: 25D +25E (or Ers)lre + 1.0 SC

Refer to ASCE 113 for definitions of the load components within the load cases above.
Design values for these load cases shall be as defined in Section 1. IEEE 605-2008
recommends a safety factor of 0.4 be applied to insulator strengths for loads other than
short circuit loading and 1.0 for short circuit loading. As detailed in IEEE 605-2008,
Section 12.4.2, when different load types are combined, the loads must be calibrated by
the appropriate safety factor. As such, the 2.5 Load Factors on loads other than short
circuit loading shown above are used to account for the safety factor on the insulator
strength.

Surge Arresters

The surge arresters shall be station class, metal-oxide (MOV) type. Surge arresters shall
be in accordance with ANSI-C62.11. The arrester housing shall be made of polymeric
silicone and shall be gray in color. Arresters up to a rated duty cycle voltage of 60 kV
shall be of single unit construction, and not more than 2 pieces up through 120 kV.

Arresters shall not be used as rigid bus supports. Arresters shall be installed on all
incoming line terminals and at transformer terminals. Arresters shall be installed as close
as possible to the equipment being protected. Ratings for surge arresters shall be as
shown in Table 8 and dimensions shall be as shown in Table 9.
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Table 8: Station Class Surge Arrester Ratings

Nominal System Rated Duty-
Voltage System Type Cycle Voltage Rate?kltl/l)cov
(kV) (kV)
Effectively Grounded, wye connected system 3 2.55
24 Ungrounded or Impedance Grounded, Delta 3 255
connected system
Distribution Networks (Note) 3 2.55
Effectively Grounded, wye connected system 6 5.1
416 Ungrounded or Impedance Grounded, Delta 6 51
connected system
Distribution Networks (Note) 9 7.65
Effectively Grounded, wye connected system 12 10.2
12.47-14.4 Ungrounded or Impedance Grounded, Delta 18 15.3
connected system
Distribution Networks (Note) 21 17
Effectively Grounded, wye connected system 21 17
23 Ungrounded or Impedance Grounded, Delta 36 29
connected system
Distribution Networks (Note) 36 29
Effectively Grounded, wye connected system 30 24.4
345 Ungrounded or Impedance Grounded, Delta 48 39
connected system
Distribution Networks (Note) 48 39
69 Effectively Grounded, wye connected system 60 48
115 Effectively Grounded, wye connected system 96 76
138 Effectively Grounded, wye connected system 120 98
161 Effectively Grounded, wye connected system 132 106
230 Effectively Grounded, wye connected system 192 152
345 Effectively Grounded, wye connected system 276 220
500 Effectively Grounded, wye connected system 420 335

Note: Ungrounded Distribution Network and Systems where an accidental ground can
exist for long periods of time.

Table 9: Arrester Housing Dimensions by Rating

C@iﬁgdvgﬁgge Creepage Distance Height
3kVv 15”7 8”
6 kV 20” 10”
12 kV 25” 137
18 kV 34” 14”
21 kV 38” 16”
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Rated Duty-

Cycle Voltage Creepage Distance Height
30 kV 45> 19”
36 kV 55” 23”
48 kV 55” 23”
60 kV 69” 25”
96 kV 115” 45>
120 kV 138” 50”
132 kV 1617 65”
192 kV 230” 92”
276 kV 345” 110”
420 kv 500~ 175>

5.3.7 Disconnect Switches

GSU high-side main disconnect switches are not required when there is only a single
transformer configuration. The HV line disconnect shall provide isolation to HV circuit
breaker and transformer without compromising safety or operations. When a dual
transformer configuration is in place, the high side transformer circuit breaker shall
include disconnect switches. The GSU shall include a low side disconnect switch to
allow isolation of the entire transformer zone without the need of opening feeder circuit

breaker hooksticks.

The disconnect switches shall be three-pole, group operated, single-throw complete with
station post insulators, switch blades, contacts, operating mechanisms and include all
necessary hardware for the assembly and mounting to steel structures. All disconnect
switches shall conform to IEEE Standard C37.30.1 for HV switches. Ratings for
disconnect switches shall be as shown in Table 10 and Table 11.

Standard practice is to orient the vertical and side break switches so that the blade shall
be dead when the switch is in the open position, i.e. the hinge shall be towards the closest
circuit breaker.

All disconnect switches shall be provided with arcing horns which will interrupt charging
or magnetizing currents to prevent any arcing at the main switch contacts. Grounding
switches will be required for HV line disconnect switches. The line disconnect switch
and associated ground switch shall be mechanically interlocked to avoid mis-operation,
i.e. closing the line disconnect switch when the ground switch is closed and vice versa.

Table 10: HV Disconnect Switch Ratings

Nominal Operating 230kV | 161KV | 138kV | 115kV | 69KV | 34.5kV
Voltage (phase-to- phase)

Maximum Voltage (phase- See Table 3

to-phase)

Basic Impulse Level (BIL)
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Maximum Continuous To be determined after study results
Current (amperes)

Short Time Withstand To be determined after study results
(symmetrical) Current

Vertical
Break/ Vertical
Double Break/

Preferred Configuration Vertical Break/ Double End Break/ End Center
Type Center Break Break/ Break/
Center Hookstick
Break
Table 11: EHV Disconnect Switch Ratings
Nominal Operating Voltage (phase-to-  [345kV 500kV
phase)
Rated Voltage 362 kV 550 kV
Lightning Impulse Withstand Voltage 1300 kV 1800 kV
Switching Impulse Withstand Voltage 885 kV to ground 1150 kV to ground
1120 kV across open gap [1450 KV across open gap
Rated Continuous Current: 2000 A, or 3000 A 2000 A, or 3000 A
(To be determined after |(To be determined after
study results) study results)
Rated Short Time Withstand 63 KA rms, 164 kA peak [63 kA rms, 164 kA peak
Short-time Current Withstand 3 seconds 3 seconds
Duration

Motor operated switches shall be monitored by the RTU or SCADA system.

All disconnect switches whether motorized or not will have auxiliary contacts for system
monitoring. Auxiliary contacts on motorized switches will not be actuated by the motor
cam but will be triggered based on the physical switch position.

Electrical interlocks shall be installed to prevent opening of motor operated disconnects
and/or grounding switches when the station main breaker is in the closed position.

The complete switch assembly shall have a rated ice breaking ability to open and close
with a %4” thick coating of ice.

Gradient control rings shall be provided for switches at 230kV and higher voltages on
both the hinge end and the jaw end to fully shield the live mechanism parts including the
terminal pads.

Flexible braids are not acceptable as by-pass shunts. Flexible laminated current carrying
components are acceptable only when welded connections are made on each end. Bolted
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5.3.8

connections are not acceptable on laminated components. All moving contact surfaces
for current transfer shall be silver or silver alloy. Aluminum or plated aluminum is not
acceptable.

The switches shall be free of visible corona at 110% rated voltage. The Radio Influence
Voltage (RIV) shall not exceed 300 microvolts.

All fastenings, nuts, bolts and washers utilized in the non-live parts area shall be of hot-
dipped galvanized steel. Plated fastenings are not acceptable.

All bearings shall be heavy duty with stainless steel balls and races. Aluminum or its
alloys are not acceptable as a material for bearing raceways or bushing surfaces.

Bearings shall be maintenance free and not located in the current carrying path. Switch
bearings shall be lubricated and sealed and shall not require further field lubrication. Dry
type, non-lubricated type bearings will be preferred. Lubricant shall be non-deteriorating
with a projected shelf life in excess of ten years. All bearing assemblies shall be
weatherproofed with corrosion-free seals.

All switches supplied with manual operating mechanism shall be readily convertible to
motor operation.

Maintenance ground studs shall be supplied on both hinge and jaw sides of the switch for
attachment of portable ground cables. Design of the ground stud attachment shall be
such that presence or absence of the ground studs will not change the switch height from
its base to the top of the switch terminal pads. Ground studs shall be capable of being
added to a switch in the field without undue switch dismantling. The ground studs shall
be corona free, and shall be fully shielded where necessary. The ground studs material
shall be the same as that of the switch contacts. The ground stud length shall be at least
6” for attaching the portable ground cable clamps, and have sufficient strength to support
a 50 feet length of a 4/0 copper portable ground cable.

Operating Mechanism

Hookstick operated switches may be used for equipment or circuit isolation, and
regulator bypass applications up to 34.5 kV. Hookstick operated disconnect shall be
located to provide switch operator space to allow 45 degree switch stick angle, for
opening or closing, without operator or switch stick bumping into adjacent equipment,
structures or foundations. Escape paths shall be considered in layout to deal with arcing
or equipment failure that might occur during switching any switch or local breaker
operation.

Switches shall be supplied with a manual three-phase group operated mechanism. The
operating mechanism shall be designed such that the complete three phase switch
assembly can be operated to fully open and closed positions by one person with a force of
not more than 35 Ibs applied to the actuating handle.
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5.3.9

The vertical operating pipe operation for switches up to and including 145 kV shall be
torsion operated by a swing handle. The swing handle shall be galvanized steel pipe not
less than 3 feet in length. The switch design, where operation with a swing handle would
require a force greater than 35 Ibs, shall utilize a worm gear operator.

The vertical operating pipe operation for 170 kV and 230 kV switches shall be torsional
operated by a worm gear in lieu of swing handle.

For 363 kV and 550 kV switches, the switch shall be supplied preferably with a three-
phase torsional gear drive mechanism with a gearbox for each pole. The operating
mechanism shall be designed such that the complete three-phase switch assembly, can be
operated to fully open and closed positions with a force of not more than 35 Ibs. applied
to a manual actuating handle. The worm gear operator, when supplied, shall be in a
sealed housing, corrosion and maintenance free. The gear operator shall be self-locking
and prevent back driving of the crank handle during operation. The operating crank
handle shall be no more than 15 inches in length.

Status indication of operator position is not required for manually operated switches, but
is required for motor operated switches.

EHV Switches (345 kV & 500 kV) Additional Requirements

The mounting location for the switch operating handle and/or the motor operator shall be
the center pole support column.

The switch shall use porcelain station post insulators ANSI TR number 368, rated
1300 kV BIL for 362 kV switches and ANSI TR number 391, rated 1800 kV BIL for 550
KV switches.

5.3.10 Line TunersCommunication using carrier equipment (line traps and tuners) shall not be

used.

5.3.11 Metering Devices

5.3.11.1 General

Metering systems for the Project shall be designed and installed to monitor and record all
energy traveling to and from the Project and to permit the evaluation of the functionality
and efficiency of the overall Project.

Shorting-type terminal blocks shall be provided for all current transformer circuits to
allow meters to be removed without disrupting current transformer circuits.

A set of metering current transformers on the GSU secondary shall be provided.
Potential transformers shall be provided on the medium voltage buses for input to the
meters. Shorting-type terminal blocks shall be provided to allow meters to be removed
without disturbing current transformer circuits.
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All permanently installed electrical metering instrumentation, or a combination of
temporary test and permanently installed instrumentation, that will be used for the Project
Performance Tests shall comply with maximum allowable measurement uncertainties per
ASME PTC 22.

Except where more restrictive requirements apply, relaying class accuracy voltage and
current transformers are acceptable for panel indication meter applications.

ABB FT-1 type test switches shall be provided for the voltage and current inputs to each
meter.

5.3.11.2 Revenue Metering

The revenue metering system shall be included in the Work except for installation of the
revenue meters, which shall be performed by Buyer. Seller shall purchase the revenue
meter(s) from ETI Transmission during the design phase of the Project. Notwithstanding
anything herein to the contrary, all revenue meters, installation and purchases thereof,
and revenue metering shall be in accordance with the GIA or other applicable Required
Deliverability Arrangement (to the extent applicable).

All meters shall conform to ANSI Standards C12.20, C12.1, and C12.10.

Seller shall provide and install high accuracy 0.15B1.8 extended range CTs and 0.15Z
accuracy PTs for GSU high-side revenue metering. Seller shall provide the revenue
meter cabinet(s) to Buyer’s specifications. Seller shall design and install all wiring
needed for revenue metering. Buyer shall install the revenue meters and make the final
connections to the meters. Seller’s schedule for the Work shall allow a reasonable period
of time for Buyer to undertake, complete, and test such installation and final connections,
and Seller shall use commercially reasonable efforts to cooperate with Buyer in
connection with such installation and final connections.

5.3.11.3 Metering Locations

Other than where included with standard equipment packages (e.g., inverters), indication
metering shall be provided in the following locations:

e High side of each GSU (voltage, current, kW, and kVAR)
e Each medium voltage main breaker (voltage, current, KW, and kVAR)
5.3.12 CCVT’s & PT’s

Voltage transformers and/or CCVTs are required to provide a low voltage supply to
protective relays and metering equipment.

Voltage transformers, CVTs and CCVTs are directly connected to the high voltage bus.

Fuses shall not be used on the high side of the VVoltage Transformer.
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Auxiliary transformers are not permitted.

Refer to Table 12 and Table 13 for required CCVT and PT ratings, respectively.

Table 12: CCVT Ratings

Nominal | Maximum | BIL [Performancel Nameplate | Nameplate Accuracy
System Line to Reference Ratio Secondary

Voltage | Ground Voltage Voltage

Voltage
69 kV 42 kV 350 kV | 40.25kV | 350/600:1 |115/67.1 Volts| 0.6 WXYZ
115 kV 70 kV 550 kV 69 kV  |600/1000:1| 115/69 Volts | 0.6 WXYZ
138 kV 84 kV 650 kV 80.5kV |700/1200:1|115/67.1 Volts| 0.6 WXYZ
161 kV 98 kV 750 kV 92 kV 800/ 1400:1|115/65.7 Volts| 0.6 WXYZ
230 kV 140 kV |1050 kV| 138 kV [1200/2000:1] 115/69 Volts |0.3 WXYZ, ZZ
345 kV 209 kv |1550kV| 209kV [1800/3000:1 115/69 Volts |0.3 WXYZ, 2Z
500 kV 318 kv |1800 kV| 287.5kV [2500/4500:1 115/ 63.8 Volts |0.3 WXYZ, ZZ
Table 13: PT Ratings
System | BIL Primary Voltage |Marked Ratio| Secondary |Accuracy/ Minimum
Voltage Voltage | Burden | Thermal
(each Burden
winding)
15kV | 110kV | 7.2kV/12.47kV Y 60:1 120 V 0.3Z 1000 VA
15kV | 110kV | 8.4 kV/144kVY 70:1 120V 0.3Z | 1000 VA
25 kV | 150kV 14.4 kV/24.9 kV Grd Y| 120/200:1:1 | 120/72V | 0.3Z | 1000 VA
34.5KkV | 200kV 20.125 kV/34.5 kV Grd| 175/300:1:1 |115/67.08 V| 0.3Z | 1000 VA
Y

69 kV | 350kV |40.25 kV/69 kV Grd Y| 350/600:1:1 |115/67.08 V| 0.3ZZ | 2000 VA
115 kV | 550kV | 69 kV/115 kV Grd Y | 600/1000:1:1 | 115/69V | 0.3ZZ | 2000 VA
138 kV | 650kV |80.5 kV/138 kV Grd Y| 700/1200:1:1 [115/67.08 V| 0.3ZZ | 2000 VA
161 kV | 750kV | 92 kV/161 kV Grd Y | 800/1400:1:1 |115/65.71V| 0.3ZZ | 2000 VA
230 kV |1050kV | 138 kV/230 kV Grd Y [1200/2000:1:1| 115/69V | 0.3ZZ | 2000 VA

5.3.12.1 Current Transformers (CT)

All current transformers shall be in accordance with ANSI-C57.13 and shall meet the
following requirements.

Relaying: Bushing type, fully distributed winding, five lead multi-ratio, C800 or as
specified. (X and Y positions on a breaker bushing 69kV and higher; X position on a
breaker bushing34.5kV only)
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Metering: Bushing type, fully distributed winding, single- or dual-ratio, 0.15% B-0.9 and
0.30% B-1.8 or as specified. To be installed at the Z position on a breaker bushing for
69KV and higher or on the Y position on a breaker bushing at 34.5kV.

Free standing post type current transformers shall be designed to operate at an average
ambient temperature of 30°C and with a winding temperature rise not to exceed 55°C. In
the Buyer service area, the ambient temperature under full sun can reach as high as 45°C
to 50°C.

Buyer specifies 2.0 as the thermal rating factor in CT purchase specifications to get a
margin of safety as the CT has historically been a weak link in substations and is critical
for proper operation of protection schemes.

If continuous load is going to be “X” amps, then the CT shall also be rated “X” amps.
Before applying a lower rated CT to benefit from the rating factor the application shall be
evaluated thoroughly, and it is generally acceptable only if the peak load is seldom
expected and for a very short duration.

Generally, the current transformer rated primary current shall be 10% to 40% above
maximum load current when peak load information in unknown. Consideration shall also
be given to short circuit levels. The maximum CT ratio shall be selected so that the
maximum fault current is less than 20 times the maximum current tap, and so that the
maximum secondary CT current is less than 100 amps under maximum fault conditions.
An additional rating margin of not less than 25% shall be provided to accommodate
future increased fault levels.

Refer to Table 14 and Table 15 for required minimum CT ratios and CT accuracy,
respectively.

Table 14: CT Ratios

Fault Current Minimum CT Ratio
48 — 64kA 4000/5
32 — 48KA 3000/5
20 — 32kA 2000/5
0 - 20kA 1200/5
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Table 15: CT Accuracy

Accuracy
. At RF *100%| At10% | At5%
Metering Accuracy Class Rated Rated Rated At<1% (lll\lz;tteec; Current
Current Current | Current

0.3 0.3% 0.6%

0.3S 0.3% 0.3%

0.15 0.15% 0.3%
0.15S 0.15% 0.15% 0.15%

The CT shall have the following primary current and minimum short-time thermal
current rating, rms for one second. For bushing and slip-over CTs these ratings apply to
the secondary winding only.

Table 16: CT Short-Time Thermal Current

Maximum System . Short — time Thermal
Primary Current
Voltage Current
15.5 kV 1200 A 25 kA
2000 A 315 kA
3000 A 40 KA
25.5 kV 1200 kKA 25 kA
2000 A 31.5 kA
36.5 kV 1200 A 25 kA
2000 A 31.5 kA
3000 A 40 KA
72.5 kV 2000 A 40 KA
3000 A 63 kA
123 kV 2000 A 40 KA
3000 A 63 kA
145 kV 2000 A 40 KA
3000 A 63 kA
170 kV 2000 A, 3000 A 40 KA
245 kV 2000 A 40 KA
3000 A 63 kA, 80 KA
362 kV 2000 A 40 KA
550 kV 3000 A 40 KA

5.3.12.2 CT/PT Combo Units

CT/PT Combo units are not allowed. Exceptions to be approved by Buyer.
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5.3.13 Circuit Breakers

Circuit breakers shall be three phase dead tank design with current transformers (CTs) on
each bushing. A sufficient number of CTs will be supplied to support the system
protection and metering requirements. Circuit breakers shall use SF6 or vacuum
interrupters.

DC power for the circuit breaker operation and protection will be 125VDC.

Bushings shall comply with the requirements of IEEE Std C37.017. Voltage class and
the current rating of the bushings and insulators shall not be less than that of the circuit
breaker.

Continuous current rating factor (RF) shall be 2.0 in accordance with IEEE Std. C57.13.

HV and MV breakers shall not have internal 43 Local/Remote switches. If the breakers
do come with a 43 device, the device shall be jumpered out. The only 43 Local/Remote
switch shall be in the relay panel in the control house, near the 52 CS. The relay panel
43 switch associated with each breaker shall be a three-position switch, with Local,
Remote, and Maintenance positions only (i.e., no “Off” position).

HV and MV breakers shall permit local tripping (i.e., tripping via the control switch in
the breaker cabinet OR the 52 CS in the relay panel) regardless of the position of the
relay panel 43 switch associated with that breaker. HV and MV breakers shall permit
local closing ONLY when the relay panel 43 switch associated with that breaker is in the
“Local” position. HV and MV breakers shall permit remote closing ONLY when the
relay panel 43 switch associated with that breaker is in the “Remote” position. The
Maintenance position will be used when working on the circuit and shall initiate a
different set of relay settings.

All circuit breakers shall have dual trip coils. Trip coil 1 and the close coil shall be on the
same 125 VDC circuit. Trip coil 2 shall be on a separate 125 VDC circuit.

Bushings shall comply with the requirements of IEEE Std C37.017. Voltage class and
the current rating of the bushings and insulators shall not be less than that of the circuit
breaker.

A platform shall be installed for maintenance access if operators will not be able to reach
all equipment while standing at grade (cabinet access higher than 60”).

5.3.13.1 High Voltage Circuit Breaker:

HV power circuit breakers shall be SF6 gas insulated, dead-tank, “puffer” type design
with a spring-spring type operating mechanism. Auxiliary contacts for breaker internal
control functions shall be provided plus additional form “a” and form “b” field
convertible contacts per Table 17. Circuit breakers shall conform to IEEE C37. Circuit
breaker ratings shall be as shown in Table 17.
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Table 17: HV Circuit Breaker Ratings

Rated Maximum Voltage 725kV  [123kV  [145kV  [170kV 242 kV
Rated Continuous Current 1200 A 2000 A 2000 A 2000 A 2000 A
(as specified) 2000A 3000 A 3000 A 3000 A (3000 A
Rated Short Circuit Current (to be 40 kA 40 kA 40 kA 40 kA 40 kA
determined after study results) 63kA 63kA 63kA
Lightning Impulse Withstand Voltage 350 kV 650 kV 1650 kV  [750 kV 900 kV
Rated Interrupting Time 5 cycles [3cycles [Bcycles [3cycles [3cycles
Rated shunt Capacitor Switching current/630 A 315 A 315 A 400 A 400 A
Additional Form “a” 12

Auxiliary Contacts [Form “b” 12

SF6 Gas Breakers have an assortment of available alarms. These alarms shall be visible
at an annunciator. All of the available alarms for HV breakers shall be inputs into the

substation RTU and made available to the ERCC via the Ethernet switch.
Communications cables shall be run between the substation RTU and the annunciator.

The annunciator will be supplied by the breaker vendor.

All HV circuit breakers shall have low SF6 pressure alarms and emergency operations

for:

Stage 1. Low gas pressure

Stage 2: Auto-trip of the Trip Coil 1 and Trip Coil 2 circuits and block close of the Close

Coil circuit.

Stage 3: Block-trip of the Trip Coil 1 and Trip Coil 2 circuits and block close of the

Close Caoil circuit.

5.3.13.2 EHV Circuit Breakers (345 kV & 500 kV)

Additional specific requirements pertaining to 345 kV & 500 kV circuit breakers will be
provided under separate cover where applicable.

5.3.13.3 Medium Voltage: Collector Feeders and Reactive Breakers:

MV Circuit breakers shall be rated for outdoor, three-poles, gang operated, dead tank,
frame mounted vacuum type with motor charged operating mechanism in conform to
IEEE C37. MV Circuit breaker ratings shall be as shown in Table 18.
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Table 18: MV Circuit Breaker Ratings

Nominal Operating Voltage (phase-to-phase) 34.5 kv

Maximum Voltage (phase-to-phase)

Basic Impulse Level (BIL) See Table 2

Maximum Continuous Current (amperes) To be determined after study results
40kA with full back to back

Short Circuit Interrupting Current (kA) switching capability; tested and

proven.

Interrupting Time (cycles) 3

Independent Pole (Phase) Operators N/A

Duty Cycle 0-0.3 sec — CO -3 min - CO

Spring Motor Voltage 125VDC

AC Heaters and Receptacle Voltage 120/240VAC

Additional Auxiliary Contacts Forms “a” and “b”

40kA use conservativity. Final short circuit model shall dictate the final rating

5.3.14 Generator Step-up Unit (GSU) / Main Power Transformer (MPT)

This section describes requirements for the Main Power Transformer (MPT) within the
collector substation. This item is also referred to as the Generator Step-up Unit (GSU).
The GSU connects the medium voltage collector system to the high voltage
interconnecting transmission system.

The GSU shall be built to ANSI/IEEE C57. The GSU shall be an outdoor, oil-filled
power transformer, 65 degrees C temperature rise, and designed in accordance with the
Project Site climactic conditions listed in Attachment 2.

The GSU ratings shall be based on the project expected total generation and confirmed
through software simulations.

GSUs shall be purchased complete with bushing current transformers, tap changers, surge
arresters, cooling equipment such as radiators & fans, and control/monitoring system
equipment.

Table 19 below provide some recommended transformer specifications to consider.
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Table 19: Transformer Recommended Specifications

Project MW/ 270 250 200 150 100 20
% 2| ONAN 180 168 135 102 69 18
2 | ONAF1 240 224 180 136 92 24
E | oNAR2 300 280 225 170 115
%Z (H-X, Positive | 9.0%, 9.0%, | 85%, 8.5%, | 80%, | 8.0%,
Sequence) 180 MVA | 168 MVA | 135 MVA | 102 MVA | 69 MVA | 18 MVA
Xo Neutral Reactor Yes Yes Yes Yes No No

Assumptions:

1. Power factor range required at point of interconnect is +/- 0.95
2. Inverters are capable of +/- 0.9 power factor

3.
4
5

Substation is not close to synchronous generation switchyard

. Transformers over 300 MVVA not recommended due to 34.5 kV fault current

Based on transformer winding configuration: HV (wye-gnd); XV (wye-gnd); XV

(delta-buried)

5.3.14.1 Loss Evaluation

The test system accuracy for measuring losses shall be as specified in IEEE C57.12.00.
The calibration and the accuracy of the test equipment shall be traceable to the National
Institute of Standards and Technology.

The Manufacturer shall guarantee the following losses for each transformer:
No-Load loss in kilowatts at rated voltage and rated frequency

Total losses (sum of no-load loss and load loss) in kilowatts at ONAN rated output, rated
voltage and rated frequency

Auxiliary losses (all cooling in operation)
Load losses shall be evaluated on the ONAN 65°C rating for each transformer.

Transformer losses determined under tests shall be corrected to 85°C. No- Load loss
shall not be corrected.

All control components shall be capable of operating in a temperature range of minus
20°C to plus 70°C in the control cabinet(s). The control cabinet design shall ensure that
all control components will operate satisfactory when the transformer is loaded beyond
its nameplate rating in a 40°C ambient temperature, 90% relative humidity, in full sun
with no wind. The control cabinet design shall ensure that damage from condensation
inside the cabinet shall be prevented.
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The lightning impulse level (BIL) of the transformer windings and bushings shall be as
listed below for the specified nominal system voltage. The neutral BIL for all WYE
connected windings shall be a minimum of 150 kV.

Table 20: Transformer Winding and Bushing BIL

Nominal System Voltage \Winding Lightning Impulse Level
500kV 1550 kV
345kV 1175 kV
230 kV 825 kV
161 kV 650 kV
138 kV 550 kV
115 kV 450 kV
69 kV 350 kV
34.5 kV 200 kV
24 kV 150 kV
13.8 kV 150 kV

The transformer percent impedance at the self-cooled (ONAN) rating shall be as
specified in Table 21 below (for 345 kV and 500 kV, requirements will be provided
under separate cover);

Table 21: GSU Impedance

HV Winding Voltage Impedance %
Without LTC With LTC
230 kV 10.0 10.5
161 kV 9.5 10.0
138kV 9.0 9.5
115kV 8.5 9.0
69 kV 8.0 8.5
34.5 kV 7.25 7.5
24 kV 6.75 7.0
13.8 kV 6.75 7.0

The maximum average winding temperature rise shall be 65°C. The maximum hottest-
spot temperature rise of the winding shall not exceed 80°C. The maximum hottest-spot
temperature rise of any metal components in the transformer core and tank whether in
contact or not in contact with the paper insulation, shall not exceed 80°C at an ambient
temperature of 40°C.

The calculated maximum temperature rise of any lead or connection shall not exceed the
calculated maximum winding hottest spot temperature rise.

Page 57



5.4

The temperature of any serviceable metal parts, gauges, switch handles, etc., located in
the control cabinet that may be touched by an operator under normal operation shall not
be affected by the transformer and shall not exceed the ambient temperature by more than
10°C at maximum rated load.

Winding hottest-spot calculations shall be made for each winding using the maximum
localized losses including the eddy current losses, the insulation thickness at the points of
maximum localized losses, and the oil rise in the winding. If the Seller is not able to
measure the oil rise in the windings, an allowance will be made for the added rise at the
design review. These results shall be used in calibrating the hot-spot temperature
indicator.

The use of metal oxide varistor (MOV) or other internal devices to control voltage
transients is not preferred. When used, their location shall be shown on the nameplate
winding schematic. If internal arresters are used, they must be accessible form the top of
the transformer without draining of the oil.

The calculated maximum temperature rise of any lead or connection shall not exceed the
calculated maximum winding hottest spot temperature rise.

The sound pressure level of transformers with an equivalent

two-winding rating of more than 25 MVA (ONAN) shall be 6 dB below the levels
specified in the NEMA TR-1.

The inter-winding insulation system for windings shall be designed for a BIL impulse to
one minute 60 Hz. withstand level ratio of 2.5 or less, using maximum voltage stress and
with a safety margin of 20% for the oil space stresses. Weidmann oil gap curves shall be
used to determine the field stresses.

Ancillary equipment such as bushings, tap changer, winding leads, etc., shall not restrict
the transformer loading to levels below those permitted by the winding conductor. The
transformer shall be capable of carrying loads above its nameplate rating in accordance
with IEEE C57.91.

Short Circuit Capability

The transformer shall be designed and constructed to withstand, without damage, the
effects of both three-phase and line-to-ground through-faults at either of the transformer
HV, LV, or TV terminals. The windings shall not exceed the IEEE thermal limits for the
duration of 2 seconds. The pre-fault operating voltage on the non-faulted terminals shall
be 1.05 per unit rated voltage.

All windings shall be designed for an infinite bus condition i.e. system impedance shall
not be used in the calculation of the fault currents. The inner windings shall be designed
to withstand maximum short circuit forces in an unsupported buckling mode (free
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54.1

5.4.2

5.4.3

buckling), assuming no radial mechanical support from the core. The windings shall also
be designed for forced or supported buckling.

The transformer shall be designed according to the requirements of IEEE Std 693 Annex
D. The transformer assembly shall be designed to withstand seismic loading as specified
in IEEE 693.

High temperature fiberglass or Nomex insulation or other Entergy approved high
temperature material shall be used for the insulation between the tieplates and the core.

The iron core shall be designed such that at full load and with 105% rated secondary
voltage, the maximum core temperature (hotspot) shall not exceed 120°C (80°C rise at
40°C ambient), and the maximum tieplate or core surface temperature rise shall also not
exceed 120°C (80°C rise at an ambient of 40°C).

Windings:

All winding conductor material and all other current-carrying parts shall be copper or
silver, or alloy(s) of copper and/or silver.

The current density in the winding conductor under maximum rated power at 65°C
temperature rise shall not exceed 4 A / mm? (2580 amps per square inch).

The winding conductor insulation shall be thermally upgraded paper meeting the life
criteria as defined and verified in IEEE C57.100. The minimum nitrogen content of the
upgraded paper when tested by ASTM standards shall not be less than 2%.

Tank

All welding shall be in accordance with ANSI/AWS D1.1/ D1.1M, American Welding
Society Steel Structural Welding Code.

The transformer tank shall be of welded sheet steel construction, free from distortion.

Shall withstand full vacuum without leakage or distortion. The transformer tank cover
shall be welded on with at least a 20-inch diameter manhole.

The location of the “shipping” and “dressed” center of gravity shall be marked with
raised letters and symbols on the transformer tank.

The oil preservation system shall be a sealed-tank system with a constant pressure inert
gas-pressure or conservator/diaphragm system.

Bushings and Terminals
All Bushings shall be in accordance with IEEE Std C57.19.01.

The minimum BIL of the bushings shall be as tabulated below.
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Table 22: BIL ratings for GSU Bushings and Terminals

Nominal System Voltage Rated Voltage of Bushing Rated BIL of Bushing
500 kV 1675 kV
345 kV 1175 kV
230 kV 146 kV 900 kV
161 kV 102 kV 750 kV
138 kV 102 kV 650 kV
115 kV 88 kV 550 kV
69 kV 44 kV 350 kV
34.5 kV 22 kV 200 kV
24 kV 16 kV 150 kV,
13.8 kV 10 kV 150 kV,

The rated current of the bushing shall be as specified in IEEE Std C57.19.01 but not less
than 1.2 times the transformer load current corresponding to its maximum MVA rating
with full cooling in operation. The bushing shall not restrict the transformer loading to
levels below those permitted by the winding conductor. The rate of loss of life of
bushing shall not be more than that for the transformer when the transformer is loaded
beyond its nameplate rating in accordance with IEEE Std C57.91

Bushing flange or (flange with adapter) sizes shall be such that the bushings and
mountings supplied allow interchangeability with older IEEE standard bushings.

All bushings including the neutral bushing shall be provided with test taps.

All bushings shall be power factor tested. Values of “C1” and” C2” shall be stamped on
the bushing nameplates.

The oil sight gauges or sight glass on cover-mounted bushings shall face “outward” so
that the oil level sight glass in the bushing can be seen from ground level. All bushing
nameplates are to face outward to allow reading of nameplates with spotting scope.

All bushings shall be paper-oil condenser type

Minimum clearance between the live parts of bushings and surge arresters to the
components of the transformer that may be serviced (e.g. gas detector relay, valves,
gauges, etc.) shall be in accordance with OSHA requirements. Bottom of the bushings
shall be minimum 8.5 feet above ground including six inch foundation pad. Vertical
clearance between the bushing terminal and the ground shall be in accordance with
National Electrical Safety Code IEEE Std C2 requirements.

Bushings shall have the following creepage distance in Table 23
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Table 23: GSU Bushing Creepage Distance

System Voltage Creepage Distance
15 kV 15”
25 kv 25”
35 kV 35”
69 kV 69”
115 kv 115~
138 kV 138”
161 kV 1617
230 kV 230~
345 kV 345»
500 kV 415”

The H2 and X2 bushings shall be located on the same centerline, and where practicable
shall be on the main tank centerline.

Minimum metal to metal clearance between the live parts of bushings in air shall be as
tabulated below in Table 24

Table 24: GSU Bushing Minimum Clearance Between Live Parts

System Voltage (kV) Clearance (inches)
Up to 34.5 kV 24”
69 kV 327
115 kV 48”
138 kV 60”
161kV 727
230 kV 90”
345kV 1207
500kV 160”

Bushing Current Transformers

Internal, multi-ratio, bushing-type current transformers (CT) shall be provided with all
secondary terminals wired to shorting terminal blocks using ring type lugs.

Typical CT Ratios are listed below in Table 25. For 345 kV and 500 kV, requirements
will be provided under separate cover.
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Table 25: GSU Bushing Typical CT Ratios

kV 600:5 1200:5 2000:5 3000:5 5000:5 |

13.8 |12-14 MVA| 19-28 28-47 47-71 71-100
MVA MVA MVA MVA
14.4112-14 MVA| 19-29 29-49 49-74 74-100 XFMR
MVA MVA MVA MVA
24 (12-24 MVA| 33-49 49-83 83-100
BUSHING MVA MVA MVA WINDING
34.5/12-35 MVA| 48-71 71-100
VOLTAGE MVA MVA MVA
(kV L-L) | 69 [12-71 MVA| 95-100 RATING:
MVA 3Ph @65C
115 | 12-100
MVA
138 | 12-100
MVA
161 | 12-100
MVA
230 | 12-100
MVA

The continuous thermal current-rating factor RF for the bushing current transformers
shall be 2.0 based on temperature rise in accordance with IEEE Std C57.13.

All current transformers shall be multi-ratio with ratios in accordance with IEEE Std
C57.13.

Provision shall be made to remove and replace the CTs without removing the tank cover.
The manufacturer shall provide and include on the transformer(s) for the Project:

Magnetic liquid level indicator with alarm contacts and threaded conduit hub, with two
set points and two sets of alarm contacts per set point

Liquid filling and filter press connection in the top and bottom of the tank
Combination drain and bottom filter valve with sampler

Dial-type liquid thermometer and temperature-indicating switch with alarm contacts,
maximum read pointer, and threaded conduit hub, with two set points and two sets of
alarm contacts per set point

Vacuum pressure gauge with bleeder

Lifting hooks on the tank, lifting eyes on the cover and provisions for jacking
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Stops shall be provided to prevent over-compression of gaskets; gaskets below oil level
will be eliminated unless isolating valves are provided

Pressure relief device with alarm contacts and threaded conduit hub

A hot spot dial-type winding temperature indicator with alarm contacts shall be provided
for each high voltage and low voltage winding, with a minimum of two (2) per
transformer; each winding temperature indicator shall have two set points and two sets of
alarm contacts per set point.

De-energized tap changer:
Conform to IEEE C57.12.10, Article 5.1.1.
Steps at +5%, +2.5%, 0%, -2.5%, and -5%.

Operable from ground level, with a single external lockable operating handle not more
than five feet above ground level.

The tap setting indicator shall be visible from ground level.

Capable of withstanding without damage the short-circuit duty specified for the
transformer.

Load Tap Changer: A high-speed motor operated load tap changer with vacuum or
resistance switching conforming to IEEE C57.12.10. Furnish as follows:

Range: plus-or-minus 10% in 32 - 5/8% steps with full MVVA capacity on all taps above
neutral position, and reduced MVA capacity on taps below neutral position. Preventive
autotransformer (PA) if used shall be rated to maintain full capacity with the unequal
steps.

Rated Current: not less than the maximum winding current at its rated maximum load
(2 stages of supplemental cooling) even if provision only for cooling is initially supplied.

Tap position indicator: located where it can be readable and re-settable from the ground
level and visible when manually operating the LTC. The position indicator shall have
markings 16L — N - 16R to signify the Normal and the range extremes, and be in
accordance with IEEE Std C57.12.10.

Each tap position indication shall provide a digital or analog output for indication in the
substation control room and for SCADA indication.

Operation capability: Each contact shall be capable of 500,000 electrical and mechanical
operations at the top MVA rating of the transformer before requiring contact
replacement. The contacts shall be easily accessible.
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The load tap changing equipment shall be contained in segment 2 in a compartment
separate from the core and coils to prevent mixing of oil.

The hand crank for manual operation of the drive mechanism shall be operable while
standing at the base of the transformer.

The automatic or manual operation of the LTC shall be blocked if the vacuum interrupter
fails to interrupt and transfer the load current during a tap change operation.

LTC control relay. Wire to provide sequential or non-sequential operation.

LTC backup control relay

Latching relay for supervisory selection of AUTO or MANUAL REMOTE operation.
LTC Control devices: housed in the transformer control cabinet.

Switch for Manual-Off-Test-Auto control functions. A contact CLOSED when the
selector switch is in either the “OFF” or “MANUAL” position shall be provided for the
Purchaser’s supervisory indication.

Switch for Local-Remote control.

Tap Position Indicator with Drag Hands.
Tap position indication sending unit
Operations Counter.

Raise/Lower Switch.

Automatic voltage control equipment.
Terminal blocks for cable connection.
Heaters for anti-condensation

Stainless steel nameplates and tap changer warning/instruction plates; nameplates shall
not be attached to the radiators

Fans:

Three-phase and wired to an auxiliary cooling equipment control panel for power
connection, individually fused or otherwise thermally protected, controlled by the
winding hot spot temperature.

Shall not be located on top of the radiators nor directly mounted on radiator fins.
Separate, removable mounting support for fans shall be supplied and bolted to the
transformer tank.
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Fan guards shall be hot-dipped galvanized, totally enclose the fan blades, and meet
OSHA safety requirements.

The radiators shall be equipped with bolted flanges and valves to permit the removal of
any radiator without draining the oil from the transformer or any other radiator; lifting
eyes shall be provided on each radiator/cooler group

Connection provisions shall be made in the cooling equipment controls circuit to allow
external interlocking with the transformer protective relaying scheme, such that operation
of normally closed contacts of the transformer protection lockout relay (86T) will shut
down the cooling equipment in the event of an internal transformer fault

Copper grounding pads shall be provided at opposite corners of the tank base. A NEMA
4-hole compression type lug for connection of a 500 kcmil ground cable to the station
ground grid shall be provided for each ground pad and for the transformer neutral
bushing ground connection which shall be bussed to the tank base.

Insulating Qil: Seller shall ensure the manufacturer fills the tank with oil and the
transformer shall be provided with the necessary amount of high-grade insulating oil that
contains no detectable PCBs; the oil shall be manufactured and tested in accordance with
the requirements of ASTM D3487; identification of non-PCB liquid shall be placed on
outside of tank.

Bushing mounted, station-type lightning arresters. Arrester ratings shall be as follows:

Table 26: GSU Arrester Ratings

System Voltage Surge Arrester Rated Surge Arrester MCOV
Voltage
500 kV 420 kV 335 kV
345 kv 276 kV 220 kV
230 kV 192 kV 152 kV
161 kV 132 kV 106 kV
138kV 120 kV 98 kV
115kV 96 kV 76 kV
69 kV 60 kV 48 kV
34.5 kV 30 kV 24.4 kV
24 kV 21 kV 17 kV
14.4 kV 12 kV 10.2 kV
13.8 kV 12 kV 10.2 kV
13.2 kV 12 kV 10.2 kV
4.16 kV 6 kV 5.1kV
2.4 kV 3kV 2.55 kV
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The height, from base to the terminal, of the arresters up to 34.5 kV shall be the same as
that of the associated LV bushing to reduce probability of flash cause by wildlife.
Spacers should be added at the base of the arresters if necessary.

All control wiring shall be 600-volt, 90 degrees C, and XLPE insulation, with stranded
copper wire, No. 12 AWG (minimum) for power, No. 14 AWG (minimum) for controls,
and No. 10 AWG (minimum) for current transformers

Terminal blocks shall be rated for 600 volts and accept conductors sized #18 through # 8
AWG; an additional 20% spare or extra terminal blocks shall be provided; heat shrink
wire markers are required

A core grounding strap shall be provided and accessible from a tank top man-way.
Radiators

Radiators shall be detachable from the main tank and shall preferably be interchangeable.
Studs welded to the tank or headers for mounting of the radiators are not acceptable.

Radiator shut-off valves (butterfly type) shall be provided for each detachable radiator or
header, at both top and bottom openings to the main transformer tank. It shall be possible
to remove individual radiators for maintenance without the loss of cooling from other
radiator banks. The open and closed positions on the radiator shut-off valves shall be
clearly and marked

Radiators shall be heavy hot-dip galvanized in accordance with ASTM A123. As
measured in accordance with ASTM A386, minimum zinc-coating thickness shall be

3 mils or 1.8 oz/ft2. If any repair of the galvanizing coating is necessary, Supplier shall
make such repairs in accordance with ASTM 780.

Radiator banks shall have lifting eyes.
Cooling Equipment Control

Winding temperature indicators/sensors shall be calibrated to simulate the winding(s)
actual hottest spot temperature and shall actuate automatic control of the fans.

An alarm relay shall be provided for each stage for cooling failure.

A two-position “Fan Transfer Switch” shall be provided to allow selection of either bank
of cooling equipment to operate on either stage of cooling.

A three position switch shall be provided to allow manual or automatic operation of
cooling equipment. Switch positions shall be marked Auto-Off-Manual.

Each bank of cooling equipment shall be fed separately from and protected by a two pole
breaker of adequate rating, 20 KA interrupting capacity minimum.
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5.4.4

Means shall be provided to turn off the cooling system with a remote contact.
Control Cabinets
Shall comply with the requirements of IEEE C37.21.

The inside pocket on the door shall contain one copy of the instruction manual. Cabinets
wider than four (4) feet shall have two approximately equal sized doors.

All control, power, CT, cooling system and alarm wiring shall be terminated in the
control cabinet. The control cabinet shall be insulated from transformer so that the
“vibrations and heat” are not transmitted to devices within the cabinet.

Sufficient space and clearances shall be provided at the bottom of the cabinet to facilitate
cable entry and termination.

Heaters: The heaters shall be rated to operate at 120 V ac and each heater shall be on its
own circuit, protected by an appropriate 20 kA interrupting capacity circuit breaker. The
heaters shall be PTC (Positive Temperature Coefficient for temperature limiting)
heater(s) of sufficient size to prevent moisture condensation. Fan-less PTC heaters,
where used, shall be oriented to facilitate convective air flow over their fins to maximize
heat transfer.

A 120 volt 15 Amp weatherproof convenience duplex receptacle with ground fault
protection shall be provided on the exterior of the control cabinet. A circuit breaker for
this receptacle shall be provided inside the cabinet.

Lighting: Shall have a switched convenience light. Large cabinets shall have two
switched convenience lights.

The cabinet shall be provided with a grounding bar for individually grounding current
transformers, control cable shields, etc.

Auxiliary cooling equipment control cabinet:
loss of auxiliary cooling power alarm (fans not running)
Components shall be mounted in a weatherproof enclosure of NEMA 4X design or better

Terminal block enclosures will be provided with space heater(s) and internal illumination
by standard lamps(s), 120-VAC, with a door-activated on-off switch and guard for the
lamp(s).

Provisions for a fall protection system

All standard accessories and maintenance devices as applicable and described in IEEE
Std C57.12.10
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The oil preservation system of transformer with a conservator shall be equipped with an
automatically self-regenerating, maintenance-free dehydrating breather to prevent outside
air from having direct contact with the desiccant. A separate unit shall be supplied for
the LTC gas space (if applicable). Separate tap-changer compartments shall be equipped
with separate dehydrating breathers. Top of the breathers shall be within approximately
five feet of the transformer base.

See Section 11.11.5 for additional requirements
Transformer Monitoring
Transformer On line Monitoring Systems

The transformer shall be provided with an on-line monitoring system to continuously
monitor the condition of LV and HV bushings, transformer dissolved gases and
temperatures and other transformer parameters, including loss of insulation life. The on-
line monitoring system shall be capable of controlling the coolers’/radiators’ operation in
parallel with the conventional cooler controls. Buyer currently uses Dynamic Ratings
Monitoring Control Communication (DRMCC) on-line monitoring with a bushing
monitoring system. The latest DRMCC monitoring system or better system approved by
Buyer shall be provided with the transformer. The type and model of the on-line
monitoring system and multi-gas monitoring for the transformer shall be specified in the
bid proposal. The on-line monitoring system shall have communications protocols built
in to monitor all parameters in Buyer’s DCS and PI data server. The transformer shall be
provided with the latest model of a Vaisala multi-gas monitor (or better), to be specified
by Seller and approved by Buyer, for continuously monitoring and detecting fault gasses
in the transformer oil. The system shall be complete with necessary hardware, software,
and interfaces. This gas monitor shall perform the following functions or as specified by
Buyer: Detect, analyze, and correlate quantity of all dissolved fault gasses, including
hydrogen (H2), carbon monoxide (CO), carbon dioxide (CO2), methane (CHa), ethylene
(C2Ha), ethane (C2Hs), acetylene (C2H2) moisture-in-oil, and oil temperature.

Annunciator/Data Logger and Alarms

The transformer shall include an annunciator/data logger panel in the transformer control
cabinet. The type of annunciator/data logger shall be Rochester Instrument Systems Inc.
(RIS) or equivalent approved by Buyer. The annunciator shall monitor the system’s
health and indicate occurrences of alarms, trips, and other general signaling messages.

The annunciator shall be mounted on a hinged weather-tight panel, for easy access to rear
wiring, in a cabinet of dead-front construction arranged so that water cannot enter the
wiring area of the cabinet when resetting the annunciator in rainy or inclement weather.
A plexiglass panel shall be provided for external viewing of the annunciator. The panel
door shall be equipped with a handle mechanism to allow easy access to the annunciator.
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The following is a typical list of alarms generated by the monitoring devices that the
annunciator system shall be required to monitor and display. All alarms will be discussed
and approved during the design review meeting with Buyer.

e Loss of Normal AC Power
e Loss of Standby AC Power
e Power Supply Auto Transfer
e Loss of AC Control Power
e Group 1 Cooler Fail
e Group 1 Cooler Oil Flow Stop
e Group 2 Cooler Fail
e Group 2 Cooler Oil Flow Stop
e Oil Level Low
e Oil Level Low-Low
e Sudden Pressure Seal-in Relay
e Top Oil Temp.100° C
e Top Oil Temp.110° C
e Winding Temp. 110° C
e Winding Temp. 120° C
e Gas Detector Relay
e Monitoring Devices Fail
e Control Cabinet Temp. High

Alarm contacts shall be Form C type, and shall be wired independently to terminal blocks
in the control cabinet to make possible any grouping of alarms by Buyer for remote
indications. The contacts shall be rated 125 volts dc, 5 Amps continuous and 0.2 Amps
dc non-inductive tripping.

Protection and Monitoring Devices

The transformers shall be equipped with the following devices for monitoring, control,
and protection of the transformer (all of which shall have independent alarm contacts
wired to the terminal blocks in the control cabinet):

Oil Level Gauge
A magnetic oil level gauge, Qualitrol or Buyer-approved equivalent, with a 6-inch dial,
visible from the ground level shall be provided on the transformer tank and conservator.

The oil level gauge shall be a two-stage oil level monitor. Each stage shall be provided
with two normally open contacts for alarm and trip functions. Contacts of the second
stage shall close when the oil level in the transformer tank falls to a critical level and will
result in an internal flashover of the unit.
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Top Oil Temperature Gauge

A conventional oil temperature indicator, Qualitrol or Buyer-approved equivalent, with a
minimum six (6)-inch dial, with drag hands, shall be supplied to indicate the temperature
of the top oil. The instrument shall be mounted at eye level. The indicator shall be
vibration-insulated from the transformer. The temperature indicator shall have two
adjustable normally open contacts. Top oil alarm contacts shall be set at 105°C and used
to turn on all of the cooling equipment.

Pressure Relief Devices

A spring-loaded diaphragm-type pressure relief device, Qualitrol Type XRPD or Buyer-
approved equivalent, complete with animal intrusion screen P/N SCN-600-1 and a DPDT
alarm contact shall be mounted on the transformer tank cover or the tank wall near the
top. Transformer tanks containing more than 10,000 gallons of oil shall be provided with
two pressure relief devices mounted on diagonally opposite corners of the transformer
tank. The device(s) shall be located remote from the control cabinet(s) and equipped
with directional shield to direct oil flow downward. Pressure relief value shall be
stamped on the device.

Sudden Pressure Rise Relays

A transformer with conservator tank shall be equipped with two sudden pressure rise
relays, Qualitrol Type 900-014-02, to detect rapid pressure increase in the transformer
tank. The relays shall be located on diagonally opposite corners of the transformer and
shall be flange-mounted with gate-type shut-off valves located between three (3) and six
(6) feet above the base of the transformer.

Sealed tank transformers shall be supplied with two sudden pressure rise relays, Qualitrol
Type 910, to detect rapid pressure increase in the transformer tank. The relays shall be
flange-mounted with gate-type shut-off valves in the gas space on the tank wall.

The sudden pressure relays shall be provided with Qualitrol type 909-200-01 seal-in
relays set up for 125 volts dc and reset feature. A target relay shall be provided to give
visual indication of sudden pressure relay operation. The target relay shall also have a
reset feature. The alarm and trip contacts of the relays shall be wired to the terminal
blocks in the control cabinet.

Actuation of each relay will result in an alarm. Actuation of both relays will result in a
unit trip.

Gas Accumulation Detecting Relay

The transformers with a conservator tank shall be equipped with a gas accumulation
detection device for detecting the presence of combustible gas within the tank and
auxiliary oil-filled compartments. The device shall be Qualitrol type 038-003-01
complete with a sampling valve and alarm contacts. Sample test valves shall be located a
maximum of five (5) feet above the transformer base.
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The design of the gas detecting system, showing the location of the gas detection device
and the gas accumulation system, shall be submitted for Buyer’s approval before
manufacture. Seller shall also submit a complete written description of operation as
applied to the particular transformer with above submittal that will later become part of
the Instruction Book.

A buchholz gas monitor relay shall be installed based on the transformer design with the
COPs tank.

Dehydrating Breather(s)

The oil preservation system of transformer with a conservator shall be equipped with a
Waukesha/HVS, or Reinhausen or other Buyer-approved, automatically self-
regenerating, maintenance-free dehydrating breather containing an oil bath to prevent
outside air from having direct contact with the desiccant.

Top of the breathers shall be within approximately five feet of the transformer base.

Temperature Monitoring System

Transformer shall be provided with an electronic temperature monitoring system (ETMS)
in which the temperature rise of the winding hottest spot over the top oil temperature is
added digitally by calculation. The traditional simulated Winding Hotspot Measuring
System consisting of winding temperature CTs, heater circuit, and analog dial type
thermometers is to be supplied only when specifically requested in the purchase order.

The transformer shall be provided with sufficient number of winding temperature CTs,
thermowells, sensors, dual element RTDs (Pt100Q or Cul0Q), probes, etc., to monitor
the transformer oil and winding temperatures using a digital temperature monitoring
system. The transformer shall be equipped with an APT TTC-1000 from Advanced
Power Technologies or Buyer-approved temperature monitoring system with digital
displays easily readable in daylight.

The sensors, probes, thermowells, etc., shall be located on the transformer tank sidewall
(not the tank cover), and capable of being installed or replaced without de-energizing the
transformer, opening the transformer, or lowering the oil in the transformer.

The ETMS shall have the digital displays for the following:

o HV winding hottest spot temperature, each phase
o LV winding hottest spot temperature, each phase
o Transformer tank top oil

o Transformer tank bottom oil

o Ambient temperature

o Control cabinet temperature
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5.5

5.6

The temperature monitor shall have large LED displays for easy readability in any
lighting condition. The monitor shall operate with a solid state LED light source that will
under normal operating conditions last for the life of the transformer without the need to
replace the light source.

The monitor shall cover a temperature range from -30 °C to +150 °C, and shall have a
display resolution of + 1 °C and a 0.7% accuracy at full scale. The device should display
the future temperature gradient projection and the load current. The monitor shall be
complete with 4-20 mA analog outputs for oil temperature and winding temperature and
have contacts to control cooling, for alarms, and for trips.

The monitoring system with digital display gauges shall be mounted in the control
cabinet five (5) feet above the base of the transformer. The temperature monitor shall be
installed in a manner such that all controls are visible and adjustable from the front, and
such that adjustments may be made without interference to other devices. The monitor
shall be labeled as TMS.

The transformer shall be provided with sufficient number of winding embedded fiber
optic sensors at least three (3) fibers per phase per winding (HV & LV) for winding
temperature monitoring and three fibers for top oil temperature monitoring. The fiber
shall be terminated into Luma Sense digital temperature monitor or Buyer-approved
equivalent located inside the control cabinet. The temperature monitor shall have outputs
to connect to other plant devices, DCS, and monitors, including the transformer on-line
monitoring system.

Generator Step-Up Transformer Warranty

The GSU transformer(s) shall be provided with an original equipment manufacturer’s
warranty that the GSU transformer(s) shall be free from defects in material, manufacture,
workmanship, and design for a minimum period of five (5) years from the date of such
GSU transformer’s energization; provided that, if such GSU transformer has not been
energized within six (6) months after delivery thereof to the Project Site, the warranty
period shall be at least five (5) years commencing six (6) months after the date of
delivery to the Project Site. The GSU transformer manufacturer shall be required to
repair or replace at its cost any GSU transformer (or component thereof) in breach of
such warranty. The warranty shall cover the cost of removal from the Project Site,
transportation to and from the repair facility, reinstallation after repairs, and any and all
other “in and out” work.

Neutral Grounding Reactor (NGR)

The neutral grounding reactor shall be used to limit the fault current magnitude on the
34.5kV.

The rating of the NGR shall be based on underground collection design, short circuit
analysis and ampacity calculation design criteria. Table 9 shows typical MPT MVA
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5.7

where the Xo Neutral Grounding Reactor is required. The requirement of the NGR shall
be evaluated during planning phases.

Station Service Transformer (Auxiliary Loads)

All HV substations, and other major and strategic substations, shall be provided with two
independent AC station service sources with automatic transfer from one source to the
other for redundancy.

Recommended station service ac voltage ratings is as follow:
e 240/120 V AC 60Hz, single phase, 3 wire.

The AC station service capacity shall be sufficient to supply all loads for the following as
applicable:

a) Control house lighting, heating, and air conditioning,

b) Power transformer cooling fans, pumps, LTC and control cabinet space
heaters,

c) Circuit breaker control cabinet heaters, and operating mechanism charging
motors,

d) Substation lighting,
e) Battery chargers.
f) Maintenance equipment, including gas cart, and oil filter truck if feasible
g) Future Loads
Approved sources of ac station service include the following:
a) Distribution line(s) area feeder
b) Distribution transformer connected to a substation bus

c) Station Service voltage transformers (SSVT) up to 230 kV (suitably rated for
this service, but not less than 50 kVA)

The normal primary station service source is from a MV source in the substation (power
transformer load side or on MV bus) with the backup station service from an independent
MV source within the station or from an area feeder.

SSVTs are used as the primary station service source in critical substations or in
substations up to 230 kV without a MV source. The backup station service in such
substations shall be from a nearby area distribution feeder based on economics and
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station importance. If a distribution feeder is not available, then a second SSVT shall be
used as a backup. The SSVTs shall have sufficient K\VA rating to be able to supply all
substation loads including maintenance equipment.

SSVTs are typically connected to the substation bus or a transmission line and are within
the associated primary protection zones. Surge protection shall be required on the HV
side of the SSVT unless arresters protecting other equipment are close enough to protect
the SSVT.

Alternate sources of AC station service, including but not limited to the following, are to
be used only in special circumstances and require Buyer approval.

a) Inverter system
b) Wind panels
c) Autotransformer tertiary
d) SSVTs above 230kV
An engine generator shall not be acceptable for providing AC station service source.

See IEEE Std. 1818; Guide for the Design of Low-Voltage Auxiliary Systems for Electric
Power Substations for additional guidance.

5.8 Reactive Equipment

Reactive equipment used to provide power quality and reliability to the electrical system
(where required) shall be done through capacitor banks and reactors at the 34.5 kV level.
To protect and control the reactive equipment, a circuit/reactor switcher shall be used.
The MV circuit breaker (See Section 5.3.13.3) shall be used to protect for external faults
of the reactive zone of protection (bus differential, etc.)

5.8.1 Circuit Switcher

Fully rated dead tank circuit breakers shall be used for the switching of power
transformers and shunt capacitor banks; however, circuit switchers may be used with
Buyer approval. For switching of the shunt capacitor banks rated up to and including
170 kV, the circuit switchers shall be equipped with pre-insertion resistors for
suppression of transients.

Applications where a fully rated dead tank circuit breaker is not justifiable and circuit
switcher with a desired fault interrupting rating is not available, a live tank circuit breaker
without post type instrument current transformers may be considered in lieu of circuit
switcher with Buyer approval.

Circuit switchers are typically rated to interrupt lower fault currents than circuit breakers.
As the circuit switchers are normally installed to protect shunt capacitor banks, they are

Page 74



5.8.2

assigned to be rated to the expected capacitive switching current as mentioned in the
IEEE standards. The circuit switcher application shall ensure that these ratings are not
exceeded.

Shunt Reactors

Air core reactors present unique design and safety considerations because they produce
very high magnetic fields during normal operation. Space to adjacent iron and steel
structures and apparatus must be sufficient to prevent induction heating. Personnel safety
must be considered. Safety fencing with Reactor Safety Signage is normally needed to
prevent personnel from getting too close to a set of reactors. A worker approaching too
close could experience overheating of ferrous items he is carrying. There is danger that
implanted medical electronic devices such as pacemakers, insulin pumps, or hearing aids
will malfunction or fail, causing injury or death. The manufacturer’s documentation shall
include minimum phase spacing and magnetic clearance requirements for perimeter
fencing and these requirements shall be adhered to in the design of the substation.

The Substation Designer shall consult with the manufacturer of the reactors with any
additional questions including clear instructions for reactor grounding. To protect
personnel working near the reactors the Substation Designer shall also request the
manufacturer to supply magnetic field plots, needed to determine the perimeter fence
spacing.

The ratings of the shunt reactors shall be provided during detail analysis (project specific
not required in all projects).

5.8.2.1 Shunt Capacitor Banks

5.9

5.9.1

5.9.2

Shunt capacitor banks may be installed in ungrounded wye configuration up to 115 kV,
and shall be grounded wye for 138 kV and above. Fuseless capacitor units shall be
installed in capacitor banks. Seller must obtain Buyer approval for any exception.

The ratings of the shunt capacitor banks shall be provided during detail analysis (project
specific not required in all projects).

Control House

General

There shall be no wood framing or trim. Eave height is to be manufacturer’s standard to
accommodate a clear interior height of 10’-0” (minimum) including specified insulation.

See Section 8 for control house structural design information.
Roof

All roof panels in all locations shall have a U.L. wind uplift classification of class 90
(minimum).
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5.9.3

5.94

5.95

5.9.6

Ceiling

Insulation shall be R-19 minimum and shall have a U.L. Flame Spread Rating of 25
(minimum).

Walls

For metal buildings, the exterior building walls shall be constructed with a minimum of
16-gauge aluminized steel (or a zinc-aluminum finish), flat or corrugated surface, with a
factory baked on light reflecting finish including a minimum ten-year guarantee.

For concrete buildings, the exterior building walls shall be solid concrete design with 6”
walls and steel rebar reinforced high strength concrete.

The building walls shall be insulated with a non-combustible blanket type insulator with
a glued-on vapor barrier facing material rated at R-11 (minimum) and a U.L. Flame
Spread Rating of 25 (minimum).

Doors

Substation control house doors shall be level 3 full flush doors (Level 3 - 16 gauge per
ANSI/SDI A250.8-2003) with weather stripping. All doors are to be equipped with
metal, weather-tight thresholds.

The main room (relay room) exit door shall be 6’ wide (double leaves, 3’ each). The
battery room entrance and exit doors shall be 3° wide.

All doors shall be 8 in height. All exit doors shall open outwards and be equipped with
panic bars and lighted or photo luminescent exit signs.

The battery room outside exit door shall have no outside handle and shall only be capable
of being opened from the inside. All battery room doors (entrance and exit) shall have an
emergency push bar. In the battery room, the floor and all interior wall panels shall be
acid resistant.

Paint

If steel building, steel shall be coated with either aluminum or aluminum-zinc mix
(containing at least 4% aluminum) and shall conform to the proper thickness as specified
by ASTM. All structural steel is to have two shop coats of red oxide paint which meets
or exceeds Federal Specification TT-P686.

5.9.6.1 Color Schedule

Exterior wall panels: Light Gray unless specified otherwise by Entergy

All trim: As specified by Entergy (specified during planning phases)
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5.9.7

5.9.8

5.9.9

5.9.10

Interior wall panels: White

Ceiling panels: White
Partition door: White
Exit doors: to match exterior trim

Interior partition wall: White
Cable Tray
The tray shall be Aluminum, ladder type, two side rails, with six inch rung spacing.

All cable tray entrances into the house shall be 36 inches wide and reducers shall be
utilized to connect to 24-inch cable tray inside of the control house when required. A
minimum four (4) cable tray entrances is required.

A solid flanged aluminum tray cover (.040 inches thick) with heavy duty cover clamps
and stainless-steel mounting hardware shall be installed over all cable trays located on the
outside wall of the control house.

Separate cable tray for communication cables shall be added to all new control houses.
Lighting

Interior lighting shall be LED (Light Emitting Diode) light fixtures that provide 40 foot-
candles of light at a level of three feet above the floor.

External lighting shall be supplied above the exterior doors using weatherproof fixtures.

Exit Lighting (OSHA approved) shall be an LED (Light-Emitting Diode) illumination or
self-illuminating device.

Air Handling

The battery room exhaust fan shall be rated for 90 cfm. Battery room exhaust fan(s) shall
be equipped with animal deterrent and mounted 8 feet above the floor for security
purposes. Exhaust fan(s) shall be controlled and operated with an electro-mechanical
timer. Operation intervals of exhaust fan shall be a minimum of four twenty-minute
cycles every twenty-four hours.

The air conditioner shall be controlled by a remote low voltage heating/cooling control
thermostat, such as Accustat Energy Guard or equivalent, with design set points of 78°F
for cooling and 68°F for heating.

Warranty

Building finish: minimum twenty (20) year non-prorated warranty.
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5.10

The walls, including all wall openings for doors and louvered openings, are to be
warranted weather-tight for a period of five years from the date of completion of the
building.

Ceiling: minimum ten (10) year warranty.
Roof: minimum twenty (20) year non-prorated warranty.

A full five-year warranty on the control house including equipment with parts and service
is to be included.

Substation Civil/Structural Design Criteria

Seller shall complete all civil works to furnish a collector substation site design, access
road(s), and any other outdoor civil works required inside the Project Site or as needed
for interconnection of the Project to the ETI Transmission System. The design shall meet
all applicable federal, state, and local Laws and regulations and requirements of the
Agreement, including the Scope Book and this Appendix 9, and provide a relatively
maintenance-free design (e.g. provide adequately-sized culverts to limit the possibly of
clogging, provide erosion control means on slopes to eliminate maintenance re-grading,
design access road cross-section to minimize rutting, etc.).

5.10.1 Siting and Civil

5.10.1.1 Floodplain

5.10.1.2 Flood Risk Evaluation

Flood risk shall be evaluated, and an Elevation Basis selected. This includes evaluation
of the flood risk to the substation from rain, river elevation, storm surge, or other causes.
It also includes the placement of structures within known Federal Emergency
Management Agency (FEMA) special flood hazard areas (SFHA) or other flood prone
areas.

The substation location flood evaluation and decisions made with respect to site and
equipment elevations shall be documented on the applicable substation site and
foundation drawings.

The process to establish the Elevation Basis shall be as follows:
1. Determine if the site location is located within or near a FEMA SFHA.

2. If published information is available, determine the Base Flood Elevation
(BFE, 100-year flood) of the proposed site and if the location is within or
adjacent to a mapped floodplain.

3. Evaluate the FEMA Flood Insurance Rate Map (FIRM) to determine the most
recent revision to the map (including Letters of Map Revision).

Page 78



4. Determine the date of the underlying Flood Insurance Study (FIS), if the FIS
is available, and if the FIS method can be determined.

5. Evaluate local development and the potential impacts to flooding since the
publication of the FIS.

6. Obtain written documentation about local ordinances regarding development
in a SFHA, including any local requirements for development.

For locations outside of a mapped SFHA, but that are suspected to be at an elevated flood
risk, document the known information and attempt to quantify the risk in relation to the
site. An example of this type of risk evaluation is floodway extents or floodplain extents
ending in a straight line in the vicinity of the site. This occurrence might indicate a road
or railway embankment but may be indicative of an arbitrary study limit.

Determine planned access routes to the site for construction, operation, and maintenance
and if such routes could be adversely affected by surface water flooding. The evaluation
should consider the probability of surface water flooding at critical elevation points such
as control houses, equipment cabinets, and access roads for the expected life cycle of the
facility.

If the site is located within a FEMA SFHA, the underlying FIS was conducted within the
previous 10 years, and the 100-year BFE is available, the 100-year BFI shall be used as
the Elevation Basis.

If the site location is not located in a FEMA SFHA, the FIS was conducted more than

10 years ago, or the BFE is not otherwise available, engineering judgement and input
from the Project Team shall be utilized to determine if local knowledge will be used as a
basis for the site and equipment elevations or if a Hydrologic and Hydraulic study by a
suitably experienced individual or company would need to be performed to determine.an
Elevation Basis. If it is deemed a study is needed to determine a proper Elevation Basis,
a study should be ordered along with a site topographic survey. If applicable, the study
shall be used to determine the Elevation Basis.

5.10.1.3 Flood Design Requirements

The Finished Grade of the site shall be at or above the Elevation Basis. Equipment
foundation top of concrete (TOC) elevations shall be a minimum of one (1) foot above
the Elevation Basis and a minimum of six (6) inches above the Final Grade. The final
TOC elevations shall be chosen to keep all equipment control cabinets a minimum two
(2) feet and if possible four (4) feet above the Elevation Basis. The Project Team will
determine the Elevation Basis, make the final TOC elevation determination, and
document those determinations. The TOC elevations shall be recorded on the station
foundation plan and foundation details.

When establishing the TOC elevation for the control house foundation, the relative
elevations of the control house and equipment control cabinets shall be evaluated. Inall
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stations the control house floor shall be a minimum of six (6) inches above the Final
Grade to prevent rainwater from entering the house. If the control house has trenches in
the floor then the bottom of the trenches shall be a minimum of six (6) inches above final
grade. In stations within a FEMA SFHA or otherwise determined to be prone to
flooding, the control house floor should be at or above the elevation of the bottom of the
lowest equipment control cabinet. A higher control house elevation may be selected to
allow for easy maintenance access under the house. In existing substations where the
control house is raised due to flooding concerns, the ability to raise equipment cabinets to
the same elevation as the control house floor should be evaluated for feasibility.

5.10.1.4 Earthwork

The existing site shall be cleared, grubbed/stripped to a depth sufficient to remove
organic material, leveled, filled, compacted, and sloped to drain. The substation yard
shall be graded to accommodate drainage. The preferred substation site shall be graded
with a slope of no less than 0.5% - 1.5% to facilitate water drainage from the site, storm
sewers, catch basins, and/or manholes may be used if required for proper drainage.

A soil drainage analysis may be performed at the same time as soil boring investigation
to determine the site’s characteristics for water infiltration and retention for sites with
aggregate implications larger than 1 acre where AHJs may require additional site
permitting.

The drawings shall note the control points on the site, and which coordinate system is to
be used.

5.10.1.5 Erosion Control

The design shall comply with the Storm Water Pollution Prevention Plan (SWPPP) and
Environmental Management Plan (EMP).

5.10.1.6 Wetland Delineation and Mitigation

Seller shall comply with all wetland requirements specified by Laws, applicable Permits,
and the Performance Standards. Wetlands shall be confirmed by a qualified third party.

5.10.1.7 Stormwater Management

Seller shall design the Project Site stormwater management plan. Seller shall complete
and submit all necessary permitting applications, including stormwater discharge NPDES
Permit applications, to the appropriate Governmental Authorities. The design shall
provide quality control of stormwater prior to discharge.

Seller’s design for stormwater management on the Project Site shall meet stormwater
quality and quantity requirements of local, state, and, if applicable, federal Governmental
Authorities. The design shall consist of the following, as a minimum:

Size and design details of stormwater, oil containment, run-off basin, and outfall
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Location and size of stormwater piping, inlets and manholes as needed
Location and size of stormwater ditches or channels

Project Site relative grades and slope including the drainage area to each stormwater
feature

5.10.1.8 Site Surfacing

Thickness: The Project Site shall be graded to drain and then be surfaced with a
minimum of six inches of compacted crushed stone.

Aggregate shall meet one of the following:

It the Collector Substation is not in Arkansas or Louisiana: Material designation - #610-
Crushed limestone, primarily used in the Entergy system.

If the Collector Substation is in Arkansas: Material designation - Arkansas Department of
Transportation Class 7 Base - Crushed granite or limestone, primarily used in Arkansas.
Class 7 Base is a new designation that replaces the old designation (SB2). The materials
in Class 7 and SB2 have the same gradation.

If the Collector Substation is in Louisiana: Material designation - Grade D Base (DGA)
Dense Grade Aggregate m- crushed limestone, primarily used in La.

Compaction: The crushed stone shall be compacted to a minimum density equal to 95%
of the maximum density obtained by a Modified Proctor Test (ASTM D-1557). Do not
grade ruts down; fill with additional aggregate and compact.

Sterilant: after sub grade preparation and prior to applying the crushed rock, a non-toxic
vegetation eradicator (sterilant) shall be applied. Sterilant shall be applied from a
minimum of five feet to a maximum of ten feet outside the fence.

5.10.1.9 Drive Access and Road Design

Substation ingress/egress points are to be compliant with all State and local permitting
requirements. A permanent all-weather twenty (20) feet wide roadway shall be provided
for access and egress to the substation site directly from a public street or road. Access
Road shall be adequate for construction and maintenance activities including hauling
heavy equipment such as the collector substation GSU. Access Road shall have no less
than 50 ft. centerline turn radii.

Roadways within the substation shall be provided, along the fence if possible, for
personnel and equipment movement. All roadways within the substation shall be at least
twenty (20) feet wide with at least a fifty (50) feet centerline minimum turn radius. A
reduced turn radius inside the substation is acceptable provided that an 18-wheeled low-
bed vehicle loaded with equipment can easily negotiate all roads and turns within the
substation fence enclosure. Road crossings over cable trenches, and culverts, shall be
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designed to withstand heavy traffic. Substation shall have only two point of entry in and
out of the yard. The yard shall allow for vehicles to turn around or back out of the yard.

Note that new substations designated as CODE (see Section 13) shall include a vehicle
access corridor around the exterior of the perimeter to allow drive-around access by
security or law enforcement personnel.

5.10.2 Oil Containment
5.10.2.1 Federal Regulatory Requirements

Design and construction shall conform to Code of Federal Regulations, Title 40,
(40CFR), Parts 110 and 112.

Oil spill containment shall be provided for the main transformer. Oil spill containment
shall be provided for other equipment when required by authority having jurisdiction.

5.10.2.2 State and Local Regulatory Requirements

Oil containment shall comply with state and local requirements which are contained in
40 CFR Part 109. State and local governments have generally adopted the existing
federal regulations prohibiting discharges of oil.

5.10.2.3 Containment System
5.10.2.4 Secondary oil containment type shall be an above grade containment pit.

5.10.2.5 Minimum containment volume is to be 100% of oil contained within protected
equipment in addition to the volume of rainwater retained during a 24-hour 25-year
recurrent interval storm event.

5.10.2.6 All designed water removal systems shall incorporate a method of monitoring
discharged water quality. Monitors shall be connected to alarm systems.

5.10.2.7 In designing (sizing) a stone filled collection pit, the final oil level elevation shall be
situated approximately 12 inches below the top elevation of the stone. This provides a
fire extinguishing capability designed to quench flames if a piece of oil filled
equipment catches fire. The use of 1.5 inch or larger stone (washed and uniformly
sized) is recommended to permit quicker penetration to avoid a pool fire. Void
Volume Ratio for stone filled devices shall be between 30 to 40 percent.

5.10.2.8 Pits using drainpipes shall assure that the drainpipe material shall be capable of
withstanding the higher temperatures associated with an oil fire.

5.10.2.9 Oil Filled Equipment Separation
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Oil-filled equipment shall be separated from other equipment and buildings to prevent
potential fire hazards that may impede restoring or maintaining electric service. The
following minimum separations from NFPA 850 Section 5.1.4 are suggested:

5.10.2.10 Power transformers containing between 500 and 5,000 gallons of oil shall be located a
minimum of 25 feet from any building unless the exposed walls consist of or are
protected by a wall or barrier having a two-hour fire rating. The barrier shall extend
horizontally and vertically such that any exposed part of the building is a minimum of
25 feet from the transformer. Transformers shall also be spaced an adequate distance
from a fire-rated building wall to ensure that this 25-foot minimum is maintained to
any other parts of the building that do not have a two-hour fire rating.

5.10.2.11 For outdoor transformers with an oil capacity of greater than 5,000 gallons, maintain
clear separation of 50 feet from other structures or provide a 2-hour fire rated barrier

5.10.2.12 A minimum distance of 8 feet shall exist between the transformer and any building or
wall to ensure there is adequate space for normal operating and maintenance work.
Cable trenches shall not be routed adjacent to oil immersed equipment.

5.10.2.13 Barriers that are required due to inadequate separation to equipment or buildings shall
be constructed of non-combustible, heat-resistant, fire-rated material. The barrier
height shall extend a minimum of 1 foot above the top of any oil filled equipment and
any of their components. Barriers shall also extend horizontally a minimum of 2 feet
beyond the line of sight of the subject building or equipment.

5.10.2.14 For transformers with less than 500 gallons of oil and where a firewall is not provided,
the edge of the postulated oil spill (i.e., containment basin, if provided) should be
separated by a minimum of 5 feet from the exposed structure to prevent direct flame
impingement on the structure.

5.10.2.15 Any transformer for the Project using a listed “less flammable” insulating oil (e.g.,
Envirotemp FR3) shall be installed with and maintain a separation distance and
barriers as provided above. If Seller seeks a modification of a separation distance or a
barrier requirement for a transformer on the basis that the transformer will use a listed
less flammable insulating oil, Seller shall perform and provide to Buyer a detailed
hazard evaluation of such transformer with the proposed less flammable insulating oil.
Buyer will consider such evaluation in its review of the modification request.
Structures and Foundations

6. CODE AND STANDARDS

The structural design of the substation shall be in accordance with the latest revision of
industry codes, standards, and design guides unless stated otherwise. Applicable federal,
state and local codes and standards shall also be observed. The following industry codes
and standards shall be observed for civil/structural design.
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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 9.

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, the Seller is
obligated to any increased compliance above what is required by the Standards and
Codes at the Effective Date. This risk is to be borne by the Seller.

American Concrete Institute (ACI)

ACI 318: Building Code Requirements for Structural Concrete

American Institute of Steel Construction (AISC)

AISC 360: Specification for Structural Steel Buildings

American National Standards Institute (ANSI) standards

American Society for Testing and Materials (ASTM) standards

American Society of Civil Engineers (ASCE)

ASCE 113: Design of Substation Structures

ASCE 48: Design of Steel Transmission Pole Structures

American Welding Society (AWS) D1.1

International Building Code

Concrete Reinforcing Steel Institute (CRSI) standards

Institute of Electrical and Electronics Engineers (IEEE)

IEEE Std 605-2008: IEEE Guide for Bus Design in Air Insulated Substations
IEEE Std 693-2018: IEEE Recommended Practice for Seismic Design of Substations

IEEE Std 1527-2018: IEEE Recommended Practice for the Design of Buswork Located
in Seismically Active Areas

Other recognized standards and ordinances shall be used where required, to serve as
guidelines for the design, when not in conflict with the above listed standards.
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7.1

EQUIPMENT SUPPORT STRUCTURE LOADING

Load Cases
The load cases specified shall include the following environmental requirements:

Dead Load: The weight of equipment and support structures shall be included with
appropriate increases for all equipment accessories and structure connections.

NESC District Loading (Rule 250B) - NESC District Loading shall be selected from
Table 27, Table 28, Table 29, or Table 30 based on project location (Note that these
districts may not match the district depicted in NESC for a given county). The ambient
air temperature shall be taken as 0°F. Note that the load factors specified in NESC
Table 253-1 shall only be used for this condition.

Extreme Wind: An Extreme Wind Speed shall be selected from Table 27, Table 28,
Table 29, or Table 30 based on project location (Note that the values in the tables may
not match the maps depicted in NESC or ASCE 113 for a given county). Wind pressure
shall be developed using ASCE 113. The importance factor (IFW) for Extreme Wind
loading shall be 1.0 corresponding to a 50-year mean recurrence interval per ASCE 113,
Table 3-3. The ambient air temperature shall be taken as 60°F.

Concurrent Ice and Wind: A wind speed of 30 mph from any direction and a radial ice
thickness selected from Table 27, Table 28, Table 29, or Table 30: Load Districts by
County — Texas based on project location applied on the equipment or structure. The
importance factor (IFI) for Concurrent Ice and Wind loads shall be 1.0 corresponding to a
50-year mean recurrence interval per ASCE 113, Table 3-11. The ambient air
temperature shall be taken as 15°F.

Short Circuit Loading: Determined in accordance with ASCE 113 and IEEE 605-2008
using electrical parameters determined from a site-specific analysis.

Seismic: Seismic design parameters (accelerations, site class, etc.) will be provided in
the geotechnical report for each site. The seismic loads shall be calculated in accordance
with ASCE MOP 113. Unless larger values are provided in the geotechnical report, the
following minimum values shall be used for the mapped ground motion spectral response
accelerations: Ss = 0.140 and S1 = 0.051. The ambient air temperature shall be taken as
60°F.

Other: For equipment mounted on structures, the same design weather conditions shall
apply. Loads associated with operation of the equipment shall be added to applicable
load combinations.
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Table 27: Load Districts by County — Arkansas and Missouri

State County Extreme NESC District Concurrent Ice
Wind & Wind Case Ice
mph  ight [Medium | Heavy | Thickness
inches
AR Arkansas 100 M 1
AR Ashley 100 M 1
AR Baxter 100 H 1
AR Benton 100 H 1
AR Boone 100 H 1
AR Bradley 100 M 1
AR Calhoun 100 M 1
AR Carroll 100 H 1
AR Chicot 100 M 1
AR Clark 100 H 1
AR Clay 100 H 1
AR Cleburne 100 H 1
AR Cleveland 100 M 1
AR Columbia 100 M 1
AR Conway 100 H 1
AR Craighead 100 M 1
AR Crawford 100 H 1
AR Crittenden 100 M 1
AR Cross 100 M 1
AR Dallas 100 M 1
AR Desha 100 M 1
AR Drew 100 M 1
AR Faulkner 100 H 1
AR Franklin 100 H 1
AR Fulton 100 H 1
AR Garland 100 H 1
AR Grant 100 M 1
AR Greene 100 H 1
AR Hempstead 100 H 1
AR Hot Spring 100 H 1
AR Howard 100 H 1
AR Independence 100 H 1
AR Izard 100 H 1
AR Jackson 100 H 1
AR Jefferson 100 M 1
AR Johnson 100 H 1
AR Lafayette 100 M 1
AR Lawrence 100 H 1
AR Lee 100 M 1
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AR Lincoln 100 M 1
AR Little River 100 H 1
AR Logan 100 H 1
AR Lonoke 100 M 1
AR Madison 100 H 1
AR Marion 100 H 1
AR Miller 100 M 1
AR Mississippi 100 M 1
AR Monroe 100 M 1
AR Montgomery 100 H 1
AR Nevada 100 M 1
AR Newton 100 H 1
AR Ouachita 100 M 1
AR Perry 100 H 1
AR Phillips 100 M 1
AR Pike 100 H 1
AR Poinsett 100 M 1
AR Polk 100 H 1
AR Pope 100 H 1
AR Prairie 100 M 1
AR Pulaski 100 H 1
AR Randolph 100 H 1
AR St. Francis 100 M 1
AR Saline 100 H 1
AR Scott 100 H 1
AR Searcy 100 H 1
AR Sebastian 100 H 1
AR Sevier 100 H 1
AR Sharp 100 H 1
AR Stone 100 H 1
AR Union 100 M 1
AR Van Buren 100 H 1
AR Washington 100 H 1
AR White 100 H 1
AR Woodruff 100 M 1
AR Yell 100 H 1
MO Dunklin 100 H 1
MO New Madrid 100 H 1
MO Oregon 100 H 1
MO Pemiscot 100 H 1
MO Stoddard 100 H 1
MO Taney 100 H 1
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Table 28: Load Districts by Parish - Louisiana

State Parish Extreme NESC District Concurrent Ice &
Wind Wind Case Ice
mph  ight [Medium| Heavy | Thickness

inches
LA Acadia 140 L 0.5
LA Allen 110 L 0.5
LA Ascension 140 L 0.5
LA Assumption 140 L 0.5
LA Avoyelles 110 L 0.5
LA Beauregard 110 L 0.5
LA Bienville 100 M 0.75
LA Bossier 100 M 0.75
LA Calcasieu 140 L 0.5
LA Caldwell 100 M 0.75
LA Cameron 140 L 0.5
LA Catahoula 100 L 0.5
LA Claiborne 100 M 0.75
LA Concordia 100 L 0.5
LA Desoto 100 M 0.75
LA East Baton Rouge 140 L 0.5
LA East Carrol 100 M 0.75
LA East Feliciana 110 L 0.5
LA Evangeline 110 L 0.5
LA Franklin 100 M 0.75
LA Grant 100 L 0.75
LA Iberia 140 L 0.5
LA Iberville 140 L 0.5
LA Jackson 100 M 0.75
LA Jefferson 150 L 0.5
LA Jefferson Davis 140 L 0.5
LA Lafayette 140 L 0.5
LA Lafourche 150 L 0.5
LA Lasalle 100 L 0.75
LA Lincoln 100 M 0.75
LA Livingston 125 L 0.5
LA Madison 100 L 0.75
LA Morehouse 100 M 0.75
LA Natchitoches 100 M 0.75
LA Orleans 140 L 0.5
LA Ouachita 100 M 0.75
LA Plaguemines 150 L 0.5
LA Point Coupee 110 L 0.5
LA Rapides 100 L 0.5
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LA Red River 100 M 0.75
LA Richland 100 M 0.75
LA Sabine 100 M 0.75
LA St. Bernard 150 L 0.5
LA St. Charles 140 L 0.5
LA St. Helena 110 L 0.5
LA St. James 140 L 0.5
LA St. John the Baptist 140 L 0.5
LA St. Landry 110 L 0.5
LA St. Martin, North 140 L 0.5
LA St. Martin, South 140 L 0.5
LA St. Mary 140 L 0.5
LA St. Tammany 140 L 0.5
LA Tangipahoa 125 L 0.5
LA Tensas 100 L 0.5
LA Terrebonne 150 L 0.5
LA Union 100 M 0.75
LA Vermillion 140 L 0.5
LA Vernon 100 L 0.5
LA Washington 125 L 0.5
LA Webster 100 M 0.75
LA West Baton Rouge 140 L 0.5
LA West Carrol 100 M 0.75
LA West Feliciana 110 L 0.5
LA Winn 100 M 0.75
Table 29: Load Districts by County — Mississippi
State County Extreme NESC District Concurrent
Wind Ice & Wind
mph  "ight [Medium [ Heavy | _Case Ice
Thickness
inches
MS Adams 100 L 0.5
MS Amite 110 L 0.5
MS Attala 100 L 0.5
MS Benton 100 M 1
MS Bolivar 100 M 1
MS Calhoun 100 M 1
MS Carrol 100 M 1
MS Chickasaw 100 M 1
MS Choctaw 100 M 1
MS Claiborne 100 L 0.5
MS Clay 100 M 1
MS Coahoma 100 M 1
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MS Copiah 100 L 0.5
MS Covington 110 L 0.5
MS Desoto 100 M 1
MS Franklin 100 L 0.5
MS Grenada 100 M 1
MS Hinds 100 L 0.5
MS Holmes 100 M 1
MS Humphreys 100 M 1
MS Issaguena 100 L 1
MS Jefferson 100 L 0.5
MS Jefferson Davis 110 L 0.5
MS Lafayette 100 M 1
MS Lawrence 110 L 0.5
MS Leake 100 L 0.5
MS Leflore 100 M 1
MS Lincoln 110 L 0.5
MS Madison 100 L 0.5
MS Marion 110 L 0.5
MS Marshall 100 M 1
MS Montgomery 100 M 1
MS Neshoba 100 L 0.5
MS Newton 100 L 0.5
MS Panola 100 M 1
MS Pike 110 L 0.5
MS Ponotoc 100 M 1
MS Quitman 100 M 1
MS Rankin 100 L 0.5
MS Scott 100 L 0.5
MS Sharkey 100 L 0.75
MS Simpson 100 L 0.5
MS Smith 110 L 0.5
MS Sunflower 100 M 1
MS Tallahatchie 100 M 1
MS Tate 100 M 1
MS Tippah 100 M 1
MS Tunica 100 M 1
MS Union 100 M 1
MS Walthall 110 L 0.5
MS Warren 100 L 0.5
MS Washington 100 M 1
MS Webster 100 M 1
MS Wilkinson 110 L 0.5
MS Winston 100 L 0.5
MS Yalobusha 100 M 1
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MS | Yazoo | 100 | L | \ | 075

Table 30: Load Districts by County — Texas

State County Extreme NESC District Concurrent Ice
Wind | Light [Medium | Heavy |& Wind Case Ice
mph Thickness

inches
X Angelina 100 M 0.75
X Brazos 100 M 0.75
X Burleson 100 M 0.5
X Chambers 140 L 0.5
X Galveston 140 L 0.5
X Grimes 100 M 0.75
TX Hardin 125 L 0.5
X Harris 125 L 0.5
TX Houston 100 M 0.75
X Jasper 125 M 0.5
X Jefferson 140 L 0.5
TX Leon 100 M 0.75
TX Liberty 125 L 0.5
TX Limestone 100 M 0.75
TX Madison 100 M 0.75
X Montgomery 110 M 0.5
TX Nacogdoches 100 M 0.75
X Newton 125 M 0.5
X Orange 140 L 0.5
TX Polk 110 M 0.75
TX Robertson 100 M 0.75
TX Sabine 100 M 0.75
TX San Augustine 100 M 0.75
TX San Jacinto 100 M 0.75
TX Trinity 100 M 0.75
TX Tyler 110 M 0.75
TX Walker 100 M 0.75
TX Waller 110 L 0.5
TX Washington 100 L 0.5

7.2 Load Combinations

All substation equipment support structures shall be designed using the load cases in
Section 7 and using the provisions and load combinations of ASCE 113. Wire-
supporting structures shall be additionally be designed per the National Electric Safety
Code (NESC), Construction Grade B.
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7.3

7.4

7.5

Structural Analysis

Computer aided analysis and design shall include secondary moments from non-linear
effects (p-delta) for structure stresses. Analysis procedures shall be based on the
applicable design document (AISC 360 for steel structural shapes, ASCE 48 for tubular
steel structures, ACI 318 for concrete structures, ASCE 10 for lattice structures, the
Aluminum Design Manual for aluminum structures, etc.).

Equipment Support Structure Design

Transmission line dead ends shall be located outside the substation, with a slack span
inside the substation.

Structural supports for bus work, switches, and all other equipment shall be designed in
compliance with ASCE MOP 113, and IEEE 605.

All substation structures, except dead-end structures, shall be designed and constructed
using hot-rolled, structural steel square, rectangular, or tapered polygonal tubes. The
dead-end structures shall be designed using tapered tubular polygonal shapes.

Per ASCE 113, polygonal tube structures shall be designed in accordance with ASCE 48.
Per ASCE 113, structures designed with other structural shapes shall be designed in
accordance with AISC 360.

Structure Deflection

For deflection Load Combinations, the deflection extreme wind shall not be determined
by using a reduced return period per ASCE 113, Table 3-14. For the Ice with Wind load
Combination, the deflection ice thickness shall not be determined by reducing the ice
thickness per ASCE 113, Table 3-15.

Structure deflections shall be checked for loading combinations with all load factors
equal to 1.1.

The calculated deflections shall not exceed the values listed below.
Wire-Supporting Structures and Shield Poles

Horizontal deflection of vertical members: 1/100 of height
Horizontal deflection of horizontal members:  1/200 of span

Vertical deflection of horizontal members: 1/200 of span

All other Equipment Support Structures

Horizontal deflection of vertical members: 1/200 of height
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8.1

8.2

Horizontal deflection of horizontal members:  1/300 of span
Vertical deflection of horizontal members: 1/300 of span

CONTROL HOUSE STRUCTURAL DESIGN

The control house shall be designed using the applicable building code as required by the
Authority Having Jurisdiction (AHJ). If no AHJ oversight is required, the International
Building Code 2015 edition shall be used for design.

Design, fabrication, and erection of structural steel shall meet the requirements of the
IBC, AISC Steel Construction Manual (AISC specification and AISC code of standard
practice). Structural design shall comply with seismic design and detailing requirements
of the IBC, ASCE 7, and AISC 341. It is preferred to have an Engineered/prefabricated
and delivered to site precast concrete building. Steel, concrete, and CMU buildings are
all acceptable options.

Design Loads
Design Loads shall be determined in accordance with IBC assuming a Risk Category I11.

Roof dead load: Weight of built-up roof, roof joists, insulation, structural members,
permanent equipment, cable tray fully loaded with cables, lighting, and any other items
supported by the roof.

Floor dead load: Weight of AC/DC panels, control/relay panels, batteries, cable
termination cabinets, and other electrical equipment supported on the floor.

Roof live load: 40 psf (minimum)

Snow load: Per the applicable building code. 10 psf ground snow load minimum.
Floor live load: 250 psf or a 1,300-pound load concentrated in any 2% square foot area.
Wind load: Per the applicable building code. 120 mph (minimum)

Seismic: Per the applicable building code.

Fall Protection

Building shall be constructed to include permanent anchorage points to accommodate
personal fall protection systems capable of supporting 5,000 pounds per worker (OSHA
defined impact load). For elevated houses, permanent anchorage points shall additionally
be included on the walls of the control house adjacent to each exterior door to
accommaodate personal fall protection systems for use when working on the platform. All
anchorage points shall be shown on roof drawings and marked on control house if not
easily visible.
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8.3

8.4

Roof

The roof shall have a minimum slope of 4™ in 12”; designed and constructed as specified
by the IBC. Control house shall have a freestanding roof with no interior vertical
supports to support the roof ridge beam.

Cable Tray

Cable tray and other suspended items shall be adequately supported to resist applied
loads including, but not limited to, dead load, cable pulling loads, and seismic loads.

The cable tray shall be capable of carrying a uniformly distributed load of 75 Ibs/ft in
addition to the weight of the cable tray with a safety factor of 2.0 when supported as a
simple span.

FOUNDATIONS

Foundation design will incorporate the soil capacity determined from the geotechnical
study. Foundation design shall conform to ACI 318 and County and State Codes.

Drilled Pier/Shaft and Slab-type foundations shall be used. Alternative foundation
systems may be considered if agreed upon between Buyer and Seller.

Ground supported pieces of equipment, such as circuit breakers and transformers, shall be
supported by cast-in-place reinforced concrete slabs unless otherwise indicated by the
geotechnical report.

Transformers shall be positively anchored to supporting foundations.

Foundations for the equipment support structures (bus supports, switches, etc.) and
transmission line dead end structures shall be cast-in-place reinforced concrete drilled
piers or spread footings, whichever is appropriate based on the subsurface soil
information, unless otherwise indicated by the geotechnical report. Anchor bolts for all
structures shall be of sufficient length to allow for the use of leveling nuts. The use of
grout between the structure base plate and the top of the structure foundation is not
required.

The control house foundation shall be piers or concrete slab. A cable routing and pulling
area will be designed to facilitate connection with the conduit or pre-cast concrete cable
trench entry from the substation and shall be located beneath the termination cabinet(s).

Foundation designs shall be in accordance with the following general minimum criteria:

a) Concrete Strength ~ fc = 4,500 psi at 28 days

b) Grout Auger Cast Piling fc = 5,000 psi at 28 days

c) Reinforcing Steel (ASTM A615 Gr 60) fy = 60,000 psi
d) Foundation Loads
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9.1

9.2

Structures From structure design calculations

Equipment  From equipment manufacturer shop drawings or product literature
Importance Factor

Structures/Foundations - 1.0 for non-essential facilities

Safety factors (foundation reactions shall be service loads)

Shallow Foundations — Bearing Capacity 3.0

Shallow Foundations — Stability (Overturning, Sliding, and Uplift) 1.5

Drilled Piers Not less than 1.5, preferably 2.0

In general, foundations shall extend below the final grade as required by local or state
code and the recommendations in the geotechnical report. The geotechnical report shall
clearly state the safety factors needed for each site.

Foundation Deflection and Rotation

Deflection and rotation of drilled pier foundations shall be limited to 0.5 inch of
deflection (vertical and horizontal) and 0.5 degrees of rotation due to unfactored (service)
loads.

Materials

Structural steel shapes, plates, and appurtenances for general use shall conform to ASTM
A992 or ASTM A572 grade 50 (wide-flange shape and ASTM A36 (other shapes)).

Steel pipes shall conform to ASTM A53 grade B. Structural tubing shall conform to
ASTM A500 grade B. Primary connection bolts shall conform to ASTM A325, type 1 or
ASTM A490, type 1 with ASTM A194 grade 2H heavy hex nuts and steel washers
conforming to ASTM F436 or Compressible-Washer-Type Direct Tension Indicators
conforming to ASTM F959. Connection plates shall be ASTM A36 or ASTM A572
grade 50 steel. Steel components for metal wall panels, roof decking, and cold-formed
girts and purlins shall conform to the North American specification for design of cold-
formed steel structural members (AISI-S100).

Welded connections shall be made with welding electrodes with a minimum tensile
strength of 70 ksi. Bolted connections shall be made with minimum 5/8 inch diameter
ASTM F3125 Grade A325 high strength bolts, and shall typically be fully pre-tensioned
Type N connections with threads included in the shear plane, unless noted otherwise.
Connections subject to significant stress reversals or as otherwise required by the AISC
shall be designed as slip-critical connections.
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9.3

10.

10.1

10.2

Welding procedures and qualifications for welders shall be in accordance with AWS
D1.1 structural steel welding code and AWS D1.3 sheet steel welding code. Welding
electrodes shall be as specified by AWS.

Preparation of metal surfaces for coating systems shall follow the specifications and
standard practices of the SSPC, NACE, and the specific instructions of the coatings
manufacturer. All structural steel for exterior use shall be hot dip galvanized steel per
ASTM A123 and ASTM 153, unless noted otherwise. All structural bolts shall be
galvanized, unless noted otherwise. Steel assemblies shall be safeguarded against
embrittlement and warping during hot dip galvanizing per ASTM A143 and ASTM
A384. Repair of damaged and uncoated areas of hot-dip galvanized steel shall be per
ASTM AT780.

Record documents

Seller shall provide buyer with structure and foundation detail drawings and supporting
calculations. The drawings shall note all loading criteria used in the design. Foundation
details shall note the structure base reactions used in the design. Drawings shall contain
appropriate information (e.g. dimensions, materials, weld data, etc.) to allow reanalysis of
the structure under future loading conditions.

FENCE & SIGNAGE

All substations shall have a fence at least eight feet high (seven-foot fabric and one foot
of barbed wire). Fences shall consist of chain link fabric, with 3 strands of barbed wire
on 45-degree extension arms, with no ground gaps greater than two (2) inches and secure.
All steel, including pipe, roll-formed sections, and fittings to be first quality, full weight,
“hot-dipped galvanized” as per ASTM-F1234 or ASTM-F1083. The fence fabric shall be
aluminum coated steel according to ASTM-A491. Safe step and touch potential of the
perimeter fence shall be verified by an IEEE 80 compliant grounding study.

Gates

Drive gates shall be equipped with heavy duty drop bars, drop bar keepers, stops, and
flip-over latches (as required) to be locked by standard Entergy lock. Hinges shall be
heavy duty and shall allow gates to swing either in, or out, or in and out of all gate leaves.

Gates shall be operational from both sides of gate. Gates shall clear finished grade by not
more than 3”. Gate locking mechanism shall be installed with 3/8” diameter case
hardened bolts. The nuts on the bolts shall be incapable of being removed, either by
using lock nuts, splitting the end of the bolts or by welding the nuts on the bolts.

Signage

A “Danger — High Voltage — Keep Away” sign shall be placed on the exterior of the
fence at a maximum spacing of 50 ft. The signs shall be visible and readable from any
angle the substation fence can be approached.
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11.

111

11.11

11.1.2

11.1.3

SUBSTATION PHYSICAL DESIGN CRITERIA

Substation Bus System

Bus Systems

The bus system consists of the bus conductor, bus insulators and supporting structures,
and jumper conductors to equipment and lines. The bus system shall be designed to meet
the voltage and continuous current rating requirement, as well as the mechanical
requirements for bus design strength and deflection for all cases and conditions.

Rigid Bus structures shall be designed per IEEE Standard 605, IEEE Standard 1427 and

in compliance with the NESC. The bus work must be designed to withstand all required

weather conditions appropriate for the location of the station and withstand all forces due
to maximum fault current.

Bus dampening shall be accounted for during detailed design and be between 10% and
33% of the bus conductor weight.

Bus Configuration

The layout of the bus design shall minimize the crossing of bus sections and equipment
by lines and other station buses. This is to reduce or eliminate possible common mode
failures and to permit service work to be performed without having to take additional
busses or equipment out of service.

The design shall be of the low-profile type using rigid bus in a horizontal (flat)
configuration on vertically mounted station post insulators.

Hookstick-operated disconnect switches shall be provided on both sides of all feeder
breakers.

If so directed, the bus configurations of the substation facilities shall take into account
future expansion. The physical layout shall be made so that expansion can be
accomplished with the least amount of outage time when required.

Bus Fittings
Bus fittings used for rigid bus connections shall consist of welded connectors.

Fittings used for stranded conductor shall consist of either bolted, compression or welded
types. For incoming lines to the substation DE structure, the use of quadrant clamps is
acceptable. In applications where connection to a line surge arrester is required, the use
of bolted connectors is preferred to compression connectors due to the potential chance of
incorrect installation and bird caging effect on the incoming conductor. If using
compression fittings for the incoming transmission line span, the compression tee and
dead-end fittings shall have NEMA 4-hole or 6-hole terminal pads for connection of
conductor jumpers.
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11.3

11.4

11.5

Fittings used for conductor jumpers shall be of the bolted, compression, or welded type to
a bolted pad. Jumpers shall be designed so that they can be unbolted and removed from
equipment for maintenance, repair, or replacement.

Station Layout

The collection system shall be identified and marked. This includes all the phases on pad
mount transformers, as well as any time the system transitions from underground to over
ground or vice versa. An acceptable method of identification is stickers.

Phase Orientation

The phasing orientation of the substation shall be A-B-C when facing the low side
transformer bushing left to right. If the phasing is different for the interconnecting utility,
notation shall be added to the drawings detailing the phase rotation. Additionally, all
equipment and busses shall be labeled.

Grounding System

High voltage equipment and structures will be connected to a ground grid. All metallic
equipment, structures, and fencing will be conducted to the grounding grid of buried
conductors and ground rods, as required for personnel safety.

Grounding Design Criteria

Grounding system shall be design using field resistivity values obtained from
geotechnical studies. Substation ground grid design shall be based upon IEEE Std. 80
and NESC. Parameters to be used in the design, such as fault current magnitude and
duration, will come from various studies, such as the Facility Study and other
interconnection studies, and relay and protection system evaluation. Seller shall use fault
current split factor calculations that consider OHGW, OPGW and feeder neutral
grounding, in order to lower the effective ground fault current. The substation ground
grid shall be connected to the overheard transmission line shield wires unless specifically
isolated due to other engineering considerations. Clearing time for grounding analysis
shall not be shorter than the total time for backup relay operation plus breaker time.

The ground grid analysis shall seek to optimize the cost and complexity of the
installation. Multiple design iterations shall be developed, considering varying depths of
substation rock, grounding conductor size, grid spacing, ground rod depth, etc., until an
optimized, lowest-cost design is achieved.

Grounding analysis shall address seasonal conditions as appropriate, such as seasonally
dry soil conditions or frozen earth conditions. The ground grid shall be designed to
account for the most-restrictive weather condition.

The grounding system shall be modeled using the SES CDEGS grounding analysis
software or equivalent.
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11.6

11.6.1

11.6.2

11.6.3

11.6.4

11.6.5

Grounding System Components

Soil Structure:

Grounding analysis software shall be used to determine the number of soil layers present
based on field test results input. The soil model results are considered usable if the
resultant soil model accurately reflects the measured data.

The original soil model shall be adjusted to minimize the RMS error.
Ground Grid:

Ground grid conductor shall be optimized for cost, considering the fault current
magnitude and other parameters. Copper clad steel should be considered where
appropriate, but soil corrosivity shall be considered when evaluating the use of copper
clad steel.

The ground grid shall be installed at a minimum depth of eighteen (18) inches below
finished grade (i.e. grade not including any rock cover).

Ground grid shall extend to cover the swing access for all man and vehicle gate access
points as well as any pad mount transformers and other medium or low voltage station
service equipment located close to the substation fence. Recommended to go 3ft beyond
the fence or overall equipment/gate offset.

Grounding Rods

The standard ground rod shall be 10-foot-long and made of 5/8-inch diameter copper-clad
steel rod. It is acceptable for longer lengths to be made by joining multiple rods together
with ground rod couplers. Longer ground rods shall be considered before more costly
methods (such as ground wells) are implemented.

Ground rods shall be installed at applicable ground grid locations or at locations dictated
by design. Applicable locations include substation perimeter, dead-end structures,
lightning masts, surge arrestors, control house corners, etc.

Grounding Connections

All underground ground grid cable-to-cable and cable-to-ground rod connections shall be
made with exothermic connections (Cadweld or equivalent). All above ground
grounding connections shall be made with mechanical, bolted, or compression
connections.

Above Grade Grounding Provisions

The perimeter fence shall be connected to the substation ground grid at each gate post,
every corner and along the fence at intervals dictated by design. Grounding of the fence
shall also include grounding provisions for the fence fabric and barbed wire.
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11.6.6

11.6.7

All four corners of the control house shall be connected to the substation ground grid.

Two grounding conductors shall be installed the entire length of all pre-cast concrete
cable trench greater than 36 inches wide. For pre-cast concrete cable trench less than

36 inches wide a single grounding conductor shall be installed. These conductors shall
provide a convenient access to the substation ground and shall provide some shielding of
control cables from electrostatic interference. They shall be connected to the ground grid
at all main grid crossings and sized to match the ground grid conductor size.

Personnel safety mats (galvanized steel grating) shall be installed on top of the crushed
rock surfacing at each disconnect switch operator, manual or motor-operated gang
switches, and each personnel entrance to the control enclosure if metal steps are used.
Safety mats shall be bonded to the station ground system in accordance with IEEE 80.

Equipment and structure grounds, or “stingers,” consisting of bare conductors shall
connect each piece of the substation equipment and steel structure to the ground grid.

The minimum conductor size shall be calculated but never be smaller than the ground
grid conductor size. There will be two (2) ground connections to each structure and piece
of equipment.

Ground studs shall be installed on every breaker bushing pad. Provisions for portable
safety ground installations, either bus < 3-inch diameter, ground studs, or grounding
stirrups, shall be included at both sides of all disconnect switches. Grounding studs shall
be placed such that there is no interference from other equipment (for example,
disconnect switch blades).

Crushed Rock

The site will be covered with a layer of crushed rock as defined in Section 5.10.1.8. The
crushed rock shall be installed throughout the entire substation area and extend 5 feet
beyond the fence and swing radius of the gates.

Resistivity tests shall be performed on potential material sources early in the design
phase, and those results shall be integrated into the overall grounding system design. The
IFC grounding design shall use material with a known, tested resistivity; no assumptions
should be made as to the availability of rock of a certain resistivity.

Grounding Drawings

The design input from the grounding calculation shall be recorded on the grounding
drawing in a concise table. The table shall include all pertinent information, including,
but not limited to, final design grid resistivity, depth of crushed rock, rock resistivity,
length of ground rods, size of grounding conductor, soil parameters, design fault current,
and fault duration. Additionally, it shall be included a field on the grounding drawing for
the contractor to record the final fall of potential test results.
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11.7

11.7.1

11.7.2

Conduit System

All conduit and raceway systems shall comply with NEC and NESC requirements. The
conduit and raceway system design shall accommodate power and control cables,
communication circuits, underground feeders, and optical fiber cables.

Conduits

Low voltage cables used for protection and control or station power shall be placed in
conduit wherever they connect to oil immersed equipment to reduce the risk of burning
oil flowing in raceways and causing severe damage to cables. All conduit systems
including wiring size shall be detailed on drawings.

Conduit shall be schedule 40 or greater PVC for below grade or above grade applications.
Flexible conduit may be used for transitions where necessary. Galvanized steel conduits
shall not be used in below-grade applications. Conduits shall be sized in accordance with
the National Electrical Code (NFPA-70). Where applicable, 2” and 4” conduits shall be
used.

Designs shall incorporate one spare conduit per transformer (main GSU) and circuit
breakers 138 kV and above.

All below-grade conduits shall be buried to a minimum depth of twenty-four (24) inches
below the finished grade (approximately six inches below the ground grid).The conduit
system for the 34.5 kV collector cables shall extend 10 feet beyond the fence and shall be
concrete-encased. Additional coordination shall be made with collector system designer.

Cable Trench

For substations and collector facilities that have more than one main GSU transformer,
precast concrete trench systems shall be installed. It shall be identified early in detailed
design if the current project will ever be expanded with second or third phase. If
additional phases are planned, the initial layout shall be designed such that adding new
cable trench can be implemented while minimizing impact to existing facilities.

Precast concrete trench with a pedestrian strength rating shall be specified for the
substation yard raceway system. HS-20 rated road crossing cable trench shall be used for
all vehicle crossing locations. Each vehicle crossing location will be marked with high
visibility bollards extending at minimum three (3) feet above the ground and visible
during winter snow conditions. Applications for the use of a barrier internal to the cable
trench or multiple trench systems may be utilized where required.

Conduits shall be provided between the concrete trench system and yard mounted
equipment

On two transformer stations or an integrated ring bus switchyard, a partial cable trench
system is normally required, and provisions shall be provided in detailed design.
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11.7.3

11.7.4

11.8

Pullboxes

Cables entering the control house from the substation yard shall be routed through a pre-
cast cable vault and pulling area into the control house termination cabinet.

Cable Entry and Trays

All conduit and cable entry openings into the control house shall be tightly sealed as a
barrier to animals to keep out moisture and to minimize heat loss. Cables entering the
control house shall be terminated at the appropriate termination cabinet or AC or DC
panel board.

Inside the control house overhead cable tray suspended from the ceiling shall be used to
route cables between the termination cabinet, control and relay panels, and other
equipment.

Lightning System

The substation direct lightning stroke shielding design shall be performed in accordance
with IEEE Standard 998-2012 “IEEE Guide for Direct Lightning Stroke Shielding of
Substations” using the “electro-geometrical model” or the “rolling sphere technique”.
For small stations it is acceptable to use the fixed angle method as a means for
determining proper shield protection locations.

After the substation layout is completed, the direct stroke shielding shall be analyzed to
verify that the equipment within the substation fence is adequately protected. The
transmission line static wires shall be connected to the substation ground grid.

The following criteria shall be used for the lightning shielding design:
e Station BIL, Table 2.

e Lightning stroke density shall be that for the project area as reported by the
Fault Analysis and Lightning Location System

e A design failure rate of less than one shielding failure in one hundred (100)
years.

The shielding design shall utilize a combination of shield wires, shielding masts and/or
mast poles. Shield wires over substation buses shall be arranged such that there is no
more than a single bus between shield wire supporting structures.

All static wires from the transmission lines shall terminate into the station lightning
shielding system.
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11.8.1 Lighting System

The primary purpose of substation lighting is to provide sufficient illumination for
personnel safety and emergency equipment maintenance. The substation shall be
provided sufficient illumination during the night for safe passage of the maintenance
crew who might be performing equipment inspection or maintenance. Outdoor lighting
is often also intended to deter vandalism; however excessive illumination may attract
vandals or result in complaints from the surrounding community. Lighting is also used in
certain areas to deter birds from roosting and/or nesting. Yellow color lighting such as
sodium vapor does not attract as many bugs, flying bats and birds that in turn attract
snakes and climbing animals.

Proper placement of lighting is important. Placement of lighting shall consider the
collection of insects on adjacent energized equipment. Large quantities of these bugs can
attract animals and increase risk of animal outage.

At least minimum illumination levels recommended by National Electrical Safety Code
C2 shall be provided in generating stations and substations. Illumination levels relevant
to substations are as follows:

a) Emergency exit path: 1 foot-candle (11 lux)
b) Control house (occupied): 15 foot-candles (165 lux)
C) Control house (unoccupied): 5 foot-candles (55 lux)

d) Front of switchboards and panels: 15 to 25 foot-candles (165 to 275 lux)

e) Fence: 0.2 foot-candles (2.2 lux)
f) Substation general horizontal: 2 foot-candles (22 lux)
9) Substation vertical (on disconnects etc.) 2 foot-candles (22 lux)

h) Roadway: 0.5 foot-candles (5.5 lux)
i) Open yard: 0.2 foot-candles (2.2 lux)
The need for detailed lighting design for each substation shall be individually evaluated

depending upon the substation’s location, site area, type of buswork structures, and the
equipment installed in it. LED light fixtures shall be installed for all new installations.
The following is required as a minimum for typical substation lighting:

a) The entrance gate into the substation shall be provided with a motion-
activated photocell-controlled light.
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11.9

11.10

b) The substation control house entry doors shall be provided with motion
activated photocell-controlled lights.

c) The substation shall have switched, photocell-controlled lights, preferably
with a timer, for safe passage. The control switch shall be in the control
house.

d) A sufficient number of GFCI outlets shall be provided in the substation near
the equipment e.g. circuit breakers and power transformers for portable light
hookup for night time repairs and maintenance. GFCI outlets provided in the
equipment control cabinets shall be used for this function.

Substation Security/Safety (CODE)

Substation Security shall not apply for substations below 161 kV. However, depending
of project interconnection area, additional requirements may exist due to other evolving
cyber security concerns. Check with Entergy Transmission Planning for site specific
concerns.

Animal Deterrents

Means for animal deterrent and mitigation shall be provided in all medium voltage
substations, and the MV section of all high voltage substations.

IEEE Std 1264 provides guidance in methods and designs to mitigate animal intrusion
and resulting interruptions and equipment damage.

Animal mitigation shall be achieved by applying substation insulators that have a large
enough flashover distance to prevent bridging by animals, such as snakes and squirrels,
by increasing phase spacing and by providing guards and covers for insulators or adding
barriers between phases to prevent phase to phase bridging by birds. Guards and covers
shall be installed on all MV equipment bushings listed below regardless of the spacing.

Insulating covers shall be installed on all medium voltage equipment bushings as follows:
a) Power transformers
b) Station service transformers
c) Voltage regulators
d) Circuit breakers and reclosers
e) Surge arresters
f) Capacitors

g) Instrument current and voltage transformers
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h) UG cable terminations
i) MV switches and jumpers

Insulators in substations where higher BIL bus and disconnect insulators cannot be
applied shall be protected by suitable guards and covers.

MYV substation equipment including 34.5 kV equipment shall be provided with guards
and covers and each phase shall be covered for a distance of three (3) feet, unless
otherwise specified during the constructability review. The center phase shall be fully
covered. Depending upon location and known animal intrusion problems, additional
mitigation may be required.

11.11 Substation Protection & Control Design Criteria

11.11.1 Protection and Control Requirements
The protective relaying shall:

a) Preserve the integrity of the Entergy transmission system by being dependable
and secure to the appropriate level of required reliability as specified by
Entergy Transmission Planning.

b) Properly coordinate and function with other Entergy relay schemes, and
neighboring utilities.

11.11.2 Backup and Transfer Trip

Breaker Failure Backup and/or transfer trip circuits to interface with other stations shall
always be provided.

11.11.3 Transmission Line Protection

Transmission line protective relay equipment at the collector substation shall be provided
to meet the requirements of ETI Transmission (as the host utility).

HV transmission lines shall have a dual primary line protection scheme comprising of
dual primary communication assisted tripping relaying scheme. Each primary protection
scheme shall utilize separate instrument current transformers, or separate current
transformer cores of a free-standing current transformer, separate CVT or PT secondary
windings, and separated dc and ac supplies from a common distribution panel. Breaker
Control is typically on the same line panel.

11.11.4 Bus Protection

HV and MV bus shall use single low or high impedance protection scheme. Low
impedance is preferred. If using high impedance protection, all of the current
transformers in the circuit shall have the same ratio and must be tapped at the full ratio.
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11.11.5 Transformer Protection

Each power transformer shall be protected by a minimum of one and, preferably, two
differential relaying schemes. The transformer differential relay shall be connected to the
transformer high side bushing current transformers. Low-side circuit breaker or
transformer bushing current transformers shall be positioned to provide a sufficient area
of overlap between adjacent protective zones. Protection zones shall be created to
prevent through-bus interruption for transformer differential operation.

Back up time overcurrent transformer overload relaying shall be provided. Reverse
power relaying and/or undervoltage relaying may be required if back feed possibilities
exist.

Generator Step-up Transformers shall be purchased and supplied with the following
integral monitoring devices:

a) Oil level gauge on tank wall or conservator.

b) Pressure relief device(s). The pressure relief device is used for alarms.
Transformer tanks containing more than 10,000 gallons of oil shall be
provided with two pressure relief devices mounted on diagonally opposite
corners of the transformer tank. The device(s) shall be located remote from
the control cabinet(s),. Pressure relief value shall be stamped on the device.

Sudden pressure rise relays. Transformers are specified to have two sudden pressure
relays used to trip the transformer when both relays have operated. A sudden pressure or
Bucholtz relay (Device 63) shall be provided, including seal-in contacts in an enclosure
with a threaded conduit hub and “loss of DC indication”

Gas accumulation detecting relay (conservator tank units). Contacts of the gas
accumulation detecting relay are used for alarm.

c) Temperature monitoring system to indicate top oil and winding temperatures.

Seller shall design the system so as not to trip and isolate transformers due to the
operation of pressure relief devices, high oil temperature, and high winding temperatures.
Main Power Transformer shall be tripped and isolated when the oil level in the
transformer tank falls below the critical level to prevent internal flashovers. Main Power
Transformers shall have critical oil level as an alarming feature only and no tripping.

11.11.6 Capacitor Bank Protection

See IEEE Std C37.99 Guide for Protection of Shunt Capacitor Banks for detailed
guidance on the capacitor bank protection schemes. Seller shall employ Unbalance
Detection scheme for the protection of the capacitor bank. The aim of this scheme is to
trip the capacitor bank if there are unbalances in the phases that result in voltages 110%
or more across the individual capacitor unit.
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11.11.7 Shunt Reactor Protection

See IEEE Std C37.109 for guidance on the protection of shunt reactors. Studies shall be
conducted to determine if snubbers are required for reactor switching. Surge arresters are
recommended for all reactor applications.

11.11.8 HV Breaker Control

Gas insulated circuit breakers are specified to be equipped with two or more stages of gas
pressure/density monitoring contacts.

a) Contact of the first stage closes on falling pressure at approximately 10% loss
of pressure, and

b) Contact of the second stage closes on falling pressure at a further 10%
reduction of gas pressure.

Most manufacturers comply with these requirements except that the first stage and
second stage contacts may not necessarily close at 10% loss of pressure for all makes and
models of the circuit breakers.

A circuit breaker retains its full electrical and mechanical rating at this second stage
pressure/density of gas in the circuit breaker. However, the circuit breaker manufacturer
will not guarantee any rating below this pressure and, accordingly, the circuit breaker
operation shall be disabled below this pressure.

The manufacturers of circuit breakers generally do not offer any specific
recommendations for the circuit breaker’s continued operation when the second stage
contacts of the gas density monitor close. It will be the responsibility of Buyer to
determine whether a circuit breaker should be tripped (if it was already closed) or block
any close/open operation under these conditions.

Since the system security, substation importance, and the circuit breaker applications
within the substation vary throughout the system, a common system wide approach on
whether to trip or block operation of all circuit breakers cannot be specified.

The following is a recommended plan of action, keeping in mind that the circuit breaker
retains full rated values at the second alarm stage, and it is capable of withstanding
normal system voltage with the gas in the interrupters at atmospheric pressure. Under
ideal conditions and with a standard 0.5% gas leakage rate it would take more than five
years for any alarm stage to be generated for most breakers. A second stage alarm
usually signifies a rapid loss of gas.

The circuit breaker control scheme shall address the loss of gas alarms as follows:

1. First Stage Alarm: Effort shall be made to investigate the cause within eight
hours (or the next day at the latest).
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2. Second Stage Alarm received within one day of receiving the first stage
alarm: In locations where the system continuity can be maintained (ring bus,
or breaker and half bus substations) the circuit breaker shall be tripped
immediately. If the system continuity cannot be maintained, then the circuit
breaker operation shall be blocked. In substations with a single bus the circuit
breaker operation shall be blocked. It may be necessary to include timers in
the relay scheme to achieve this requirement. This should be evaluated during
detail design.

3. Second stage alarm received more than one day after receiving the first
stage alarm: Block circuit breaker operation

All HV Breaker Control relays shall include LOR (lockout relays).

11.11.9 HV Motor Operated Switch Control

When HV motor operated switches (MOS) are used, if a control building is used, it is
preferred that the MOS controls be located on the applicable line protection, transformer
protection, or breaker control panel.

If no control house is required, the panel design must be modified to fit in a suitable
NEMA type 4X stainless steel outdoor enclosure.

11.11.10 MV Collection Feeder Protection

11.12

Primary feeder protection will be provided by an SEL-351S or similar relay at each
feeder breaker. Instantaneous and time overcurrent phase and residual ground are typical
elements to protect the feeder section. Additional voltage and frequency elements will be
enabled to ensure compliance with PRC 024 & PRC 019 (if apply).

Breaker failure initiate will be enabled to ensure coordination with MV bus and
transformer differential if a breaker fail occurs.

Relay Calculations and Setting Requirements

For relay settings, refer to TE-SD-AD-007 (Relay Settings Procedure) and PM1804
(Transmission Line Relay Setting Criteria, Design and Operation Guide) for guidance.

Typical Relay Engineering Calculations:
e Battery Bank Sizing & Design: IEEE-485 & NEC — Article 480.

e Battery Charger Sizing: EPRI Stationary Battery Guide (Design, Application,
and Maintenance)

e DC Load Center Sizing: Requires building DC loading table (Watts / Amps)
for yard and enclosure (panel) equipment — Nameplate information and/or
equipment manuals required.
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12.

e AC Load Center Sizing: Requires building AC loading table (Watts / Amps)
for yard and enclosure (panel) equipment — Nameplate information and/or
equipment manuals required.

e Station Service Sizing
e Voltage Drop Calculations (Use as Guide only): NEC: 215.2(A)(4)

e Conductor Ampacity Calculations (Use as Guide only): NEC Table(s) 310.15
(Engineer to select correct table for use)

e Grounding Methods for Electrical Supply: NESC Sec. 9

e Size of Equipment Grounding Conductors (Use as a Guide only): NEC Sec.
250.122 and Table 250.122.

e Cable in Conduit Fill Calculations: NEC Tables 310.15(B)(2)(a) &
310.15(B)(3)(a), Chapter 9, Table 1, Table 4

e Cable Tray Fill Calculations: NEC 392.22, Table 392.22(A).

CONTROL HOUSE

The control house shall be designed to comply with the latest version of the IBC, and
with local building code requirements. See Section 5.9. It is preferred to have an
Engineered/prefabricated and delivered to site precast concrete building. Steel, concrete
and CMU buildings are all acceptable options.

The control enclosure shall contain Vendor-provided station services such as primary and
backup AC supply disconnects, an automatic AC transfer switch, AC Load Centers, DC
power system and storage battery, and air conditioning units.

The Vendor shall be capable of meeting any state-specific certification and/or inspection
requirements.

The control enclosure shall be suitable for placement upon both concrete slab and
concrete pier foundation types. An indication of design loads for both foundation types
shall be supplied with the Vendor’s engineering documentation.

All Vendor-supplied equipment within the control enclosure shall use equipment
enclosures conformant to at least the NEMA 1 specification. External equipment shall be
appropriately rated and weatherproofed for exterior installation.

The control enclosure shall contain space for equipment including:

a) Control enclosure shall be sized to account for all necessary equipment in the
station ultimate configuration. No more than sixteen 27-inch, free-standing
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12.1

relaying and control panels in a single row. All cable access to the panels will
be from a cable tray system above the panels.

b) One wall-mounted termination cabinet having dimensions of up to 72” x 90” x
247,

¢) Communications equipment including fiber-optic, telecommunications, and
related interfacing gear.

d) Separated control room is required to all projects.

e) The control enclosure shall have a minimum internal ceiling height of 10’-0”
to allow for adequate equipment clearance below the cable tray.

Wall space shall be left open to the greatest extent practical. Conduit and raceway
provided by Vendor for building services and included equipment shall be placed at or
near the ceiling with vertical service drops. Horizontal raceways and conduits between
adjacent equipment such as load centers are acceptable.

The control enclosure shall include one eye-wash system with two saline cartridges when
there isn’t water brought to the site.

DC System

One (1) VLA 125 VDC battery system shall be provided along with (2) 130 VDC battery
chargers. The batteries and chargers shall be size in accordance of IEEE 485 and
considering substation ultimate configuration (if any). The calculation shall consider
worst case tripping scenario along with dual trip coil operation. The chargers shall be
able to charge within eight to twelve hours.

Dual DC Load Centers shall be provided within the control house. DC load centers shall
be designed with enough circuit positions for the substation’s ultimate configuration.
Each DC load center shall be rated 125 VDC and shall have a main circuit breaker. The
DC load centers breaker position and total circuits requirement shall be dictated by final
approved DC Calculation considering ultimate substation configuration. DC load centers
shall be dead-front design, installed on the control enclosure wall, and provided with
conduit access to the cable tray.

Battery chargers shall not have an alarm on/off switch. Each battery charger installed in
the station shall alarm on zero current output. Dual charger setups shall be wired for
parallel operation. When properly set up each charger shall share half of the battery bank
charging current.

Battery banks shall be located in a separate room of the control house. There shall be
enough space so field personnel can reach each cell and battery terminals for testing and
maintenance. A minimum of 24 inches height separation between battery racks is needed
to accomplish this.
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12.2

12.3

Battery DC grounds shall be monitored via indicating lights on the front panel of the
battery charger and indication of a DC ground shall be an input to the station RTU.
Battery voltage shall be an input to the station RTU.

AC System

The substation will be equipped with normal and backup AC station service sources
supplying 120/240 VAC, 3-wire, single phase power. Station service is preferred to be
provided by low- side SSVT, local distribution, or on-site generator in that order. The
design shall include two (2) fused disconnect switches for the incoming feeds (secondary
feed of the SSVT and emergency feed). The system neutral must be bonded to ground in
one and only one of the fused disconnects. These two disconnects shall both be in the
control building. The normal station power source also needs to have a fused disconnect
switch below the station service transformer. The fuses shall be Type LPN.

Also, the unprotected conductors between the normal or backup station service
transformers and the first disconnect cannot be routed in the same conduit with feeders or
branch circuits.

There shall be specified an automatic transfer switch (ATS) with microprocessor control.
The ATS shall be equipped with alarms for loss of normal service and loss of backup
service. The ATS shall be capable of managing a standby generator on the backup
source. The ATS shall have neutral bonding provisions.

There shall be specified AC load centers with enough circuit positions for the
substation’s ultimate configuration. Each AC Load Center shall be 120/240 VAC, three-
wire, single phase, having a 100% rated, main breaker. The final AC load center breaker
position and total circuits shall be dictated by final approved AC Calculation considering
ultimate substation configuration. AC Load Centers shall be dead-front design, installed
on the control building wall, and provided with conduit or wireway access to the cable
tray for use by Others. The load centers shall use a commonly available circuit breaker

type.

Metering Requirements

The metering panel shall be designed and constructed as specified in GIA or project
planning phases.

Multi-conductor cables no smaller than #10 AWG shall be used to connect the instrument
transformer secondary windings to the meter location. Under no circumstances shall CT
cables contain splices. Larger conductor size may be required depending on the location
of instrument transformers in relation to the meters. Seller shall perform burden
calculations to determine appropriate conductor size.

Conductor used for grounding the metering instrument transformer tank shall be the same
size as that used for the ground grid and in no case be smaller than #4/0 AWG.
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12.4

12.5

Metering CTs and PTs shall be 0.15B1.8 sized so that tapping down is not required and
3% extended range TR=2 respectively.

All meters shall conform to ANSI Standards C12.20, C12.1, and C12.10. Acceptable
meters are Landis and Gyr E850 MAXsys Elite, SEL-734 or SEL-735.

SCADA

A Remote Terminal Unit (RTU) and/or gateway device shall be specified, and installed to
provide supervisory control, status indication, alarm monitoring, and to gather
accumulated and instantaneous data to be telemetered to Entergy Distribution Operations
Center (DOC), Transmission Center (TCC) and Entergy Local Balancing Authority
(LBA). The RTU shall comply with all GIA requirements.

While all substations require a TCC / DOC RTU to be present, some existing substations
host a “dual-port” RTU design in which data is provided to a TCC and LBA SCADA
host. Confirmation of existing substation RTU-SCADA host configuration shall be done
by contacting the IT-OT EMCS SCADA teams and/or IT-OT Substation Services.
Substations that serve as a generation interconnection or system tie boundary with
another utility may also require a dual-port RTU-SCADA host configuration.

Relay Design Personnel shall perform the following activities per TMM TE-SD-AD-006;
RTU/Communication Processor Configuration and Edit Sheet Procedure.

a) Obtain Initial baseline TOC RTU Edit Sheet from IT OP- Tech Personnel of
what the SCADA Host has programmed to date of the request, or latest
revision if there are revisions being documented.

b) Provide SOC and/or GMS personnel needed information for them to provide
new updated SOC and/or GMS edit sheets.

c) Issue final approved TCC, SOC, and/or GMS edit sheets with relay design
package.

Communications

The communications media (pilot wire, fiber optic cable, power line carrier or digital
microwave) required, and the communications system for supervisory control,
telemetering and equipment status indication will generally be known at the project
initiation stage. Note that Entergy will usually consider digital microwave as adequate
communication media. This will vary depending of the interconnection substation
communication capabilities and GIA requirements.

Designers of communication circuits shall consider redundant, dual-purpose paths.

A telephone is required to facilitate voice receipt of switching orders, emergency
services, and restoration of service during outages.
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12.7

For fiber optic cable facilities, two conduits from the substation fence to the fiber optic
cable terminal board in the control building shall be furnished and installed. The fiber
optic cable between the fence and the terminal board shall be installed in conduit(s).

Multiplexers used for fiber-optic interface for digital relay communications schemes
system protection shall be hardened per IEEE Std 1613; Standard Environmental and
Testing Requirements for Communications Networking Devices Installed in Electric
Power Substations, and compatible with IEEE Std C37.94; Standard for N Times 64
Kilobit Per Second Optical Fiber Interfaces Between Teleprotection and Multiplexer
Equipment.

Digital Fault Recorder (DFR)

If project requires DFR, TESLA 4000 or similar DFR may be used. This shall include
enough current and voltage inputs as per project design.

Low Voltage Cable (Wiring)

The following is a partial list of the requirements for station power, instrumentation and
control cabling within the substation.

e The voltage drop for all control cables shall be verified not to exceed 10%.

e All current carrying control cables shall be sized based on the anticipated
maximum load currents. Factors that shall be considered to determine the
adequate cable size are conductor material, ambient conditions, cable
insulation, cable stranding, proximity of parallel current carrying cables and
whether the cables are in conduit, in a cable tray or suspended in the air.

e All low voltage power, instrumentation and control cables within the
substation shall be insulated for a 600-volt rating.

e Coaxial and instrumentation cable shall be fully shielded both inside and
outside the control house.

e All other control cables inside the control house are not required to be
shielded.

e Shielded cables shall be required in 345 kV yards and above (CT, Trip and
Control Circuits) and in 69 kV and above capacitor banks (grounded and
ungrounded). All control and low voltage power cables outside the control
house shall have a longitudinally corrugated copper tape shield.

e Returns for power, currents, potentials, controls, analogs and others shall be
within the same cable.

Page 113



13.

e Cable shields and unused conductors are not required to be terminated or
grounded for cables within the control house. For shielded field cables, the
shield shall be terminated at one end, preferably within the termination
cabinet, and unused conductors shall be left ungrounded. The termination
cabinet ground bar shall be sized to accommodate shield grounding.

e Analog connections shall be made with 2-pair #18 AWG instrumentation
cable, communication connections shall use shielded 4/C #18 AWG control
cable, and status point connections shall use shielded 8/C #18 AWG control
cable when new cables are required.

e Power line carrier signals shall be shielded via a shielded coaxial type cable.

PHYSICAL AND ELECTRONIC SECURITY

Refer to IEEE Std. 1402 Guide for Electric Power Substation Physical and Electronic
Security for guidance in providing physical and electronic security for the substation.
Additional security design elements may be required by NERC Critical Infrastructure
Protection (CIP) standards.

The following NERC CIP standards provide mandatory security requirements:

a) CIP-002; Cyber Security-BES Cyber System Categorization

b) CIP-005; Cyber Security-Electronic security Perimeter(s)

C) CIP-006; Cyber Security-Physical Security of BES Cyber Systems
d) CIP-014; Physical Security

Critical Substations are designated as Critical or CODE. CODE substations include
the Critical Asset and infrastructure but also the larger assets which if destroyed,
damaged degraded or otherwise rendered unavailable would have a significant
impact on the Bulk Electric System (BES) affecting its stability or ability to transport
large loads or would have a detrimental impact on the reliability or operability of the
electric grid or would cause significant risk to the public health and safety.

NERC standard CIP-014-1 provides the following criteria for critical designation:

a) All 500 kV substations

b) Substations operating at 200 kV to 499 kV with an aggregate weight
exceeding 3000 per table below

C) Substations operating at 200 kV and above and connected to three
or more substations with an aggregate weight exceeding 3000 per
table below:

Voltage of Line Weight Value per Line
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200 kV to 299 KV 700
300 kV to 499 kV 1300

In general, all 500 kV substations, all substations with four 230 kV lines or all
substations with three 230 kV and several 161 kV or lower transmission lines may be
considered as CODE. The criteria noted above are the minimum threshold for
CODE designation. A substation may also be designated CODE as necessary per the
unique risks that justify.

Substations that are designated as Critical or Deemed Essential (CODE) assets
require additional physical and electronic security from physical and electronic
intrusion, vandalism as required by NERC CIP-002, -005, and -006.

Additional requirements may exist due to other evolving cyber security concerns.
Check with Transmission Planning for site specific concerns.

DELIVERABLES

In addition to any submittals and deliverables defined in the contract documents, in
accordance with NERC reliability standards, Seller shall provide the following
documentation to Buyer thirty (30) days prior to initial synchronization of the Project,
along with any other documentation reasonably requested by Buyer or required by
NERC:

e BAL-005 - One-line diagram that displays the Electrical Interconnection
Point (and includes unique line identifiers/names ensuring that the Project Site
and ETI Transmission use the same naming convention when referring to the
PV Plant (e.g., breakers, lines, etc.) by Seller

e COM-002 — Network diagram of voice and data links by Seller

e FAC-008 — Identification of most limiting equipment factor based on
application of Generator Buyers Facility Rating Methodology by Seller

e MOD-010 — Static Modeling Data of equipment, as applicable, by Seller
e MOD-012 — Dynamic Modeling Data of equipment, as applicable, by Seller
e VAR-002 - Transformer information, including the following, as applicable,
by Seller and Buyer (or its Affiliate), and as obtained by Seller from the
Approved Vendor of the GSU:
o Tap Settings

o Auvailable fixed tap ranges
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Impedance data

o The +/ - voltage range with step-change in % for load-tap changing

transformers.
15. ATTACHMENTS
Attachment 1: Approved Manufacturer List
*The Scope Book 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.
Approved
Pusrcgcase Class Description Qualifier Manufacturer(s) Psﬁefer"r::j Type Notes
pec. - (Preferred) PP
SA0102 Arresters Aurrester, Surge (Coopezégemens, Cooper Substation
125vDC
i 58 Cell
PM0201 Battery Batteries & Battery (Enersys) Nolan Power Relay EC-
Racks XM/CC-
XM only
. AT-10
PMO0301 Battery Battery Charger (Hindel) Nolan Power Relay Models
PM0303 Battery Battery Charger Rack (Enersys) Nolan Power Relay
Valmont, Distran, .
Bolts Bolts Anchor Threaded Easteners Substation
Valmont, Distran,
Bolts AnC?gL:g;ii(;?]%e for Threaded Fasteners- Substation
w/size limit
500 &
SD0203 Breaker Breaker, EHV 345kV (MEPPI), ABB MEPPI Substation
(Live Tank)
500 &
345kV .
SD0203 Breaker Breaker, EHV (Dead (MEPPI), ABB MEPPI Substation
Tank)
245KV - | (Siemens), ABB Per
SD0202 Breaker Breaker, HV, IPO J ! Siemens Substation| Entergy
145kV MEPPI review
245KV - (Siemens), ABB, . . | See table
SD0202 Breaker Breaker, HV 79 5KV MEPPI Siemens Substation below
SD0201 Breaker Breaker, MV 217:&/ (ABB), MEPPI ABB Substation
SD0201 Breaker Breaker, MV 34.5 kV (ABB) ABB Substation
. . (Williams Metals), (W illiams .
SB0101 Bus Bus, Aluminum Pipe AFL Metals) Substation
Control Cable - Mlect:hE (;?j‘ 1
PB0401 | Cable, Control Shielded and (Southwire), Priority |  Southwire Relay for color
Non-Shielded coding
SA0301 | Capacitor Bank Capacslthour nl?anks, (Cooper), GE, ABB | Cooper-Eaton |Substation
Capswitcher Capswitcher 17720;2/\/ (Southern States) | Preferred Sales |Substation
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Purchase

Approved

Preferred

Class Description Qualifier Manufacturer(s) : Type Notes
Spec. - (Preferred) Supplier
Carrier Relays Power line Carrier UPLC Pulsar-Ametek Ametek Relay
Polymer
only.
Trench
500kV - (GE-Alstom), required
PN0201 CCVT CCVT 69KV Trench. ABB Crescent Power | Relay when Line
trap to be
mounted
on CCVT.
SD1801 | Circuit Switcher Circuit Switcher  |Series 2000 (8&C) Curtis Stout  |Substation
. ACSS, (General Cable), .
Conductor Cable, Aluminum ACSR Southwire Aertker Co. |Substation
Groundin
Conductor Copperc(;\ll)(I);)Control Copperweld/Alcoa Stuart Irby  [Substation g
conductor
Conductor Cable, Fiber OPT-GW AFL Preferred Sales | T-Line
Conductor Cable, Fiber ADSS AFL Preferred Sales | T-Line
Conduit Conduit & Accessories Cantex, Carlon Stuart Irby  |Substation
Connector Connectors, T-Line ACCR AFL /3M Preferred Sales | T-Line
Connector Connectors, T-Line ACSS AFL Preferred Sales
Connectors line (Fiber Fiber,
Connector ' OPGW, AFL Preferred Sales | T-Line
OPGW, ACSR)
ACSR
Connector Connectors, T-Line Maclean Power Sys | Preferred Sales | T-Line
- . Anderson, AFL,
Connectosrs/Flttln Conngﬁtgsrts;::ilotrt]mgs - Homac, Travis, Substation
9 Sefcor, Burndy
SL0403 | Control House Control House Drop-In VFP VFP Relay Concrete
(turnkey) only.
Modular
Connections, VFP, . | Concrete
SL0403 | Control House Control House Atkinson. Trachte, Substation only.
Oldcastle
PN0301 cT cT Slipover | ITEC, ABB, Relay
only Meramac, Siemens
34.5kV -
PNO0301 CT CT 15KV ABB, GE Relay
500KV - (GE-Alstom), Polymer
PN0301 CT CT 69KV Trench, ABB Cresent Power Relay only
. Arkansas,
DFR DFR (Digital Fault MehtaTech Muississippi, Relay
Recorder)
Arkansas only
DFR (Digital Fault .
DFR Recorder) Qualitrol Texas only Relay
. Conductor Fittings AFL, Secor, .
Fittings Compression Anderson, Hubell Stuart Irby  |Substation
Grounds Rods Ground Rods, Clamps Cadweld, Erico, Stuart Irby  |Substation
Clamps Thermoweld
Insulator, Line,
TA0504 Insulators Toughened Sediver T-Line
Glass
. (Polymer
TA0504 Insulators Insulator, Line, Insulator | Maclean Power Sys | Preferred Sales | T-Line
Polymer
Only)
Insulator, Line, (Polymer .
TA0504 Insulators Polymer Insulator Maclean Power Sys | Preferred Sales | T-Line
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Approved

Preferred

Class Description Qualifier Manufacturer(s) : Type Notes
Spec. - (Preferred) Supplier
Hardware
Assembly)
. : (Seves), Victor,
SA0502 Insulators Insulatggrsézlazt;i(r)]n Post, Sggll((\\// Lapp,NGK, Newell, Substation
Vanguard
Insulator, Station Post,| 230kV- .
SA0502 Insulators Polymer 15KV (Maclean Power Sys) Substation
MMR, SEL, Custom
Junction Box Junction Boxes Automated, Premier Relay
Control
Meter Meter & Cables  [Elite Model Landis+Gyr Relay
CP
Approved Panel - Battery Power
Panels Panel Switching SEL Connections Relay
Appendix S
cp AGIC
Approved Panel Panel - AC & DC Peterson Electric Peterson Relay Combo
Panels Stand Alone Panel Panel
Appendix S permitted
MMR, SEL, Custom
Panel - Autoxfmr ' ' :
PM3507 Panel Differential Automated, Premier Relay
Control
Panel - Power xfmr MMR, SEL, Custom
PM3505 Panel Differential Automated, Premier Relay
Control
MMR, SEL, Custom
PM0501 Panel Panel - Breaker Automated, Premier Relay
Control
Control
Panel - Bus MMR, SEL, Custc_>m
PM0602 Panel Differential Automated, Premier Relay
Control
Panel - Line MMR, SEL, Custom
PM1803 Panel Line/BreakeYr Automated, Premier Relay
Control
MMR, SEL, Custom
M10200 Panel Panel - Meter Automated, Premier Relay
Control
Poles Pole Caissons (Valmont) Preferred Sales | T-Line
TC0609 Poles Pole, Concrete (Valmont) Preferred Sales | T-Line
TCO0608 Poles Pole, Steel (Valmont) Preferred Sales | T-Line
PN0701 PT PT 34.5kvand \pp GE Trench Relay
below
230kV - | GE-Alstom, Trench, Polymer
PNO0701 PT PT 69KV (ABB) Relay only
Reactor, Dry Type Below Alstom Grid, Coil .
SN0903 Reactor Shunt 230kV | Innovations, Trench Substation
SN0902 Reactor Reactp r,' C;urrent AIStOm Grid, Coil Substation
Limiting Innovations, Trench
e ABB, Alstom Grid,
SN0904 Reactor Reactor, Oil filled 230KV, Mitsubishi, Siemens, Substation
Shunt 500kV
SMIT
SN1002 Regulators Regulator Pennsylvania Curtis Stout  [Substation
Transformers
Relay Protective Relays & SEL Power Relay

associated accessories

Connections
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Pusrc:?se Class Description Qualifier Manufacturer(s) F;ruefeﬁ:reeg Type Notes
pec. - (Preferred) pp
Accessories| (ACS), GE Grid Ruffin &
RTU & Cables Solutions Associates Relay
Power
PM3002 RTU RTU SEL RTAC SEL Connections Relay
This is the
substation
Signs - Entergy name and
SL1301 Signs Substation Switchyard Impco Impco Substation| address
Placard w/Address sign on
the front
fence.
SL1301 Signs Signs - General Stuart Irby Stuart Irby  |Substation
SC0401, | Substaltlon, _ | _ _
SLO505 Structure Stee Tubular/ | (Distran), Valmont Distran Substation
Tapered
SC0401, Substation, | (Distran), Industrial . .
SLO505 Structure Steel Lattice Steel Distran Substation
Substation,
SC0401, Steel Standard and  |pre-existing . . .
SLO505 Structure Tapered Tubular designs (Distran), Valmont Distran Substation
w/details
Utility and
. ATS (Automatic Industrial
PM3401 Switch Transfer Switch) ASCO Supply LLC, Relay
WESCO
Switch
group Southern Utility
Switch Switch, T-Line operated SEECO Sales T- Line
245kV Agency
and below
. . . 500 & (Southern States), .
SD1502 Switch Switch, Disconnect 345K\ Pascor Atlantic Preferred Sales |Substation
230KV - (Southern States),
SD1501 Switch Switch, Disconnect USCO, Pascor Preferred Sales |Substation
69kV :
Atlantic
. . . 34.5kV - | (Southern States), .
SD0601 Switch Switch, Disconnect 15KV USCO Preferred Sales |Substation
. Switch, Disconnect, | 34.5kV - | (Southern States), .
SD0701 Switch Hookstick 15KV USCO Preferred Sales |Substation
. Switch, Fuse (SMD | 34.5kV - . .
Switch style) 15KV (S&C) Curtis Stout  |Substation
For
SD1601 Switch/Mator Motor Operator Southern (Southern States) | Preferred Sales |Substation Southern
Operators States States
switches
SSVT; Station Service| 230kV - . . Polymer
SN1101 Transformer Voltage Transformer 69KV Alstom Grid, ABB Substation only
ABB, HICO, MEPPI
230kV and " ! '
SNO103, Transformer Transformer, Auto Above Siemens, SMIT, Substation See chart
SN0104 SPX-Waukesha below
100MVA .
Electric
below (SPX-Waukesha
SN0102 Transformer Transfo;\rﬂte or » Small 230kV and| Electric), ABB, Aertker Co. |Substation S%iﬁmn
100MVA HICO, Howard
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Pusrc:?se Class Description Qualifier Manufacturer(s) F;ruefeﬁ:reeg Type Notes
P - (Preferred) pp
(SPX-Waukesha
SN0801 Transformer Power Transformers 230KV and Electric ), ABB, Aertker Co. See chart
below below
HICO
See
PM0802 Trap Trap, Line Carrier Trengh (No other Curtis Stout Relay CCVT
supplier approved) note
above
Trench Trench (Cable Trench) (Concast), Trenway, GHMR Substation
Old Castle
PM0804 Tuner Tuner, Line Carrier Trench Curtis Stout Relay
Xfmr Firewall
ENTERGY APPROVED SUBSTATION TRANSFORMER SUPPLIERS
TWO-WINDING & AUTO-TRANSFORMERS RATED < 100MVA (3-phase) and HV < 230kV
Production Maximum ratings approved Capabilities
Facility & Currently qualifying or already qualified by Entergy reported by facility
Location MVA (39) KV MVA (39)| KV
ABB/
Crystal e ~
Springs, Qualified 50 (MS) 161 (MS) 60 (MS) | 161 (MS)
MS USA
Delta Star /
Lynchburg, Qualified 60 230 ~200 230
VA
HICO- L
Memphis Qualified 1000 230 1000 230
Waukesha
Electric
eém’m Qualified 80 (NC), 100 (w1) | 230 (NC). 230 | ~80 (NC), 1230 (NC),
NC & ' ' (W1) 800 (WI) | 345 (WI)
Waukesha,
WI USA
AUTO-TRANSFORMERS RATED > 100MVA (3-phase) or HV > 230kV
Production Maximum ratings Capabilities
Facility & Currently qualifying or approved by Entergy reported by facility
Y already qualified
Location
MVA (30) KV MVA (39) KV
ABB/
ouebee, 1200 | 76 o, 765
' . 1000 (Can), 500 (Br), |500 (Can), 500 (Br),|(Can), 600 '
Canada; Qualified 800 (Sp) 500 (Sp) (Br), 800 (8n),
Guarulhos, P P (S’ ) 500 (Sp)
Brazil; P
Cordoba, Spain
HICO- -
Memphis Qualified 1000 765 1000 765
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Mitsubishi /
Ako, Qualified ~1000 500 ~1500 1000+
Japan
. -
Slergec;e/iz inz 2000
Austria'l (Aus), 765 (Aus),
’ 1000 (Aus, Ger), 750 1100 1000+
N A B
g:::::;‘rg Qualified (Br), 200 500 (2 3‘:)5’(526’ Dl (Gen), | (Gen), 765 (BY)
Jundiai Br};’zil' (Col) 1000 345
’ ’ (Br), 250 (Col)
Bogota, (Col)
Colombia
SMIT/
Nijmegen, Qualified ~800 500 ~1200 500
Netherlands
Waukesha
Electric (SPX), .
Waukecha, Wi Qualified 400 345 800 345
USA
ENTERGY APPROVED HV CIRCUIT BREAKER MODEL NUMBERS
Voltage C%”J;?gr?,:’ S Interrupting |Siemens Breaker to| CT Ratio and CT
g (A) Rating (A) be ordered Accuracy Quantity
230 KV 3000 50KA SPS2-245-50-3000 | 3000:5 C800 bfsf“e;g
SPS2-245-63- _ 3 per
3000 63KA 3000(reference) 3000:5 C1200 bushing non-standard
161 KV 3000 40KA SPS2-170-40-3000 | 3000:5 C800 bfsf“e;g
SPS2-170-63- _ 3 per
3000 63KA 3000(reference) 3000:5 C1200 bushing non-standard
138 KV 3000 40KA SPS2-145-40-3000 | 3000:5 C800 bfsf“e; ]
SPS2-145-63- _ 2 per
3000 63KA 3000(reference) 3000:5 C1200 bushing non-standard
115 KV 3000 40KA SPS2-145-40-3000 | 3000:5 C800 bfsf“err] g
SPS2-145-63- . 2 per }
3000 63KA 3000(reference) 3000:5 C1200 bushing non-standard
69 KV 3000 40KA SPS2-72.5-40-3000 | 3000:5 C800 2 per
bushing
SPS2-145-63- . 2 per }
3000 63KA 3000(reference) 3000:5 C1200 bushing non-standard

Attachment 2 — Site Environmental Characteristics

The Project Site environmental data that Seller shall use for the design of the Collector
Substation shall have been determined prior to bid submission. The minimum required Project
Site environmental data to be included is shown in Table 2-1 below. This Table 2-1 shall have
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been completed by Seller and included with the bid. Additional pertinent criteria shall be
provided as needed.

Table 2-1. Project Site Environmental Characteristics

Descriptions Data (Units)

Elevation (substation)

Contamination Level (light, medium, heavy, extra heavy) *

Average Annual Temperature

Average High Temperature

Extreme High Temperature

Average Low Temperature

Extreme Low Temperature

Average Annual Precipitation

Maximum 24-hour Rainfall

Maximum 1-hour Rainfall

Maximum 24-hour Snowfall

Ground Snow Load

Design Ice Load

Design Wind Speed

Isokeraunic Level

Seismic Referenced Code

Mapped Spectral Response Acceleration at Short Period (0.2-
Second) Ss

Mapped Spectral Response Acceleration at 1-Second Period S;

Site Class

Seismic Design Category

*All equipment external bushing creepage distance shall be based on this criterion. If not
available, medium (35mm/kV) shall be used. This factor is applied to nominal line to
ground voltage.

*** END OF APPENDIX 9 ***
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1.2

1.3

INTRODUCTION?

Purpose

This Appendix 10 to the Scope Book (this “Appendix 10”) 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.®

Scope

This Appendix 10 applies to all Transmission Lines.

This Appendix 10 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 10.

General Data

This Appendix 10 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 10, all Laws
(including codes) and applicable Permits.

® The document remains subject in all respects to Buyer’s continued due diligence and internal review (including by
Buyer’s subject matter experts). This draft may need to be revised to reflect certain matters included or not
addressed in the Agreement or the RFP or that have been reconsidered. ETI reserves the right to issue an updated
version of this document.

10 This document is written on the basis of a Project within the ET| service territory. If Project is located outside of
the ETI service territory, Seller to verify that design meets the more stringent of this Appendix 10, or any local
codes or standards.

PROPRIETARY AND CONFINDENTIAL INFORMATION
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1.5

2.1

211

2.1.2

2.1.3

This Appendix 10 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 10 is part of the Scope Book.

Avrticle, Section, Table, Figure, and Attachment references in this Appendix 10 are to
this Appendix 10 unless otherwise provided or the context otherwise requires.

Changes in this Revision

[Reserved]
Deviations

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

DEFINITIONS

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 (Wcp) 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.
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214

2.15

2.1.6

2.1.7

2.18

2.19

2.2

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.

Acronyms and Abbreviations

ACAR Aluminum Conductor Alloy Reinforced
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
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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

REFERENCES AND DOCUMENTS

3.1 Industry Standards

The following Industry Standards are referenced in this Appendix 10:

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

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
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NACE RP0177 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 10.

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, the 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 to be borne by the Seller.

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.
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4.1

4.2

4.3

5.1

5.11

SAFETY AND ENVIRONMENT

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.

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.

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.

LOAD COMBINATIONS

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.

District Maps

Based on the NESC figures, districts were established along county and County
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 to 140 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
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Arkansas and much of northern Mississippi based on extensive damage from past ice
storms. They are collectively presented as Attachment 6 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\é\gdnicri\g Lo;iieing Temperature NESC Ref.
NESC 250B District
Loading
Heavy 4 psf 0.50 in. 0°F (-20°C) | 250B, Table 250-1
Medium 4 psf 0.25n. 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
0.51n. 2.3 psf 0.50 in. 15°F (-10°C) | 250D, Table 250-1
0.75in. 2.3 psf 0.75 in. 15°F (-10°C) | 250D, Table 250-1
1.0in. 2.3 psf 1.00 in. 15°F (-10°C) | 250D, Table 250-1

11 If project is located outside the areas shown on the maps in Attachment 6, Seller to provide load case basis to ETI
for review.
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. wind Ice
Description Loading Loading Temperature NESC Ref.
Cold Case — Uplift 0 psf 0.00 in. 0°F (-20°C)
Every Day — Deflection 0 psf 0.00 in. 60°F (15°C)
See See o o .
Unbalanced Section 5.1.4 | Section 5.1.4 60°F (15°C) See Section 5.1.4

5.1.3

5.1.4

5.1.5

5.1.6

5.1.7

5.1.8

5.1.9

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.

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.

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.

Special Load Cases - Structure Analysis

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

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.

Stringing Longitudinal Unbalanced Load (Tangents & Run. Angles)

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

only).
Pole without Conductors (NESC 261A1c) (Guyed Poles)

Extreme Wind applied on pole in any direction.
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5.1.10 Stringing loads on Dead-Ends

Everyday loads on one side only (0 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.

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 0in. 212°F 232A Final Vertical Clearance
(ACSR) (100°C)
Max. Temp 0 psf 0in. 347°F 232A Final Vertical Clearance
(ACSS & (175°C)
ACCQC)
Max. Temp 0 psf 0in. 176°F 232A Final Vertical Clearance
(ACAR) (80°C)
NESC Zone
Heavy 4 psf 0.5in. 0°F 230B, Final
(-20°C) | Table 230-1,
Table 230-2
Heavy Ice 0 psf 1.0in 32°F 232A Final Vertical clearance to
(0°C) ground, other
conductors, and
structures
Medium Wind| 6 psf 0in. 60°F 234A2 Initial and | Horizontal clearance
(15°C) Final to ground, other
conductors and
structures.
High Wind | Extreme | 0.0in. 60°F Final Horizontal Clearance
(ROW)  [Wind from (15°C) to Edge of Right-of-
Table 5.1.2 Way
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)
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Description | Wind Ice Temp. | NESC Ref. | Condition | Clearance Check
Loading |Loading

No Wind 0 psf 0.00in. | 60°F Initial and | Horizontal clearance
(15°C) Final to ground, other
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)

54 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) 1.5 2.5 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 1.5 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 & 1.0 0.8 Rule 261-H2C

Hardware®

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 (1) (1) Rule 261-H1

1) 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.
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6.2

6.2.1

6.2.2

See Section 5.2 for Clearance Load Cases.

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.

Other Vertical Clearances

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 233A1a (3)(b) and 233A1a (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.
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6.2.3

6.2.4

6.3

6.3.1

6.3.2

Substations

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

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 NESC clearance requirements
for each applicable clearance set forth in Attachment 2, plus an additional 4.5 feet.

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.

Adjacent Supply Lines

Horizontal clearances to adjacent supply lines shall be calculated using loads described in
Section 5.2. 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
233Ala(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.

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 5.2. The Designer shall use PLS-CADD to
check these clearances after specifying the required load cases and clearances.
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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 5.2. 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 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 Wcme 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

&
Wym

~

| W oW W row, ROW W row, ROW
¢ W row, width for width for
width for Purchase Purchase Purchase

(a) H-Frame (b) Monopole Delta (c) Monopole Vertical

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

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.
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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
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 Wcme and wis
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Notes: w s = Effective Structure Width (Outboard Conductor Spacing) W cve = Width, Conductor Movement
Envelope; W ¢p = 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 case 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 VVegetation
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 MVCD.

To accomplish this, apply a Minimum Vegetation Action Threshold Distance (MVATD)
for prioritizing corrective maintenance. The Vegetation Management Width (Wwvwm) 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 22.5 14.68 7.4
345kV 15.0 9.44 4.5
230kV 12.5 5.14 4.3
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6.3.4.5

161/138/115 kV

10

3.4212.9412.45

29124120

69kV

7.5

2.45

1.2

Where a circuit is to be built at a given voltage but operated at a lower voltage,
the Wywm for the higher voltage shall be used to determine ROW width.

Line or Double Circuit on the Same Structures

Calculation of Minimum Allowed ROW Width for Purchase - New Single Circuit

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 (Wwvm)
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 Conductor Movement Envelope - CME (ft.)
Line(l:/\c/))ltage V\(/f\t/g/l H-Frame D?I?fll\iel:;(t)ilceal Si\r}glrizi:;lle H-Frame Dsell?agl\iepr?ilceal Si\r}glrfig’sle
' 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 90 100 80 70
69 7.50 90 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
ROW Width for Purchase (ft) | conductor Movement Envelope | x4 \vigth per line (ft.)
- CME (ft.)
Line
Voltage Single Pole | Single | |, | Single Pole | Single | Single Pole | Single
(KV)  |H-Frame| Delta/Vertical Pole Frame Delta/Vertical | Pole Erame Delta/Vertical | Pole
Double Circuit | Vertical Double Circuit| Vertical Double Circuit |Vertical
500 365 225 195 320 180 150 140 96 70
345 310 220 180 280 190 150 120 65 45
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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. Asnoted 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 I-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.

1. 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 |Dia. Weight  [Strength
(in?)  (in) |(Ib/ft)  |(Ibs)

. 1949 56/1 LAPWING 1.647 (1.504 [1.938 48,900

é 1582 33/1 BITTERN @ 1.336 [1.345 [1.566 39,400

= 14285 [33/1 BEAUMONT @ 1232 [1.294 |1.436 43,700

8 1222 33/1 CARDINAL @ 1.053 [1.198 [1.224 37,100

&() 821.2 18-1 GROSBEAK @ 0.725 10.990 (0.836 30,400

1590 A5/7 LAPWING 1.34 1.50 1.79 27,900
1272 A5/7 BITTERN 1.07 1.35 1.43 22,300
7 954 54/7 CARDINAL 0.85 1.20 1.23 26,000
&() 666.6 2417 FLAMINGO 0.59 1.00 0.86 18,200
1780 84/19 CHUKAR 1.51 1.60 2.08 51,000
8:) 1590 4517 LAPWING 1.34 1.50 1.79 42,200
%() 1272 4517 BITTERN 1.07 1.35 1.43 34,100
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Type [Size Stranding |Code Word Area Dia. Weight Strength
(in?) (in.) (Ib/ft) (Ibs)

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  [24/7 FLAMINGO 0.59 1.00 0.86 23,700
336.4  [26/7 LINNET 0.31 0.72 0.46 14,100
1024.5 [34/13 N/A @ 0.80 1.165 1[0.96 23,100

z 6495 [18/19 N/A 051 093 |06l 17.100

S  Bos2 157 N/A 031 072 037 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
(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 * 30.5, 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 | MVA | MVA | MVA
Word  |Amps (1)| 69KV | 115kV | 138kV | 161 | 230kV | 345kV | 500kV
KV
1949 / 2490 | 298 | 496 505 | 694 | 992 | B
&  |LAPWING
= [15827/ 2180 | 261 | 434 521 | 608 | 868 | B
5 BITTERN
Q  [14297 2050 | 245 | 408 490 | 572 | 817 | B
% |BEAUMONT
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Type| Size/ Code | Rated | MVA | MVA | MVA | MVA | MVA | MVA | MVA
Word  |Amps (1) 69KV | 115kV | 138kV | 161 | 230KV | 345kV | 500KV
KV
1222 1857 | 222 | 370 | 444 | 518 | 740 | B
CARDINAL
821.4 / 1439 | 172 | 287 | 344 | 401 | 573 | B
GROSBEAK
1590 / 2263 | 270 | 451 | 541 | 631 | 902 F B
LAPWING
1272 1957 | 234 | 390 | 468 | 546 | 780 | B
BITTERN
954 1607 | 192 | 320 | 384 | 448 | 640 | B
,, |CARDINAL
& 16666/ 1312 | 157 | 261 | 314 | 366 | 523 | B
< [FLAMINGO
1780 / 1608 | 192 | 320 | 384 | 448 | 641 | B
CHUKAR
1590 / 1494 | 179 | 298 | 357 | 417 | 595 | B
LAPWING
12721 1303 | 156 | 260 | 311 | 363 | 519 | B
BITTERN
1033.5/ 1144 | 137 | 228 | 273 | 319 | 456 | B
ORTOLAN
(2)
954 1088 | 130 | 217 | 260 | 303 | 433 | B
CARDINAL
954 /RAIL | 1088 | 130 | 217 | 260 | 303 | 433 [650 942
666.6 / 882 | 105 | 176 | 211 | 246 | 351 | B
» [FLAMINGO
o [336.4 575 69 115 | 137 | 160 | 229 | B
< |LINNET
ACAR 10245 878 | 105 | 175 | 210 | 245 | 350 | 760
ACAR 6495 | 658 79 131 | 157 | 183 | 626 | B
= |ACAR395.2 | 483 58 96 115 | 135 | 192 | B
(@)
<

(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) Itis 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.
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7.2 Standard Shield Wires

The required technical standards for shield wires are set forth in Table 7.2 below:

Table 7.2 — Standard Shield Wires

Code Word Class Type Size Strand- Area Dia. Weight Strength
Ing (in”2) (in.) (Ib/ft) (Ibs)
7 #7 Alumoweld 0.0 7 0.11 0.43 0.33 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- Area Dia. Weight Strength
Ing (in”2) (in) (Ib/ft)  (Ibs)
DNO-5651 AlumaCore 24LT 13 0.151 0528 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 0.41 21,845
DNO-6210 CentraCore 48 10 0.166 0.528 0.41 21,845
DNO-8161 W 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.

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.
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74.2

7.5

75.1

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 1bs. 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.

Bundled Conductors (500 kV)

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

Sag and Tension Limitations

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

e 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
(pounds) Strength
LAPWING 0-0-0 (1) 10740 38.5
LAPWING 0-0-0 (F) 8431 30.2
BITTERN 0-0-0 () 8580 38.5
BITTERN 0-0-0 (F) 6735 30.2
CARDINAL 0-0-0 (1) 7380 28.4
CARDINAL 0-0-0 (F) 5793 22.3
A FLAMINGO 0-0-0 (I) 5160 28.4
&E) FLAMINGO 0-0-0 (F) 4051 22.3
CHUKAR 0-0-0 (I) 12480 24.5
CHUKAR 0-0-0 (F) 9796 19.2
LAPWING 0-0-0 (I) 10740 25.5
LAPWING 0-0-0 (F) 8431 20.0
BITTERN 0-0-0 (I) 8580 25.2
BITTERN 0-0-0 (F) 6735 19.8
ORTOLAN 0-0-0 (I) 6978 25.2
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 (I) 5160 21.8
FLAMINGO 0-0-0 (F) 4051 17.1
8‘, LINNET 0-0-0 (I) 2760 19.6
&E’ LINNET 0-0-0 (F) 2167 15.4
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Type |Conductor Name Load Case |Max Tension % of Ultimate
(pounds) Strength
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
z 1024.5 ACAR 0-0-0 (1) 5760 24.9
3 1024.5 ACAR 0-0-0 (F) 4522 19.6
T#71 AW 0-0-0 () 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 () 2160 111
o) * AlumaCore, DNO-9800 0-0-0 (F) 1696 8.7
ADSS-AE024HG611CA2 0-0-0 (1) 546 18.2
A ADSS-AE024HG611CA2 0-0-0 (F) 429 14.3
Q
<

*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

7.6

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.

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
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1.7

7.8

7.9

final approval by Buyer, and the cable manufacturer shall be contacted to obtain technical
instructions on the issue.

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.

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.

Conductor Corona

Two solutions to reduce conductor corona are larger conductors and/or bundled
conductors.

For 161 kV, 115kV, 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 kcmil 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 kemil 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)
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7.10

7.10.1

7.11

7.11.1

7.11.2

7.12

entitled “Fig. 31 - Quick Estimating Corona-Loss Curves”. This figure is attached as
Attachment 3.

ACSS and ACSS/TW Conductor

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.

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.

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.

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.

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
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7.13

7.13.1

7.13.2

7.13.3

7.13.4

7.13.5

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.

Conductor and Shield Wire Marking

Aerial Patrol Marking

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

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.

Navigable Waterway Marking

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

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.

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
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7.13.6

7.13.7

7.13.8

8.1

8.1.1

8.1.1.1

10, 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.

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.

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.

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.

OTHER ELECTRICAL CRITERIA

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.

Insulator Swing

Mechanical Clearance
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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
non—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 (0 degrees F, initial). Note
that the swing angle adapters mentioned in 8.1.1 do not improve electrical clearance.

Table 8.1.1.2 — Minimum Insulator Swing Clearances

CLEARANCE TO
FRAMING VOLTAGE CONDITION ARM OR CLEAIéﬁNYCE 1O

STRUCTURE E—
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 ® 140 in 12 ft.
345 kV 6 psf wind ® 85 in 8 ft.
345 kV 100 mph @ 41in 4 ft.
345 kV no wind ® 105 in 9 ft.
345 kV no wind ® 105 in 9 ft.
230 kV 6 psf wind ® 52 in 6 ft.
230 kV 100 mph @ 27 in 3 ft.
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CLEARANCE TO
FRAMING VOLTAGE CONDITION ARM OR CLEAFéﬁﬁCE TO
STRUCTURE -
230 kV no wind © 83 in 8 ft.
230 kV no wind ® 88 in 8 ft.
161 kV 6 psf wind @ 37in 5 ft.
161 kV 100 mph @ 19 in 2 ft.
161 kV no wind © 60 in 7 ft.
161 kV no wind @ 71in 7 ft.
138 kV 6 psf wind @ 34in 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 © 49 in 7 ft.
115 kV no wind ® 60 in 7 ft.
69 kV 6 psf wind 17 in 3 ft.
69 kV 100 mph @ 8in 1 ft.
69 kV no wind ® 49 in (36 in) ® 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.

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 (IN) [LENGTH (IN.)
69 Sus 59 66
161 SuUs 73 78
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230 SUS 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 9 94
DAVIT ARM LENGTHWY
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.

8.1.1.4 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.

8.1.15 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.
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8.1.1.7

8.1.1.8

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.

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.

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. . . . . . .
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

Where applicable Seller shall apply the following parameters during the design process.
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8.2.2

8.2.3

8.2.4

8.2.5

8.2.6

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.

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.

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

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.

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.
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8.2.7

8.2.8

8.3

8.3.1
8.3.2

8.3.3

8.3.4

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.

Maximum Grounding Resistance

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

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.

Grounding and Cathodic Protection

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

Grounding
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.

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.

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
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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). For concrete poles set in steel piles, the ground
wire shall be extended from the bottom lug and bonded to the pile.

8.3.5 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.

8.3.6 Achieving Desired Structure Resistance

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

The 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.

8.3.7 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:

— ; ] e
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8.3.8

8.3.9

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. It is 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.

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.

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.
Soil Investigations

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

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

Structure Protection

Steel poles, steel piles and steel guy anchors shall be protected as described below.
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9.1

9.11

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.

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

The steel helix type anchors for both steel and concrete poles shall be installed with
anodes.

STRUCTURE DESIGN CRITERIA

Steel Poles

Entergy standard structure framings are shown in Attachment 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.
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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.

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 396(1) 396(1) 304(1) NSL
Longitudinal
Unbalance 1K at Each NSL NSL NA NA
Phase Location
DE Stringing
No Wind or Ice - 60°F NA NA NA 196(2)

NA - Not Applicable
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NSL - No Specified Deflection Limit

9124

9.1.25

9.1.2.6

9.1.2.7

9.1.3

914

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

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.

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.

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.

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.

Procurement

To purchase the poles and associated materials, the 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.

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
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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:
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

PROPRIETARY AND CONFINDENTIAL INFORMATION
Page 167



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
Runnin
Tangent An Ieg Dead-end Dead-end
Load Case / Wires g
(Intact) (Intact) (Intact) (DE One
Side)
NESC w/OLF
RS 10% 10% 10% NSL
See Loading District
NESC without/OLF
. - 2% 2% 2% NSL
See Loading District
High Wind
9 . |n' . 10% 10% 10% NSL
See Loading District
Wind & |
" . c'e . 10% 10% 10% NSL
See Loading District
Everyday
1% 1% 1% NSL
No Wind or Ice - 60°F ’ ’ ’
Longitudinal
Unbalance 1K at Each NSL NSL NA NA
Phase Location
DE Stringing 0
No Wind or Ice - 60°F NA NA NA 1%

NA - Not Applicable

NSL - No Specified Deflection Limit
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9224

9.2.3

9.24

9.3

931

Pole Raking

Where deflections under the everyday load case exceed 1% of the above ground pole
height as described in 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.

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.

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.

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.

Structure Types

Standard framings are developed for single and double circuit “Light” and “Medium”
(HA?2) 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.
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9.3.2

9.3.3

9.34

9.35

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.

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 14”

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 '4” Ice loadings

Use the Medium Cross Arm — for 17 Ice loadings

230 kV — Use the Medium Cross Arm for all conditions

Cross Arm Assembly Details

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

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.

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
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9.3.6

9.3.7

9.3.7.1

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.

Grouted Rock Anchors

The anchors have a 1 4 inch diameter round shaft ending in a 4-inch diameter bell. The
anchors can be extended with either 1 %4 round shaft extensions or 1 42” 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.
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.

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.
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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.

9.3.7.5  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
15:1 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 33.3 425
Extreme Loads | 60.0 0.8 48.0 26.7 34.0
Vari-Grip (NESC) w/ 43.2 1.0 43.2 24.0 30.6
19#48
Extreme Loads | 43.2 0.8 34.6 19.2 245
Turnbuckle (NESC) 50.0 1.0 50.0 27.8 355
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Assembly Part Ultimate | NESC Allowable | Line Line
Strength | Strength Load Tension Tension
Factor Guy Slope | Guy Slope
15:1 1:1
Extreme Loads | 50.0 0.8 40.0 22.2 28.4
Extension Link (NESC) 1.0
Extreme Loads 0.8

9.3.8 Guyed Structure Limitations

9381

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 (140 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
19#8 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.
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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.

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

95 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
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10.

10.1

10.2

10.2.1

10.2.2

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

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.

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.

Design Methodology — Lateral Load

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.

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:
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Description Normal Soil
Total Ground Line Deflection 3.0 in.

Total Fnd. Rotation @ 1.5 deg.
Non Recoverable Deflection 1.0in.

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

Safety Factor (Angles/DEs) NESC 250B 1.0

Safety Factor (Angles/DEs) other load cases 1.65

(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

10.3.1

10.3.2

Foundation Types

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. The 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.

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
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11.

1

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.

ATTACHMENTS

Attachment 1 — Applicable Standard Framing and Assembly Drawings
Attachment 2 — NESC and Entergy Clearance Requirements
Attachment 3 — Quick Estimating Corona Loss Curves

Attachment 4 — Example ROW

Attachment 5 — Approved Vendor Listl

Attachment 6 — Entergy Loading Districts

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

ATTACHMENT 1
APPLICABLE STANDARD FRAMING AND ASSEMBLY DRAWINGS

0°=5', SELF SUPPORTING, DE, JUMPER, VERTICAL,

ASSEMBLY LIST

1 3 BLT-P-C

2 6 INSUL (SEE TABLE 1)

3 3 | INSUL2 (SEE TABLE 1)

4 2 OHG=DE-XX

5 4 TEE-B-B
REFERENCE DRAWINGS

7 SGN-C

8 - GND—C—XX

9 - SEE_MFR. DWG.

10 1__|FOUNDATION TYPE T.B.D.

11 1 OHGCFG, SHT1, DET. OD

12 3 |CONCFG, SHT11, DET. CJ3|

13 - PVO, SHT 1, VW PV=13

14 - ANODE—XX (IF REQD.)

| o
’ -
I
TABLE 1
| VARIABLE DIMENSIONS & REF. DWGS.
@\ 59 kv TR1 kY 230 kv
PT 10'—6" 13'-0" 15'-0"
PP 9'-0" 14'=0" 16'=0"
INSUL | DEP/TRB—E9—XX |DEP/TRB—161—X¥ |DEP/TRE—230—KX
‘Eﬁ» INSUL2|  JLP—69—xx ILP—161—xx JLP—230-%X
o |
® # =1
19 T | _® NOTES:
I | L 1. For General Notes, See Dwg. TMS220.
| |
(MR SDJA—V—DEP—C
| ENTERGY SERVICES, INC.
1?'_ Transmission LineDesign Standard
- 0-5" SC S. SPPT. DE, DEP W/J, CONC
STRUCTURE DRAWING & DETAIL
STD NO. | SCALE: NONE
Q No. TMSB27A0
0 |01-02-16 REPLACES DWS TASS25A0, TCS626A1, & TDS556A1 WRK | KC | ECW
NO|  DATE: REVISION BY: | CHKi|APPR E‘W PLOT  1=1 |SH.1 OF 1
rkugl90 12/2/2015 SDJA—-V-DEP-C
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Attachment 1: Applicable Standard Framing and Assembly Drawings

5°=-70°, SELF SUPFORTING, DE, JUMPER, VERTICAL,

ASSEMBLY LIST

SINGLE CIRCUIT, DE POLYMER, CONC ITEM | @TY. | ASSEMBLY/DRAWING
1 3 BLT—P-C
2 5 INSUL (SEE TABLE 1)
3 3 |INSUL2 (SEE TABLE 1)
4 2 OHG—DE=XX
5 8 TEE-B

REFERENCE DRAWINGS

7 1 SGN-C
8 - GND-C—XX
9 = SEE_MFR. DWG.
10 1 FOUNDATION TYPE T.B.D.
1 1 OHGCFG, SHT2, DET. OF
12 3 CONCFG, SHT2, DET. CJ
13 - PVO, SHT 1, VW PV-19
14 - ANODE—XX (IF REQD.)

I T|E
wlF
I
T =
F TABLE 1
] VARIABLE DIMENSIONS & REF, DWGS.
@\ B9 kv 1B1 kv 250 kv
PT 10'-6" 13'-0" 15'=0"
PP 9'=0" 14'=0" 16'=0"
INSUL | DEP/TRB—63—XX |DEF/TRB—161—XX |DEP/TRE—230—XX
‘Eﬁ» INSUL2 | JLP—69—xX JLF—161—XX JLP—230—XX
o7 |
L 11
—_
—
@ T T | _® NOTES:
| | ] 1. For General Notes, See Dwg. TMS220.
| I
[ 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. TMSB626A0
0 |01-02-16 REPLACES DWS TASZ2B6A2, TCS288A3, & TDS298A3 WRK | KC | ECW
NO.| DATE: REVISION BY: | CHIG | APPR m PLOT  1=1 |SH.1 OF 1
kugig0 127272015 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 [ INSUL (SEE TABLE 1)
2 2 OHG-DE—XX
3 8 TEE-B
- {-9” REFERENCE DRAWINGS
’m‘ 7 1 SGN—C
| T~ I 8 - GND—C—XX
! ! | 9 - SEE MFR. DWG.
I\ | 10 1 FOUNDATION TYPE T.B.D.
NV E 1 1| OHGCFG, SHT2, DET. OF
| 12 3 | CONCFG, SHT1, DET. CC
13 — | PVOD, SHT2, VW PV-15
14 - AMODE—X¥ (IF REQD.)
& _ __1
1
o
o
ATH
A \/©
/ 4‘ \
I 1
III -=T—T_ —_——
1
\ /
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[+N
1 o
1
T -:-:-—.r-— -—1
1
1
.= TABLE 1
==
WARIABLE DIMENSIONS & REF. DWGS,
1 69 kV 161 kY 230 kY
@\ PT 10'—6" 13'-0" 15'-0"
PP 9'-0" 14'=0" 16'-0"
INSUL DEP/TF:‘B—EQ—)(X DEP/'TRB—WEH—)(X DEF‘/TRB—ZSO—XX
/E | I\ :EI NOTES:
# _J_ 1. For General Notes, See Dwg. TMS220.
T
| | | SD—-V-DEP-C
L ENTERGY SERVICES, INC.
| Transmission LineDesign Standard
¢ 70-120" SC S. SPPT. DE, DEP, CONC
T.L. STRUCTURE DRAWING & DETAIL
STD NO. | SCALE: NONE
Q No. TMS625A0
0 |M-02-16 REPLACES DWS TASZB8A1, TCS300A2, & TDS300AZ2 WRK [ KC | ECW
NO.| DATE: REVISION BY: | CHKi | APPR m PLOT  1=1 |SH.1 OF 1
rkugls0 12/2/2015 SD—V—DEP—C
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Attachment 1: Applicable Standard Framing and Assembly Drawings

0'-1.5", DELTA, SINGLE CIRCUIT, BRACED POST 2-1/2", CONC ASSEMBLY LIST
B " ' —1/7 ’ ITEM | QTY. | ASSEMBLY/DRAWING
1 1 BLT-2P-C
2 1 BLT—P—C
@\Ir\ (5) *—9" 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
h REFERENCE DRAWINGS
e 'ﬂ_. 8 1 SGN-C
®\(/ 9 - GND—C—XX
10 - SEE MFR. DWG.
[ 1 1| FOUNDATION TYPE T.B.D.
@\!‘\ 12 1| OHGCFG, SHT1, DET. 0A
_ | 13 1| CONCFG, SHT3, DET. CR
N\ 14 1 | CONCFG, SHT3, DET. CQ
15 - ANODE—XX (IF REQD.)
@ )
o
|
W
| G
HC
|
ag NOTES:
"ﬁ 1} For General Notes, See Dwg. TMS220.
! TABLE 1
VARIABLE DIMEMSIONS & REF. DWGS.
69 kV 161 kY 230 kv
PT 10" =6" 15 =0" 19'=0"
pp 8 —0" 13 -0" 140"
v 6 —8" 8 —6" 9'—10"
I 5 —0" 6'—4" 7' =107
HC 6'—0" 7'-2" 9'—0"
INSUL| BP2—69—XX [BP2—161—X¥|BP2—-230—-XX
A—D—BP2-C
ENTERGY SERVICES, INC.
¢ Transmission LineDesign Standard
TL 0-1.5" SC Delta, BP2, Conc
- STRUCTURE DRAWING & DETAIL
STD NO. [ SCALE: 1"=1"
Q No. TMS236A0
0 |01-02-18 REPLACES DWS TAS402A1, TCS450A2, & TDS200A2 WRK | KC | ECW
ND.| DATE: REVISION BY: | CHK! | APPR M PLOT 1=t |SH.1 OF 1

TRUGISD 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
1 3 BLT-P-C
2 3 INSUL (SEE TABLE 1)
3 1 OHG—SUS—XX
4 1 TEE—OHG-5US
5 3 TEE-B
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
12 3 | CONCFG, SHT3, DET. CR
13 - ANODE—XX (IF REQD.)

a
a
> |8
=
H TABLE 1
™ | VARIABLE DIMEMSIONS & REF, DWGS.
B89 kV 161 kW 230 kV
PT 10°—6" 15°—0" 19'-0"
PP 8'=0" 13 =07 14'=0"
g 1 — — —
cl'_“ W 6 —8 8 -6 9 -10
H 5'-0" 6'=4" 7'=10"
HC HEC 6'—0" 72" 9'—0"
@\ ¢ INSUL BPZ2—69-=XX BPZ2=161-=XX BP2=230-XX
| T.L
NOTES:
1. For General Notes, See Dwg. TMS220.
_E%— 2. Line post adopters are required where line
| | angles greoter than 3, or phase transitions
|74 pull suspension hardward toward the pole.
@3/( L J See Dwg. TMD415 for odditional materials.
T
© T
| L SC-vV-BP2-C
| N | ENTERGY SERVICES, INC.
‘\‘ Transmission LineDesign Standard
6—20" SC VERT, BP2, CONC
STRUCTURE DRAWING & DETAIL
STD NO. | SCALE: NONE
Q No. TMS588A0
0 |01-02-16 REPLACES DWS TAS458A0, TCS2B5A2, & TDS2B3AZ WRK | KC | ECW
NO  DATE: REVISION BY: | CHK!|APPR EWHBY PLOT  1=1 |SH.1 OF 1
rkugl90 12/2/2015 SC-V-BP2-C
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Attachment 1: Applicable Standard Framing and Assembly Drawings

15°=30°, SELF SUPPORTING SUSPENSION, VERTICAL,
SINGLE CIRCUIT, SUSPENSION HEAVY POLYMER w/LINK, CONC.

ASSEMBLY LIST

ITEM | QTY. | ASSEMBLY/DRAWING
1 1 OHG—SUS—XX
— 2 3 INSUL (SEE TABLE 1)
@K;‘ 3 1 TEE-OHG-SUS
CD\'L 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
12 3 | CONCFG, SHT1, DET. CA
13 - ANODE—XX (IF REQD.)

o
o
1
1 \
' ‘
| TABLE 1
52 YARIABLE DIMENSIONS & REF., DWGS.
I H B9 kW 161 kY 230 kY
c | FT 106" 150" 19'-0"
€ PP 9'-0" 14'=0" 16'=0"
T.L. INSUL | SHR=LINK=869=XX | SHR=LINK=161=XX | SHR=LINK=230=XX
@K 1 HC 5'=0" 7' -0" 90"
@\?/E | |\ :E:E NOTES:
L] 1. For Generol Notes, See Dwg. TMS220.
©_ ! 17
.N L 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 TASZ92A1, TCS304A2, & TDS304A2 WRK [ KC | ECW
NO.| DATE: REVISION BY: | CHKi | APPR m PLOT  1=1 |SH.1 OF 1
Tkugia0 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
1 3 BLT-P=S
e 2 6 INSUL (SEE TABLE 1)
r { 3 3 |INSULZ (SEE TABLE 1)
m — 4 2 OHG—DE-XX
! "\® o REFERENCE DRAWINGS
—r 7 1 SGN-5
\@ ._ 8 - GND—S—XX
| o g - SEE MFR. DWG.
10 1| FOUNDATION TYPE T.B.D.
1 — | PVO, SHT 1, W PV—19
12 - ANODE—XX (IF REQ.)
|
o
[
|
% mm-’—— - —
;trgﬂ
o
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I
n::-“,—— _—
| Hi12
I
TABLE 1
==
§E VARIABLE DIMEMSICNS & REF. DWGS.
69 kv 161 KV 230 kY
! PT 10'-6" 130" 15'—0"
®\ PP 9'-0" 14'=0" 16'=0"
INSUL |DEP/TRB—869—XX |DEP/TRB=161-=¥X| DEP/TRB-230-XX
L INSULZ JLP=69=XX JLP=161=XX JLP=230=X%X
@\541.
N
T NOTES:
| 1. For General Notes, See Dwg. TMS220.
|
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©)
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ENTERGY SERVICES, INC.
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Transmission LineDesign Standard
D-5" SC S. SPPT. DE, DEP W/J, STL
STRUCTURE DRAWING & DETAIL
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P

STD NO. [ scaLE: NONE
Q No. TMSB42A0
0 [01—02-16]  REPLACES DWS TAS528A0, TCS629A1, & TDS559A1 | WRK | KC | ECW
NO.| DATE: REVISION BY: | CHK!| APPR Ehtefgy PLOT  1=1 |SH, 1 OF 1
rkugl90 12/2/2015 SOJA—-V—-DEP-S
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Attachment 1: Applicable Standard Framing and Assembly Drawings

5—70° SELF SUPFORTING, DE, JUMPER, VERTICAL,

SINGLE CIRCUIT, DE POLYMER, STEEL

ASSEMBLY LIST

ITEM | QTY. ASSEMBLY/DRAWING
. 1 3 BLT-P-S
r ¢ * 2 6 INSUL (SEE TABLE 1)
3 3 | INSULZ (SEE TABLE 1)
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Attachment 1: Applicable Standard Framing and Assembly Drawings
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Attachment 1: Applicable Standard Framing and Assembly Drawings

0'—1.5", VERTICAL, SINGLE CIRCUIT, BRACED POST 2-—1,/2", STEEL
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Attachment 1: Applicable Standard Framing and Assembly Drawings

§'—20", VERTICAL, SELF SUPPORTING, SINGLE CIRCUIT, ASSEMBLY LIST
BRACED POST 2-1/2", STEEL ITEM | QTY. | ASSEMBLY/DRAWING
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Attachment 1: Applicable Standard Framing and Assembly Drawings

15°-30°, SELF SUPPORTING SUSPENSION, VERTICAL,

ASSEMBLY LIST
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Attachment 1: Applicable Standard Framing and Assembly Drawings
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Attachment 1: Applicable Standard Framing and Assembly Drawings

1. ALL DIMENSIONS ARE TO CEWTERLINE OF ATTACHMENT.
2. SEE POLE FASRICATOR'S DRAWINGS FOR ATTACHMENT DETAILS
3. SEE STAKING SHEETS FOR LINE AMGLES.

4. REFER TO ENTERGY ASSEMBLY DRAWMMGS FOR PART DETAILS
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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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Attachment 1: Applicable Standard Framing and Assembly Drawings
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Attachment 1: Applicable Standard Framing and Assembly Drawings
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HIGH=LOW, STEEL SO0V
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Attachment 1: Applicable Standard Framing and Assembly Drawings
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Attachment 1: Applicable Standard Framing and Assembly Drawings

SHIELDWIRE (SEE WOTE 7).

24 FIBER OPGW [GW2400 — B4 mm2 / 528)
DlA=0.5287, WT=0,362 LBS,/FT, ATS=18,432 LBS

1° RADIAL ICE, 15F WAX TEMSION TB33 LBS MITIAL
EVERYDAY COMMTION, 80F TEMSION 2036 LBS INITIAL
THT ALLUMOWELD

Dla=0 4337, WT=0330 LBS/FT, RTS=18,080 L85

1" BADIAL I2E, 15F MAX TEMSION 7328 LBS INITIAL
EVERWDAY CONDITION, GOF TEMSION 1740 LES INITLAL

PHASE COWDUCTOR
(3} 954.0 KEMIL 45,7 STRAND ACSR “RAILS (TRIFLE BUWDLED)
Dld=116%", WT=1,0750) LA%/FT, RTS=25%10 LBS

1" mADIAL ICE, 15T MAX TENSION 13523 LBS IMITIAL{SUS cowud)
EVERYTIAY COMDITION, BOF TEWSION 4003 LBS MITIAL (SUB COND)

MECHANICAL LOADING CRITERIA:

CASE 1 — MESC MEDIUM: & PSF WIND OM WIRES AMD STRUCTURE,
1/47 RADIAL ICE. 15" F, TRANSVERSE WIND CLF=2.50,
LOMGITUDINAL OLF=1.65 WERTICAL OLF=1.30

CASE 2 = HEANY [CL: 1° RADIAL ICE. WD WIND,15° F. QLF=1.0

CASE 3 - MIGH WIND: 256 PSF WIND O WIRES AND STRUCTURE,
MO ICE, 80" F, OUF=1.00.

LOADING TABLE =
TTEMS LOAD CASE 1 | CASE 2 | CASE & | CASE 4 | CASE & CASE &
T1 1760 B20 1853 3 213 213
SHIELDWIRE W1 1343 3ne 557 BET =57 BST
L1 ] o 4] o 2036 ]
T2 9241 4278 12161 1540 1540 1540
COMDUCTOR vz 10735 16327 5015 5015 5015 5015
L2 o o o | o 0 14708
WIND ON STRUCTURE W 10 [s] 256 | [¥] v] ]
STRUCTURE WEIGHT V5 TC BE DETERMIMED HY T&R
LINEMAN & EQUIP. WEIGHT W3 %00
WIRE DATA: o W, T AND L IN POUNDS, W [N PSF (OLF INCLUDED}

CONDUCTOR LOADS ARE TOTAL PER PHASE
(SEE ADDITIONAL CASE 7 BELOW)

PA TA:

WIND SPaM = 1200° o &' Une Angle — 1600° al 0" Uine Angle
WEIGHT SPAN = 1400 FEET

RULIMG SPAN = 1000 FEET

NOTES:

1. ALL LOWDS ARE ULTIMATE LOADS AND IMCLUDE OVERLOAD
FACTORS.

2. FOR STRUCTURAL DESISN, THE LOMGITUDINAL [LL
TRAMSWERSE (7], AND VERTICAL (¥) LOADE SHALL BE
COMSIDERED TS ACT SMULTANEQUSLY WITH WIND AMD
THE DEAD WEIGHT OF THE STRUCTURE

3 TWE TRANSVERSE LDADS {T) IMCLUDE WND QN THE WIRE
AND TRANSVERSE COMPOMENT OF THE TENSIOM DUE T THE
LME asmiGLE.

4, ¥l INCLUDES S0 POUNDS FOR EACH SHIELDWIRE ASSEMBLY.
W2 [NCLUDES 500 POUNDS FOR EACH INSULATOR ASSEMBLY.

5 W3 [LINEWAH+EQUIPMENT) = 500 LBS AT ANY DME LOCATION,

CASE 4 — PRECAMBER: MO WIWD, M0 ICE, 607 F, OLF=1.0 §. STRUCTURES TO BE [DESIGMED FOR MaX OF CITHER 1200" wWeND
SPAN AT & LINE AMCLE OR 1600° WIND SPAN AT O LINE AMGLE,
CASE 5 - BROKEN SHIELDWIRE: MO WIND, NO KCE, 80° F. OLF=13 S5OV TABLE REFLECTS COMTROLLING CORFIGURATION FOR
CASE B - BROKEN PHASE: NO WD, WO ICE B0° F. OLF=1.D EACH LOADING COMDITION. [6° CONTROLS ALL CASES)
CASE 7 = J5.56 PSP LOMG. WIND ON STR. W/ WIFES, OLF=1.0 7. STRUCTURES TO BE GESIGHED TO SUPPORT ANY COMBINATION
oF THD [2) SHIELD WIRES (FIBER OF 77 — ONE PER PEAK).
- o' -o" =4 ABOVE TASLE REFLECTS THE LOADINGS DUE TO THE OPGW
a7 WHICH COMTROLS THE DESIGN
— n —Ti B STR, REF. WT. [5 FROM BOTTOM OF SHAFT TO CL OF CROSSARM,
£ L{ 1 DESIGH STRUCTURE FOR 907 TO 130 HTS TN 10" INCHEMENTS,
u e Vs 5. PROVIDE BASE PLATE DESIGN FOR EACH STRUCTURE.
= . ¥ > 10, PROVIDE SOCKET PILE DESIGH (DIAMETER, THICKHESS, AMD
R JE D GVERLAF) FOR EACH STRUCTURE.
g - el 11, PROVIDE BASE PLATED PILE DESIGH [DIAMETER & THICKMESS)
- 1 [ FOR EACH STRUCTURE (BASCO GH 4 FT FLE REVEALL
Ly VS Vv 1Z. SEE DRAWNG STD-2 FOR STRUCTURE FRAMING.
S -~ {SEE MOTE 5)
=2 oy
e - -
o} L~ i ] HAZ=N=V5FY—3 500 sz
g EMTERGY SERVICES, INC.
Transmission LineDesign Standard
) LOAD TREE, H-FRAME, O°-8° 90°=130"
e STRUCTURE DRAWING & DETAIL
LOAD TREE SO0KY ST0NO. | seaLE: HOME
T — — . Mo, TFS233A0
== DRIEA uE
MIL| TaTE: REWISTIN B | CHE | APFR] Entergy [rior 11 lsno of s
Thnesn T Ta/7/2007 HAZ—K—W5rT=5 S00; 5K2
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Attachment 1: Applicable Standard Framing and Assembly Drawings

WIRE DATA:

SHIELDWIRE (€ WOTE 7}

24 FEER OPGW [CW2400 - &4 mm2 / 528)
DlA=0528", WT=0362 LES,/FT, RTS=1B432 LOS

17 RARIAL ICE, 15F MaX TENSIOM TBRI3 LBS INITIAL
EVERYDIAY COMDITION, BOT TENSION 2056 LBS BITIAL

THT ALLUMOWELD

Dla=0.433°, WT=i1,330 LES/FT, RTS=19.060 LES

17 BADIAL [CE, 157 Wax TENSION 7328 LBS MNITIAL
EVERYOAY COWNDITION, BOF TENSION 1740 LBS INITIAL

FriASE CONDUCTOR
(3} 954.0 KCWIL 45/7 STRAND ACSR “RAIL™ (TRIPLE BUMOLED)

[lA=1.165", WT=1.0750 LES,/FT, AT5=25,900 LB
1" RADIAL ICE. 15F WAX TEMSION 13623 LAS INITIAL[SUB COMD}
EVERYDAY COMDITION, 50T TEMZION 4003 LES MNITIAL (SUB COND)

MECHAMICAL LOADING CRITER[A:

GASE 1 — HWESC WEDIIW: 4 PSF WIND OW WIRES AND ETRUCTURE,
1/47 RADLAL [CE, 15" F, TRANSWERSE WD OUF=2.50,
LOMGITUDINAL OLF=1,65; VERTICAL OLF=1.50,

CASE 2 = HEAYY ICE: 17 RADIAL ICE, NO WINDLIS F. OAF=1.00

LOADING TABLE =
[TEMS LOAD CASE | | CASE 2 | CASE & | CASE 4 | CASE & CASE B
T 2682 2045 2392 532 652 532
SHIELDWIRE W 1343 3218 57 557 557 557
L1 o 8] a ] 5000 o
T2 14752 10668 15472 3840 240 3604
CONDUCTOR vz 10295 16327 5015 5015 5015 5015
L2 0 0 [ o 0 BO00
(WIND ON STRUCTURE W 10 1] 25.6 8] o 1]
STRUCTURE WEIGHT VS T3 BE DETERMINER BY Ta8
LIMEMAN & EQUIP. WEIGHT LA 500
« W, T AND L IN PDUNDS, W IN PSF (OLF INCLUDED)

CONDUCTOR LOADS ARE TOTAL PER PHASE
{SEE - ADDITIONAL CASE 7 BELOW)

SPAM DATA:

WD SPAM = 1000 at 15 Lne Angles
WEIGHT SPAM = 1400 FEET

AULING SPAN = 1000 FEET

NOTES:

1, ALL LOADS ARE ULTIWATE LOADS AMD [MCLUDE OVERLOAD
FACTORE

FOR STRUCTURAL DESIGH, THE LOWGITUDINAL (L)
TRAMSVERSE (T). AMD WERTICAL (¥) LDADS SHALL BE
COWSIDERED TO ACT SIMULTAMEDUSLY WITH WIKD AND

THE DEAD WEIGHT OF THE STRUCTURE

THE TRAMSVERSE LOWADS (T) INCLUDE WIND OM THE WIRE
AND TRAMSVERSE COMPORMENT OF THE TEWSION DUE TD THE
LIME ANGLE.

1 INCLUDES S0 POUMDS FOR EACH SHILLDWIRE ASSEMELY.
w2 INCLUDES 500 POUMDS FOR EACH IMSULATOR ASSEMBLY.

i

EASE 3 — HIGH WIMD: 256 PSF WIND OM WIRES AND STRUCTURE,
WO ICE, B3° F, OLF=1,00, 5, W3 (LINEMAN+EGUIPMENT) = 500 LBS AT ANY OHE LOCATION.
1 ! AT 1%
ot « PR vo W, 0 I, 60 . cumto % STUCREES T SESMD o ot i AT
CASE 5 - BAONEN SHIELDWIRE: MO WIND, MO ICE 80° F, OUF=1.0 LINE ANGLE.
EASE 6 — UNZALAMCED PHASE: MO WND, MO ICE B0° F, OLF=10 L“';':”“:: mgj“;iﬁ;‘:ﬁmtm "”;Nm""”"']
=H - PEAK].
CASE 7 = 256 PSF LONG WIND OM STR. W,/0 WIRES, OLF=1.0 ABOVE TLE_E REFLECTS THE LOADINGS DUE TO THE CFGN
- i =" WHICH COMWTROLS THE DESIGH
0g"
N |ﬂ|'__ B, STR. REF. MT. 15 FRROM BOTTOM OF SMAFT TO CL OF CROSSARM,
I /K" " DESIGH STRUCTURE FOR §0° TO 130° HTS. IN 10" INCREMENTS.
o L1 V1443 9. PAOVIDE BASE PLATE DESIGN FOR EACH STRUCTURE.
1 10, PROVIDE SOCKET PILE DESIGH (DIAMETER, THICKMESS, AND
[ I o o OVERLAF) FOR EACH STRUCTURE.
R I ban o° 11, PROVIDE BASE PLATED PILE DESIGN (DIAMETER & THICHNESS)
}"-f-rz et T2 Tt Tg FOR EACH STRUCTURE (BASED OW 4 FT PILE REVEALYL
= =) ! | IZ SEE DRAWNG STD-3 FOR STRUCTURE FRAMING.
WZ4VS | VaHVE A Wievl
B -~ {SEE NOTE 5)
Iz K‘_‘
5 P P HE2-X-YSPR-5 500 5K3
- Vs EMTERGY SERVICES, INC.
Transmission LineDesign Stondard
LOAD TREE. H—FRAME, E—15, 90°-130°
— 35— STRUCTURE DRAWMG & DETAL
) SCALE: MONE
LOAD TREE 500KV ST0 Ko | scaLE
- . Mo, TFS240A0
[ LY TAT | HSK | HEH
WO| DATE REWISLIN B | che [ arpe] Entergy |pLot 1=1 [ss1 oF
ol 1277/ 2007 HCZ=X=vePR-5 S500; SRS
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Attachment 1: Applicable Standard Framing and Assembly Drawings

SHIELDWIRE

LOADING TABLE =
TTEMS LOAD CASE 1 CASE 2 CASE 3 CASE 4
T 2468 2045 21m 532
SW Wi 1887 4576 774 774
L1 0 o 0 [+
INTACT T2 13712 10669 13508 3840
COND w2 14386 23110 &350 6350
L2 o ] o o
T 1234 1022 1055 266
SW Wi 128% 3082 535 535
L1 5033 FIEE 4808 201%
DE ONE SIDE T2 GASE 5334 5804 1820
COND VE 3586 15440 4622 46232
L2 40218 40519 30442 14583 .
CWIND OM STRUCTURE | W 10 [¥] 5.6 o
STRUCTURE WEIGHT WS T0 BE DETERMINED BY Tad
LINEMAN & EQUP. WEICHT W4 500 1
JUMPER INSILATOR WEIGHT V3 215 I
« W, T AND L [N POUMDS, W 1N PSF (OLF INCLUDED)
WIEE DATA:

{2} 24 FIBER OFCW [GRZ400 - G4mma2 ¢ 5z8)
Dla=0,526°, W=, 362 LBS/FT, ATS=18,432 LES
1" RADIAL ICE, 15° F MAX TEMSIDN 7B33 LBS INITIAL
EVERYDAY COND, BOF TENSION 2004 LES MNITIAL

MECHANICAL LOADING CRITER[A:

CASE 1 — NESC WEDILIKE 4 PSP WIND DM WIRES Al STRUCTURE,
178~ RADIAL ICE, 15° F. TRANSVERSE WIND OLF=Z50,

LOMGITUDINAL DUF=1.85; VERTICAL OLF=1.50.

CASE 7 — HEAWY IGE: 17 RADIAL ICE. NO WINDS F. OLF=1.0
CASE 3 — HIGH WIND: 255 PSF WIND OW WIRES AND STRUCTURE,

WO

ICE, BO° F, QLF=1,00

CASE 4 = EVERYDAY: WO WIND, ND [CE. 607 F. OLF=1.D

i
o

o
]
-
3

———
§-‘vﬁ
3

B —— 35 — “panLep PR

< L L

I

EE

BHASE CONDUCTOR

{31 956,0 MOWIL 4577 STRAND ACSR "RAIL" (TRIFLE BUNDLED)

Dldel 185, WT=1,0750 LES/FT, RT5=25,900 LBS

1" ICE, 15F WAX TENSIDN 13533 LBS INITIAL (SUB CONDUCT)
EVESYDAY CONDITION, BOF TEMSIN 4803 LES (MITIAL (SUB CONDUCT)

SPAN DATA:

WIHD SPAM = TS0 FT (INTACT) 375 FT (DE)
WEIGHT SPAM = 2000 FT (INTACT) 1340 FT {DE)
RULING SPaN = 1000 FT

NOTES:

1. ALL LOADS ARE ULTIWATE LOADS AND INCLUDE OVERLOAD
FACTORS PER WECHANWIGAL LOADING CRITERIA,
2 FOR STRUCTURAL DESIGH, THE LONGITUDMMAL (L),
mmsumsr L‘r} AMD VERTICAL (V) LOADS SHALL B‘E
CONSIDERED TD ACT SIMULTAMEQUSLY WITH WIND AND
THE w.n WEIGHT OF THE STRUCTURE.
A THE TRAWSYERSE LDADS (T) BCLUDE WIND oM THE
WIRES AND TRANSVERSE (TEMSION]) LOADS FROM THE LINE ANGLE
AT THE STRUCTURE.
4, Wi INCLUDES 53 LES FOR SWIELOWIRE ASSEMBLY{S).
W2 INCLUDES 300 LBS FOR INSULATOR ASSEMBLIES. (INTACT)
W2 MCLUDES 300 LBS FOR MSULATOR ASSEMBLY. (DE)
5 e (LIMEMAN+IQUIPMENT) = 500 LES AT ANT OME LOCATION,
5. DESIGN STRUCTURE FOR BOTH INTACT & DE OME SIDE CONDITION,

7. STRUCTURES TO BE DESIGMED TO SUFPORT ANY COMSMNATION
OF TWO SHIRLD WIRES [FIBER OR 7§7) = ONE PER OUTSIDE LEG
AECVE TASLE REFLECTS THE LOADMNGES DUE TO THE OFOW
WHICH CONTROLLS THE DESIGH.

B DESIGHW FOR HEICHTS TO COMDUCTOR FROW 557 TO 1187 N
10 INCREMENTS (OVERALL HT 80° TO 140°).

9, PROVIDE SOCKET PAE DESIGN (DIAWETER, THICKHESS. AWD
OVERLAFY FOR EACH STRUCTURE

IO SEE DRAWING STO—4 FOR STRUCTURE FRANING

LOAD TREE 500KV 3—POLE
SLE3-DEPY—5 500 SK4 (15

DTE 5)

~ BASE PLATED STR.

ENTERGY SERWICES, IMC.

Transmission LineDesign Standard
LDAD TREE, DEADEND, 157, 55, 55'=115'
STRUCTURE DRAWIG & DETAIL

STH MO, | SCALE: NOME

Mo, TFS241A0

¢JJJ:2|—0?

CREATED

HE"

hl:l.l' DATEY

REVIEION

QEW
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Hing80

FFERFOIE

BEI-DEPT—5 500, SK4 (15
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Attachment 1: Applicable Standard Framing and Assembly Drawings

LOADING TABLE = *
ITEMS LOAD CASE 1 CASE 2 CASE 3 CASE 4 |
T J66T 133 2944 aa1
W Wi 1887 4576 74 T4
L1 0 0 ] ]
INTACT T2 20682 17631 18884 6397
COND w2 14386 23110 6950 6950
L2 o 0 L] o
T 1835 1895 1472 441
W W1 1289 3082 535 535
[T GA2T TE4T 4734 1988
M
DE ONE SIDE T2 10341 BR4S 9447 nes
COND Wz 9586 15445 4622 4622
L2 30604 25900 23977 14360 |
WiND ON STRUCTURE W 10 ] 236 i
STRUCTURE WEIGHT V5 T0 BE DETERMIMED BY Ta&B
LINEMAN & ECUIP. WEIGHT W4 500
JWPER INSJLATOR WEDGHT &) 215
+ %, T AMD L [N POUNDS, W [N PSF [OLF INCLUDED)
WIRE TA:
SHIELDWIRE t PHASE COMWDUCTOR
7) 24 FIEER OPGW (GWEL00 - S4mmd / 528) .
t|:-_u-..u:|.:.:nr. WT=(362 LBS,/FT, ATS=16,432 153 Lil.ﬂ?:;‘;—f%‘hf?%ﬁﬂ'{‘ﬂ’;“.ﬂ‘;‘éu E'?_:!P"E BUNDLED)
1 RAGIAL KCE. 15" F UAK TEMSION TR33 155 TN 1" ICE, 15F Wax TEMSION 13623 LES NITIAL (SUB COMOUCT)
EVER'DAY COND. 80T TENSION THITAL EVERYDAY CONDITION, BOF TEWSION 4903 L85 INITIAL (SUB CONDUGT)
SPAM DATA:
MECHANICAL LOADING CRITERIA: WIND SPAN = T5D FT (INTACT} 375 FT

{£E)
WEIGHT SFAN = 2000 (MTACT) 1340 FT [DE)
CASE 1 — MESC MEDIUM: & PSF WIND OW WIRES AND STRUCTURE, BULING SPAN = 1000 FT !
1,47 RADIAL ICE, 15 F. TRAMSVERSE WIND OUF=2Z.50, NGTES'

LOWGITUDINAL [AF=1.65 VERTICAL OLF=1.300 L L
1. ALL LOADS ARE ULTIMATE LOADS AMD [NCLUDE ONERLDAD

GASE 2 — WEAVY BGE: 17 MADIAL ICE. ND WIND15° F. OLF=1.0 FACTORS PER WECHANICAL LOADING CRITERLA.
CASE 3§ — MIGH WIND: P55 PSF WIND ON WIRES AND STRUCTURE, 2 FOR STRUCTURAL DESIGH, THE LOMGITUDIWAL (Lk
W0 KE, 60° F, DLF=1.00 TRAMSVERSE (T) AND VERTICAL (W) LOADS SHALL BE
. GOMSIDERED TO ACT SIMULTANEOUSLY WITH WIND AND
CASE 4 — EVERYDAY: WO WING, MO ICE. 80" F. OLF=10 THE DEAD WEICHT OF THE STRUCTURE.

5 TME TRANSVERSE LOADS (T} INCLUDE WIND OM THE
WRES AwD TRAMSVERSE [TENSION) LOADS FROM THE LINE ANGLE
—n Ty AT THE STRLUCTURE.
| # 4V INCLUDES 50 LBS FOR SHIELDWIRE ASSEWBLY[S)
Wi+ i+ ¥2 INCLUDES 500 LBS FOR INSULATOR ASSEMBLIES, (MTACT)
W2 INCLUDES 300 LBS FOR INSULATOR ASSEMBLY. (DE)
5 W [LINEWAN+EQUIPNENT) = 500 LES AT AHY OWE LOCATION.
E. DESIGN STRUCTURE FOR BOTH WTACT & DE DNE SI0E COMDITION,
A o * 7. STRUCTURES TO BE DESICMED T SUPPCRT ANY COMBINATION
j’_ Lz [fva+va Lz fvzeva Lz [ VRV :‘156:15[ 5 OF TWG SHIRLD WIRES (FIBER (R 7§7) - ONE PER OUTSIDE LEG.
- ABCVE TABLE REFLECTS THE LOADINGS DUE TD THE CPGW
WHICH COMTROLLS THE DESIGH,
5] A, DESIGH FOR HEIGHTS TO COMDUCTOR FROM 557 TO M5 N
10" [NCREMENTS (OVERALL HT BD° TO 140°%
9, PROVIDE SOCKET PRE DESIGN (DIAMETER, THICKNESS, AND
OWERLAF) FOR EACH STRUCTURE.
10, SEE DRAWING 5TD—+4 FOR STRUCTURE FRAMIMNG

R gast PLATED ST LOAD TREE 500KV 3—POLE
—_— | 35 | BRILLED FIER SLEI-DEPY-5 500 SK4 (25)
&H AH asi o FOURDATION ENTERGY SERVICES, IMC.
C< i i Transmission LineDesign Standard
LOAD TREE. DEADEWD, 25, 55, 55'-115'
STRUCTURE DRAWING & DETAIL

ST WO | SCALE: HOME

(SO WOTE 8)

1—g1-07 CREATED rrr ’ Mo, TFS242A0
DATE: REVISION Jﬁ.‘ i | APPR| Eﬂw PLOT 1=t [SH.1 OF1

&l=

Hincdd 12,7/ 2007 SLEI-DEPY-5 S00; 544 [25)
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Attachment 1: Applicable Standard Framing and Assembly Drawings

LOADING TABLE =
[TEMS LOAD CASE 1 CASE 2 | CaSE 3 | CASE 4
™ 4848 4711 3781 1224
S Wi 1887 4576 774 T4
L1 Q o ¥} o
INTACT T2 27318 24579 24058 8486
COND W2 14386 2314 G350 5950
L2 0 0 i a
T 2474 2355 1884 812
SW Wi 12848 3082 515 535
L1 EEED T4T0 4525 1942
DE ONE SIDE 12 13759 12280 12028 4423
COMND Wa 9586 15448 4622 4622
L2 JIEERE 38977 292084 14028
WIND ON STRUCTURE w 10 o 25.6 (]
STRUCTURE WEIGHT W5 TO BE DETERMINED BY TAB
LIMEMAN & EQUIP. WEIGHT i 500
[ JOMPER MSULATOR WEIGHT V3 215
« W, T AMD L IN POUNDS, W N PSF (OUF [NCLUDED)
WIRE DATA:
SHIELOWIRE BHASE CONDUCTOR
R e e RIS S The 3 e, (e snouc)
1" RADIAL KCE. 15° F MAX TENSION 7833 LES INITIAL 17 ICE, 15F WAX TEWSION 13623 LBS INITIAL (SUB CONDUCT)
EVERTDIAY CONO, SOF TEMSION 2036 LBS INITIAL EVETRGAYT CONGETION, 60T TENEION 4903 LS BIITIAL (SUB CONDVET)
SPAM DATA:
MEQHAN]CAL LOA ElNG CR]TER].‘&.: WIND SPAH = TS0 FT (WTACT} 378 FT (DE)

WEIGHT 5PAN = 2000 FT (NTACT) 1343 FT {DE)
CASE 1 — NESC MEDIUM; 4 PSF WIND ON WIRES AND STRUCTURE.  RULING SPAN = 1000 FT ': t

iniatmomse rer s veRnica, arerso - NOTES:
EASE 2 - HEAVY ICE: 1° RADIAL ICE. MO WINDIS F. OUF=10 o e ipaimins LOADNG CRITEALL oA
CASE 3 — HIGH WIND: 258 PSF wiND OM WIRES AND STRUCTURE, 2 rOR STRUCTURAL DESICN. THE LOMGITUDINAL (L),

MO IEE, 607 F. uF=1.00. TRANSVERSE (T) AND VERTICAL () LOADS SHALL 6E
CASE 4 — EVERTDAY: MO WIND, NO ICE. 60°F. DLF=10 = LR e e Wi 40

3. THE TRAMSVERSE LOADS ET:- INCLUDE WIND OM THE
WIRES AND TRAMSVERSE [TENSION) LOADS FROM THE LINE ANGLE
—_— — AT THE STRUCTURE.
[ Y N 4 Vi INCLUDES 50 LAS FOR SHIELDWIRE ASSEMBLY(S).
L[ L1 [ WiV 42 [MELLGES %00 LS FOR INSULATOR ASSEWBLIES. (INTACT)
vE INCLUDES 300 LES FOR INSULATOR ASSEMBLY. (DE)
5 W4 (LINEMAM+EQUIPHENT) = 500 LES AT ANY ONE LOCATION.
L B=T2 -T2 r—T2 6. DESIGN STRUCTURE FOR BOTH INTACT & DE DNE SIE CONDITION.
# 7 STRUCTURES TD BE GESIGNED TO SUPPGRT ANY COMEIRATION
= _T Lz [asve Lz [varve LJ Vaevt [ sy OF TWD SHImD WIRES (FEER OR 747) — ONE PER CUTSIOE LEG.
e =" - =" ABOVE TABLE REFLECTS THE LOADNGS DUE TO THE OFGW
£
Ll

A, DESIGN FOR HEIGHTS TD CONDUCTOR FROM 55 TO 115" M
10 WMCREMENTS (OVERALL HT 80° 7O 1407},

4, PROVIDE SOCKET PLE DESIGN (DIAMETER. THICKHESS, AND

P ONERLAF) FDR EACH STRUCTURE.

I 10 SEE DRAWING 5TD=4 FOR STRUCTURE FRAMING.

YR sase FLATED ST LOAD TREE 500KV 3—POLE

+——sa Y 1LED PR SLE3—DEPY-5 500 SK4 (35)

1 i g WHICH CONTROLLS THE DESIGH,
3

|
]
'M’SL 'I'S‘M

AH # FOUNDATION EMTERGY SERVICES, [NC.
< i g( Transmission LineDesign Stondard

LOAD TREE, DEADENWD, 35, 55 55°-115'
STRUCTURE DRAWMG & DETAL

STD MO | scaLE: RONE

P cREATED o T Toeer Q MNo. TFS243A0
R

M| DATE: REVISION By | CHE | 4PPR PLOT  1=1 5H. 1 OF 1

Tincsn 127772007 SLE3-QEPT-5 SO0 SHA (35)
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Attachment 1: Applicable Standard Framing and Assembly Drawings

LOADING TABLE +
ITEMS LOAD CASE 1 CASE 2 | CASE 3 | CASE 4
T 5494 5485 4556 1558
W il 1887 4576 774 774
Li o Q v] o
INTACT T2 34169 3120 28083 11258
COMND W 14386 23110 BO50 B950
Lz 5] o q 4]
T 25997 2908 2278 IS
5w W 1289 30az 535 535
L1 B4E0 7237 44R0 1881
DE ONE SIDE T2 17085 15640 14546 5628
COND W2 35856 15448 4622 45323 |
L ) - LE 7477 37758 28368 13589
WIMD OM STRUCTURE W 10 o 25,6 a
STRUCTURE WEIGHT VS 10 BE DETERMINED BY T8
LINEMAN & ECQUIP. WEIGHT Wi 500
JUMPER INSULATOR WEIGHT | w3 215
« W, T AND L IN POUNDS, W IN PSF (DLF INCLUDED}
W ATA:

SHIELDWIRE

(2) 24 FIDER OPGW (GWZ2400 — B4mmi /528
DlAs0, 5287, WT=0,352 LBS/FT, RTS=18,437 LA

1" BADIAL CE, 157 F MAX TENSIOM 7B33 LBS MNITIAL
EVERYDAY COND, 50T TEMSION 20368 LES MNITIAL

MECHANI[CAL LOAD RITERLA;

CASE 1 = MWESC MEDIUM; 4 PSF WIND ON WIRES AHD STRUCTURE,
1747 RADIAL ICE, 15 F. TRANSWVERSE WD OLF=2.50,
LONGITUBMAL CRF=1.85 VERTICAL CRF=1.20.

CASE 2 — MEAWY ICE: 1" RADIAL IGE, NO WINDIE F. OUF=1.0

CASE 3 - HIGH WIND: 5.8 PSF WIND ON WIRES AND STRUCTURE,
HO ICE, BO' F, OLF=1.00.

CASE 4 — EVERTDMY: WO WIND, MO [CE, &0° F, OUF=1.0

=T
W

=T2

U3 [vzeve [SEE
HOTE 5}

==

R

DRLLED PIER
FOLMDATION

—ar } a
A AH L]
L < g

PHASE COMDUCTOR

[3) 954.0 KCMIL &5/7 STRAND ACSR "RAL” (TRIPLE BUNDILED)
DiA=11657, WT=1.0750 LBS/FT, RTS=25500 LES

1% ICE, 15F MAX TEWSION 13823 LBS BITIAL (SUB COWDUCT)
ENERYDAY COMITION, 60T TEHSION 4503 LRS NITIAL (SU8 COKOUCT)

2

8.
o
1. SEE DRAWING 5TD
-~ BASE PLATED STR.

SPAN DATA:

WIND SPAN = THO FT (MTACT) 378 FT (DE)
WEIGHT SPAN = 2000 FT (INTACT) 1340 FT [DE)
RULING SPAN = 1000 FT

TE=:
. ALL LDADS ARE ULTIMATE LOADS AND [NCLUDE OVERLOAD
FACTORS PER MOCHAMICAL LOADNNG CRITERLA.
FOR STRUCTUSAL DESIGH, THE LONGITUDINAL (L)
TRANSVERSE g] AMD VERTICAL (V) LDADS SHALL BE
COMSIDERED T ACT SIMULTAMECUSLY WITH WD AKD
THE DEAD WEIGHT OF THE STRUCTURE.
THE TRANSVERSE LOADS Eﬁ INCLUDE WD OH THE
WIRES AND TRANSVERSE (TEMSION) LOADS FROM THE LINE ANGLE
AT THE STRUCTURE.
. Wl MELUOES 50 185 FOR SHIELDWIRE ASSOMBLY(S).
V2 WCLUDES 500 LBS FOR INSULATOR ASSEMBLIES [INTACT)
V3 MCLUDES 300 LBS FOR INSULATDR ASSEMELY. {DE)
i [LMEMANSESUIPWENT) = 500 LBS AT ANT ONE LOCATION.
DESICN STRUCTURE FOR BOTH INTACT & DE (ME SIDE CONDITION.
STRUCTURES TO BE DESIGNED T SUPPDRT ANY COMBINATION
OF TWO SHIRLD WIRES (FIBER €R 7p7) — OME PER DUTSIDE LEG
ABDVE TABLE REFLECTS TMIL LDADINGS DUE TO THE DPOW
WHICH CONTROWLS THE DESIGM.
DESIGN FOR HEIGHTS TO COMDUCTOR FROM S5° TD N1Y N
10 INCREMENTS (OVERALL HT B0 7O 1407).
PROVIDE SOCKET PILE DESIGH (DIAMETER, THICKMESS, AND

OVERLAF) FOR EACH STRUCTURE.
—4 FOR STRUCTURE FRAMING.

LOAD TREE S00KY J3—FPOLE
SLE}-DEPY—5S 500 K4 [45)
ENTERGY SERVICES, [NC.

Transmission LineDesign Standard
LOAD TREE, DEADEND, 45, 55, 38°-115
STRUCTURE ORAWING & DETAL
| SCALE: HOME

Mo, TFSZ44A0

STD WO.

CREATED
REWIEION

I=F1=0T
DATE:

3|8

HO

.Eﬁe.rgr

PLOT  1=1 SH. 1 OF 1

i

tiinosd 12,7 /2008

SLEI-DEPT—5 500 SR+ (45}

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

LOADING TABLE =
ITEMS LOAD CASE 1 CASE 2 | CASE 3 | CASE 4
l Ti 7100 7234 5323 1880
SWo | w | 1887 4576 774 774
L1 Q Q [} a
INTACT T2 4584 177437 348 13584
COND VE 14388 23110 6350 6950
L2 o ] ] ]
T 3550 61T 2661 340
SW [ 1269 082 535 535
DE ONE SIDE K 6203 GE48 4301 1806
T2 0797 18871 16574 6797
COND vz 9586 15448 4622 482F
Lz 35087 36241 27236 13047
WING OM STRUCTURE W 10 o 25.6 Q
STRUCTURE WEIGHT W5 T0 BE DETERMINED BY T&3
LINEMAN & EQUIP. WEIGHT Wd 500
JUMPER INSULATOR WEIGHT V3 215

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

WIRE DATA:

(2} CPGW () / 57E) -
2} T4 FIRER W (OWZ400 — B4mm2 S 57 [
DA s Wie 83 (oS T Ao b [3) 3540 KGHL 457 STRAND ACSR “RAL" (TPLE BUNOLED)

17 RADAL ICE, 15' F WaX TEMSION 7833 LBS WITIAL

EVERTDAY COND, 60T TENSION 2038 LES WITIAL 17 ICE 15F WAX TENMSION 13823 LBS INITIAL (SUB COMDUCT)

EVERTDAT COMDITION, 60T TEMSION 4800 LAS INITIAL [SUB COMDUACT)

SPAN DATA:
MECHANICAL LOADING CRITERIA: WD SEAN — 750 FT (NTACT) 575 P

(DE}
GHT SPAN = 2000 FT (IMTACT 1
CASE 1 — HESC MEDIUM: 4 PSF WIND OW WIRES AND STRUCTURE. mwlm SPAH = 1000 ET i ! 40 FT (D€}

1447 RADIAL DCE, 15° F. TRAMSVERSE WIND OLF=2.50, .
LOWGITUDINAL CUF=l.85; VERTICAL DLF=i.50. MOTES:
1. ALL LOADS ARE ULTIMATE LOADS AND IMCLUDE OVERLOWD

CASE I = MEAVY ICE- 17 RADIAL ICE, NO WINDLIS' F, OLF=1.0 FACTORS PER WECHAMICAL LOADING CRITERIA
CASE 3 - HIGH WIND: 256 PSF WIND OH WIRES AMD STRUCTURE. 3. Fom STRUCTURAL DESIGH, THE LONGITUDINAL (L),
NO BCE, S0 F, OUF=1,00. TRANSVERSE (Th AND VERTICAL (V) LOWDS SHall

COMSIERED TO ACT SIMULTANEDUSLY WITH WIND AND
THE DEAD WEIGHT OF THE STRUCTURE.

A THE TRAMSVERSE LOADS (T) INCLUDE WIND OH THE
WIRES AKD TRANSWVERSE SI0N) LOADS FROM THE LINE AMGLE
AT THE STRUCTURE,

CASE 4 — EVERYDAT: WO WIND. NO ICE, 60° F. OUF=1.0

T A" =T 4. V1 WCLUOES 50 LSS FOR SHIELDWIRE ASSEMBLY(S)
n Lt | ¥V L r'ﬂ+'ﬂ- V2 MCLUOES 500 LBS FOR INSULATOR ASSEMBLIES, (INTACT)
re ¥2 INCLUDES 300 LBS FOR IMSULATOR ASSEMELY. (DE)
S ¥4 [LINEWAN+EQUIPMENT) = 500 LES AT ANY ONE LOCATION
6. DESIGN STRWCTURE FOR BOTH INTACT & DE OME SIDE COMDITION.
—— — o —

B in 2 ,—17 = ,-’i ™ 7, STRUCTURES TO BE DESIGHED T0 SUPPDRT AWy COWBINATION
= Lz fvaews Lz [vi+va Lz [fva+ws (SEE OF TWO SHIRLD WIRES (FIBER OR T#7) - OWE PER OUTSIDE LEC.
w|l L | - |—-= WOTE %) ABOVE TABLE REFLECTS THE LOAGTGS DUE To THE CROW
= | | i WHICH CONTROLLS THE DESIGN,

z e his W3 b B DESIGN FOR MEIGHTS TO COMDUCTOR FROM 55 70 1157 1N
ﬁ 10 INCREWENTS (OVERALL HT BO' TO 1407)
- 5. FRACMIDE SOCKET PILE DESIGH (MAMETER, THICKMESS, AND
OWERLAP) FOR EACH STRUCTURE
' 1 b 10. SEE DRAWING 5TD-4 FOR STRUCTURE FRAMIMG.
5 VS| iy vs -
L E..-m.sz FLATED 5TR. LOAD TREE 500KV 3—POLE
| , Il M. SLE3—DEPY=5 500 SH4 [55)
- - - 0 i S pan pier
" o al  FOUMDATION - ENTERGY SERVICES, INC.
Transmission LineDesign Stondord
B a LOAD TREE, DEADEND, 5%, 55, 55'-115
STRUCTURE DRAWING & DETAIL
STD MO | scaLe WONE
8 |1n-p-g7 CEEATED L rwe | veme [ e Q No. TFS245A0
NIL|  DaTE REWISION A Ew PLOT =1  [SH.1 OF 1
tincan 127772007 SIEI-DEFT—5 S00; %4 [55)
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Attachment 1: Applicable Standard Framing and Assembly Drawings

[ LOADING TABLE =
[TEMS Laan CASE 1 CASE 2 | CASE 3 | CASE 4
T 8157 BT B056 2188
SW W1 1887 4576 774 T4
L1 Ju] o ] Q
INTACT 12 4T3 43918 38588 15806
COND V2 14386 23110 B350 &850
L2 o (4] o o
™ 4078 4208 3028 1094
=W W1 1289 loaz 535 535 |
L1 5508 6606 4090 imn7?
DE ONE SIDE T2 23357 21959 19294 Fa03
COND W2 9585 15448 4622 4672
L2 322 34459 25896 12405
WIND ON STRUCTURE W 10 o 5.6 ]
STRUCTURE WEIGHT VS T0 BE DETERMIMED BY T&B
LINEMAN & EQUIP, WEIGHT W4 500
JUMPER INSULATOR WEIGHT W3 215

« % T AMD L 1N POUNDS, W IN PSF (OLF INCLUDED)

W ATA:
SHIELDWIRE PHASE COMDUCTOR
(2} 24 FIBER OPGW (GA2400 - S4mmi / 578} 9540 KCMIL 45,7 STRAND ACSR “RAIL" (TRIPLE BUNOLED
BlAarl 528", WT=0.362 LHS/FT, RTS=18,4%2 LS Eﬂ_, Rt O T BefET, RTEu25, su:m{ )
F&Aﬂli# KE, 1% F ug;ﬂﬂlw ?!:I.!-EL:“S IHITIAL KE I5F MAX TENSION 13623 LBS INITIAL (SUB COMDUCT)
EVER'DIAY COMD, DT TENSION 2036 LES MITIA EVERYDAY CONDITION, SOF TENSION 4303 LES INITIAL {SUB CONOUCT)
SEAN DATA:
MECHANICAL LOADING CRITER]A: w0 soa = 70 €1 (NTACT) 375 10
WEIGHT SPAN = {INTACT) 1380 FT (BE)
CASE 1 — MESC MEDILIM: & PSF WD ON WIRES AND STRUCTURE, RULING TAN-'II:IEIFI’
1/4° RADIAL ICE, 15° F, TRAMSVERSE WIND OLF=2.50, .
LONGITUDMAL DLF=1.65 VERTICAL CLF=1.50. NOTES:
GASE 2 — HEAWY ICE- 17 RADIAL ICE, NO WIND,15° F, OLF=1.0 1. ;-'-'— LDNFE:“&WWEEL%N?ER%D#EE OWEALDAD
CASE 3 - HIGH WIND: 25.6 PSF WIND ON WIRES AND STRUCTURE. 5 rom STRUCTURAL DESIGH, THE LOMGITUDINAL {L).
NG JCE, 84 F, OLF=1.00. TRANSVERSE (T) AND VERTICAL [W) LOADS SHALL BE
CASE 4 — EVERYDAY: WD WIND, MO ICE, 60" F, OLF=1.0 ﬁﬁﬁm!%f;ﬂ“ﬂéﬂ-mfmé WITH WIND AR
3 Tl TRANSVERSE LOADS E‘r} INCLUDE WIND O THE
WIRES aMD TRANSWERST [TEMSION) LOADS FROM THE LINE ANGLE
P i~ P ~=T} AT THE STRUCTURE.
V144 ViVl 4 vl [NCLUDES 50 LBG FOR SHELDWRE ASSEMBLY(S)

W2 [NCLUDES 500 LBS FOR BISULATOR ASSEMBILIES. (INTAET)
w2 INCLUDES 300 LBS FOR INSULATOR ASSEMBLY. (DE)
5 v [LINEMAH+EDUIRWENT] = 500 LES AT ANY ONE LOCATION,

T -1z =T p T2 5. DESIN STRUCTURE FOR BOTH INTACT & DE ONE SIDE COWDITION.
|7 2 b S fvasw 3 fvaeve (S 7. STRUCTURES 10 GE DESIGNED 10 SUFRORT it COMBMATION
1 = - 2% NOTE 5)  OF TWO SHIRLD WIRES (FISER OR 747) — ONE PER QUTSIDE LEG.
[ T ABOVE TABLE REFLECTS THE LOADMNCE DUE T& THE OPGW
- 1 WHICH COMTROLLS THE DESIGH.
T i A DESIGM FOR HEIGHTS 1O COMDUCTOR FROM 55° TO 1157 W
H 10° MCREWENTS [OWERALL HT BO0° TO 1407,
= 9, PROVIDE SOCKET PILE DESIOM (DIAMETER. THICMHMESS, AND
| i BVERLAP) FOR EACH STRUCTURE.
v, ve| 10, SEE DRAWNG ST0—4 FOR STRUCTURE FRAUING,
1 BASE PLATED 5TR. LoAD TREE 500KV 3-POLE
) , FILLED PIER SLE3-DEPY-5 500 sK4 (65)
AH aH aM - FOUNDATION ENTERGY SERVICES, INC.
( i i Transmission Linelesign Stondard
g LOAD TREE. DEADEND, 5%, 55, 55°-115
STRUCTURE DRAWING & DETAL
STD N | scALE: MOME
— — . Mo, TFS246A0
=3 =07 TED TWE | S | WIS
NG| DATE: REVISTON e e Tarer| — DEETEY |pLoT 1= [SH1 OF 1

Thncan 27772007 GLES-DEFT-5 SO0, 5S4 [65)
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Attachment 1: Applicable Standard Framing and Assembly Drawings

LOADING TABLE «
ITEMS LOAD CASE 1 | CASE 2 | CASE 3 | CASE 4 |
Ti BE64 Base 5407 2336
W Vi 1887 4575 774 LEL
L1 0 o o o
INTACT T2 49656 4GRAZ 40815 16873
COND W2 14386 23110 6950 BO50
L2 ¥ [i] o 0
Ti 4332 a483 3204 1168
SW W1 1283 3082 335 535
DE ONE SIDF L1 5726 G416 3972 1EG6E
T2 FARZE 23441 F0408 Ba437
COND V2 9586 15448 4522 4522
L2 33229 13478 75152 12049
WIND ON STRUCTURE W 10 o 256 [¥]
| STRUCTURE WEIGHT s TD BE DETERMIMED BY T&S
LINEMAN & EQUIP. WEIGHT L] 500

SHIELDWIRE

WIEE DATA;

(2} 24 FIBER OPCW (GW24D0 — Gdmm? / 524)
DA=(.528", WT=D.357 LAS/FT, ATS=18,417
1* RADMAL IGE, 15" F MAX TENSION 7E33 LES INITIAL
EVERYDAY COMD, 60T TEWSKN 2006 LES MMITIAL

LES

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

EHASE COMNDULCTOR

{3} 9540 MCWL £5/7 STRAND ACSR "RAIL™ {TRIPLE BUMOLED)
DiA=1.165", WT=1.0750 LBS/FT, ATS=25900 LGS

1% ICE, 15F WAX TEWSION 13623 LBS IMITIAL (308 Comguct)
EVERYDAY CONDITION, 60T TEWSION 4803 LES INITIAL (SUB CONDUCT)

SPAN DATA:

MECHANICAL LOADING CRITERIA:

EAEI-NEWNINM4PEFWDDHMREAMSTRUCME,
/47 RADIAL ICE, 15 F. TRANSVERSL WIND OLF=Z2.50,
LOMGITUHMAL OLF=1.65; VERTICAL (WF=1.%3.

CASE 2 — HEAVY ICE: 1" RADIAL ICE, ND WIND,15' F, OLF=1.0

CASE 3 = HIGH WIND: 25.6 PSF WIND DN WIRES AND STRUCTURE.
WO ICE, B9° F, GLF=1.00

CAZE 4 — EVERYDAY. WD WIND, NO ICE, 80" F. OLF=1.0

=Ty =T
I “Tarsvs M+
T2 17 PonT2
Mzavs

(SEL HOTE &)
HT

4

AH Al FOUNDATION
;<

Nvzsva (seE
NOTE 5]

VEl R
rLiumsc PLATED STR.
I “pRiLED PER

WIND SPAM = 750 FT [INTACT) 375 FT (DE)

WEIGHT SPAN = 2000 FT (INTACT)

1340 FT (DE

FULING SPAN = 1000 FT

NOTES:

1. ALL LOADG ARE ULTMATE LOADS AND INCLUDE OVERLOAD

FACTORS PER WECHANICAL LOADIMG CRITERiA.

2. FOR STRUCTURAL DESIGN, THE LOMGITUDINAL (L),
TRANSVERSE (T) AMD VERTICAL (V) LOADS SHALL BE
COMSIDERED T ACT SIMULTAMECUSLY WITM WIND AKD

THE DEAD WEIGHT OF THE STRULCTURE

i THE TRAMSVERSE LOADS (T) MCLUDE WIND ON THE
WIRES AND TRANSVERSE
AT THE STRUCTURE.
4 W1 INCLUDES 50 LBS FOR SHIELDWIRE ASSEMBLY(S).
Y2 INCLUDES 500 LES FOR [NSULATOR ASSEMBLIES. (INTACT)
VE INCLUDES 300 L35 FOR INSULATOR ASSEMBLY, (DE)
5. W3 (LINEMAS+ECUIPMENT) = 500 LBS AT ANY OME LOCATION.
DESIGH STRUCTURE FOR BOTH INTACT & DE ONE SIDE CONDITION,

7. STRUCTURES TO BE DESIGNED TD SUPPORT ANY COWBIMATICH
OF TWO SHIRLD WIRES [FIBER OR T§7) - OME PER OUTSIDE LEG.
ABOVE TABLE REFLECTS THE LDADINGS DUE TD THE OPGW

TEWSION) LOADS FROM

WHICH CONTROLLS THE BESIGH.

a

DESION FOR HEIGHTS TO COMDUCTOR FROM 55 T0 15" M

10" INCREMENTS (OVERALL HT 807 TO 1407),

%. PROVIDE SOCKET PILE DESIGH {DAMETER, THICKNESS, AnD:

OVERLAF) FOR EACH STRUCTURE,
10, 5L DRAWIMG 5TD-5 FOR STRUCTURE FRAMING

LOAD TREE S00KV 3—POLE
SLE3-DEPY—5 500

1]

THE LINE ANGLE

SKE (70}

ENTERGT SERVICES, IMC.

Transmission LineDesign Standard
LOAD TREE, DEADEMD, 700 55, 55°-115'
STRUCTURE DRAWMG & DETAL

STh Mo

| scaLE:

HONE

11-21-07 CREATED

Ea

DATE REWIZION

!i'

élﬁ
H

Qﬁw

Mo, TFS

24740

PLOT  1=1

SH.1 OF 1

“Hincan 127772007
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5 500: SK3 {?D
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Attachment 1: Applicable Standard Framing and Assembly Drawings

LOADING TABLE =
[TEMS LOAD | CASE 1 | CASE 2 | CASE 3 | CASE 4
Ti 9632 10070 073 2817
W Vi 1B&T 4576 774 774
L1 4] o o] o
T
INTACT T2 53272 52540 45066 18910
COND W2 14386 2310 5950 B350
L2 0 a o a
T 4816 5035 3539 1505
SW Vi 1284 3082 535 535
L1 5357 6000 aNs 1560
DE ON
£ SIDE T2 27636 26270 22533 3455
COMD Wi B586 15448 4522 SE22
L2 31075 31307 23521 11286
WIND OM STRUCTURE W ] a 75.6 o
STRUCTURE WEIGHT WS TO BE DETERMIMED BY T&SE
LINEMAN & ECUIP. WEIGHT V3 a00
e W, T AND L IN POUNDS, W [N PSF {OLF [MCLUDED)
WIR ATA:
SHIELDWIRE PHASE CONDUCTOR
(2} 24 FIBER OPGW (GW2400 - Bimmi / 5ZB) .
e g ag asrr st 3o (56 R Ty piy i Rt
L &‘ﬂ;“ﬁmﬂ%’ﬁ 'fu-":l_l'*f““ 1% [E, 15% WAX TENSION 13623 LAS IHITIAL [SUB CONDUCT)
' EVERYDAY COMDITION, BOT TEWSION 4503 LES MNITIAL (SUB CONDUCT)
SPAN DATA:
W E QHANEC&L L,GﬁxDlNG EHITEEI.AZ WIHD SPAM = 750 FT (INTACT] 378 FT (DE)

WEIGHT SPAN = 2000 FT (INTACT) 1340 FT [BE)
CASE | - MESC WMEDILM: 4 PSF WIND OW WIRES AMD STRUCTURE RULING SPAM = 1000 FT

174" RADIAL ICE, 15 F. TRAMSWERSE WIND OLF =50, .
LOWCITUDINAL DLF=16%5 VEATICAL DLF=1.50 NOTES:
1. ALL LOWDS ARE ULTIMATE LOADS AWD MCLUDE OVERLOAD

CASE 2 — HEAWY ICE: 17 RADLAL ICE, NO WIS F. OLF=1.0 FACTORS PER WECHAMICAL LOADMNG CRITERIA.
CAEE 3 — HIGH WIND: 256 PSF WIND OM WIRES AND STRUCTURE. 7 FoR STRUCTURAL DESKGH, THE LOWGITUDINAL (L)
WO ICE, 80° F, OUF=1.00. TRAMSVERSE (T) AMD VERTICAL (V) LOADS SHALL BE
IDERED T LIL ¥ WITH
CASE 4 — EVERYDAY: MO WIND, WO ICE, 607 F. OLF=1.0 ﬁsnub ﬁTLgH¢cgr5'~ruHE I;‘T’.‘.E‘é”%g WG NG

3. THE TRANSYERSE LDADS {1‘] INGLUDE WD O THE
WIRES AMWD TRANSVERSE (TEMSION) LOADS FROM THE LINE ANGLE
—=T1 =T AT THE STRUCTURE.
b s R & V1 NCLUDES 50 LBS FOR SHIELDWRE ASSEMBLY(SL
* u [Hea v MCLUDES 500 LBS FOR INSULATOR ASSEMBLES. (MTALTH
W THCLUBES 300 LSS FOR INSULATOR ASSEMBLY. (DE)
5, V3 (LMEMANHECUPKENRT) = 300 LBS AT ANY OHE LOCATICN.
§, DESIGH STRUCTURE FOR BOTH INTACT & DE OME SIDE COMDITION.
7, STRUCTURES TQ BE DESIGMOD TO SUPFORT ANY COWBINATION
5 OF TWO SHIRLD WIRES (FIBER OR T@7) — ONE PER OUTSIDE LEG
ABOVE TABLE REFLECTS TWE LOADINGS DUE TD THE OPCW
WHICH COMTROLLS THE DESIGH.
B DESIGH FOR HEIGHTS TO CONDUCTOR FROM 557 TO 115 [N
10 INCREMENTS (OVERALL HT B0° T 1407
5. PEOVIDE SOCKET PILE DESICH {DIAMETER, THICKMESS, AND

| DVERLAP) FOR EACH STRUCTURE.
| 1 10, SEE DRAWING STD-5 FOR STRUCTURE FRAWING.

L Vshu L [ ——— LOAD TREE 500KV 3=POLE

N I L SLE3-DEPY—S 500 55 (80)

&H AH aH ¢ FOANDATION ENTERGY SERWICES, INC.

C< i c< Transmission LineDesign Standard

Bk B LOAD TREE, DEADEND, B0 55, 55'=115
STRUCTURE DRAWING & DETAL

ST WO [ SCALE: HONE

[ No. TFS248A0

,_
=

]

4

p—=T2 =T2 /'ii -T2
My l; VI#W3 Lz fva+vy (SEE
HOTE

B

(SEE NOTE &)

T
E_

o lit-21-07 CREATED e | b | '.
NO| DatE: REVISION w1 | CH [ APPR| Entergy |pLot  1=1 [SH.1 OF 1
Thincad 27772007 TEI-DEFT—5 SO0, Si5 (A0
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Attachment 1: Applicable Standard Framing and Assembly Drawings

SHIELDWIRE

(2) 24 FIBER OPGW (642400 - G4mmz / 321)
1A= 5287, WT=0,352 LIS /FT, RTS=18,432

1° RADIAL ICE, 15 F WA TENSION 7B33 LBS JMITIAL

EVERTOAT COMD, GOF TENSION 2036 LBS MITIAL

MECHAMICA| LOADING CRITERIA;

CASE 1 - HLSC MEDIUM: 4 FSF WIND ON WIRES AMD STRUCTURE,
1/4° RADIAL XCE, 15" F. TRAMSVERSE WIND OLF=2.50,
LOMGITUDINAL OLF=1,65 VERTICAL OLF=1,50.

CASE 2 = HEAVY ICE: 1" RADIAL ICE, MO WINDLIS F. DLF=i.0

CASEE 3 — MIGH WIND: 255 PSF WIND OM WIRES AND STRUCTURE,
MO ICE B0 F, DLF=1.00,

CASE 4 — EVERTDAT: MO WIND, NO ICE, S0 F. OLF=1.0

1% IDE

=T
V143

=T
VW3

T~}

L1

25'

P T2
V243

=12
VI

=TZ
,_{ ?mw!- (see

#
L2 T 5

{SEE MOTE 8)
Rx,

'——u‘r -

~BAZE PLATED

RILLED FIER
FOUKDATION

R

,?"’\ffm

LOADING TABLE =
ITEMS LOAD CASE 1 CASE 2 CASE 3 CASE 4
T 10532 1o7e 7702 2879
SW W1 1887 4576 774 774
INTACT  [— L 2 : 0 -
12 B0430 57797 49015 20807
COND w2 14386 23110 5950 8930
L3 a 0 o o
T S266 5539 851 1440
SW Il 1280 JnE2 535 535
DE OME SIDE L1 4945 5533 3429 1440
T2 50245 288949 24508 10401
COMD W2 586 15448 a4622 4627
) L2 28654 ZRESS 21N 10400 _
WIND OM STRUCTURE W 10 o 25.8 o
STRUCTURE WEIGHT VE TO BE DETERMINED BY Tads
LINEMAN & EQUIP, WEIGHT W3 500
¥, T AND L M POUNDS, W N PSF {OLF INCLUDED)
WIR ATA:

BHASE CONDUCTOR
ﬁi 954.0 KCMIL 457 STRAND ACSR "RAIL" (TRIPLE BUNDLED)
A=l

165", WT=1.0750 LBS/FT, ATS=25000 (85
o 15F max TEWSION 13523 LBS INITIAL [SUB CONMDUCT)

EVERTDAY COMDITION, 60T TENSION 4903 LBS WITIAL (SUB CONDUCT)

SPA ATA:

WIND SPAN = 780 FT (INTACT] 373 FT (DE)
WEIGHT SPAN = 2000 FT [INTACTY 1340 FT {DE)
EULING SPAN = 1000 FT

NOTES:

- ALL LOADS ARE ULTIMATE LOADS AND INCLUDE OVERLOAD
FACTORS PER WECHAMICAL LOADING CRITERZA

FOR STRUCTURAL DESIGH, THE LONGITUDINAL (L),

TRANSVERSE g.l AND VERTICAL (W} LOADS SHALL BE

CONSIDERED ACT SIHMULTANEOUSLY WITH WIKD AND

THE DEAD WEIGHT OF THE STRUCTURE.

THE TRAMSVEREE LOADS (T) IMCLUDE WIND OW THE

WIRES AND TRAMSVERSE SION] LOMDS FROM THE LIME AMGLE

AT THE STRUCTURE.

< ¥1 MCLUDES 50 LBS FOR SHELDWIRE ASSEMELWS).

V2 MCLUDES 500 LBS FOR INSULATOR ASSEMBLES. [(INTALCT)

W2 MCLUOES 300 LBS FOR INSULATOR ASSEMELY. (D)

W3 [UNEWAN+ECUIFMENT) = 500 LBS AT ANY ONE LOCATION.

- DESIGN STRUCTURE FOR BOTH MNTACT & DE OME SIDE CONDITION.

- STRUCTURES TO BE DESIGNED TO SUPPDAT ANY COMBINATION

OF TWD SHIRLD WiRES OR T§7) - OME PER DUTSIDE LEG

ABOVE TABLE REFLECTS THE LOADINGS DUE TO THE OPGW

WHICH COMTROLLS THE OESICM.

DESIGH FOR HEMHTS TO COMDUCTOR FROM 55° TO 115 N

107 MCREMEMTS [OVERALL HT B3 TO 1407,

% PROVIDE SOCKET PILE DESIGN (DIAMETER, THICKMESS, AND

OVERLAP) FOR EACH STRUCTURE.
0. SEL DRAWNG STD-5 FOR STRUCTURE FRAMING,

STR. LoAD TREE 500KV 3—POLE
SLEI-DEPY-5 500 SKE (90)

- @

_ ENTERGY SERVICES. INC.

Transmission LineDesign Stondard
LOAD TREE, DEADEMD, 90° 55 55'-115'
STRUCTURE DRAWING & DETAL

STD M. [ scaLe: MOME

11=31-07 CREATED

DaTE: REWTSION

Mo, TFS249A0

Qﬂw

PLOT  1=1 SH. 1 OF 1

i

1207 /2007

SLE3-DEPT—5 500 SRS [00)
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Attachment 1: Applicable Standard Framing and Assembly Drawings

LOADING TABLE =
[TEMS LOAD CASE 1 | CASE 2 | CASE & | CASE 4
™ 11356 12001 8274 319 |
SW i 1887 45TR 774 74
L1 4] o ] o
INTACT 12 65271 E2515 52635 27535
COND W2 14386 230 6550 BE50
L2 [ 0 ] a
T BETE &000 4137 1360
SW W1 1280 3082 535 535
L1 4495 5035 Nz 1308
DE ONE SIDE 7 32636 30T 2EHT 11268
COMD V2 ERLT 15445 4522 4627
Lz 26075 2270 19737 G455
WIND OM STRLUCTURE W 10 0 758 0
STRUCTURE WEIGHT =] T0 BE DETERMINED BY T&B
LINEMAN & EQUIP. WEIGHT V3 500

WIRE DATA:
SHIELDWIRE

() 24 FIBER OFGW (GWEA0D = Edmmi 5 S2E)
DlA=S.520", WT=0352 LBS/FT, RTS=18432 LB3
1" RADIAL ICE, 15° F MaAX TENSION T813 LBS IHITIAL
EVERYDAY COND, S0F TEWSION 2035 L85 IWITIAL

MECHANICAL LOADING CRITERIA:

CASE | — WESC MEDILUM: 4 PSF WIND DM WIRES AWD STRUCTURE,
1/4% RADIAL ICE. 157 F. TRANSVIRSE WIND CLF=2.50,
LOWGITUDIMAL OLF=1.6% VERTICAL OLF=150.

CASE T - HEAWY ICE: 17 RADIAL ICE, WD WINDIY F. OLF=1.0

CASE % — HIGH WiND: 2508 PSF WD OM WIRES AMD STRUCTURE.

M3 ICE, B0° F, OLF=1.000

CASE 4 — EVERYDAY: WO WIND, WO ICE, 607 F. OLF=1.00

— 1

’qu}

‘ =Tl
WVl T

T2
Mwzeva

weo=T2
byzevs (SEE
HOTE

T2
Tyzevd

TSEE NOTE B)

Vil R

1
ve
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. ALL LOADS ARE ULTIMATE LOADS AMD MCLUDE OWVERLOAD

. FOR STRUCTURAL DESICM, THE LOMGITUDIMAL {LL

. W1 INCLUDES 50 LB5 FOR SHIELDWIRE ASSEWBLY(SL

. V3 (LINEMAS+EQUIFMENT) = 500 LBS AT ANY OWE LOCATION.
. DESIGN STRUCTURE FOR BOTH INTACT & DE OWE SIE COMDITION
. STRUCTURES TO BE DESIGNED TO SUPPORT ANY COMBIMATION

25800 LES
INITIAL (SUB COWDUCT)

lSlEIDE':'II' (D)

NOTES:
FACTORS PER MECHANICAL LOADING CRITERIA

TRANSVERSE (T) AND WERTICAL (V) LOWDS 5HALL BE
COWSIDERED TO ACT SIMULTANECUSLY WITH WD AWD
THE DEAD WEIGHT OF THE STRUCTURE.

THE TRAMSVERSE LOADS (T) MCLUDE wiND OW THE
WIHES AND THANSVERSE SION) LOADS FROM THE LINE ANGLE
AT THE STRUCTURE.

¥2 MCLUDES S00 LBS FOR [NSULATOR ASSEMBLES. (INTACT}
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ABGVE TABLE REFLECTS THE LOWDIMGS DUE TO THE DPGW
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DESIGN FOR HEMGHTS TO CONDARCTOR FROM 55° D 113 W

107 THCREMENTS {(WERALL HT B TO 1407

PROVIDE SOCKET PILE DESIGH (DIAMETER, THICKNESS, AND

OVERLAP) FOR EACH STRUGTURE.
SEE DRAWME STD-5 FOR STRUCTURE FRAMING.

LoAD TREE S00KY 3—POLE
SLEI-DEPY=5 500 SKS (100)
ENTERGY SERVICES, INC.
Transmission LineDesign Standard

LOAD TREE, DEADEND, 10407, 53, 55°-11%
STRUCTURE DRAWING & DETAIL

[ scaLE: HOHE

Mo. TF525040

STD WO

11=31=07
DATE:

CREATED
REVISION

.ﬂw

PLOT 1

tFincan 12,07 ,£2007

=i |S‘H.1 OF 1
TLES-DEFY=5 S00; SxX5 (100

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

TEMP\AM-Worklewilli2\M-LITAPETSP047,D-TDocs,S-Template\ESI'\STANDARDS\Transmission\AMIS C\TMD207A1.DWG, 5/20/2010 5:26:50 PM, ewilli2

BILL OF MATERIALS

VARIABLE BOLT ASSY, DOUBLE POLY POST FOR COMCRETE WITH GROUNDING

[TEM | QTY. STOCK _NO. DESCRIPTION
1 1 ENOOD1T NUT, SQUARE, STL, GALV, ANSI-C135.1, 7/8" DIA, 9 THD
2 1 ENODO358 CLIP, BONDING, 7/3". STL, GALY, FOR GROUNDING TO 7/8" BOLT
3 1 ENODO362 WIRE, COPPERWELD, #4 (1158 lbs/ft)
4 8 ENODO426 NUT, LOCK, SQUARE, STL, GALYV. ANSI-C135.1, 7/8" DIA. 9 THD
5 1 ENCOO360 CONNECTOR, #4 COPPER CRIMPIT
6 2 LS909XX BOLT, DOUBLE ARMING, 7/8"xVARIABLE LENGTH, GALV, w/4 SQ NUTS
7 8 ENQOO5S685 WASHER, FLAT ROUND, 2" STEEL, GALV, FOR 7\8" BOLT
| 4 1/2"+
S
BLT-2P—C
ENTERGY STANDARD DWG.
DESIGN APPROVAL STANDARDS APPROVAL
1) Al Double Arming Bolts shall be trimmed to avoid f/ ;/
conflict with guys, grounding, conductors, etc. and SIGNED DATE [SIGNED DATE
painted with galvanized paint. BOLT ASSY (CONCRETE)
2) Grounding Lug location moy be above or below DOUBLE POLYMER POST INS.
assembly depending on pole tonk ground location.
APPROVED BY: EJG DATE: 01-27-97
CHECKED BY: JWS SCALE: NONE
DRAWN BY: ECSI ESI NO.  TMDZ07A1
1 | 5-28-03 |REV. DIM., CHANGE WASHER FROM SQ. TO FLAT ROUND [ ITRON Q NO' BLTQPC
NO.| DATE: REVISION BY: |APPR: Ehm PLOT 1=8 |SH. 1 OF 1

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

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

BILL OF MATERIALS
WVARIABLE BOLT ASSY, DOUBLE POLY POST FOR STEEL
ITEM | QTY. STOCK_NO. DESCRIPTION
1 8 EN00D426 NUT, LOCK, SQUARE, STL, GALV, ANSI-C135.1, 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, GALV, 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, conducters, etc. ond SIGNED 7 DATE SIGNED 7 DATE
painted with galvonized paint. BOLT ASSY (STEEL)

DOUBLE POLYMER POST INS.
APPROVED BY: DATE: 2—12—-96
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: M PLOT 1=8 |SH. 1 OF 1

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

TEMP\AM-Worklewilli2\M-LITAPETSP047,D-TDocs,S-Template\ESI'\STANDARDS\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

[TEM | QTY. STOCK NO. DESCRIPTION
1 1 ENOOO171 NUT, SQUARE, STL, GALV, ANSI-C135.1, 7/8" DIA, 9 THD
2 1 ENDOO0358 CLIP, BONDING, 7/8", STL, GALV, FOR GROUNDING TO 7/8" BOLT
3 1 ENDOO362 WIRE, COPPERWELD, #4 (.1158 Ibs/ft)
4 [ ENOOO426 NUT, LOCK, SQUARE, STL, GALV, ANSI-C135.1, 7/8" DIA, 9 THD
5 2 END12280 WASHER, SQUARE CURWED, STL, GALV, 7/8" BOLT, 3"x3"x1,/4"
& 1 ENOOO380 CONNECTOR, #4 COPPER CRIMPIT
7 2 LS909XX BOLT, DOUBLE ARMING, 7/8"xVARIABLE LENGTH, GALVY, w/4 SQ NUTS
8 4 ENO05685 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
assembly depending on pole tank ground location.

BLT-P-C

ENTERGY STANDARD DWG.

DESIGN APPROVAL

STANDARDS APPROVAL

/
SIGNED 7 DATE

/
SIGNED 7 DATE

BOLT ASSY

(CONCRETE)

SINGLE POLYMER POST INS.

APPROVED BY: EJG

DATE: 0-27-97

CHECKED BY: _ JWS SCALE:  NONE
DRAWN BY: £csl ESI NO.  TMD211A1
1 | 5=30-03 CHANGE WASHER, DIM. ITRON Q N 0. BLTPC
NO.| DATE: REVISION BY: |APPR: E‘W PLOT 1=8 |SH. 1 0F 1

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

TEMPAM-Work'\ewilli2M-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 EN000426 NUT, LOCK, SQUARE, STL, GALV, ANSI-C135.1, 7/8" DIA, 9 THD
2 6 EN005685 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

1) All Double Arming Bolts shall
conflict with guys, grounding,
painted with golvanized paint.

be trimmed to avoid
conductors, etc. and

BLT-P-S

ENTERGY SERVICES, INC.

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

3 lo7-21-10 ADDED_ASSEMBLY NAME cBM | ECW | ECW STRUCTURAL ASSEMBLY DETAIL

2 |01=13-10| INCREASED STOCK NO. ITEM ENOO5685 FROM 4 TO 6 | BAB STD NO. [ scaLe:

1 |05-30-03 CHANGE WASHER, DIM. ITRON N 0 TMDzw 2A3

0 |o2-12-06 ISSUED ecsl Q .

NO.| DATE: REVISION BY: | CHK: | APPRS M PLOT |SH‘ OF
cmegr9 8/11,/2010 BLT-P-S

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

TEMPAM-Work'ewilli2M-LITAPETSP047,D-TDocs, S-Template\ESI'STANDARDS \Transmission'\AMIS CITMD222A6. DWG, 12/3/2010 4:32:05 PM, ewilli2

BILL CF MATERIALS

OHGW DEADEND

ITEM | QTY. STOCK NO. DESCRIPTION
1 2 ENC004392 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 ENC00492 SHACKLE, ANCHOR, 40K ULT, 3/4" PIN DIA, 2-3/4" LONG
4 - LS5012XX CONNECTOR, AMPACT, SEE GND ASSEMBLY DRAWING FOR MATERIAL
5 1 LS813XX DEADEND BOLTED STRAIN ALUMWELD
3] 1 LS5012XX CONNECTOR, AMPACT, VARIABLE CONDUCTOR SIZE TO VARIABLE CONDUCTOR SIZE
7 1 ENOOD0380 LINK, CHAIN, XMSN: CONNECTING, CS, 1/2" PITCH; 2 1/4" LONG

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

<
~~"See note 2

ALTERNATE PARTS
No. (LS913XX) deadend clamp
Mo. (LS5012XX) ampact connector

w
bl
[l
=1
L=}
-~
@
N

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

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

OHG—DE—XX

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

ENTERGY SERVICES, INC.
6 |07-21-10 SHOW ITEM 4 ON_ASSEMBLY CBM | ECw | ECW L. K .
5 los-15-06 REVISED TTEM #4 R Transmission LineDesign Standard
4 |01-31-01 MODIFIED STOCK NUMBER LSS029XX Ls OVERHEAD GROUNDWIRE DEADEND ASSY
3 |o1-0é—01 MODIFIED CALLOUTS s STRUCTURAL ASSEMBLY DETAIL
2 |o6-07-00 MODIFIED STOCK NUMBER LSS5012XX RMB STD NO. | SCALE: NONE
1 [11-16-99 ADDED AMPACT & CARTRIDGE DESCRIPTION RMB Q No. TMD222A6
0 ISSUED ECs]
NO.| DATE REVISION BY: | CHKi[APPR Entergy pior 1-s ISH.1 OF 1

rlafon 8,/15,2006 OHG—DE—XX

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

© TEMPVAM-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 EN004375 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
r-————~>""7>"7""7>™"™"7™7™"7 1
L rm—————————— Y J

| |

| |

| |

| |

I |

| R

| I

I I _
| I

| [

| ===
| [

| L

| [

| |

| |

| |

| |

| |

| |

| ' A

| I Y

| | - A

| A~

| |

: : (SEE NOTE 2)
L —

1) ltem #2 and #3 are conductor dependent. These OHG—SUS—XX
items are selected for eoch project and may be ENTERGY STANDARD DWG.
with or without Armor Rod. DESIGN APPROVAL STANDARDS APPROVAL
2) For grounding detail and materials see applicable / /
GND—=XX drawing. SIGNED / DATE | SIGNED / DATE
9 |8-15-06 REMOVED OPTGW OPTION, DELETED ITEM #4 RIL OVERHEAD GROUNDWIRE
8 |12-9-03 ADDED BACK GROUNDING DETAILS ITRON
7 |5-30-03 ADDED OPTGW OPTION ITRON SUSPENSION ASSY
6 | 2-17-03 ADDED POLE CAP AND GROUNDING NOTE 2 ITRON APPROVED BY: DATE: 2-15-03
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: ITRON ESI NO.  TMD223A9
3 [1-29-01 MODIFIED STOCK NUMBER LS3007XX LSFT
2 | 1-29-01 MODIFIED STOCK NUMBER LS5012XX RMB Q No. OHGSUS
NO.| DATE: REVISION BY: Entergy |pLot 1=8 |SH. 1 OF 1

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

© TEMPVAM-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 | QTY. STOCK NO. DESCRIPTION
1 2 ENDDO432 SHACKLE, ANCHOR, 40K ULT, 3/4" PIN DIA, 2-3/4" LONG
2 2 EN0O4375 BALL CLEVIS, 45 DEG ¥, 30K ULT, 3/4 PIN DIA
3 1 ENO15676 PLATE, YOKE, DUCTILE IRON, 18" WIDTH, 30K ULT, 3/4" GALV
4 1 LS8003XX ROD, ARMOR, PREFORMED, ALUMINUM, VARIABLE CONDUCTOR SIZE
5 2 LS8007XX CLAMP, SUSPENSION, ALUMINUM, VARIABLE SIZE WIRE, W/SOCKET EYE
6 - LS5012XX CONNECTOR, AMPACT, SEE GROUND ASSEMBLY DRAWING FOR MATERIAL

1) ITEM #4 AND #5 ARE CONDUCTOR DEPENDENT. THESE
ITEMS ARE SELECTED FOR EACH PROJECT AND MAY BE

WITH OR WITHOUT ARMOR ROD.

2) FOR GROUNDING DETAIL AND MATERIALS SEE APPLICABLE
GND—XX DRAWING.

DETAIL A

YOKE ASSEMBLY

OHG—SUY—XX

ENTERGY STANDARD DWG.

DESIGN AFPPROVAL

STANDARDS APPROVAL

/
SIGNED / DATE

L
SIGNED / DATE

OVERHEAD GROUNDWIRE
HEAVY ANGLE ASSY

6 | 8-15-06 REVISED ITEM #6 RIL
5 |12-8-03 ADDED BACK GROUNDING DETAILS ITRON APPROVED Bv: oATE 1o29-01

4 |2-18-03 ADDED POLE GAP AND GROUNDING NOTE [TRON CHECKED BY: SCALE,  NONE

3 | 1-20-01 MODIFIED STOCK NUMBER LS9007XX Ls ORAWN BY:  Ecsl  |esi NO. TMD224A8
2 | 6-7-00 MODIFIED STOCK NUMBER LS5012XX RMB

1 [11-16-99 ADDED AMPACT & CARTRIDGE DESCRIPION RMB Q No. OHGSUY

NO.| DATE: REVISION BY: |APPR: Entergy plor  1-16 |SH. 1 0F 1

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

© TEMPAM-Work\ewilli2iM-LITAPETSP047, D-TDocs, S-Template\ESI'STANDARDS\Transmissiom\AMIS CITMD279A0.DWG, 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 ENODO1T1 NUT, SQUARE, STL, GALV, ANSI-C135.1, 7/8" DIA, 9 THD
2 4 ENOOO426 NUT, LOCK, SQUARE, STL, GALV, ANSI-C135.1, 7/8" DIA, 9 THD
3 2 ENO03796 WASHER, SQUARE CURVED, STL, GALY, ANSI-C135.1, 7/8" BOLT, 1/4" THK, 4"x4"
4 1 ENO11909 PLATE, POLE EYE, GALV STL, DBL EYE, 70K ULT, 8" BOLT SPACING
5 2 LS909XX BOLT, DOUBLE ARMING, 7/8"xVARIABLE LENGTH, GALV, w/4 SQ NUTS

1} Al Double Arming Bolts shall be trimmed to avoid

conflict with gquys, grounding,
painted with galvanized paint.

TEE-B-S

ENTERGY STANDARD DWG.

DESIGN APPROVAL STANDARDS APPROVAL

/ /
conductors, etc. ond SIGNED 7 DATE__| SIGNED 7 DATE

TEE ASSY (STEEL)

2) Grounding Lug location may be above or below BRACE
assembly depending on pole tank ground location.
APPROVED BY: EJG DATE: 12-19-00
CHECKED BY: JWS SCALE: NONE
DRAWN BY: ECSI ESI NO.  TMD279A0
Q No. TBS
NO.| DATE: REVISION [ Bv: [appr: Entergy pLor  1-8 |SH. 1 OF 1

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

" TEMPAM-Worklewilli2iM-LITAPETSP047, D-TDocs, S-Template\ESI'STANDARDS\Transmissiom\AMIS 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 ENOOODTI 1 NUT, SQUARE, STL, GALY, ANSI-C135.1, 7/8" DIA, 9 THD
2 4 ENOO0426 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, GALV, w/4 SQ NUTS
O \
S %
v/ T
3 b
"J/ 5
5 %
&/ &
X A
§/ g
TEE-B-B-S
ENTERGY STANDARD DWG.
DESIGN APPROVAL STANDARDS APPROVAL
1} Al Double Arming Bolts shall be trimmed to avoid /’ //
conflict with guys, grounding, conductors, etc. and SIGNED DATE _[SIGNED DATE
painted with galvanized paint. TEE ASSY (STEEL)
2) Grounding Lug location may be aobove or below BRACE — BR’ACE
assembly depending on pole tank ground location.
APPROVED BY: EJG DATE: 12—-18-00
CHECKED BY: JWS SCALE:  NONE
DRAWN BY: ECSI ESI NO. TMD2BOAQ
Q No. TBBS
NO.| DATE: REVISION [ Bv: [appr: Entergy pLor  1-8 |SH. 1 OF 1

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

v, auaNTITY For R wy | BILL OF MATERIALS — GROUNDING
ITEM | 1 POLE 2POLE 3 POLE | STOCK NO. DESCRIPTION
1 1 wxx 2 sw+ 3 #xx ENO13434 | ROD, GROUND, 5/8"x8’, COPPER CLAD
2 15 Ib.#+ | 30 lb.#+ | 44 |b.++ | EN0O0O0O362 | WIRE, COPPERWELD, #4 (.1158lbs/ft)
3 1 s 2 wak 3 kak ENOOB745 CONNECTOR, CADWELD, #4 TO TOP OF 5/8" GROUND ROD ("L")
1 1+ 2 2 LS5012XX_| CONNECTOR, AMPACT, VARIABLE CONDUCTOR SIZE TO #4 COPPERWELD.
5 2 4 6 ENO14861 | TERMINAL, ELEC:, GROUNDING LUG, 1/2" DIA., 13THD, BRONZE
6 - - - ENO12112 | GROUNDING CLIP SUPPLIED BY POLE MFG.

*x
Wk

= FOR DOUBLE SHIELD WIRE, DOUBLE QTY, OF ITEM 4.
FOR OPGW SEE DRAWING TMD396.

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)
CAN BE USED TO FACILITATE ADDITIONAL RODS.

ITEM 4 IS NOT USED FOR GROUNDING OPGW TO POLE.

EXTERIOR

GROUND WHE\‘:\\
CONC: {
POLE \

I

GENERAL

1. REFERENCE "GROUNDING AND CATHODIC PROTECTION
CONSTRUCTION SPECIFICATION”. TRANSMISSION LINE
STANDARD TOO0108 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
(2 ea. W/GREEN BOLTS) AND REPLACE WITH TERMIMAL
(GROUNDING) LUGS (ITEM 5) AS SHOWN.

5. ATTACH POLE GROUND TO POLE BY THREADING THRU

|
|
L.acﬂ TERMINAL LUGS (ITEM 5). EXTEND GROUND WIRE THRU
> BLOCKOUT GROUNDING CLIP (ITEM 6) AND EXTEND 5 COILED.
| | 6. FOR SUSPENSION TYPE CONNECTION, CONNECT TO S.W.
I WITH AMPACT CONMNECTOR (ITEM 4). APPROX. 5 BEYOND
—L ARMOR ROD.
| ( ll EXTERIOR GROUND WIRE 7. FOR DEAD END CONNECTION, CONNECT TO JUMPER
I 11 WITH AMPACT CONN. (ITEM 4). PROVIDE ENOUGH WIRE TO
0 | I ALLOW FREE MOVEMENT OF S.W. OR JUMPER. REMOVE
- : 11~ INTERIOR GROUND WIRE EXCESS.
I
I / )
} ]| S - GROUNDING FOR ALL POLES:
=EETEm A TIE=T= 8. PROVIDE GROUND WIRE BETWEEN THE TERMINALS (ITEM 5)
I R —— AT TOP AND BELOW GROUND. BETWEEN THE BLOCKOUTS,
o ] | [ THE WIRE MAY BE EXTERNAL OR INTERNAL. INTERMNAL
™) __|_j [ PROVIDES PROTECTION FROM THEFT AND SNAGGING
| BLOCKOQUT BY EQUIPMENT.
——{— OPTIONS FOR GROUNDING BELOW GROUNDLINE
| (WIRES BELOW GROUNDLINE MUST CONNECT TO
I BOTTOM TERMINAL):
_ I GPTION 1 9. OPTION 1 — PROVIDE GROUND WIRE TO BUTT OF POLE
""“--,‘_,r AND FORM COIL OF WIRE (PANCAKE) ON CLIPS
S— A PROVIDED (GROUND RODS NOT USED).
S~ ~—0PTION 1
I <~ WITH OPTION 2 10. OPTION 2 — PROVIDE CONTINUQUS GROUND WIRE (NO
| ~— SPLICE) FROM PANCAKE TO GROUND ROD AND OR
| i COUNTER POISE.
T ——"PANCAKE” WRAP GND—C—EMBED
ENTERGY SERVICES, INC.
5 | 9-5-17 REV. NOTES 2 & 3, CLARIFY MULTI-POLE BOM £ow [conn] wra | 1ransmission LineDesign Standard
4 |g-30-18 UPDATED AND REFORMATED BOM'S AND NOTES Ecw | PL | JRA GROUNDING, CONCRETE POLE, DIRECT EMBED
3 |os-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
; ,;;_T:.:: Revzslsszl::su # ;::" Q No. TMD293A5
INO.|  DATE: REVISION BY: | CHK:| APPR -Ehw PLOT 1=32 |SH.1 OF 1
ewilliz 9/6/2017 GNDCEMB

PROPRIETARY AND CONFINDENTIAL INFORMATION



Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIALS — GROUNDING

TYP. QUANTITY FOR STR. w/
ITEM | 1 POLE |2 POLES |3 POLES |STOCK NO. DESCRIPTION
1 1= 2 2 LS5012%X CONNECTOR, AMPACT, VARIABLE CONDUCTOR SIZE TO #4 COPPERWELD.
2 12 lb.#+ 24 lb.#+ | 35 lb.»+ | ENOQO362 WIRE, COPPERWELD, #4 (.1158lbs/ft)
3 3 6 9 ENO14861 TERMINAL, ELEC:, GROUNDING LUG, 1/2" DIA., 13THD, BRONZE
4 - - - ENO12112 GROUNDING CLIP SUPPLIED BY POLE MFG.

+ FOR DOUBLE SHIELD WIRE, DOUBLE QTY, OF ITEM 1.
FOR OPGW SEE DRAWING TMD396.
#x  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

#6 AWG

15

8"

=llzd

|
|
I
1
I
|
|
|
—

ANODES LEADS -~

(SEE NOTE)

f\
=
831
I

!
\

BLOCKOUT

SEE DWG.
TMD301

4-0"

)‘\_ /J\_
STEEL PILE

GENERAL

1. REFERENCE "GROUNDING APPLICATION GUIDELINE",
TRANSMISSION LINE STANDARD TO0109 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 (Z2ea.
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 3:2 XTEND GROUND WIRE THRU
GROUNDING CLIP (ITEM 4) AND EXTEND 5 COILED.

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

7. FOR DEAD END CONNECTION, CONNECT TO JUMPER WITH
AMPACT CONNECTOR (ITEM 1). PROVIDE ENOUGH WIRE TO
ALLOW FREE MOVEMENT OF SW. OR JUMPER.

REMOVE EXCESS.

GROUNDING FOR ALL POLES

8. PROVIDE GROUND WIRE BETWEEN THE TERMINALS (ITEM 3)
AT TOP OF POLE AND BELOW TOP OF PILE BETWEEN THE
BLOCKQOUTS, 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. TMD299 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

9=6=17

REV. NOTES 2 & 3, CLARIFY MULTI-POLE BOM

UPDATED AND REFORMATED BOM'S AND NOTES

ECW | COHH | JRA STRUCTURAL ASSEMBLY DETAIL

ecw | pL | Jra | STD NO. [ SCALE:

08—15—-06 REPLACE ANGLE BRACKET WITH NEMA PAD, ITEM #

Rl

No. TMD294A3

3
2 | 9-30-16
1
4]

ISSUED

ITRON

02-15-03
N0-| DATE:

REVISION

CHK:

APPR

Qﬂltergy

PLOT lsH. oF

ewilliz

9/6/2017

GND—C-PILE

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

TYP. QUANTITY FOR STR. w/ BILL OF MATERIALS — GROUNDING
ITEM [ 1 POLE | 2 POLES | 3 POLES | STOCK NO. DESCRIPTION
1 e 2+ 3ex END13434 ROD, GROUND, 5/8"x8', COPPER CLAD
2 | 2 Ib, sex | 4 Ib, ++x | 4 b, #++ | ENODO362 WIRE, COPPERWELD, #4 (.1158lbs/ft)
3 e Dus s ENODB745 CONNECTOR, CADWELD, g4 TO TOP OF 5/8" GROUND ROD ("L™)
4 2 4 5 ENO14861 TERMINAL, GROUMDING 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.
FOR OPGW SEE DRAWING TMD343.

FOR HIGH—RESISTANCE SOILS, ADDITIONAL GROUND RODS WILL BE REQUIRED AND "T" CONNECTORS (EN009796)
CAN BE USED TO FACILITATE ADDITIONAL RODS.
SOFT DRAWN COPPER (32159134) MAY BE SUBSTITUTED FOR COMNECTIONS AT TOP OF POLE OMLY.

ITEM 5 IS NOT USED FOR GROUNDING OPGW TO POLE.

2—HOLE
NEMA PAD

STEEL POLE

2—-HOLE
NEMA PAD

6 AWG

# == |
ANODES LEADS [~ "™ I 1
_ L'L/\/k| —_ /@

SHIELD WIRE OR JUMPER \ -7

\n

1

GROUNDING —

GENERAL

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

. REFERENCE DWGS. TMD222, TMD223 TMD224, AND TMD225
FOR OVERHEAD GROUND WIRE ASSEMBLIES; AND DWG.

TMD389 FOR GUY TO POLE BONDING.

. REFERENCE DWGS. TMD3B9, TMD399, AND TMD402
FOR OPGW GROUNDING ASSEMBLIES.

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 GROUND ROD

5. ATTACH CONNECTING GROUND WIRE TO TERMINAL LUG
ON POLE AS DETAILED ON DET. A" DWG. TMD300
AND TO GROUND ROD AS SHOWN ON THIS DWG.

ANCDES

6. ANODES SHALL BE CONNECTED TO THE POLE AS
DETAILED ON DET. "A" DWG. TMD30O AND INSTALLED
ON DWG. TMD302. ALL MATERIAL FOR ANODE
INSTALLATION IS SHOWN ON DWG. TMD300.

GND—-S—EMBED

ENTERGY SERVICES, INC.

Transmission LineDesign Standard
GROUNDING, STEEL POLE, DIRECT EMBED

4 | 9-6-17 |REV. NOTES 2/3, CLARIFY MULTI-POLE BOM, ALT. ITEM 1 ECW | coHH | JRA
3 | 9-30-16 UPDATED AND REFORMATED BOM'S AND NOTES gcw | PL | JRA STRUCTURAL ASSEMBLY DETAIL
2 l12-21-08 ADDED GROUND ROD DIMENSION HOR | RIR | Ecw | STD NO. [ scALE: NONE
1 lo7-24-08 REVISED ITEM £5 RMB Q No. TMD295A4
0 |oz-11-03 1SSUED ITRON
INO.|  DATE: REVISION BY: | CHK:| APPR Ehw PLOT 1=32 |SH.1 OF 1
ewilliz 9/6/2017 GNDSEMB

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

TYP. QUANTITY FOR STR. w/ BILL OF MATERIALS — GROUNDING
ITEM 1 POLE 2 POLES | 3 POLES |STOCK NO. DESCRIPTION
i 1. 2 2 LS5012XX | CONNECTOR, AMPACT, VARIABLE CONDUCTOR SIZE TO #4 COPPERWELD.
2 | 21b ++ | 41b. ++ | 6 Ib. =+ | ENOOO362 | WIRE, COPPERWELD, #4 (.1158Ibs/ft)
3 0 0 0 - =
4 3 B 8 ENO14861 | TERMINAL, GROUNDING LUG, #8-2/0 TO 1/2-13, BRONZE ALLOY
+ FOR DOUBLE SHIELD WIRE, DOUBLE QTY, OF ITEM 1. ITEM 1 IS NOT USED FOR GROUNDING OPGW TO POLE.

FOR OPGW SEE DRAWING TMD343.
#+ SOFT DRAWN COPPER (32159134) MAY BE SUBSTITUTED FOR CONMNECTIONS AT TOP OF POLE ONLY.

SHIELD WIRE OR JUMPER:
\

2—HOLE
NEMA PAD )

N EX. ENO10109 USED FOR #4 TO 7#7 CONNECTION
vc GENERAL

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

SPTOELE&- 2. REFERENCE DWGS. TMD222, TMD223 TMD224, AND TMD225

FOR OVERHEAD GROUND WIRE ASSEMBLIES; AND DWG.

TMD3B9 FOR GUY TO POLE BONDING.

= 3. REFERENCE DWGS. TMD389, TMD399, AND TMD402
’c;,«“ FOR OPGW GROUNDING ASSEMBLIES.
2—HOLE —,
NEMA PAD
™ GROUNDING — NON—OPGW SHIELD WIRE TO POLE

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

\® jr-6" (ITEM 5).

\ £ owe GROUNDING — POLE TO PILE

o TMD301 5. ATTACH GROUND WIRE TO POLE BY THREADING THROUGH

P 41-0° TERMINAL LUG AS SHOWN ON DET. "A", DWG. TMD301.
ATTACH GROUND WIRE TO PILE WITH GROUNDING

CONNECTOR AS SHOWN ON DETAIL "B", DWG. TMD301.

M=II=ll="" anODES
6. ANODES SHALL BE CONNECTED TO THE PILE AS DETAILED
ON DET. "A", DWG. TMD299 AND INSTALLED ON DWG.
TMD302 AND TMD299. ALL MATERIAL FOR ANODE

#6 AWG 4 INSTALLATION 1S SHOWN ON DWG. TMD299.
ANODES LEADS —~
—

[
XSTEEL PILE
GND—-S—PILE
ENTERGY SERVICES, INC.
Transmission LineDesign Standard
4 | 9-6-17 |REV. NOTES 2/3, CLARIFY MULTI-POLE BOM, ALT. ITEM 4 Ecw [cOHH| JrRA Grounding, Steel Fole, Steel Pile
3 |9-30-16 UPDATED AND REFORMATED BOM'S AND NOTES ecw | PL | JRA STRUCTURAL ASSEMBLY DETAILL
2 | 1-5-15 DELETE ITEM 3, REV. QUAN. I[TEM 4 ECW | FwM | ws | STD NO. ] SCALE:
1 |7-24-08 REVISED ITEM_#1 RME Q No. TMD?296A4
0 |o2-12-03 ISSUED ITRON
ND.| DATE: REVISION BY: | CHK: [APPR Entergy |pLot [SH. OF
ewilli2 9/6/2017 GND—S—PILE
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Attachment 1: Applicable Standard Framing and Assembly Drawings

TP, QUANTITY FOR STR. w/ BILL OF MATERIALS — GROUNDING
ITEM | 1 POLE | 2 POLES| 3 POLES |STOCK NO. DESCRIPTION
1 1% 252 h ENO13434 ROD, GROUND, 5/8"x8'. COPPER CLAD
2 | 2 b, #s+ | 4 Ib. #++ | 6 |b. *+++ | ENODD362 WIRE, COPPERWELD, #4 (.1158Ibs/ft)
3 1k Q%% Jus ENODB745 CONNECTOR, CADWELD, #4 TO TOP OF 5/8" GROUND ROD ("L™)
1 2 4 5 ENO14861 TERMINAL, GROUNDING LUG, #8-2/0 TO 1/2-13, BRONZE ALLOY
5 1% 2 * 2 * LS5012%% CONNECTOR, AMPACT, VARIABLE COMDUCTOR SIZE TO #4 COPPERWELD.

FOR DOUBLE SHIELD WIRE, DOUBLE QTY, OF ITEM 5.
FOR OPGW SEE DRAWING TMD343.

FOR HIGH—RESISTANCE SOILS, ADDITIONAL GROUND
CAN BE USED TO FACILITATE ADDITIONAL RODS.

ITEM 5 IS NOT USED FOR GROUNDING OPGW TO POLE.
RODS WILL BE REQUIRED AND "T” CONNECTCRS (ENO09796)

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

SHIELD WIRE OR JUMPER\
L

NEMA PAD

L _

1
%

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.
TMD389 FOR GUY TO POLE BONDING.

3. REFERENCE DWGS. TMD389, TMD399, AND TMD402
FOR OPGW GROUNDING ASSEMBLIES.

GROUNDING — NON—OPGW SHIELD WIRE TO POLE

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

(ITEM 5).

GROUNDING — POLE TO GROUND ROD

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

_\— CONCRETE DRILLED PIER

GND-S-PIER
ENTERGY SERVICES, INC.

Transmission LineDesign Standard

5 | 9-6-17 |REV. NOTES 2/3, CLARIFY MULTI-POLE BOM, ALT. ITEM 1 ECW |cOHH | Jra | GROUNDING, STEEL POLE, CONCRETE DRILLED PIER
4 | 9-30-16 UPDATED AND REFORMATED BOM'S AND NOTES gcw | PL | JRA STRUCTURAL ASSEMBLY DETAIL

3 |12-21-08 ADDED GROUND ROD DIMENSION HoR | RIR | Ecw | STD NO. [ SCALE: NONE

2 |o7-24-08 REVISED ITEM 5 RMB No. TMD297A5

1 |01-25-05 REMOVED ANCDES
N0-| DATE: REVISION

BY: | CHK:| APPR !M PLOT 1=32 |SH.1 OF 1

ewilliz 9,/6,/2017

GND-S-PIER

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

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 CONMN.)
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 MEMA 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 ANCDE
LEAD TRENCHED IN 18" DEEP 11/2"X3 1/2" 2—HOLE NEMA
GROUND PAD EXIST ON PILE.

SEE DETAIL "A" FOR

ANODE TERMINATION W

CONC. OR STEEL POLE\\J .

SEE DETAIL "A”
(DWG. TMD302) | | |

[ l
\‘ I 1 2
ng \/\/\I F\ STEEL PILE

ELEVATION V\E\f

i
TO ANODES

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. INC.
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 |8-21-14 REV. STK NO. ITEM 6. CHANGE MOLD ITEM 3 ECW ws STRUCTURAL ASSEMBLY DETAIL
2 [03-17-14 REVISED ITEMS 2 & 6, NOTES 1 & 3 ECW | JRA | WS | STD NO. TO0109 | SCALE: NONE
|1 |08—10—-08 GENERAL DRAWING REMISION RdL Q N o) TMDQQ QAS
0 [2-11-03 CREATED ITRON
NO| DATE: REVISION BY: | CHK: | APPRY Entergy ploT 1-32 ISH,1 OF 1
EWILLIZ B-21-14 ANODE—S—PILE

PROPRIETARY AND CONFINDENTIAL INFORMATION



Attachment 1: Applicable Standard Framing and Assembly Drawings

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" (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 COMPQUND: ELECTRICAL JOINT, INHIBITOR, GREASE LIKE, 8 OZ TUBE
8 1 0000018450 ASSEMBLY, 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
SEE DETAIL "A" FOR GROUND PAD EXIST ON POLE.
ANODE AND GROUNDING ENO14861 (TERMINAL,

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

TERMINATION GROUNDING LUG)

3'—4' SLACK LOOP <

IN EACH ANODE LEAD " -+ h
CABLE A 22
PLAN VIEW -T2
STEEL POLE
/—SEE DETAIL "A”
NOT INSTALLED (1)

ELEVATION "VIEW™ —

\& 2) (3 TYP.)

DETAIL "A”
1) FOR INSTALLATION OF ANODES REFER TO STANDARD TOO109
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
4 [8-21-1a REV, STK. NO. ITEM 6, CHANGE MOLD ITEM 3 oW wis | ANODE INSTALLATION DETAILS FOR STEEL POLES
3 |o3-17-14 REVISED ITEMS 2 & 6, NOTES 1 & 3 gcw | oRa | WS STRUCTURAL ASSEMBLY DETAIL
2 |8-10-06 | REVISED ITEM 8, DEL ITEM 9, ADDED NOTE 4 & 5 | DB STD NO.  T00109 | scaLe: NONE
o Tonos e mon ® No. TMD300A4
NO.| DATE: REVISION BY: | CHKi | APPR} E‘w PLOT 1=32 |SH,1 OF 1
EWILLIZ 82114 ~ ANODE—S—EMBED,/PIER

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

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

END15968 * | ANODE ZINC, 30 LBS, W /BACKFILL

RESISTIVITY < 1000 OHM—-CM

ENO15970 ANODE ZINC, 60 LBS, W /BACKFILL

RESISTIVITY < 1000 OHM-CM

END15972 ANODE ZINC, 120 LBS, W /BACKFILL

RESISTIVITY < 1000 OHM—-CM

END15967 * | ANODE ZINC, 30 LBS, W/0 BACKFILL

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 SOIL
<
<

RESISTIVITY < 1000 OHM-CM, VERY SOFT SOI

*SEE NOTE 2.

AN
NI
N ENGALA
NS
& .g&
——L,
R 12
1o 1
[ S R =R
TRl et [T 1T
(e e
o] — | |
@ ol [
o] %3
%
= L

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 7S, 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 304 32# AND
50# ANODES.
3) LEAD CONNECTION AS SHOWNM IN DRAWING DETAILS.

EXISTING ANODE TERMINATION POINT
(SEE DETAILS SHTS TMD299A0 AND TMD300AO)

\ TOP 8 SECTION OF PILE, FACTORY COATED

\m' GALVANIZED STEEL 12 SIDED POLE TYPICAL

ANODE INSTALLED 10" DIA. HOLE 10" DEEP
120°

#6 AWG. 7 STRAND COPPER ANODE LEAD
TRENCHED IN 18" DEEP.

3'—4' SLACK IN EACH ANCDE LEAD CABLE.

APART (3 TYP.)

ANODE—INSTALLATION

ENTERGY SERVICES, INC.

Transmission LineDesign Standard
CATHODIC PROTECTION FOR STEEL STRUCTURES
TYP. ANODE INSTALLATION

STD NO. T00109 | SCALE: NONE

1 |05—17—14| ADD ALT. MATLS; COATING DIM., REV. NOTES 1 2, & 4 | ECW | JRA | WLS
0 |02-15-03 DRAWING ISSUED ITROM
NO.| DATE: REVISION BY: | CHK: | APPR

’ No. TMD30ZA1
Entergy |pot 1-32 |sH.1 OF 1

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIALS

ITEM [QTY. |[STOCK NO. DESCRIPTION
1* | EN0O13170 | HANDLE; CLAMP, METAL; CADWELD, FITS C/E/R 3" MOLDS (1 PER 50 CONNECTIONS)
32046156 | MOLD, 19 # 9 COPPERWELD STRANDED CABLE TO VERTICAL STEEL (1 PER 10 CONN.)
EN013619 | CARTRIDGE, EXOTHERMIC, #150 CHARGE, F20 ALLOY FOR Cu—TO—Cu AND Cu—TO-STEEL
ENO13173 | CARTRIDGE, EXOTHERMIC, #200 CHARGE, WELD METAL
EN019252 | COMPOUND: ELECTRICAL JOINT, INHIBITOR, GREASE LIKE, 8 0Z TUBE
ENO19331 | COATING; PROTECTIVE, 1/2 PINT, TOUCHUP FOR ALL TAR EXTENDED
50 ft.| 32127987 | WMIRE, CAMO COPPERWELD, ANTI-THEFT, 19 #9 AWG, 40% CONDUCTIVITY

1 32046150 | MOLD, 19 # 9 COPPERWELD STRANDED CABLE TO 4/0 (1 PER 10 CONNECTIONS)

ORDER ONE EACH PER 50 CONNECTIONS.

alal=a|ala

¥ ||| | e M=

/—STEEL POLE

CADWELD DIRECTLY TO
POLE (ABOVE GROUND)

#4 WIRE
\ SUBSTATION FENCE\

(8)(3) CADWELD

/\/ EXISTING SUBSTATION
GROUNDING GRID

TO ANODES

NOTES:

1. 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—-5—-POLE—-SUBSTA

ENTERGY SERWVICES, INC.

5| 1-5-15 | pow. MEMS 2.3.47.6 8, ADD 1TEM NuMBERS To ore | cow | e | ws | 17@NSMission LineDesign Standard
4 |07-22-10|NOTE 4, DEL. ENO19108/RENUM IT. #S, REV. IT. 3 QuaN. cam | JRA [Ecw | GROUNDING, STEEL POLE TO SUBSTATION GRID

3 lo7-22-10 GROUND ROD DIM cam | Ecw | Eow STRUCTURAL ASSEMBLY DETAIL

2 |12-17-09 REV STK CODE FOR ITEM 8 HOR | Ecw | Ecw | STD NO. | SCALE: NONE

; ii'f‘f';’: GE"ERI;;E“S'O" :R[:: Q No. TMD303A5
|~ | == I

NO| DATE: REVISION BY: | CHK:| APPR Entergy |pLot  1-1 [SH.1 OF 1

EWILLIZ 12-15-2014 GNDSPSUB
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Attachment 1: Applicable Standard Framing and Assembly Drawings

ATemp\VAM-Worklewilli2\M-JDCAPETSP047,0-TDacs, 3-Template\ESNSTANDARDS\ TransmissioMAMISCA\TMD307TAZ . dwg, 1T/SF2016 12:59:33 PM, ewilli2

o

DRIVING EAR (2 EA)
ON 3 FLATS
(WELD ALL AROUND)

17 x 12" ALIGNMENT BOLTS
(TYP.) W/NUT (A307)
SEE DET. 1 (TYP.) _\_

&

< '
§ /

'(MIN‘)—/
T

| 1/3 DIA. +

PILE DIA.
DROP PLATE DIA.
POLE DIA.

o

3/4" x 9
YP.)

VANGS ( NEMA PAD (2 EA)

PLAN VIEW

SOCKETED

-/— POLE
NEMA PADS
L

T

DRIVING

=\
I

1—6"

9"| s =

h

PILE REVEAL

£-0" TYP.
POLE EMBEDMENT

>

VARIES SEE
STAKING SHEET

0"
AGL‘

x

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

2" X 2 4"

-

RN

Pp AN

[
2" x 23§
HANDLING SLOT

45" BEVEL AT
BOTTOM OF PILE

VATION VIEW
POLE/PILE BASE DETAIL

(4 MIN.)

HANDLING SLOT
GROUND LINE

1/4” (MIN.)DROP—IN PLATE
W,/6" DIA. HOLE AND
1/2" MIN. CLEARANCE

3/4" x 9"(MIN.)
VANG (2 EA.)

NOTES FOR STEEL PILE DETAIL—SOCKET

1. PROPOSED PILE LENGTHS AND DIA.
ARE SHOWN ON THE PROJECT
STAKING SHEET. PILE SUPPLIER SHALL

VERIFY PROPOSED PILE THICKNESS
AND DIAMETER. SEE STD # TCO301

2. POLE SUPPLIER SHALL DESIGN
DRIVING EARS.

. PILE TIP TO BE OPEN
. PILE SUPPLIER TO PROVIDE
FOLLOWING ACCESSORIES:
(8) 1"x12”ALIGNMENT BOLTS & NUTS
(1) 1/4" (MIN.) DROP—IN PLATE
(2) 1/2" TH. VIBRATING DRIVING EARS
(2) LARGE 2-HOLE NEMA PADS
SEE STD# TCO301
(2) 3/4” x 9" (MIN.) VANGS
5. SUPPLIER TO COAT AS SPECIFIED IN
STD# TCO301

o

THE

6. NEMA PADS TO BE INSTALLED AS
PER STD# TCO301 WELD ALL AROUND
7. SEE GROUNDING AND CATHODIC
PROTECTION DETAILS ON STD
DWG TMD297, LATEST REV.
8. PILES SHALL BE DELIVERED WITH
ALIGNMENT BOLTS INSTALLED
ON PILES.
9. DRAWING SHOWN FOR STEEL POLE.
DETAIL FOR PILE SHALL BE THE
SAME FOR CONCRETE POLES.
VENDOR SHALL PROVIDE
HANDLING SLOTS (2 EA),
TOP & BOTTOM OF PILE.

. INSTALL PILE PER STANDARD TO0107
WORK THIS DRAWING WITH STOD.
TOO104,

. FILL ANNULUS BETWEEN POLE AND
PILE WITH CONCRETE PER STD. TOO123

1"¢ HEX. NUT
WELDED OVER
11/8" DIA.
HOLE (8 EA.)

DETAIL 1

PILE-S

ENTERGY SERVICES, INC.

Transmission LineDesign Standard
Steel Pile, Socket Connection Details, Concrete or Steel Pole
STRUCTURAL ASSEMBLY DETAIL

9-30-16 | REV. NOTE 11 & 12, TO UPDATE REFS. TO STANDARDS JRA | PL

STD NO. [ SCALE:

09—-15-11 COMPLETE REVISION TO MATCH VENDOR DETAILS CBM | ECW | ECW

DRAWING ISSUED

= -
90| ]

DATE: REVISION BY: | CHK:|APPR

No. TMD307AZ2

QEltergy

PLOT lsH. oF

ewilliz 9/12,/2016

PILE-S

PROPRIETARY AND CONFINDENTIAL INFORMATION




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 LS9014XX CLAMP, DOWNLEAD: FIBER OPTIC, WITH BANDING ADAPTER
4 1 ROLL | 0000017124 BAND, STRAPPING, 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 0,4-00—0.50q'_' DIA

64MM 0032038845 0.501-0.600" DIA

52MM 0032038846 0.601-0.700" DIA

92MM 0032038846 0.601-0.700" DIA ']= = =|‘

T ey

BELOW POLETOP GROUNDS.

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

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

3. IN AREAS ACCESSIBLE TO THE PUBLIC MAINTAIM
15" MINIMUM OPGW AND SPLICE BOX CLEARANGCE TO
GROUND OR TOP OF ACCESIBLE SURFACES'.

WORK WITH DRAWING SMCO05, CURRENT REV.

4. IN SUBSTATIONS OR OTHER AREAS INACCESSIBLE
TO THE PUBLIC, SPLICE BOX MAY BE LOCATED
5’ ABOVE THE GROUND SURFACE PROVIDED THE
THE ADSS IS SECURED. MEANS OF SECURING ADSS
PROVIDED BY OTHERS.

5. WHEN SPLICING TO UNDERGROUND ADSS
CONTRACTOR TO PROVIDE LENGTH AS REQUIRED OF
GALV. STL. 2" SCHED. 40 CONDUIT OR APPROVED
EQUAL. CONDUIT TO BE FORMED AROUND POLE
FOUNDATION WHERE PRESENT, AND EXTEND .
1.5 MINIMUM BELOW GRADE GRADE AS SHOWN. 5" TYPICAL

COMDUIT TO BE SECURED WITH 3/4" STRAP MATERIAL. t
Mf}

/|/ NO GROUNDING REQUIRED
|
|

——TYPICALLY 50’ ABOVE GROUNDLINE
UNLESS COIL BRACKET IS USED.
SEE NOTE 3.

10" TYPICAL

@ ALL OPGW AND EXPOSED ADSS SHALL
REMAIN MORE THAN 15" ABOVE GROUND
| LINE, OR ACCESSIBLE SURFACES.

| SEE NOTES 3 & 4.

[ th ———————TOP OF RIGID STEEL CONDUIT

|

I

| (BY OTHERS) MINIMUM 15" ABOVE
GROUND LINE, SEE NOTE 5.

RIGID STEEL CONpUIT —~|| _GROUND LINE *
SEE NOTE 5. .
18" MIN.
SB—P—XX
ENTERGY SERVICES, INC.
Transmission LineDesign Standard
5 | 9-6-17 | ADD GUARD PIPE, REV NOTES 1 — 3, ADD NOTE 4 & 5| ECW | COHH| JRA SPLICE BOX, POLE
4 | 2-18-10 CHANGED UNITS FOR ITEM 4 TWF | HSK | HSK STRUCTURAL ASSEMBLY DETAIL
3 |12-08-09 REPLACE ITEM NOS. IN BOM HDR | ECW | ECW | STD NO. [ SCALE: NONE
2 | 8=3-07 REPL. ADAPT. W/ ASSY, REV. DIA. RANGES TWF | HSK | HSK Q NO. TM D337A5
1 |05-15-07 REVISED NAME & DESCRIPTION TWF | HSK | HSK
NO| DATE: REVISION BY: | CHK:|APPR EIW PLOT  1=1 |SH,1 OF 1

ewilliz 9,/6,2017 SB—P—XX

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

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

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.

pEls

| /
V4
| e

< &\_
_ NOTE: FOR NON—SPLICE BOX LOCATIONS,
—-——y MAINTAIN CONTINUOUS LOOP AND
\ 7 DO NOT CUT OPGW.

\ / NOTE: FOR SPLICE BOX LOCATIONS,
PROVIDE ENCUGH WIRE TO REACH
v 7 THE GROUNDLINE, PLUS 15 FEET.

ITEM # AVAILABLE

57MM 0000018531 0.465" DIA
64MM 0032018594 0.528" DIA
52MM 0032018595 0.646” DIA
92MM 0032018596 0.671" DIA

1) ITEM # 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

2 [5-15-07 REVISED NOTES, NAME & DESCRIPTION | TWF | ksk | Hsk [S7p no. [SCALE. NONE

1 |8-23-06 UPDATED BILL OF MATERIAL RJL | HSK | Hsk

o| «x CREATED HSK | Hsk Q No. TMD339A2

NO.| DATE REVISION BY: | CHI!| APPR Entergy |pLor 11 |SH.1 OF 1
thincg0 6,/25/2007 OHG—DE—OP—P—XX

PROPRIETARY AND CONFINDENTIAL INFORMATION




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 5:16:28 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
>
AS ON LATTICE TOWER AS ON POLE
ARMOR RODS COME WITH CLAMPS
ITEM #1 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 1S SELECTED FOR EACH PROJECT. Transmission I.'IneDeSign Standard
OVERHEAD GRNDWIRE, SUSP 30-50 W/YOKE, OPGW
2 [5-15-07 REVISED NAME & DESCRIPTION. STRUCTURAL ASSEMBLY DETAIL
COMBINED DWGS TMD340 & TMD341 e | Hsk | HSK [ST0 No. [SCALE: NONE
1 [8-01-06] EXPANDED DESCRIPTIONS OF ITEMS 1 & 2 COR | HsK | Hsk
Q No. TMD341A2
0 [5-24-04 CREATED . | nsk| Hsk
NO.| DATE: REVISION BY: | CHK:[ APPR Entergy [pLoT 1=1  [SH.1 OF 1
tncg0 6,/25,2007 HG—SUY—0P—XX

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIALS

GROUND, SUSP. 0-30°, OPGW, STEEL POLE

ITEM | QTY. STOCK MO. DESCRIPTION
1 1 0032033755 JUMPER, STATIC LINE: MULTI-STRANDED TINNED COPPER, 133/.0177, 48" LG, W/TERMINALS
2 1 | 0000018450 ASSEMBLY, BOLT: MACH, SS, HEX HEAD, 1/2" DIA. X 1" LG.,, WITH NUT,
2 WASHERS AND 1 BELLEVILLE WASHER
| I | |
(o o | M @) I o] |
— = = |
| | | B |
.
I W
| | | |
| | |
| \ BOLT COMES WITH CLAMP ) |
[ I
| | 48" JUMPER LENGTH | |
| | SEE NOTES 3 & 4 FOR ALTS. | |
k> k> J
NOTES:
1. ITEM 1 CAN BE MADE UP WITH 48" OF THE WIRE (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-5
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 |8-17-06|  DELETED 1 BOLT ON CLAMP, MADE JUMPER STD NO. [ scALE: NONE
AND TERMINALS AN ASSEMBLY RIL |HSK [HsK
Q No. TMD343A3
0 |5-24-04 CREATED . |msk |Hsk
ND| DATE: REVISION BY: | CHK [APPR Entergy pLor 11 [SHJ OF 1
ewilliZ 3-17-14 GND-SUS—-0P-5
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Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIALS

COIL BRACKET, OPGW, STEEL POLE

ITEM | QTY. STOCK MO.

DESCRIPTICN

0032031230 | BRACKET, COIL,: &0 INCH, GALY., STEEL, PER ENTERGY DWC TMMOBDA

- BOLT, MACHINE, 1/2"=13 X 17, ALL THREAD, GALV. STEEL, NO WUT, NO WASHER (ANY SUPPLIER)

00000001 39 BOLT ASSEMBLY, MACHINE: HEX HEAD, GALV. STEEL, 5/8"—11 X 1-1/2", WTH HEX NUT

o | [ [pa [ =
o|lo|o |m|=

Q000ROS552 WASHER, ROUND, FLAT, 11/16" 1D, 1-1/2" 0D, 1/B” THICK, ASTM A153, GALV. STEEL

Q032031232 FLATE, BENT, GALV, STEEL., PER ENTERGY DWG. TMMOG1A

=
e m P

NOTE #1: ASSEMBLY WILL TYPICALLY BE BANDED TO
POLE USING 3/47 5SS BAMD MATERIAL AND ADAPTERS
SUPPLIED WITH THE SPLICE BOMX. ALTERNATELY,

THE COIL BRACKET ASSEMBLY MAY BE SECURED WITH
TWO 1/2: BOLTS (ITEM 2} USING ANY TWO OF THE
FOUR THREADED RECEIVER PROWIDED.

MOTE #2: TWO EACH OF ITEMS 3 AND 5, AND FOUR OF
ITEM 4 MAY ALSO BE USED TO SECURE THE COIL
BRACKET ASSEMBLY TO POLES ALREADY IN SERVICE
THAT WERE MANMUFACTURED WITH STEF CLIPS.

THE STEP CLIP DETAIL 1S COMMON ON QLDER POLES
MANUFACTURED BY THOMAS & BETTS.

HOTE #3: COIL BRACKET ASSEMBLY CAN BE
INSTALLED WITH EITHER EMD UP, BEFORE
TIGHTENING BOLTS, BE SURE THAT WEIGHT OF
COMPOMENTS PULLS THEM FIRMLY INTO SLOTTED
HOLES IN THE CHANMEL.

MOTE #4: THE LOWEST PART OF THE INSTALLATION
MUST BE A MINIMUM OF 15 FEET ABOVE GROUMDINE
AND THE CABLE MUST COME INTO THE BOTTOM OF
THE SPLUCE BOX WTH MO STRAIN ON THE
COMMNECTORS, ADDNTICHAL BANDING MaAY BE
MECESSARY TO GATHER AMD STABILIZE THE

EXCESS CABLE LEMGTH TO THE BRACKET AND POLE.
HOLES ARE PROVIDED IN THE END OF EACH ARM
TO ACCOMMODATE CABLE TIES OR WIRE TIES.

15" MINIMUM ABOVE GL. IF ALTERNATE SPLICE BOX
LOCATION IS USED, NO PART OF INSTALLATION CAMN
BE LOWER THAM 15" ABOVE THE GROUND LINE

CB-0P-5
EMTERGY SERWICES, INC.

Transmission LineDesign Standaord

COIL BRACKET, OPGW, STEEL POLE
3 |9=24=15| ADD REF. LINE FOR 15" WIN. DIMENSION ECW ECW STRUCTURAL ASSEMELY DETAIL
2 |B=3-=14 QTY. ITEMS 3=5, REV. NOTES 1 & 2 |ECW WLE 570 NO. |SCALE: HMONE
i |s—15-07 REWSED MAME & DESCRIPTION THF | HSiC | MK
0 [2-30-08 CREATED M | HSK | HSX . No. TMD386A3
wo.| DATE: REVISIDN BYI | CHEY | APPR ME}" PLOT  1=1 |5H_1 OF 1
EWILLZ O8-24-15 CE-OF-5
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Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIALS

COIL BRACKET, OPGW, CONCRETE POLE

ITEM | QTY. STOCK WO, DESCRIPTION
1 0032031230 | BRACKET, COIL,: B0 INCH, GALV. STEEL, PER EMTERGY DWG TMMODEDA
2 2 - BOLT, MACHINE, 1/2"=13 ¥ 17, ALL THREAD, GALV. STEEL, NO NUT, NO WASHER [ANY SUPPLIER])
HOTE #1: ASSEMBLY WILL TYPICALLY BE BAMDED TO
POLE LSING 374 55 BAND MATERIAL AND ADAPTERS
T SUPPLIED WTH THE SPUCE BOX. ALTERNATELY,

|

N

THE COIL BRACKET ASSEMBLY MAY BE SECURED WITH
TWO 1/2: BOLTS (ITEM 2) USING ANY TWO OF THE
FOUR THREADED RECEIVER PROVIDED.

NOTE #2: COIL BRACKET ASSEMBLY CAM BE
INSTALLED WITH EITHER EWD UP. BEFORE
TGHTENING BOLTS, BE SURE THAT WEIGHT OF
COMPOMENTS PULLS THEM FIRMLY INTO SLOTTED
HOLES IN THE CHANNEL.

MOTE #3: THE LOWEST PART OF THE INSTALLATION
MUST BE A MINIMUM OF 15 FEET ABOVE GROUNDINE
AND THE CABLE MUST COME INTO THE BOTTOM OF
THE SPLICE BOX WITH NO STRAIN ON THE
CONNECTORS, ADDITIONAL BAMDING MAY BE
NECESSARY TO GATHER AMD STABIUZE THE

EXCESS CABLE LENGTH TO THE BRACKET AND POLE.

|

g
=

e
i
83/

-
—— =

..
,.-""'—-.
-

L#

HOLES ARE PROWIDED IM THE END OF EACH ARM

Y-

T~
8
A
Ll

o,

o

)
x|

N i A
&
.

TO ACCOMMODATE CABLE TIES OR WIRE TES.

A

e

el o =

15" MINIMUM ABOVE GL. IF ALTERMATE SPLICE BOX

P LOCATION 1S USED, NO PART OF INSTALLATION CAM
rmmuwnll BE LOWER THAN 15° ABOVE THE GROUND LINE,
oo o |
N
I T T | CB—-0P-C
| ‘_J___:J ENTERGY SERWVICES, INC.
-
Transmission LineDesign Standard
COIL BRACKET, OPGW, CONCRETE POLE
3 |8-24-15 ADD REF. LIME FOR 15 MIN. DIMENSION ECW ECW STRUCTURAL ASSEMELY DETAIL
2 |B-X—14 |REV MOTE 1, DEL ITEM 3 & NOTE 2, RENUM HOTES| ECW WLE STD MO, |ECJ’|LE: MONE
1 |8-18-07 REVISED NAME & DESCRIPTION TWF | HEK | HSK
0 |3=30=06 CREATED RMB | HSK | HSK . NO TMD387A3
MO| DATE: REVISION BY: | CHIG | APPR Entergy (pLotr 1.1 |SH.1 OF 1
EWLLZ B/2415

C8-oP-C
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Attachment 1: Applicable Standard Framing and Assembly Drawings

TEMP\AM-Worklewilli2\M-LITAPETSP047,D-TDocs, S-Template\ESI'STANDARDS! Transmission\AMIS CITMD398A0.dwg, 5/25/2010 1:22:27 PM, ewilli2

BILL OF MATERIALS

GROUND, DEADEND, OPGW, CONCRETE POLE

ITEM

QTY.

STOCK NO. DESCRIPTION

0032033755 JUMPER, STATIC LINE: MULTI-STRANDED TINNED COPPER,

133/.0177, 48" LG, W/TERMINALS

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

TOP GROUND CLIP ON CONCRETE
GREEN BOLT TO IDENTIFY INSERT

POLES COMES WITH
HAVING CADWELD TO

INTERMAL STEEL REINFORCING. RETAIN BOLT FOR FASTENING
GROUND TERMINAL TO FOLE GROUND.

BOLT COMES WITH DEADEND BODY

GND-DE-0OP-C

ENTERGY SERVICES, INC.

Transmission LineDesign Standard
GROUND, DEADEND, OPGW, CONCRETE POLE
STRUCTURAL ASSEMBLY DETAIL

STD NO. [ scaLE: NONE
0 |5-15-07 CREATED TWF | HSK | HSK Q No. TMD398A0
NO.| DATE: REVISION BY: | CHK'| APPR Ehmgy PLOT 1=t |SH.1 OF 1
tinca0 573172007 GND—DE—OP—C

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

TEMP\AM-Worklewilli2\M-LITAPETSP047,D-TDocs, S-Template\ESI'STANDARDS! Transmission\AMIS CITMD398A0.dwg, 5/28/2010 3:09:52 PM, ewilli2

BILL OF MATERIALS

GROUND, SUSP. 30-50" w/YOKE, OPGW, STEEL POLE

ITEM | QTY. STOCK NOQ. DESCRIPTION
1 2 0032033755 JUMPER, STATIC LINE: MULTI-STRANDED TINNED COPPER, 133/.0177, 48" LG, W/TERMINALS
2 2 0000018450 ASSEMBLY, BOLT: MACH, SS, HEX HEAD, 1/2" DIA, X 1" LG, WITH NUT,
2 WASHERS AND 1 BELLEVILLE WASHER

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

NOTE: ITEM 2

HAS 1 NUT AND 1 WASHER THAT WILL NOT BE NEEDED.

48" JUMPER LENGTH

THIS VIEW REVOLVED FOR CLARITY

THIS DRAWING REPLACES: TMD343B1
GND-SUY-0P-S

ENTERGY SERVICES, INC.

Transmission LineDesign Standard
GROUND, SUSP, 30-50, W/YOKE, OPGW, STEEL POLE
STRUCTURAL ASSEMBLY DETAIL

STD NO. [ SCALE: NONE

No. TMD399A0

0 [5-15-07 CREATED T | Hsk | Hsk Q
NO.| DATE: REVISION BY: | CHK! | APPR ng PLOT 1=t |SH.1 OF 1
thincg0 573172007 GND—SUY—0P—5

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

TEMP\AM-Worklewilli2\M-LITAPETSP047,D-TDocs, S-Template\ESI'STANDARDS! Transmission\AMIS CITMD402A0.dwg, 5/25/2010 1:27:23 PM, ewilli2

BILL OF MATERIALS

GROUND, DEADEMD, OPGW, STEEL POLE

ITEM [ QTY. STOCK NQ. DESCRIPTION
1 1 0032033755 JUMPER, STATIC LINE: MULTI-STRANDED TINNED COPPER, 133/.0177, 48" LG, W/TERMINALS
2 1 0000018450 ASSEMBLY, BOLT: MACH, SS, HEX HEAD, 1/2" DIA. X 1" LG., WITH NUT,
2 WASHERS AND 1 BELLEVILLE WASHER

NOTE: ITEM 1 CAN BE MADE UP WITH 48" OF THE WIRE (0D32018798) AND TWO TERMINALS (0032031548)
AND COMPRESSING THE TERMINALS WITH AN INDENT DIE.
NOTE: ITEM 2 HAS 1 NUT AND 1 WASHER THAT WILL NOT BE NEEDED.

BOLT COMES WITH DEADEND BODY

| |
| | 48" JUMPER LENGTH
kL™ )
THIS DRAWING REPLACES: TMD343C1
GND-DE-OP-S
ENTERGY SERVICES, INC.
Transmission LineDesign Standard
GROUND, DEADEND, OPGW, STEEL POLE
STRUCTURAL ASSEMBLY DETAIL
STD NO. [ SCALE: NONE
0 [5-15-07 CREATED TWF_| HSK | HSK Q No. TMD402ZA0
NO.| DATE REVISION BY: | CHK'| APPR Entergy |pLot 11 |SH.1 OF 1
thncg0 5/31,/2007 GND—DE—0P—S

PROPRIETARY AND CONFINDENTIAL INFORMATION




Attachment 1: Applicable Standard Framing and Assembly Drawings

LIST OF COMPONENTS

QUAN ITEM CATALOG ULTIMATE BASIC WEIGHT | ENTERGY

ASSY NO. DESCRIPTION NUMBER STRENGTH MATERAL | EACH | STOCK NO.
] (D | ANCHOR SHACKLE ASH—66A 50,000 # Fs. 2.25 § | ENODO4ST
1 (&) | COMPRESSION D.E. +SEE_TABLE® - ALUM. +SEE TABLES
1 (9| TERMINAL “SEE TABLEs - ALUM. +SEE TABLEs |
7 (&) | SHACKLE 7732 12,400§ S. 268 | v
1 ?) INSULATOR 1506 20,0008 FORC. 2.004 |
q € | CLIPPED WASHER ASM—7150-1 ST vy

#+ [TEMS 4, 5 & 6 ARE COMBINED INTO ENTERGY STOCK CODE 000125-308.
INDUS CAT ID 000125-308 LISTS THESE ITEMS AS ONE MACLEAN PART NUMBER XXXXXXXXXXXXXX.

FOR COMPRESSION DEAD END
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SHIELD WIRE SHIELD WIRE DIA. | COMP. D.E. (ITEM 2) | ENTERGY STOCK NO. TERMINAL (ITEM 3) ENTERGY STOCK MO. ASSEMBLY CAT. NO.
7 NO. 7 ALUMOWELD 0.433 V3816.484T ENO0S526 3916.,484 EN028530 C—T7687-0GWDE1-2
3/8" EHS STEEL 0375 V38143867 ENO05530 3914,386 EN02B531 C-7667-0GNDE2-2
7/16" EHS STEEL 0438 V316.463T END0S531 3914.386 EN02B531 C—7667-0GNDEA-2
31/2"
— —
=~/
7/8"
3/4” PIN
GENERAL NOTES
THESE INSULATED SHIELD WIRE ASSEMBLIES OHG—DEJB—XX
ARE PRIMARILY FOR SELECT LINES OF THE
500KV SYSTEM WHERE POWER LOSSES ARE ENTERGY SERVICES, INC.
A CONCERN. THERE MAY BE OTHER APPLI- T .. . .
CATIONS ON THE LOWER VOLTAGE LINES ransmission LineDesign Standard
WHERE RADIQO INTERFERENCE IS A CONCERN. OVERHEAD GROUNDWIRE DEADEND ASSY
STRUCTURAL ASSEMBLY DETAIL
STD NO. ‘ SCALE: NONE
0 |12-13-07 CREATED TWF | HSK | HSK Q NO‘ TMD4O3AO
NO.| DATE: REVISION BY: | CHK: | APFR Ehte!gy PLOT 1=t |SH.1 OF 1
tfinc90 12,/20/2007 OHG—DEJB—XX
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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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Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIALS

DEADEND, POLYMER, WITH BUNDLING YOKE, SO0KY

1

* ITEMS 15 ARE NOT FURNISHED WITH THE
=+ COMPRESSION DEADEND BODIES COME WITH JUMPER
OF ITEMS 8 AND 14 CAN BE RETURMED TO STORES

ITEM #8, #12, #14 & #15 ARE CONDUCTOR DEFENDENT.

ALTERNATE ASSY.
SEE MOTE 2

ITEM | COMP. QTv, | BOLTED QTY.| STOCK WO. | DESCRIPTION
1 2 2 0032009672 SHACKLE, CHAIN, 150k ULT STH.
! 1 1 0032009669 | YOKE PLATE, TRIPLE BUNDLE. DEADEND, 18" SEPARATION, 1108 LLT STR.
3 14 11 000000689 | SHACKLE, ANCHOR, B0k ULT, STR.
4 1 1 D032009670 | YOKE PLATE, TRIFLE BUNDLED, DEADEND, 18 SEPARATION, 110k ULT. STR.
5 1 1 032009665 LINK EXTENSION, EYE-EYE., 40k LLT STR.
<] 3 3 0032009658 PLATE, ADJUSTMENT, 40k ULT. 5TR.
7 3 3 0032000342 | INSULATOR, LINE, EYE-BALL POLYMER, SO0V, 50% ULT STR,
a 3 LSS01 20K DEADEND, COMPRESSION, ALUMINUM, SINGLE TONGUE, 33, FOR VARIABLE
9 3 3 D00D0ZE529 | SOCKET, Y—CLEVIS, S0k
10 1 1 D032000138 | LINK, CHAIN, 132k ULT, 7" LONG
1 3 0032021867 | CLEWIS BALL, 35k, DALL CLASS S2-3/5
12 3 L5908 35X DEADEND, BOLTED, STRAIN, ALUM,, 30K, FOR VARIABLE WIRE SIZE
13 1 1 0032009685 | CORONA RING, 300kV DEADEND, ALUM.
14 3 L5301 4Xx TERMIMAL CONNECTOR, 15 DEG, FOR VARIABLE WIRE SIZE
15 3 L55029K% JUMPER, SPLICE, FOR VARIABLE WIRE SIZE
CONDUCTOR CT0R DIA. |COWP. D.E. (TTEWS 8 & 14) [ENTERGY STOCK WO | ASSEMBLY CAT WO, JENTERGT ST00% W1
1024 ACAR 1.165 VES—130-EHvws 0033000078 C—T68E-TE1 HA
9540 45,7 "RAIL 1.165 WES—133-EHVes 032021873 C—TBEE-DEZ HA
[954 5477 “CAR 1.136 VES—135—FHVwe 0032021874 C-T5BG-0E4 HA
| CONDUCTOR RANGE: BOLTED STRAN CLANE (17w 17 | M
0" - 1518 | ADE-759B-5-5PW4

MACLEAN ASSEMBLIES.
TERMINALS, ITEM 14. EITHER OF
WITH THEIR SEFARATE STOCK CODES.

D. FIG.

RE: MACLEAN DWG. BC—7586=1
EMTERGY SERVICES, INC.

2) DESIGNER MAY SUBSTITUTE #1 & ]2 ks, I
FOR ITEMS #3 (OTY. 2) & #8. STRAIN CLAME SHALL
INCLUDE SOCKET EYE FOR A 52-3/5 BALL USE OF DEADEND, POLYMER, W/BUNDLING YOKE, 500V
BOLTED CLAMPS WILL REQUIRE THE USE OF NOW—TENSION
JUMPER SPLICES. ST WO | sCALE: HONE
- - Tou T . No. TFA200A0
W[ DATE: REVISION | mn | o Eﬁﬁgr PLOT 1= |SH.'r OF 1
tfinza0 37572007 DEPY-500-XX; BC—7686—1
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Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIALS

JUMPER LINE POST. POLYMER, w/BUNDLING YOKE, HORIZONTAL, SO0V

ITEM | QTY. STOCK MO DESCRIPTION
1 1 L5801 5 JUMPER YOKE, 10k ULT. 5TH. 18" SEPARATION, ALUMINUM ALLOY
2 1 003ZOMBTE INSULATOR, LINE POST, 31", POLYWER, S00KV, 10k ULT. STR.
CORGUCTOR DU | MPA. VONE [{TE 7] EWTERGY ST0CK WO ASGEURLY CAT. WO JEWTENGY STOCK WO |

1,185 C-ThEE—4 003202 C-7688-J2 Ha
1165 C=ThEE—4 0032021850 C=TEaE~10 WA
1.196 [ 0042021 6D [~ TEBE-[TA [

HOLES TO FIT

7/8° DIAMETER |

BOLTS z

1) ITEM # IS CONDUCTOR DEPEMDENT. THIS ITEM IS
SELECTED FOR EACH PROJECT (WITHOUT ARMOR RODS).

o
|
E:

TIO

=4
BASE PLATE

RE: MACLEAN DWG BC-T7G686—4

ENTERGY SERVICES, INC.

JUMPER LINE POST, POLYMER, W/YOKE, HOR, 500kY

5TD MO, | scaLE: NOME
Mo, TFAZ01AQ
1] C5-07 CREATED Twi
NO.| DATE: REVISION B | O | APPR| Entergy PLOT _ 1=1 |SI-I.1 OF 1
tincan 3718,2007 APE—HJ-500—X¥;, BC—7686=4
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Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIALS

JUMPER LINE POST, POLYMER, w/BUNDLING YOKE, VERTICAL, S00kV

k:a
A=A

BASE PLATE

ITEM | QTY, STOCK MO, DESCRIPTION
1 1 LSS0 BXY JUMPER "I"OKE_ 10k WLT. STR, 18~ SEPARATION, ALUMINUM ALLOY
2 0032021879 INSULATOR, LINE POST, 3°, POLYMER, S00kY, 10k ULT. STR.
[EONEHIC TOR DIk, | WPR, @ [ ASSEMELY CAT, WD, [ENTERGY STOCK HO.
024 ACAR L85 | - i 003021650 | C-feae—m WA
540 45 T.165 C- 768514 0032071 [y A
54T "CARDINAL 1196 - TEBG-40 003202 - Th86- 134 HA
YOKE PLATE
HOLES TO FIT L ]
7/8" DIAMETER
BOLTS

1) ITEM # IS CONDUCTOR DEPENDENT. THIS ITEM [5
SELECTED FOR EACH PROJECT (WITHOUT ARMOR RODS).

RE: MACLEAN DWG. BC-7686-5
ENTERGY SERVICES, INC.

JUMPER LINE POST, POLYMER, W,/ fOKE, VER, S00kV

STD M. | scALE: NOME

- - e — . No. TFA202A0

HWO.| DATE REVISION B | CHE: & Eﬂﬂ'ﬂ)’ PLOT 1=1 SH.1 QF 1
tfinc30 37577007

JLPB—VJ=500-XX; BC—TEBE-5
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Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIALS

JUMPER SUSPENSION, POLYMER, w/ BUNDLING YOKE S00kV

ITEM | QTY. STOCK NO. DESCRIPTION
1 i 0000004466 SHACKLE, ANCHOR, 30k ULT STR., 5/B" PIN DIA, 2-13/16"
2 1 0O00028889 BALL EYE, OVAL, 35k ULT. STR., BALL CLASS 52-3/5
3 1 L5901 BXN YOKE, JUMPER, 10k ULT. STR. 18" SEPARATION, ALUM. ALLOY
4 1 0032000277 INSULATOR, SUSPENSION, B&S, POLYMER, 500kV. 25k ULT. STR.
s 1 BO32021870 CLEVIS, SOCKET. 30k ULT. STR., CLASS 52-3/%
SORBUCTOR — JCONGUCTOR DA [MPR. YOKE [ITDW 3]  ENTERGY STOCK WO ASSEWBLY CAT. NO. [ENTERGY STOCK NO.
(1074 ACAR 1,165 C-6543-1 0032021827 76861 HA
9540 45,7 "RAL” 1165 C-5549-3 0032021827 C-7686~-J1 A&
054 547 "CARDMAL 1.198 C-T5BE=3 | 0032071863 C-7686—J1A HA

5/8" PIN DIAMETER

1) [TEM #3 15 COMDUCTOR DEFENDENT. 3 = _
THIS ITEM 1S SELEGTED FOR EACH RE: WMACLEAM DWG. BC=TSBE6-2

PROJECT WITHOUT ARMOR RODS. EMTERGY SERWICES, INC.

JUMFER SUSPENSION, POLYMER, W/ YORE, SO00WW

5TD MO, | scaLe: HOME
— o No. TFA203A0
DATE: REVISION B | cHn-|Tn‘pp ! Entergy |pLoT 1= |$H.1 OF 1
tfinedn 3 5 2007 JSPE—S00-xX; BC-76B6-2
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Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIALS
VEE-STRING., POLYMER, W,/BUNDLING YOKE, RUMMING ANGLE. SO0kW
ITEm | ary. 5TOCK NO. DESCRIPTION B
1 3 000000066 SHACKLE, ANCHOR, 60k ULT. STR.
2 1 0032035825 LIMK, EXTEMSION, S0k |
3 1 00000ZEA31 BALL CLEWIS, 50k, HL |
4 i 0000000410 BALL Y—CLEVIS, S0k
5 7 0000028529 SOCKET, Y—CLEVIS, 50, 90 DEGREE
6 1 0032036830 YOKE FLATE, TRIPLE BUNDLE. 18" SEPARATION
7 3 CO0D0ZAEAE CLEVIS EYE, 45 DEG. ¥, 30%
8 3 LS901 7Xx CLAMP, SUSPENSION, ALUM, ALLOY, 25k, COROMA FREE
g 2 0032000341 INSULATOR, SUSPENSION, B&S, POLYMER, 500V, 50k ULT. STR,
10 3 L59018x%X ARMOR ROD, EHV
CONCULTOR, TOR DA CAT._NO.| ENTERGY STOCK WO, | ARMDR 00 CAT. ND. | ENTERGT STOG W0 ASSEWELY CAT, RO |ENTERGY STO0K WO,
124 ACAR 1,165 ACTSIBOZEN | (032036831 M- File ] [ ] - WA
G54 45, | 165 ACTSIB0Z025N | 032038 AR DO01Z1— C-TERR-RAL [T
1 "N 1196 ACPS1BIRI25H 000121 -558 C-TEBE-RAT HA_
30'-9 716"
15'-6 9,/16" 15°-2 7/8" _ 3747 BOLT
o o1 FIER
@
T o
] m
Lo}
T 2
- =
T
P
(s}
= _|
Tk =
- T
- a
- | 3/4" BOLT
i DIAMETER
1
VIEW CLAMP
RE: MACLEAN DWG. BC-7686—7
1) ITEMS #8 & $10 ARE COMDUCTOR DEPENDENT, MTERGY SERVICES. IM
THESE ITEMS ARE SELECTED FOR EACH PROJECT E SERVICES, INC,
AND MAY BE WITH OR WITHOUT ARMOR RODS.
VEE-STRING, POLYMER, W/YOKE, RUN, ANG, S00%V
STD WO | scaLE: NONE
T prpe—. v No. TFAZ204A0
M| DATE REVISION BY: | CHK | aPPR| E'“HD' PLOT 1=t [SH.l OF 1
thincan 37572007 VEPR-500—XX; BC—7BE6—7
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Attachment 1: Applicable Standard Framing and Assembly Drawings

13 —4"

BILL OF MATERIALS
VEE—STRING, POLYMER, W/BUNDLIMG YORE, 500kV
ITEM | OTY. STOCK NO. DESCRIPTION
1 4 GOD00006SS SHACKLE, ANCHOR, BOk ULT. STR.
z 2 0032034296 LMK, EXTEMSION. S0k
3 2 0000028891 BALL CLEVIS, S0k
4 2 0000028529 SOCKET, Y=CLEVIS, S0k
5 1 0032021845 YOKE PLATE, TRIPLE BUNOLE, 18° SEPARATION
B 3 0000028868 CLEVIS EYE, 45 DEG. Y, 30k
7 3 LSO019%X CLAMP, SUSPENSION, ALUM, ALLOY, 25k, COROMA FREE
8 2 0032000341 NSULATOR, SUSPENSION, B&S, POLYMER. 00KV, 50k ULT. STR.
F 3 LS9018XX ARMOR ROD, EHV
7P AT, W[ ERTERGY ST0O WOL| APWOR 0D CAT. 0. [DNTERGY STOCK NO. | AGSEWSLY CAT. ND. JENTERGY STOOK KO.
CF=18-N DODDOZERSD AR- ;Wm_itﬂ_ﬁ C—-BOOB-V5I Wik
T E-IB-N | DOD0OZERS0 AR= [ | C-BOg9E—va) HA
O -184-N OO000TEE 000121 -558 [l HA
[ 30— 4 -]
| 3/4% BOLT (3547) 3/4" BOLT
A DIAMETER DIAMETER P
_— -@
.-
&, ’
2y

o Ty
oty -k
"“"-!"' & \ '1‘-:". 4
J A= e | o
f i o 1 i ‘;&“ \\1':.
g e /"Q\ Vi
, W T N
Ii cogoo ‘“!—T
* "-Iil'- “ I # -'Ii?'-
'3 A5
2
Te]
= (5)
\ alp—C
< * i &
_...l 11 1/2" L..-‘T @)
F P
1) ITEMS #7 & #9 ARE CONDUCTOR DEPEMDENT. . P
THESE ITEMS ARE SELECTED FOR EACH PROJECT RE: MACLEAN DWG. BC—8098-1
AND MAY BE WITH OR WITHOUT ARMOR RODS. ENTERGY SERVICES, INC.
VEE—STRING, POLYMER, W/BUNDLING YOKE, SO0V I
STD WO, | SCALE: MONE
- - — - Q Mo, TFAZ205A0
B0 B 8|
ND.| DaTEr REVISION B! | CHIG [ APPR Entergy |pLoT 1= 15H.1 OF 1
Hincan 37572007 VP T—S00—Xx; BC—-B098—1
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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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Attachment 1: Applicable Standard Framing and Assembly Drawings
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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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Attachment 1: Applicable Standard Framing and Assembly Drawings
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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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Attachment 1: Applicable Standard Framing and Assembly Drawings
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Attachment 1: Applicable Standard Framing and Assembly Drawings
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BILL OF MATERIAL

[TEM] STOCK QWLNII
NO. | CODE DESCRIPTION MFR. | PART MO,
' |oossnzenss | 2 | Ea STATION POST NRILATOR 800KV, 7° BLC i T-(agn4
2 |D6arosnid | 36 | FT | TURMNG, COMD, ALLML, 3% SCH 43, DIV, 400 LG AFL SOSAITTRE
3 (amenziz| 3 | Ea SFPORT, BUS, 3" TUBE TD T BC, W/ WTE HOWR | SEFCOR WeTI—47-Topiav
4 foceermeen]| 3 [ e DMV BUS COUPLOR, I TUBIMG . 3-TRumAL somy| SEFCOR| wsToi-a7-a
5 |omsor-asso| 1 | Ea COMMECTOR, TEE. 5 FUW/S" TAR, @) BESRIT. 04V | SEFcom _WTT-a7e7
LI - AR mmwmnwﬁwﬂ foagee ] A= e
T onae | 1 | oa FI0, GHOUMD, WOLD. ALUW. FOR 3° TO 8T Tuer SEFCIN WTS— B84
B |oioo04asE | & | Bl |mour ASEEWEL Y, 3 ST UG AR, waaT|  ar 354 E =177
[ & |oocoomnes | 38 | ex BTS2, SENANT, T WAe, BELLY, WASH | ANY | 177 N 2one

REFERENCE DRAWINGS:

" AR LINE BO"=100, DE, 3- HIGM - LOW, 5008

e R S

NOTES:

I, EXACT T OFF AWCLE, CTION OF JUWPERS

0B FIELD. FrorED M Mty f e s

X &Amt.i.

L DMSCARD MUTS FURMISHED WiTH [TEM 8,

3. HOLES N OF LIKE =1

B AT R0, 0N 1

PADVIDE TAKEUP OF LENGTH,

‘. TOT, o X

o T TR B e

5. LENGTHS SHOWN MAY BE Ly

ol RIST S B e

LEMGTHS SHOWN ARE [WO-TO-EMD [OF TUSED.

g LT
POST [NSLALATORS, CHECK
SPACING OF POLE BRACKETS
BEFORE WELDING.

MIDOLE TERMIMAL
AWAY FROM POLE

JAP-500=HL
ENTERGY SERVICES, INC.
Transmission LineDesign Standard

BUS ASSY FOR SO0kV HIGH-LOW STRUCTURE
WOLTAGE SPECIFIC ASSEMBLY DETAIL

STD NO. | scALE: MONE
0 [5-15-07] CREATED W | hesic | s No. TFA206A0 -
MO DATE: | REVISION BY: | CHK:] apPm Entergy |pot 1248 lsH.1 OF 1
tincao T/377007 JAF=500-HL
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Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIAL
ITEM | STOCK QT JUMLT
WO, | CODE DESCRIFTION MFR. | PART ND.
+ |poszodcge| 2o | P | TUBMMG, cORD, MU, 5, SCH 40, Dy, &0 LG AFL SOSHOTTEL
3 |ooamesazez | 2 | Ea | suewoRn, Bus, 37 U T 7 BC., W/ WTE HIWR | SETCON WCTI-67-7-EHY q
3 BOCIFERCPD| 3 | EA EMY DUS COUPLER 5" TUNNG . 3-TERMMAL, SO0kY| SEFCOR| STCI-67—48
4  |pooor-smo| 1 | EA | COWKECTOR, TEL, 57 w‘ T, B0 DECREE, EWV | SIFDOR|  WFTT-8TE7
5 |oosgzameEss| 1 | KA | STWDL GROUMD, WELD, AL, FOR 37 T 6% TUED SEFCOR | WIS 084
MOTES:
1. ORDER TOTAL FEET OF [TEW 1 MEEDED.
STANDAAD ﬁm PER TUBE [5 &0
2 BUS LEMGTHS SHOWN WAY ﬁ'[mﬂ_f
LONGER WHEM FITTINGS ARE MW [T
_— LEMGTHS. SHOWW ARE EWD-TO-IND OF TUBIES.
I 3, ALL WELDS TO BE WADE [H COWFORMANCE WITH
]| ] EMTERGT STAMDARD SLOZO0S, HIGH VOLTAGE
ELECTRICAL COMBECTIONS — COWSTRUCTION GUIDE.
1 SEE SECTION 10 FOR WELDS
4 ] 4_[TEUS NUUGER 7 RIQURES COMPETE
CIRCUMFERENTIAL FILLET OH TOP OF ToP
RMG AMD 1,3 CIRCUMFERENTIAL FILLETWELDS OH

1 SOTTOM OF B BIWG TowARD THE BASE S0
| THE RING DOES HOT HOLD WATER AND FRELTE

5 AL HUMBER 3, 4 AMD 5
cmn_rE CIRCUMFERENTEAL FILLET wea

1

- —— e e e —— ——

1/4% DIA, WEEP HOLE

ENTERGY SERWICES, INC.

TRANSMISSION STANDARD
US ASSY FOR S00KY HIGH-LOW STRUCTURE
MATERIAL ITEM DRAWING

STD NO. SLO206 [scae:  NONE
CREATED v | Hgw | wew Q No. TFHo01A0
0 112=15%-07 H
O] DATE: REVISION Bv | Chii [ arPa| Entergy |pLoT 1=1 sH.1_OF 1
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Attachment 1: Applicable Standard Framing and Assembly Drawings

Vang Details for Steel Poles

REF.
DIM

_’_‘_M I
| —
A T
IL _—— J1
1 11/2R.
(2)11/8" DIA. HOLES
3/4" PLATE 1/8" x 45° CHAM. BS

LIGHT-DUTY 2-HOLE VANG

Primary uses:
Support shield wire span guys

Support top of braced-post insulator assemblies
Support conductor swinging angle assemblies

=

[m]

REF.

™

|
[-l-

F=T=" '

| - o
F=T=7

J_Ll/\ 11/2'R.

(4) 1 1/8" DIA. HOLES
1/8" x 45° CHAM. BS

LIGHT-DUTY 4-HOLE VANG

Primary use:
Support shield wire suspension

L

3/4" PLATE

This document is the property of Entergy Sensces, Inc. and contalns confidentlal and proprietary information owned by Entergy Sendces, Ine. Any copying, use, of disclosure of
this infarmation without the written permission of Entergy Senices, Inc. is strictly prohibited. This material is protected under trade secret and unfair competition laws and the

expression of the informatien contained herein s prolected under Federal copyright laws. Vielations theresf may result in criminal panalties and fines

Copyright Unpublished Wark Entargy Senices, Inc.
Al Righls Reserved
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Attachment 1: Applicable Standard Framing and Assembly Drawings

Vang Details for Steel Poles

(=
x|o
212 —
]
-——

112"R.

{4) 1 1/8" DIA, HOLES
1/8" x 45° CHAM. BS

3/4" PLATE
(2) 1/2" DIAHOLES, DRILLED

HEAVY-DUTY 4-HOLE VANG
Primary use:

Support shield wire deadend assemblies

Support conductor deadend assemblies

Support conductor deadend down guys

Support conductor bisector down guys

Support shield wire deadend down guys

Support shield wire bisector down guys

All conductor and shield wire vangs on structures with running
angle insulators (E, F and G)

This document is the property of Entergy Sendces, Ine. and contains confidential and proprietary information owned by Entergy Sendces, Ine. Any copying, use, or diselosure of
this informaticn without the written permission of Entergy Senices, Inc. is sitricily prohibited. This material is protected under frade secret and unfair competition laws and the
expression of the informatien contained herein is protected under Federal copyright laws. Vielations theresl may result in criminal panalties and fines

Copyright Unpublished Work Entergy Servces, Inc.
All Righls Reserved
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Attachment 1: Applicable Standard Framing and Assembly Drawings

Vang Details for Steel Poles

bz
xlo
(4)11/2" DIA. HOLES
1/8" x 45° CHAM. BS
o
| -
3z | |
Tp—
1 _ Arpaiatni|
| |
| |
| _
il
-
L

(2) 1/2" DIA HOLES, DRILLED

HEAVY-DUTY 4-HOLE VANG FOR TRIPLE BUNDLE SINGLE POINT DEAD ENDS
Primary use:
Support 500kv conductor dead end assemblies where guys will be at the same elevation
as the conductors and when guys are not specified.

REF.
[a11%]

(2) 1 1/2" DIA. HOLES
1/8" x 45° CHAM. BS

—
_ 4

=
1

1
]
1

I
— = — — =

T
1 | 2R
Z—" ) 3/4" PLATE
(1) 1/2" DIA HOLES, DRILLED

HEAVY-DUTY 2-HOLE VANG FOR TRIPLE BUNDLE SINGLE POINT DEAD ENDS
Primary use:
Support 500kv conductor dead end assemblies and guys where guys are specified and
will attach at locations below the conductors. Do not install guy vangs on unguyed
structures with this type of vang unless specified by Entergy.

This document is the propery of Entergy Sendces, Inc. and contains confidential and proprietary information owned by Entergy Sendces, Inc, Any copying, use, or disclosure of
this infarmation without the writen permission of Entergy Senices, Inc. is strictly prohibited. This material is protected under trade secret and unfair competition laws and tha
exprassion of the information contained herein is protected under Federal copyright laws. Violations thereol may result in criminal penalties and fines.

Copyright Unpublished Work Entergy Sendces, Inc.
All Rights Reservad

PROPRIETARY AND CONFINDENTIAL INFORMATION



Attachment 1: Applicable Standard Framing and Assembly Drawings

NEMA Pad Details for Steel Poles or Caissons

I
@.m-
1
’1 3/4”[7/8"
31/2"

3/4" S5, F.B.—/ —DRILL AND TAP OVERSIZE .02"
1/2"=13UNC THDS. (2 PLCS)

SMALL NEMA 2-HOLE PAD

1 5/8"

3/4" 58, F.B.J

\—DRILL AND TAP OVERSIZE .02
1/2"=13UNC THDS. (2 PLCS)

LARGE NEMA 2-HOLE PAD

This document is the properly of Entergy Serdces, Inc. and contains confidential and proprietary information owned by Entergy Sendces, Ine. Any eopying, use, of disclosure of
this information without the written parmission of Entergy Senices, Inc. is strictly prohibited. This material is protected under trade secret and unfair competition laws and the
exprassion of the information contained herain is protected under Faderal copyright laws. Vielations theres! may result in criminal penallies and fines.

Copyright Unpublished Work Entargy Sendces, Inc.
Al Rights Reserved
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Attachment 1: Applicable Standard Framing and Assembly Drawings

Climbing Details

TDS021A1, Step and Bracket Details, represents the Entergy specifications for drop-in steps.

nm
w P
ELE
" Ll |
1 L
218 m'}w— '.’
w a

—| 1w |— 1 15/18" \
POLE STEP BRACKET ’°“°"_\‘

% i 60" © GREATER THAN 24"
WELD STEP LUGS, SIMILAR TO AB. CHANCE CO. 120° @ 16° 70 24°
' s : 180" @ LESS THAN 16"

NO. J500839 TO POLE

NOTES: (Ref. standard TC0608) POLE STEP ORIENTATION
1. NOMENCLATURE, PLACEMENT AND DIMENSIONS MAY VARY —To-
AS NEEDED TO MEET PROJECT REQUIREMENTS, CINERSIONS; ARE TLAT=TOSFLAT
2. MAX. NON-SIMULTANEOUS ALLOWABLE LOADS:
VERTICAL 1000 LBS, 1-3/8"
HORIZONTAL 500 LBS.
. STEP BOLT HORIZONTAL ALIGNMENT ON POLES TO BE AS FOLLOWS:
T0 BE SYMMETRICAL ABOUT FLAT 1 OR CLIMBING FACE
180" APART FOR POLE 0.D. LESS THAN 16"
120° FOR POLE 0.0. 16" T0 24"
60" FOR POLE 0.D. GREATER THAN 24"
CLIMBING STEP BRACKETS TO START 3'-0" ABOVE GROUND
LINE AND CONTINUE TO WITHIN 20" OF TOP OF POLE
AT 1'-6" SPACING.
FOUR WORKING STEP BRACKET LOCATIONS WILL BE
PROVIDED ON FLATS 90 APART AS FOLLOWS:
5'-0" BELOW TOP OF POLE
4'-0" BELOW EACH BRACED POST INSULATOR
4'-0" BELOW EACH CONDUCTOR DEAD END VANG FALL PROTECTION CLIP
OR EACH CLUSTER OF DEAD END VANGS
4'-0" & 8'-0" BELOW EACH CROSSARM
. FALL PROTECTION CLIPS (DIFFERENT THAN STEP BRACKETS)-
ON FLATS | & 7 AT 19'-6" & 37'-" FROM POLE TOP,
10'-0° ABOVE GROUNDLINE, AND AT APPROXIMATELY ENTERGY SERVICES, INC.
20" INTERVALS IN BETWEEN Transmission Standard
DROP-IN STEP AND BRACKET DETALS

o

>

o

o

.z_*.z_m;m'- | sEwsen veRT, SPAGNG, ovensiows, £1c, | e [k [sx [STD NO.  TCO608  [SCALE:  NONE
1.|8~23-0¢ ADDED DIMESNSION TO PARTS RNB NO TDSOZ1A2

13-94 CREATED PAM NS .
ov. o Entergy [pLor 11 [sHa O

DATE: REVISION BY. g
tfincS0 172072011 0000021838 J6 060401

HE

This document is the property of Entergy Sendces, Inc. and contains confi and i owned by Entergy Sendces, Inc. Any copying, use, of disclosure of
this information without the written permission of Entergy Senvices, Inc. is stnctly pmhlbtted Thrs material is protected under trade secret and unfair competition laws and the
ion of the i ined herein is under Federal laws. Violations thereof may result in criminal penalties and fines.

Copyright Unpublished Work Entergy Senvices, Inc.
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Attachment 1: Applicable Standard Framing and Assembly Drawings

Climbing Details

TDS106A1, Step Bolt Details, represents the Entergy specifications for pole steps.

5 STEEL
—] 1-3/8" |— POLE ’
A g 5 3/16" PLATE (SEE DET.)
,,_\,'c_o_ r <3 SQ. NUT AS63 TYPE A
———] ﬁﬁ? : a HEX NUT A563 TYPE A
|
< | "
3/16" R | \_
f e T i A 74
= ;
i . = | M= A394 TYPE @
o P L
=
LINE

Z?/a' DIA. bl T3
€

60" @ GREATER THAN 24"
120" @ 16" TO 24"
180" ® LESS THAN 16"

NOTES: (Ref. standard TCO608) POLE STEP ORIENTATION
1. NOMENCLATURE, PLACEMENT AND DIMENSIONS MAY VARY T
AS NEEDED TO MEET PROJECT REQUIREMENTS. DIMENSIONS: ARE ' FLAT=TO=~FLAT
2. MAX. NON—SIMULTANEOUS ALLOWABLE LOADS:
VERTICAL 1000 LBS. 1-3/8"
HORIZONTAL 500 LBS.
3. STEP BOLT HORIZONTAL ALIGNMENT ON POLES TO BE AS FOLLOWS:
TO BE SYMMETRICAL ABOUT FLAT 1 OR CLIMBING FACE o
180° APART FOR POLE 0.D. LESS THAN 16"
120° FOR POLE 0.D. 16" TO 24"
60" FOR POLE 0.D. GREATER THAN 24"
4. CLIMBING STEP BRACKETS TO START 3'-0" ABOVE GROUND
LINE AND CONTINUE TO WITHIN 2'~0" OF TOP OF POLE
AT 1'—6" SPACING. _/_

21/2°¢
A
L/

5. FOUR WORKING STEP BRACKET LOCATIONS WILL BE == 2 -
PROVIDED ON FLATS 90" APART AS FOLLOWS: 7/8" DIA. [ 1=1/8 S
5-0" BELOW TOP OF POLE

473 BELoW EACH CONDUCTOR DEAD END. VANG FALL PROTECTION CLIP

OR EACH CLUSTER OF DEAD END VANGS

4'—0" & 8'-0" BELOW EACH CROSSARM
6. FALL PROTECTION CLIPS ON FLATS 1 & 7 AT 19'-8"
& 37'-9" FROM POLE TOP, 10'-0" ABOVE GROUNDLINE, ENTERGY SERVICES, INC.
AND AT APPROXIMATELY 20" INTERVALS IN BETWEEN. .

Transmission Standard
STEP BOLT AND CLIP DETAILS

STD _NO. TC0608 | SCALE: NONE

1 [12-20-10 REVISED VERT. SPACING, DIMENSIONS, ETC. W | HsK | WSk No. TDS106A1

0 los-13-04 CREATED Pau | Jws | ws | Q

NO| DATE: REVISION BY: | CHK:| APPR] m PLOT 1wt ]SH.1 OF 1

tfinc9l 1/20/2011 0032065284 21170 TCO60400
This document is the property of Entergy Services, Inc. and i and proprietary inf owned by Entergy Servces, Inc. Any copying, use, or disclosure of
this information without the written permission of Entergy Senvices, Inc. is strictly prohibited. This ial is pi under trade secret and unfair competition laws and the
Xp ion of the inf i i herein is d under Federal copyright laws. Violations thereof may result in criminal penalties and fines.

Copyright Unpublished Work Entergy Senvices, Inc.
Al Rinkhte Racarnmad
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Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIAL

ITEM | QTY. STOCK NO. DESCRIPTION
1 1 NONE SIGN, SLOW—VEHICLE, ACQUIRED BY LOCAL PURCHASE
8 FT. 0000017124 BAND, STRAPPING, 3/4" WD X 100FT LG ROLL, STAINLESS STEEL, 201

BRACKET, BANDING, FLARED LEG, SS, WITH ONE 5/16"—18 X 3/4" HEX HEAD SS BOLT

2 0032047234 AND FIBER WASHER, 3/4" SLOT, SHIPPED 50,/BOX
e St BOLT, CLAMP ASSEMBLY, CARRIAGE HD, GALVANIZED STEEL, HIGH STRENGTH, ASTM B221
MILITARY QQ—A—200/8, 5 GR, 3/8" DIA, 6" LG HIGH STR CARR BOLT, WASH AND NUT.
XING
e e
5 4 3 2 1 o0 e 2 3 " 5
R N e S NS D) NP SN Sl S
p Sl S S NS G Sl G NG NG
INSET
NOTES: :

1) This installation Is optional with the grids,
ond represents o stondaord for uniformity
ocross the system wherever it is used.

2) Install one slow—vehicle sign on third & fourth structures
on each side of overhead line crossings of lines to be
patrolled by helicopter to provide odvance warning
of aerial hazard cheod. Additional structures may be
marked where sight distonce or visibllity Is limited.

3) Place the markers neor the pole tops and away
from the hazard so it will be seen as the helicopter
opproaches the line crossing.

4) Slow—vehicle signs are ovallable for local purchase r'" "1
at form supply stores and major hardware stores. | |
5) If there are two overhead line crossings in close proximity Ay e

of sach other, install two morkers one above the other
on eoch structure. Some structures in- between may require
single markers on both sides of eoch structure.
6) Fasten markers to poles with 3/4" banding as Indicated
In the Bill of Matericl above. Wooden poles may have
the markers fostened with galvanized lag screws, 1/4”

by 2-1/2" and washers. Additional holes or enlarged
holes may be necessary in the marker. SCN—HAZ—XNG
7) On wooden poles, do not install hardware cloth over ENTERGY SERVICES, INC.

the face of the markers. i ' y
Transmission LineDesign Standard

LINE CROSSING HAZARD MARKING
STRUCTURAL ASSEMBLY DETAIL

STD NO. | SCALE: NONE
No. TMD407A0

0 |12-10-08 CREATED TWE | HSK | HSK | .E‘m,

NO.| DATE: REVISION BY: | CHK:| APPR|

PLOT 1=1 [SH.1 OF1

Tncd0 12711 /2008 SGN—HAZ—XNG
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Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIAL

ITEM | QTY. STOCK NO. DESCRIPTION
1 4 0032045038 DAMPER, VIBRATION, SPIRAL, YELLOW, FOR 3/8" HSG & 7#7 AW CDR
2 6 0032054555 PROTECTOR, WILDLIFE, BIRD, 10" DIA, PLASTIC,ORANGE COLOR WITH REFLECTIVE
PANELS ON BOTH SIDES, AND CONDUCTOR CLAMPS. QUIKMARK 10-R
FLIGHT | | [ | |
I | [
_____ —_ e __ _SW OF CROSSING LINE
oo | | i
| | | [
___________ EET s T SW OF CROSSING LINE
| | | |
| | | | |
| | | | | |FLIGHT
C sw c SW C
SPIRAL DAMPER SPIRAL DAMPER

B 5 — _SW OF CROSSING LINE_ __ _ - =7

—_—
— —

——
— — — —
T T e e e —— ——

I |

NOTES: — | g
1) This installation Is optional with the grids,

and represents o standard for uniformity i) L

across the system wherever it Is used.
2) Install these exact quantities when possible.

If varlance s needed, maintain symmetry ¢

about the centerline. T

3) Ploce the Inside QUIKMARK 10=R's immaediately
above the outside conductors, but not closer

than: 19 feet dport. : SGN—HAZ—OHG
4) Ploce IKMARK 10-R"
L T e & . ENTERGY SERVICES, INC.
O) & here e 2 ovemaod Whield wres oromirg the Transmission LineDesign Standard

Entergy line, place half the devices on each wire

unless the owner ‘p.c'[fﬂ‘g dﬁ.l‘ﬂlﬂ)ﬂ OVERHEAD GROUND HthRD MARKING

STRUCTURAL ASSEMBLY DETAIL

STD NO. | SCALE: NONE

T g e . No. TMD40BA0
RG] DATE: REVISION av: [cc[aper] — BIUORRY [PLOT 11 [SH.1 OF1 |
thnco0 1271172008 ~ SGN-HAZ~OHG
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Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIAL

ITEM | QTv. STOCK_NO. DESCRIPTION
1 1 0032048218 NUMBER, BLANK, 10" X 14", POLYPROPYLENE, ALL YELLOW BACKGROUND, 0.23" TH
2 1 0032048221 NUMBER, BLANK, 10” X 14", POLYPROPYLENE, ALL RED BACKGROUND, 0.23" TH
3 0032048222 BRACKET, AERIAL NUMBER, ALUM, 30" LG, FOR 2 10"X14" EVERLAST PLAQUES
4 |8FT. 0000017124 BAND, STRAPPING, 3/4" WD X 100FT LG ROLL, STAINLESS STEEL, 201
§ g i BRACKET, BANDING, FLARED LEG, SS, WITH ONE 5/16°—18 X 3/4° HEX HEAD SS BOLT
AND FIBER WASHER, 3/4" SLOT, SHIPPED 50/BOX
g 5 . S BOLT, CLAMP ASSEMBLY, CARRIAGE HD, GALVANIZED STEEL, HIGH STRENGTH, ASTM B221
00000 MILITARY QQ-A—-200/8, 5 GR, 3/8" DIA, 6" LG HIGH STR CARR BOLT, WASH AND NUT.
INSET T T | }—?
i we) el
T -y — — s —

[ I I

[ ||

| ||

| i

|| ||

SIDE HAZARD | | ||
L L
1 1 2 3 4 5
~ S~ I S N | R Nl S ) e
N~ g RN N | D NS RN NS RNl RN

NOTES:

INSET
1) This Installation is optional with the grids,

and represents o standard for uniformity

across the system wherever it is used.

2) Install one adjocent hozard marker on third & fourth structures
on each side of the hazord adjacent to lines to be
potrolled by helicopter te provide advance warning
of adjacent hazard ahead. Additional structures may be
marked where sight distonce or visibllity is limited.

3) Place the markers near the pole tops and away
frem the hozard so It will be sesn as the hellcopter
approaches the hazard.

4) Adjacent~hazard markers are available from Entergy stores
or directly from Tech Products, Inc., by white=req.

5) Fasten markers to poles with 3/4" banding as Indicated
in the Bill of Material above. Wooden poles may have
the markers fostened ‘with galvanized lag screws, 1/4"
by 2-1/2" and washers. Additional holes or enlarged
holes may be necessary in the plastic marker.

6) On wooden poles, do not Install hardware cloth over
the face of the markers.

SGN—=HAZ-ADJ

ENTERGY SERVICES, INC.

Transmission LineDesign Standard
ADJACENT HAZARD MARKING
STRUCTURAL ASSEMBLY DETAIL

STD NO. | scALE: NONE

- — =Tl @ No. TMD408A0

DATE: REVISION BY: | CHK: PLOT 1=1 ISH.1 OF 1
tfince0 12/11,/2008 SGN—HAZ—ADJ

3l
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Attachment 1: Applicable Standard Framing and Assembly Drawings

BILL OF MATERIAL

ITEM | QTY. STOCK NO. DESCRIPTION
1 1 0032054553 LETTER, "S", 10" X 14", BLACK ON YELLOW, TECH PRODUCTS PART NUMBER EL 12KYS
8 FT. 0000017124 BAND, STRAPPING, 3/4” WD X 100FT LG ROLL, STAINLESS STEEL, 201
BRACKET, BANDING, FLARED LEG, SS, WITH ONE 5/16"—18 X 3/4" HEX HEAD SS BOLT
3 2 032047234 AND FIBER WASHER, 3/4" SLOT, SHIPPED 50/BOX
T, CLAMP ASSEMBLY, CARRIAGE HD, GALVANIZED STEEL, HIGH STRENGTH, ASTM B221
. s 5000017123 BOLT, CLA GE HD, GAL EL, HI GTH, AS

MILITARY QQ—-A-200/8, 5 GR, 3/8" DIA, 6" LG HIGH STR CARR BOLT, WASH AND NUT.

INSET:
x

- G o )

SUBSTATION

NOTES: INSET-

1) This installation is optional with the grids,
and represents o standord for uniformity
across the system wherever it is used.

2) Install one substation hozard marker on third & fourth structures
on each side of the substation with hazard along lines
to be patrolled by helicopter to provide advance warning
of potential hazard cheod. Additional structures may be
marked where sight distance or visibility is limited.

3) Place the markers near the pole tops and away
from the substation so it will be seen as the helicopter
aopproaches the substation

4) Substation hozard markers aore avoilable from
Tech Products, Inc., EL12KYS.

5) Fasten morkers to poles with 3/4" banding os indicated
in the Bill of Material above. Wooden poles may have — e L —
the markers faostened with galvanized lag screws, 1/4”
by 2-1/2" ond washers. Additional holes or enlarged
holes may be necessary in the marker.

6) On wooden poles, do not install hardware cloth over
the foce of the markers.

iy

YELLOW COLOR | BLACK COLOR
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Attachment 2: NESC and Entergy Clearance Requirements

ATTACHMENT 2

NESC AND ENTERGY CLEARANCE REQUIREMENTS

Basic NESC Clearance Requirements

Rule 230A2, Emergency Vertical Clearances to Ground

69 115 138 161 230 345 500
Truck Accessible 16.2 17.1 17.6 18.0 19.4 21.7 24.9
Pedestrian Only 9.7 10.6 11.1 11.5 12.9 15.2 18.4
RULE 232B&C - Vertical Clearance over Ground, Roadway, Rail or Water Surfaces
69 115 138 161 230 345 500
Railroad 27.16 28.09 28.56 29.02 30.41 32.74 35.87
Roads 19.16 20.09 20.56 21.02 22.41 24.74 27.87
Other Area 19.16 20.09 20.56 21.02 22.41 24.74 27.87
Traversed by
\Vehicles
Accessible to 15.16 16.09 16.56 17.02 18.41 20.74 23.87
Pedestrian Traffic
Only
RULE 233C - Vertical Clearance over Another Wire With or Without Wind
69 115 138 161 230 345 500
0 2.66 3.59 4.06 4.52 591 8.24 11.85
13.8 2.93 3.86 4.32 4.79 6.18 8.50 12.12
345 3.32 4.25 4.72 5.18 6.58 8.90 12.52
69 4.06 4.98 5.45 5.91 7.31 9.63 13.25
115 4.98 5.91 6.38 6.84 8.24 10.56 14.18
138 5.45 6.38 6.84 7.31 8.70 11.03 14.64
161 5.91 6.84 7.31 7.77 9.17 11.49 15.10
230 7.31 8.24 8.70 9.17 10.56 12.89 16.50
345 9.63 10.56 11.03 11.49 12.89 15.21 18.82
500 13.25 14.18 14.64 15.10 16.50 18.82 22.44
RULE 234B, C & G - Vertical Clearance over Various Structures
69 115 138 161 230 345 500
Lighting Supports 5.23 6.16 6.62 7.09 8.48 10.80 |13.94
Traffic Signal Supports 5.23 6.16 6.62 7.09 8.48 10.80 [13.94
Supporting Structures of Other
Lines 5.23 6.16 6.62 7.09 8.48 10.80 |13.94
Intermediate Poles in Skip-
Span Construction 5.23 6.16 6.62 7.09 8.48 10.80 |13.94
Building Roofs not Accessible
to Pedestrians 13.16 |14.09 1456 [15.02 [16.41 [18.74 |21.87
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Attachment 2: NESC and Entergy Clearance Requirements

Building Areas Accessible to

Pedestrians 1416 [15.09 1556 [16.02 [17.41 [19.74 [22.87
Building Areas Accessible to
Vehicles (not Trucks) 1416 1509 [1556 [16.02 |17.41 [19.74 [22.87
Building Areas Accessible to
Trucks 19.16 [20.09 [20.56 [1.02 [22.41 2474 |27.87
Signs, Chimneys, Billboards,
Radio and TV antennas,
Flagpoles and Flags, Banners,
Tanks with Catwalks 14.16 [15.09 (1556 [16.02 [17.41 [19.74 [22.87
Signs, Chimneys, Billboards,
Radio and TV antennas,
Flagpoles and Flags, Banners,
Tanks without Catwalks 8.66 9.59 10.06 |10.52 1191 [14.24 [17.37
RULE 234B, C & G - Horizontal Clearance to Various Structures with No Wind

69 115 138 161 230 345 500
Lighting Supports 5.00 5.66 6.12 6.59 7.98 |10.30 | 13.44
Traffic Signal Supports 5.00 5.66 6.12 6.59 7.98 |10.30 | 13.44
Supporting Structures of Other
Lines 5.00 5.66 6.12 6.59 7.98 | 10.30 | 13.44
Intermediate Poles in Skip
Span Construction 5.00 5.66 6.12 6.59 7.98 | 10.30 | 13.44
Buildings 8.16 9.09 9.56 | 10.02 | 11.41 | 13.74 | 16.87
Signs, Chimneys, Billboards, | 8.16 9.09 9.56 | 10.02 | 11.41 | 13.74 | 16.87
Radio and TV Antennas,
Flagpoles & Flags 8.16 9.09 9.56 | 10.02 | 11.41 | 13.74 | 16.87
Banners, Tanks 8.16 9.09 9.56 | 10.02 | 11.41 | 13.74 | 16.87
RULE 234B, C & G - Horizontal Clearance to Various Structures with Wind

69 115 138 161 230 345 500
Lighting Supports 5.16 6.09 6.56 7.02 8.41 | 10.74 | 13.87
Traffic Signal Supports 5.16 6.09 6.56 7.02 8.41 | 10.74 | 13.87
Supporting Structures of Other
Lines 5.16 6.09 6.56 7.02 8.41 | 10.74 | 13.87
Intermediate Poles in Skip
Span Construction 5.16 6.09 6.56 7.02 8.41 10.74 | 13.87
Buildings 5.16 6.09 6.56 7.02 8.41 | 10.74 | 13.87
Signs, Chimneys, Billboards, 5.16 6.09 6.56 7.02 8.41 | 10.74 | 13.87
Radio and TV Antennas,
Flagpoles & Flags 5.16 6.09 6.56 7.02 8.41 | 10.74 | 13.87
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Attachment 2: NESC and Entergy Clearance Requirements

RULE 235B - Horizontal Clearance Between Wires Supported on the Same Structure

69 115 138 161 230 345 500

0 2.08 2.96 3.41 3.85 5.18 7.39 10.37

13.8 2.34 3.23 3.67 4.11 5.44 7.66 10.64
345 2.74 3.63 4.07 4.51 5.84 8.05 11.04
69 3.41 4.29 4.73 5.18 6.50 8.72 11.70
115 4.29 5.18 5.62 6.06 7.39 9.60 12.59
138 4.73 5.62 6.06 6.50 7.83 10.05 13.03
161 5.18 6.06 6.50 6.95 8.27 10.49 13.47
230 6.50 7.39 7.83 8.27 9.60 11.82 14.80
345 8.72 9.60 10.05 10.49 11.82 14.03 17.01
500 11.70 12.59 13.03 13.47 14.80 17.01 20.00

Banners, Tanks

| 516 | 6.09 | 656 | 7.02 | 841 | 10.74 | 13.87

RULE 235C2b1 - Vertical Clearance Between Wires Supported at Different Levels on the
Same Structures

69 115 138 161 230 345 500

0 2.03 2.58 3.02 3.47 4.79 7.01 9.99
13.8 2.03 2.85 3.29 3.73 5.06 7.27 10.25
34.5 2.36 3.24 3.69 4.13 5.46 7.67 10.65
69 3.02 3.91 4.35 4.79 6.12 8.33 11.32
115 3.91 4.79 5.24 5.68 7.01 9.22 12.20
138 4.35 5.24 5.68 6.12 7.45 9.66 12.64
161 4.79 5.68 6.12 6.56 7.89 10.10 13.09
230 6.12 7.01 7.45 7.89 9.22 11.43 14.42
345 8.33 9.22 9.66 10.10 11.43 13.65 16.63
500 11.32 12.20 12.64 13.09 14.42 16.63 19.61

RULE 233B1 - Horizontal Clearance to Other Wires (With or without Wind)
69 115 138 161 230 345 500

0 5.66 6.59 7.06 7.52 8.91 11.24 14.37
13.8 5.94 6.87 7.33 7.80 9.19 11.52 14.65
34.5 6.36 7.29 7.75 8.22 9.61 11.94 15.07
69 7.06 7.98 8.45 8.91 10.31 12.63 15.76
115 7.98 8.91 9.38 9.84 11.24 13.56 16.69
138 8.45 9.38 9.84 10.31 11.70 14.03 17.16
161 8.91 9.84 10.31 10.77 12.17 14.49 17.62
230 10.31 11.24 11.70 12.17 13.56 15.89 19.02
345 12.63 13.56 14.03 14.49 15.89 18.21 21.34
500 15.76 16.69 17.16 17.62 19.02 21.34 24.47
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Attachment 2: NESC and Entergy Clearance Requirements

Vertical Clearance Requirements; NESC 2012 & Entergy Design Clearance

69 KV 115/138/161 kV® 230 kV® 345 kKV© 500 kv(1) (3)

NESC® ETR NESC® ETR NESC® ETR NESC®| ETR NESC® ETR

@ Max. |@ Max. |@ Max. |@ Max. |@ Max. |@ Max. |[@ Max. |@ Max. |@ Max. |@ Max.
Sag(ft)  [Sag(ft.) Sag(ft)  [Sag(ft.) Sag(ft)  [|Sag(ft.) Sag(ft)  [Sag(ft.) Sag(ft.)  [Sag(ft.)

Railroads 27.16 [33.00 |29.02 (35.00 |30.41 [37.00 |32.74 |41.00 | 35.87 |48.00
Roads 19.16 | 28.00 |21.02 [30.00 |22.41 |32.00 |24.74 [33.00 |27.87 |40.00
Other Land

Traversed by

any kind of

\Vehicle 19.16 | 24.00 |21.02 |26.00 | 22.41 |28.00 |24.74 [33.00 |27.87 |40.00
Cultivated

Farmland 19.16 | 27.00 |21.02 |29.00 |22.41 |31.00 [24.74 [33.00 |27.87 |40.00

Land accessible
to pedestrians
only 15.16 | 24.00 |17.02 [26.00 | 18.41 |28.00 |20.74 |29.00 | 23.87 |36.00

\Water Areas Suitable for sailboats:

Less than 20
acres 21.16 | 24.00 |23.02 [26.00 |[24.41 |28.00 |26.74 |35.00 | 29.87 |42.00

20-200 acres 29.16 [ 32.00 (31.02 |34.00 |32.41 |36.00 |34.74 |43.00 | 37.87 |50.00

200-2000 acres | 35.16 | 37.00 |37.02 |40.00 |38.41 |42.00 |40.74 |49.00 | 43.87 |56.00

Over 2000 acres | 41.16 |44.00 |43.02 [46.00 |44.41 |48.00 |46.74 |55.00 | 49.87 | 62.00

Sailboat launch sites adjacent to water: Add 5’

Less than 20
acres 26.16 | 29.00 |28.02 [31.00 |[29.41 |33.00 |31.74 |40.00 |34.87 |47.00

20-200 acres 34.16 | 37.00 [36.02 (39.00 |37.41 |41.00 [39.74 |48.00 | 42.87 |53.00

200-2000 acres | 40.16 |43.00 |42.02 [45.00 |43.41 |47.00 |45.74 |54.00 | 48.87 | 61.00

Over 2000 acres | 46.16 |49.00 |48.02 [51.00 |[49.41 |53.00 |51.74 |60.00 | 54.87 | 67.00

Other supply
lines 34.5kV
and under 2.66 | 8.00 | 4.52 |10.00 | 5.91 |15.00 | 8.24 |17.00 | 11.85 |23.00
Other supply lines:
69 kV 4.06 |10.00 | 591 (11.00 | 7.31 [16.00 | 9.63 [18.00 | 13.25 |20.00
115/138/161 kV | 591 |11.00 | 7.77 |13.00 | 9.17 |18.00 [11.49 |20.00 | 15.10 |22.00
230 kV 7.31 |16.00 | 9.17 |18.00 |[10.56 |20.00 [12.89 |22.00 | 16.50 |24.00
345 kV

9.63 |18.00 |11.49 |20.00 |12.89 [22.00 [15.21 |24.00 | 18.82 |26.00
500 kV 13.25 |1 20.00 |15.10 [22.00 | 16.50 [24.00 |18.82 [26.00 | 22.44 |28.00
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Attachment 2: NESC and Entergy Clearance Requirements

Guys, Neutrals
and shield
wires 2.66 | 8.00 | 4.52 [10.00 | 5.91 |15.00 | 8.24 |17.00 |11.85 |19.00

Communication
s lines 5.66 [10.00 | 7.52 [12.00 | 8.91 [15.00 |11.24 |17.00 | 14.37 |19.00

Notes:

(1) Conductor Temperature: 100°C for ACSR, see table 7.1(b) for other conductor types

(2) NESC Vertical Clearance = Basic Clearance + Voltage Adder; Voltage Adder = 0.4”/kV in excess of 22kV;
refer to 2012 NESC Clearance Calculations.

(3) For 500 kV, the NESC clearance is approximately equal to the clearance requirements derived from a Switching
Surge factor of 2.6.
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Attachment 3: Quick Estimating Corona Loss Curves

ATTACHMENT 3
QUICK ESTIMATING CORONA LOSS CURVES
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Attachment 3: Quick Estimating Corona Loss Curves
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Attachment 6: Entergy Loading Districts

ATTACHMENT 6

ENTERGY LOADING DISTRICTS

NESC District

State County Extreme Extreme Entergy

Wind Light | Medium | Heavy Ice Load

mph inches Case
AR Arkansas 100 M 1 LC-2
AR Ashley 100 M 1 LC-2
AR Baxter 100 H 1 LC-1
AR Benton 100 H 1 LC-1
AR Boone 100 H 1 LC-1
AR Bradley 100 M 1 LC-2
AR Calhoun 100 M 1 LC-2
AR Carroll 100 H 1 LC-1
AR Chicot 100 M 1 LC-2
AR Clark 100 H 1 LC-1
AR Clay 100 H 1 LC-1
AR Cleburne 100 H 1 LC-1
AR Cleveland 100 M 1 LC-2
AR Columbia 100 M 1 LC-2
AR Conway 100 H 1 LC-1
AR Craighead 100 M 1 LC-2
AR Crawford 100 H 1 LC-1
AR Crittenden 100 M 1 LC-2
AR Cross 100 M 1 LC-2
AR Dallas 100 M 1 LC-2
AR Desha 100 M 1 LC-2
AR Drew 100 M 1 LC-2
AR Faulkner 100 H 1 LC-1
AR Franklin 100 H 1 LC-1
AR Fulton 100 H 1 LC-1
AR Garland 100 H 1 LC-1
AR Grant 100 M 1 LC-2
AR Greene 100 H 1 LC-1
AR Hempstead 100 H 1 LC-1
AR Hot Spring 100 H 1 LC-1
AR Howard 100 H 1 LC-1
AR Independence 100 H 1 LC-1
AR Izard 100 H 1 LC-1
AR Jackson 100 H 1 LC-1
AR Jefferson 100 M 1 LC-2
AR Johnson 100 H 1 LC-1
AR Lafayette 100 M 1 LC-2
AR Lawrence 100 H 1 LC-1
AR Lee 100 M 1 LC-2
AR Lincoln 100 M 1 LC-2
AR Little River 100 H 1 LC-1
AR Logan 100 H 1 LC-1
AR Lonoke 100 M 1 LC-2
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Attachment 6: Entergy Loading Districts

NESC District

State County Extreme Extreme Entergy
Wind Light | Medium | Heavy Ice Load
mph inches Case
AR Madison 100 H 1 LC-1
AR Marion 100 H 1 LC-1
AR Miller 100 M 1 LC-2
AR Mississipp1 100 M 1 LC-2
AR Monroe 100 M 1 LC-2
AR Montgomery 100 H 1 LC-1
AR Nevada 100 M 1 LC-2
AR Newton 100 H 1 LC-1
AR Quachata 100 M 1 LC-2
AR Perry 100 H 1 LC-1
AR Phillips 100 1 LC-2
AR Pike 100 H 1 LC-1
AR Poinsett 100 M 1 LC-2
AR Polk 100 H 1 LC-1
AR Pope 100 H 1 LC-1
AR Prainie 100 M 1 LC-2
AR Pulask 100 H 1 LC-1
AR Randolph 100 H 1 LC-1
AR St. Francis 100 M 1 LC-2
AR Saline 100 H 1 LC-1
AR Scott 100 H 1 LC-1
AR Searcy 100 H 1 LC-1
AR Sebastian 100 H 1 LC-1
AR Sevier 100 H 1 LC-1
AR Sharp 100 H 1 LC-1
AR Stone 100 H 1 LC-1
AR Union 100 M 1 LC-2
AR Van Buren 100 H 1 LC-1
AR Washington 100 H 1 LC-1
AR White 100 H 1 LC-1
AR Woodmff 100 M 1 LC-2
AR Yell 100 H 1 LC-1
MO Dunklin 100 H 1 LC-1
MO New Madnd 100 H 1 LC-1
MO Oregon 100 H 1 LC-1
MO Pemuscot 100 H 1 LC-1
MO Stoddard 100 H 1 LC-1
MO Taney 100 H 1 LC-1
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Attachment 6: Entergy Loading Districts

NESC District

State Parish Extreme Extreme Entergy
Wind Light | Medium | Heavy Ice Load
mph inches Case
LA Acadia 140 L 0.5 LC-3
LA Allen 110 L 0.5 LC-3F
LA Ascension 140 L 0.5 LC-3
LA Assumption 140 L 0.5 LC-3
LA Avovelles 110 L 0.5 LC-3F
LA Beauregard 110 L 0.5 LC-3F
LA Bienville 100 M 0.75 LC-2D
LA Bossier 100 M 0.75 LC-2D
LA Calcasieu 140 L 0.5 LC-3
LA Caldwell 100 M 0.75 LC-2D
LA Cameron 140 L 0.5 LC-3
LA Catahoula 100 L 0.5 LC-3E
LA Claiborne 100 M 0.75 LC-2D
LA Concordia 100 L 0.5 LC-3E
LA Desoto 100 M 0.75 LC-2D
LA East Baton Rouge 140 L 0.5 LC-3
LA East Carrol 100 M 0.75 LC-2D
LA East Feliciana 110 L 0.5 LC-3F
LA Evangeline 110 L 0.5 LC-3F
LA Franklin 100 M 0.75 LC-2D
LA Grant 100 L 073 LC-2C
LA Thernia 140 L 0.5 LC-3
LA Iberville 140 L 0.5 LC-3
LA Jackson 100 M 0.75 LC-2D
LA Jefferson 150 L 0.5 LC-3D
LA Jefferson Davis 140 L 0.5 LC-3
LA Lafayeite 140 L 0.5 LC-3
LA Lafourche 150 L 0.5 LC-3D
LA Lasalle 100 L 0.75 LC-3C
LA Lincoln 100 M 0.75 LC-2D
LA Livingston 125 L 0.5 LC-3B
LA Madison 100 L 0.73 LC-3C
LA Morehouse 100 M 0.75 LC-2D
LA Natchitoches 100 M 0.75 LC-2D
LA Orleans 140 L 0.5 LC-3
LA Quachita 100 M 0.75 LC-2D
LA Plaquenunes 150 L 0.5 LC-3D
LA Pomnt Coupee 110 L 0.5 LC-3F
LA Rapides 100 L 0.5 LC-3E
LA Red River 100 M 0.75 LC-2D
LA Richland 100 M 0.75 LC-2D
LA Sabine 100 M 0.75 LC-2D
LA St. Bernard 150 L 0.5 LC-3D
LA St. Charles 140 L 0.5 LC-3
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Attachment 6: Entergy Loading Districts

NESC District

State Parish Extreme Extreme Entergy
Wind Light | Medium | Heavy Ice Load
mph inches Case
LA 5t. Helena 110 L 0.5 LC-3F
LA St. James 140 L 0.5 LC-3
LA St. John the Baptist 140 L 0.5 LC-3
LA St. Landry 110 L 0.5 LC-3F
LA St. Martin. North 140 L 0.5 LC-3
LA St. Martin, South 140 L 0.5 LC-3
LA St. Mary 140 L 0.5 LC-3
LA St. Tammany 140 L 0.5 LC-3
LA Tangipahoa 125 L 0.5 LC-3B
LA Tensas 100 L 0.5 LC-3E
LA Terrebonne 150 L 0.5 LC-3D
LA Union 100 M 0.75 LC-2D
LA Vernullion 140 L 0.5 LC-3
LA Vemnon 100 L 0.5 LC-3E
LA Washington 125 L 0.5 LC-3B
LA Webster 100 M 0.75 LC-2D
LA West Baton Rouge 140 L 0.5 LC-3
LA West Carrol 100 M 0.75 LC-2D
LA West Feliciana 110 L 0.5 LC-3F
LA Winn 100 M 0.75 LC-2D
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Attachment 6: Entergy Loading Districts

NESC District
State County Extreme Extreme Entergy
Wind Light Medmum | Heavy Ice Load
mph inches Case
MS Adams 100 L 0.5 LC-3E
MS Amite 110 L 0.5 LC-3F
MS Attala 100 L 0.5 LC3E
MS Benton 100 M 1 1.C-2
MS Bolivar 100 M 1 1C-2
MS Calhoun 100 M 1 1.C-2
MS Carrol 100 M 1 1.C-2
MS Chickasaw 100 M 1 1.C-2
MS Choctaw 100 M 1 1.C-2
MS Claiborne 100 L 0.5 LC-3E
MS Clay 100 M 1 1C-2
MS Coahoma 100 M 1 1LC-2
MS Copiah 100 L 0.5 LC-3E
MS Covington 110 L 0.5 LC-3F
MS Desoto 100 M 1 1C-2
MS Franklin 100 L 0.5 LC-3E
MS Grenada 100 M 1 1LC-2
MS Hinds 100 L 0.5 LC-3E
MS Holmes 100 M 1 1C-2
MS Humphreys 100 M 1 1C-2
MS Issaquena 100 L 1 LC-3G
MS Jefferson 100 L 05 ILC-3E
MS Jefferson Davis 110 L 05 LC-3F
MS Lafayette 100 M 1 1C-2
MS Lawrence 110 L 05 LC-3F
MS Leake 100 L 0.5 LC-3E
MS Leflore 100 M 1 1C-2
MS Lincoln 110 L 5 LC-3F
MS Madison 100 L 0.5 LC3E
MS Marion 110 L 0.5 LC-3F
MS Marshall 100 M 1 1C-2
MS Montgomery 100 M 1 1.C-2
MS Neshoba 100 L 0.5 LC3E
MS Newton 100 L 0.5 1LC-3E
MS Panola 100 M 1 1C-2
MS Pike 110 L 0.5 LC-3F
MS Ponotoc 100 M 1 1C-2
MS Quitman 100 M 1 1.C-2
MS Rankin 100 L 0.5 LC-3E
MS Scott 100 L 0.5 1LC3E
MS Sharkey 100 L 0.75 LC-3C
MS Simpson 100 L 0 1LC3E
MS Smith 110 L LC-3F
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Attachment 6: Entergy Loading Districts

NESC District
State County Extreme Extreme Entergy
Wind Light Medium | Heavy Ice Load
mph inches Case
MS Sunflower 100 M 1 LC-2
MS Tallahatchie 100 M 1 LC-2
MS Tate 100 M 1 LC-2
Ms Tippah 100 M 1 LC-2
MS Tunica 100 M 1 LC-2
Ms Union 100 M 1 LC-2
MS Walthall 110 L 0.5 LC-3F
Ms Warren 100 L 0.5 LC-3E
MS Washington 100 M 1 LC-2
MS Webster 100 M 1 LC-2
MS Wilkinson 110 L 0.5 LC-3F
MS Winston 100 L 0.5 LC-3E
MS Yalobusha 100 M 1 LC-2
MS Yazoo 100 L 0.75 LC-3C
NESC District
State County Extreme Extreme Entergy
Wind Light | Medium | Heavy Ice Load
mph inches Case
TX Angelina 100 M 0.75 LC-2D
TX Brazos 100 M 0.75 LC-2D
TX Burleson 100 M 0.5 LC-2B
TX Chambers 140 L 0.5 LC-3
TX Galveston 140 L 0.5 LC-3
TX Grimes 100 M 0.75 LC-2D
TX Hardin 25 L 0.5 LC-3B
TX Harris 125 L 0.5 LC-3B
TX Houston 100 M 0.75 LC-2D
TX Jasper 125 M 0.5 LC-2C
TX Jefferson 140 L 0.5 LC-3
TX Leon 100 M 0.75 LC-2D
TX Liberty 25 L 0.5 LC-3B
TX Limestone 100 M 0.75 LC-2D
TX Madison 100 M 0.75 LC-2D
TX Montgomery 110 M 0.5 LC-2A
TX Nacogdoches 100 M 0.75 LC-2D
TX Newton 125 M 0.5 LC-2C
TX Orange 140 L 0.5 LC-3
TX Polk 110 M 0.75 LC-2E
TX Fobertson 100 M 0.75 LC-2D
TX Sabine 100 M 0.75 LC-2D
TX San Augustine 100 M 0.75 LC-2D
TX San Jacinto 100 M 0.75 LC-2D
TX Trimty 100 M 0.75 LC-2D
TX Tyler 110 M 0.75 LC-2E
TX Walker 100 M 0.75 LC-2D
TX Waller 110 L 0.5 LC-3F
TX Washington 100 L 0.5 LC-3E
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*** END OF APPENDIX 10 ***
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