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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 inteadexhd shall not be

construed to be, a comprehensive list of each and every element or oth@nneqtir
applicable to the Work, and shal/l i n no wa
Agreement or any Ancillary Agreement. In performing the Work, Seller shall comply

with the requirements specified in this Scope Book, all Laws and applicable Penahits, a

the other elements of the Performance Standard.

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 Scoped&, 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 Agreement 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 Subation 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 sitestallation 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:
1 Wind Turbines
1 Meteoological Towers

9 Civil works including wind turbine foundations, Hardstand areassi@roads with
passing bays and turning circles (if required), fencing and site rehabilitation

The Scope Book remai ns soorifpueddue diligenceaahd internal eeyiesviriclading o Buy e
by Buyerds subject matter experts). This draft may ne
addressed in the Agreement or the RFP or that have been reconsidéted:sérves theight to issue an updated

version of the Scope Book at a later date.
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1 Site electrical distribution system including turbine steprapsformers, 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)

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

1 Buildings and other structures (if required)
1 Access and internal roads
1 Water, fuel, power, and all other utigs.

Seller shall provide all other ancillary equipment, systems, materials, and components
necessary to deliver to Buyer a fully functional and operational Project meeting the
Performance Standard. Among other thinlgs,Rroject will be designed tmmply with at
least the following principles:
1 allow safe, reliable, lonterm operations.
1 provide maintenance access for all equipment according to the Performance
Standard (including OSHA).
1 achieve at least a thirty (39ar life, recognizing that thteeoreticaldesign life of
the Wind Turbine is a minimum of 20 years as per @&&00 or longeas per the
specific wind turbineds approved Design
1 minimize operator surveillance (the intent being that the Project will be designed to
operate atonomously with minimal interaction by operators such that a limited
O&M staff is required).
1 provide reliable, utility grade power to the interconnect.
minimize adverse local community impacts while adhering to all project permits.
1 minimize impact of ife and natural hazards on site equipment and otherwise adhere
to the Performance Standard and requirements of all project permits

=

1.2  Site Description
1.2.1 General

The Project Site is located in , as further identifidgpendix 1.
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1.2.2 Climatic Conditions

1.3

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

Per section 8, the following documents will be requiaéthe proposal submission and
the FNTP stages

=

Preliminaryenergyyield assessmeneport

Preliminarylongterm site characterizatioeport

Historical Climatological Data set
Detailedlongtermenergyyield assessmeneport

Detailedlongtermresource Assessmeraport and site suitability report

Additional documentation per section 8
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 thetProjec
(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.

Despt e | anguage in NFPA 850 suggesting that
but not required, o for the purposes of thi
the recommendations in NFPA 850 is required except to the extent a deviation from a
recommadation (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

and NFPA850, Entergy Risk Engineering is the Authority Having Jurisdiction on behalf

of Entergyds multiple insurance underwrite
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Seller shall perform the Work and otherwise cause the Project to complglwith
applicable standardscluding thoseset forth inTable 1 belowand those listed in
applicable project permitgTable 1 is not an exhaustive list of all applicable standards.
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Table 1. Applicable Standards

AA Aluminum Association

AASHTO | American Association of Statéighway and Transportation Officials

ACI American Concrete Institute

AISC American Institute of Steel Construction

AISE Association ofiron and SteeEngineers

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 Manufactureissociation 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

NSC National Safety Council

OSHA Occupational Health & Safety Administration

PTI PostTensioning Institute

SAMA Scientific Apparatus Makers Association

SPC Society for Protective Coatings

TIA/EIA | Telecommunications Industry Association/Electronic Industries
Association

UL Underwriters Laboratories
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The BESS used in the Project must be certified to UL 9540, UL 1741 SA, and IEEE 1547
by an NRTL

1.4  Project Sequence and Milestones

The Project Execution Plan shall include a Project Schedule for the engineering,
procurement, congtction, commissioning, and testing of the Project in accordance with
the milestones for the Project, including the milestones set fortakble2 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
Sellershall submit a Project Execution Plan (PEP), which will include:
Health, Safety, and Environmental Plan
Quality Assurance/Quality Control Plan
Project Custody Plan
Project Organization Plan
Engineering Plan
Contracting Plan
Procurement Plan

Construction Rin

== = =2 =4 -4 A4 A - -2

Document Control Plan
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Project Risk Register
Schedule Management Plan
Preliminary Baselinéevell andLevel Il Project Schedules and WBS

Performance Measure Baseline

= =2 =4 =4

Site-Specific Fire Protection Design Basis Document.
1.5.2 Project Schedule andSchedule 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-phased, projegtlanned

di screte activities keyethereqoirememntsofthe oj ect 6 s
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 ptawordinate, check the status of, and

monitor the progress of the Project. The Project Schedule shall be developed in a version
compatible withPrimavera Versio®.2 or Microsoft Projedn native format.

Seller shall provide three (B)vels of the ProjecSchedule as follows:

1 Thelevell 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%) monthlyreport. Levell Schedule activities will be work breakdown
structure (WBS) summary tasks that are driven by_gwel Il WBS summary
tasks. The.evell Schedule shall be an executive management tool used to
monitor overall Project status and shallagn t h t he Pr oj ect 6s \

1 Like theLevell Schedule, théevelll Schedule shall be deliverabbased
and aligns with the Pr oj eeavelliSshedvB S . Wh
shall also be used to validate ttevel | Schedule. A key objective of the
Level Il Schedule is to bring all Project functions together to identify critical
activity sequences and risks and resolve conflicts and restramis! |1
Schedule activities will be WBS summary tasks that are driven by the
Levellll activities falling urder the associated WBS. Thevel Il Project
Schedule shall be developed with activities tied logically throughout using the
critical path method (CPM) precedence diagram form. Seller shall clearly
identify and define the critical path of the Work and Broject in théevelll
Project Schedule. The preliminary baseliasel Il Schedule will be
provided by Seller within forgfive (45)days after the Effective Date. Seller
shall provide to Buyer the final Project baselireel Il Schedule with the
first (') monthly report.
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1 TheLevellll Schedule shall consist of a CPM network that clearly defines the
sequences and restraints between activities at a detailed levdlevigid|
Project Schedule will be a fully integrated schedule with activitiéglig
developed based on thevel | andLevelll Project Schedules. Like the
Levell andLevelll Project Schedules, each activity in thevel lll Schedule
shall be of sufficient detail to assure adequate planning and execution of the
Work throughout its duration. In addition, edatwvel Il Schedule shall
include a basis of schedule. Within sixty (6@ys after the FNTP Date,

Seller shall preide to Buyer the baselirgzvel lll Schedule including the
associated basis of schedule. The initalel 11l Schedule will be frequently
updated during Project execution utilizing the rolling wave planning
methodology.

Seller shall provide a ScheduleaWagement 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 Stile according to the Schedule Management Plan
and the Performance Standard.

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

1 The logical network thereof shall be construgteidharily using the finiskto-
start relationship type

1 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 Suiist&ompletion
Date

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

1 All calendars and activity codes assigned within the schedule must be
assigned at the APAglebabol eekl and

1 Excluding procurement activities, Seller shall schedule Work activities in days
with any Work activity requiring more than fourteen (tldys to complete
being broken down further into shorter duration activities, urBeser
otherwise apmves a single Work activityncluding a duration of more than
fourteen (14)3ays. 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 incluatey operended schedule logic, unless otherwise

agreed by Buyer, except that the Final Completion milestone shall not have a successor.
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1.5.3 Project Controls Reporting

Without | imiting Sellerds obligation to pr
unde this Scope Book or the Agreement, Seller shall submit monthly reports in

accordance witlsection6.2 of the main body of the Agreement (in PDF and in native

file), which shall include:

1 Updated Project Schedule
1 Updated schedule narrative including dedaips of the following:
o Progress narrative
o Monthly planned activity adherence (planned vs. actual)
0 Milestone comparisons from previous updates
o Description of critical/near critical path
o Narrative of any duration change
o Narrative of any schedule variance
1 Updated commodity reporting matrix breaking down key scopes of work

1 Updated cumulative and monthly planned vs. actual physical progoeisges
(physical percent complete).

Beginning with mobilization to site and continuing umiihal Completion, Seller stissubmit, 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 Tuesdayl he weekly report shaihclude Safety Statistics (to be agreed to by both
Parties), key Commodity reporting (including Budgeted Quantity, Baseline Planned Installed
Quantity for the prior week, Baseline Planned Cumulative Installed Quantity thought the prior
week, Actual Installed Qunaity for the prior week, and Actual installed quantity Cumulative
through the prior week), Four Week Schedule (Including prior week actual activities worked and
completed, and the upcoming three week forecast of activities to be worked), Equipment and
Material receiving summary, Construction Status Narrative, Prior Week Weather Summary, and
Construction Manpower Forecasting (including weekly Baseline Planned and Actual FTEs
onsite). Beginning with mobilizatigBuyershall be provided all weekly amdonthly reporting
provided to Seller by Sellerbés Contractors or
obligation to provide to Buyer other reports and information in accordance with the other terms
of this Agreement.

T
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1.6

16.1

1.6.2

2.1

Units and Language
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 kwWh or MWh
Electrical Power kW or MW
Mass Lb or ton
Temperature oF
Velocity Mph
Voltage V or kV
Volume ft3
Mass Density Lb/ft"3
Pressure Bar
Torque Lbf

Language
Seller shall provide all information in the English language.

SCOPE OF WORK

General

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

1 The survey and assessment offnejectSite

1 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 Rioatling
theWind TurbinesMeteorological Towershe BESS, the HV substaticand
the HV transmission line(s)

1 Onsitequality control assurance and control programs, which shall include
torqueing of electrical connections and mechanical mounting fasteners

PROPRIETARY AND CONFINDENTIAL INFORMATION
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1 The works and services related to preparation, civil, mechanical, electrical,
I&C, and communication

1 The security oftie Project Site

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

2.2  Design and Engineering

Seller shall be responsible for ditsign and engineering of the Project and Project Site in
accordance with this Scope Book and the remainder of the Performance St&edi@rd.

shall cause all design and engineering Work to be performed in accordance with all Laws
(including codes andandards), applicable Permits, and the other elements of the
Performance Standard. The design shall meet the interface requirements of the EAL
Transmission Systefincluding communications and battery limits.

The energy and other products delivered &oghd shall comply with the requirements of
the GIA and all other elements of the Performance Standard.

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

The Project shall include awellst abl i shed cl assi fggahgoh and
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 foundsets forth the list of Approved Vendors for the
equipment specified therein. Pursuant to Sedi8rof the Agreement, Seller may only
procure the equipment specifiedirror! Reference source not found.from an
Approved Vendor.

Seller shall provide documentation, as further detailed in Se@tiasf this Scope Book, to
Buyerf or Buyer 6s design review of the Project

1 30% completion of detailed design
1 60% completion of detailed design
1 90% completion of detailed design
1 100% 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

2NTD; This Scope Book assumes the Project will be interconnected directly to the EAL Transmission System.
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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 fatimments from Buyer on each such
set of documentsContinuation to the next phase of the Project without first obtaining
Buyer approval of preliminary designs will be at the sole risk of Seller ancope s

change will be awarded for any rework required due to such continuation of work.

2.3 Civil and Structural
The civil and structural Work includes:
2.3.1 Infrastructure and Outdoor Works

Civil works, structures, and foundations for the Project Site, such as:

1 Rerauting of existing underground services, such as piping, cabling, and ducts, if
appropriate

Civil works for discharging rainwater

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

1 Construction of new roads, parking areas, and pavement as a part of the required
infrastructure. Roads shall be designed of sufficient bearing capacity and in
accordance with the Performance Standard. The following shall be included as
minimum:

0 Main access road(s)

o Internal and perimeter roads

0 HV 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

0 Service roads

o Onsite infrastructure
All civil works for the HV Substation

All civil works for routing and installation of the transmission line
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1 Any other outdoor civil works required inside the Project Site oreasled for
interconnection of the Project to the EAL Transmission System.

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

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

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

1 Civil works for transformer, switchgear, and enclosures, including their
corresponding fourations

Civil works within the HV Substation area for power evacuation

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

Civil works for the Electrical Inteannection Point, if required

Underground cable for MV and data connections inside of the Wind Turbine field
Connecting MV and 1&C cables to the agreed interface points

Power and control cabling

Transformer foundation(s)

Switchgearfoundation(s)

Enclosure foundation(s)

= =4 =4 4 A4 -5 -5 -2

Metering (operational meters [not the revenue meterCsélector Substation
Attachmen)

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

Civil works, structures, and foundationsc¢luding:
1 O&M Building

2.3.4 [Reserved]
2.3.5 Storage

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

2.4  Electrical
2.4.1 Auxiliary Supply System

The Work includes the supply, assembly, anthifegtion of the following components:
1 Auxiliary transformer(s)

LV switchgear

LV panel board

Busducts and cables

Conduits and cable trays

Protective devices for inverters, transformers, MV and main LV switchgears

Required protection systems

Lighting System(including emergency lighting)

Grounding

Electrical workshop equipment

Backup power supply/emergency generator (including UPS)

Lightning protection system, where applicable

= =4 =4 4 A4 -4 -4 A2 -5 -5 -5 -2

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 thsupply, assembly, and installation of the following components:
T MV Switchgear
1 MV Transformers
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2.4.3 Instrumentation and Control

The Work with respect to the local control system (BG$)ludes 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

1 Human Machine Interface (HMI) to operate andnitor the Project from the
control room

1 Meteorological Tower as described in Section 3.4.2 below
1 Revenue metering systems at the HV Substation
1 Plant monitoring system
1 Communication systems (telephone, LAN/WAN system, etc.)
1 GPSbased clock systems
1 Data tansfer to Buyer remote control center (e.g., via the internet)
1 All works required for integration of the Project into the HV Substation control
system
T Al | works required for i mpl ementation an

systems, including atiequired equipment and software as well as testing, auditing,
and all necessary documentation as required by MISO

2.4.4 Battery Energy Storage Systerh

The Work includes the supply, assembly, and installation of the following components:
1 Battery container(s)felosure(s)
BESS power conversion system(s)
BESS bidirectional power inverter(s)/converter(s).

1

1

1 Transformer(s)
1 Switchgear

1

Auxiliary equipment and systems

3 A distribution control system (DCS) providing equivalent or better controégjuipment is also acceptable. The
term ALDCO shall be deemed to include such a DCS for p

4To be included for Projects with a battery component.
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Grounding

Conduits and cable trays
Cables

Relay Protection

Metering System

HVAC System, fullyredundant
UPS System

= =2 =2 4 A4 A4 A A

Instrumentation and Control System (including firefighting system)

=

Explosion/deflagration (thermal runaway) mitigation equipment.
Environmental Requirements

Seller shall design, build, and maintain the Project to meet all applicabl®inental

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
all applicable Environmental Laws and standards. Applicable atdsidor

Environmental protection must be fulfilled without any restriction.

Without limiting the terms of the main body of the Agreement or the other elements of
the Performance Standard, Seller shall cause the Environmental Consultant to conduct
Environnmental Assessments (EA) on behalf of Seller and Buyer in compliance with Good
Industry Practices and the theuarrent requirements and Laws reasonably in advance of
the FNTP Date and within 180 days prior to the Closing. Seller shall provide to Buyer
reasmable 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 Cosultant regarding any Environmental Assessment.

Seller shall satisfy all conditions specified in all project permits.
Site Fire Protection

Seller shall provide to Buyer a complete set of the fire protection design basis
documentation for the Project Steor Buyer 6 s review and appro
equi pment and materi al purchase orders for
approval. NFPAB50, Chaptel4 (Paragraph$4.2 and 14.4), and applicable sections in
Chaptergl-10isthecurren st andar d by which Buyer and B
property and asset protection and actions
assets. Buyer intends to utilize Chagtérand other applicable sections of NF&20 as

a basi s fuwewof B fireeprot@ciion design basis documentation provided by
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2.7

2.8

Seller. This set of documentation will be updated from time to time to include and record
all fire protection design decisions as the Prgpogresses

Site Security- Construction

The Project Custody Plan to Hevelopedn accordance witlsection12.1(b) of the
main body of the Agreement shall include the following:

1 Surveillance equipment to detect unauthorized access to the Project Site
1 Security fencearound the METdwer, including guy wires (if applicable)

1 Project Site access gate with interfaceréanote operation from Operations
Center.

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

1 Locks on any building on the Project Site that costamicroprocessebased
relays

M Locks and alarms on all tower base doors

1 Necessary cables (e.qg., 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 Acces€ontrol System) for card reader access to all protected areas
on the Project Site that contain cyber assets

1 Prewiring of the main plant control room/enclosure entrance for, and
procurement and installation of, professional grade security cameras that
sats f y B uy e commiand¢ EeRuements and the other elements of the
Performance Standard

1 Door alarms on all electrical hardware enclosures/pamelsany BoP security
systems.

Seller shall ensure that the security systems comply with all requireafdraw,
applicable Permits, and the other requiremehtie Performance Standard.

Temporary Site Installations and Laydown Areas

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

Seller shall provide safe, secure, weatherproof, and functional offices on the Project Site,
complete with electrical, telephone, water supply, air conditioning/heating, drainage, and
sewage disposal services 6énofftheBrojgcer 6 s us e
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2.9

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, includy temporary office trailers as necessary or advisable
for completion of the Work.

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

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 thehptaugh the
Substantial Completion Payment Date.

In addition to the Transferred Closing Inventory and any TransferreeJRuosihg

Inventory required to be supplied by Seller hereunder, Seller shall provide, approximately
16 weeks prior to Substantiab@pletion, 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:

1 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.

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

9 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.

Seler 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 prededatie

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 supportBéyer r evi ew and f
of such list. Following finalization of the list of such spare parts and Consumables for
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operations that Buyer is electing to maint
Buyeros direction and adddiveryto thasiteadgsgnatedh e pr o
by Buyer of such spare parts and Consumables

2.10 Project Utilities

In accordance witection5.4 of the main body of the Agreement, Seller shall procure,
and provide the necessary means of transportation and deliveeyRodject Site of,

each commodity, utility, utility product, arsrvicenecessary or desirable for the
performance of the Work.

2.11 Redundancy Concepts
Seller shall cause the Project to satisfyftiilowing general redundancy requirements:

1 If afailure in an instrument or in a control component can directly or
indirectly cause the failure of the whole system, redundant instrumentation
shall be provided.

1 The trip or outage of any single equipment or any single piece of auxiliary
equipment shall naaffect the operation of the Project.

Elements that shall be provided with full redundancy include:
1 Communication links between LCS and the rerumtetrol facilities
1 Battery Container(s)/Enclosure(s) HVAC systems
i Backbone IT switches

3 TECHNICAL REQUIREMENT S

3.1 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-y8@) useful life expectancy.

The rated power of the Project, as included in Appefdif 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 redunsiactcyhat the

Facility Availability Rate of 99%, asequired per Appendix 1 of this Scope Bk

sustained throughout the Project and the redundancy requirements in Section 2.11 of this
Scope Book are satisfied.
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3.2

3.21

3.2.2

Seller shall perform and complete the Waorla 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 whessible 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 compahafitsomply 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 interfezen 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 gatiion 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 instramiamt
communication, or similar electronic equipment within the Project or elsewhere on the
EAL Transmission System. The Project shall be designed to suppress EMI effects and
must meet the specifications of the latest revision of IEEE 519.

If not suppliednternal to the Wind Turbine, each Wind Turbine location shall include a
medium voltage, paemount transformer. Such transformer shall be sufficiently sized to
allow the full Wind Turbine capacity to be delivered

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 equipmenysteths. 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 Investigaion

Seller shall conduct geotechnical investigations on the Project Site in accordance with the
Performance Standard, foundation design requirements, as well as specific local
geotechnical and hydrological parameters. Without limiting Seéti®f the main body

of the Agreement or the other requirements of the Performance Standard, the results of
the investigation shall serve as a basis
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design, including identifying the required foundations and eantks, 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 penetsitipn te
soil resistivity (electrical), soil physical properties, soil mechanical properties, soil
chemical properties, and ground water (hydrological), shall be provided at the following
minimum frequencies:

1 Wind Turbines: each Wind Turbine location, quangier Turbine Supplier
recommendations

1 O&M Building: minimum of one (1) location at the O&M Building
1 Meteorological towers: each fretanding 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 repdBoring depth at each Wind Turbine location shall be

per the Turbine Supplierds recommendations

If using rock anchor foundationsyack 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 rock mass rating, rock classifications, depth of
overburden, rock quality desigtion, joint spacing and orientation, stratifications, rock
material strength, and water pressure in joints.

3.2.3 Site Clearing, Grading, and Soil Improvement

Seller shall design the general grading of the Project Site considering the needs of the
general draiage system. Soft, shifting, or unstable subsoil aregsbe excavated down

to firm subsoil and replaced with walbmpacted suitable selected or imported fill

material as determined by the engineer of record. Compaction levels shall be to an
acceptablestandard in accordance with the Performance Standard. Seller shall ensure

that all Project grading and drainage and access roads are designed to the requirements of
all Laws and applicable Permits.

Without limiting Sectior2.3 of the main body of the Agement or the other

requirements of the Performance Standaadthwork (excavation, fill, backfill, slopes,

etc.) associated with grading and drainage, including materials and installation, shall be
conducted in accordance with the final geotechnical @aladaas reasonably determined

by Sellerds geotechnical engineer (s) for t
earthwork shall be performed by a qualified, experienced, properly licensed independent
quality control inspection and testing firm dxr by Seller.
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3.24

3.2.5

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

Backfill for trenches shall be selectto 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 maiai

Any debris or unsuitable material shall be removed from the site and properly disposed of
in accordance with local Laws, applicable Permits, and the Performance Standard. If
necessary, any surplus soil shall be transported to another suitablesateairoutside

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 shatbli@, 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, Sker 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, soititmns, or Environmental conditions.
Seller shall provide erosiecontrol 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 disckarfjsoitbearing 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 conditionsitey will be exposed to during the life span of the Project without any
significant decrease in serviceability or strength. All construction materials shall be in
accordance with the latest version of the codes and standards, per Section 1.3 of this
ScopeBook, and the other requirements of the Performance Standard

Drainage and Stormwater Management

Without limiting the Performance Standard, the Project shall,lea Seller shall be
responsible for developing, constructing, and maintaining througBubstantial
Completion Datea Project Site stormwater management et meets all Laws
and applicable lBrmits. Seller shall conduct a topographical survey to define the
general drainage for the Project Site and shall use the survey as a basisdégrghef
the Project Site stormwater management plan. Seller shall complete and submit all
necessary permitting applications, including stormwater discharge NPDES Permit
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applications, to the appropriate Governmental Authorities. The stormwater managemen
plan, the Work, and the Project shall comply with all such Permits.

Seller shalldevelop, design, engineand construct an adequate drainage system,
including any necessary inlets, pipes, channels, manholes, stormwater swales, surface
flow, outlets, @ other components for collecting, directing, and disposing of storm water
from the Project Site. 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 fitevelopment stormwater runoff to the
greatest extent possible. Any contaminated runoff shall be segregated and detained
separately in strict accordance with all Laws and applicableiBerPermanent
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 (HDPHhe 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, riap, and/or concrete, as applicable, based on the water
velocity.

All areas not drained via 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 outlet8 begrovided 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.

The Parties acknowledge that dfsite fire department respongea fireator

threateninghe Project Site likely will includéhe spraying or use of sidicant quantities

of wateror fire retardant materiab protecthe Project and reduce the risk of property
damage, personal injury, or other harm or casualty. Sellerdsdsijn, engineer, and
construct the Projetd directwaterintroduced to the Project Site to suppress fire or
mitigate fire risk to an approved safe location and contain such water within such location
in accordance with the Performance Standard.

1 Spill containment for Project transformers shall be as addressed in the SPCC Plan.
Where applicableheequipment, systems, structures, and other means for
containment of firefighting water used for transforress or incidentsshall be
designed, engineereddsized to accommodate, provjae include, at a
minimum, each of the following without uncontrolled flooding on the Project Site
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or off-site dischargeThe spill of the largest single container of any flammable or
combustible liquid in the area

The maxmum expected manual hose streabedw) for ten minutes

Where open pits are used for transformer containmentjrachlayer of rock
between steel gratings should be provided at the top of the pit.

The Projectods equi pnrehodefloframthe josaltfiems af f ect
department response for containment and runoff considerationpshatle at least the
following capacity flow volumes

1 500 GPM for all lube oil and liquid fuel hazarais the Project Siteegardless of
guantity

1 500 GPMfor all outdoor transformersn the Project Siteontaining > 1000
gallons mineral oil

1 250 GPM for all outdoor transformens the Project Siteontaining < J000
gallons mineral oil

3.2.6 Erosion Control

An erosion and sediment control plan shall be developdby Sel | er s | i cens
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 sedimeraden runoff from leaving thEroject 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 protectiosediment 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 soll
conservation district. Silt bags reasonable equivalent shall be included as necessary
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).

3.2.7 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 and the other
elements of the Performance Standard.

Foundations shall be designed, constructed, and completed to take into account the site
climatic conditions (including, heat, cold, rain, wind (including maximum wind speeds
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recorded in the region)), soil conditions, and seismic loads, and thermal loadd 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 amount of thelevation shall be based upon the results of the hydrological study and
the Performance Standard, and in any event shall be at least three inches above the top of
the ground.

3.2.8 Turbine Foundations

Wind Turbinefoundationdor the Projec{ Turbine Foundatiosd ¥hall be constructed at
eachapprovedVind Turbine location.

TurbineFoundation desigshall be in accordance withe Project irbinesu p p |l i er 6 s
(ATur bi n epro8idep palaretefsnthe applicable turbinandlocal, national,

and internationlsstandard. Turbine Foundations shall be reinforced concrete designed

in accordance witthe Turbine Supplied srojegetsite and other desigrequirements$or

the ProectASCE/ AWEA RP2011 ARecommended Practi ce¢
Landbased Wi nd Tur bi nA&ClI&S8 angahertrele@atepplicable ur e s 0
standards andodes, and the Performance Standard

Turbine Foundations shdle designed bgn EAL-approvedcontractorand peer
reviewed.

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

Turbine Foundations shall include a grounding gedigned and completed
accordance with th€urbine Supplier recommendation and local, national, and
international standards)cluding NESC

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

Turbine Foundation anchor bolts shall have a minimum projeasaecommended by
the Turbine Supplier.Anchor bolts not md#g this requirement may be rejected by
Buyer.

Foll owing Wind Turbine installation, a gra
around the perimeter of each Wind Turbine location, at a minimum distance of twenty
(20) feet beyond the Wind Turi® tower wall in all directions.

ProjectWind Turbine Pads
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3.29

A Wind Turbinepadfor the Projec{ A Wi nd T u sHall be eonsRuztdddal every
Turbine Foundation locatioand in accordance with the Project design/layout drawings

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

Wind Turbine Pads shall comply with the Turbine Supplier Projeetr&juirements.

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 maintaime
construction and operational peritidensure a safe working enviroam.

The grade of eacWind Turbine Pad shalle as specified by the Turbine Supplier and
crane contractonotto exceed two percent (2%) grade.

Wind Turbine Pads shall have a graveled surface witlgsaitbe cleared and compacted

to at least ninetfive 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 structuresacordance with the Performance Standard.
Without limiting the foregoing, and for the avoidance of doubt;galwanized steel shall

not be used for piles.

3.2.10 Roads

Roads and bridges shall be designed in accordance with the requirements of Law,
applicable Panits, and the other elements of the Performance Standard. 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 thesminimum design conditions shall be designed to meet such planned or
reasonably expected use.

Without limiting the Performance Standard, new roadway lanes shall be as per the
Turbine Supplier, crane requirements, and transportation studies requiremregard
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 the Turbine Supplier.
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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 meeting the
Performance Standard or replaced and compacted with suitable material, if necessary,
and the sulbase, base, and pavement layers selected so as to provide sufficienf beari
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 $all 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.

3.2.11 Fencing and Gates

Seller shall install perimeter fencing for the Meteorological Towers (including guy wires,
if applicable) and any temporary eqgoipnt 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) fegider 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 eggodenown

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.

3.2.12 Parking and Access

Seller shall be responsible for assuring that parking areas are included next to all

buil dings and enclosures required for the
guantity of parking spaces domandmaintkeeance uf f i c
staff, with five (5) or more additional p a

Seller shall be responsible for ensuring that adequate parking is available for Project
construction and commissioning staff and parking and aeceas 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.
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The Collector Substation Attachment and High Voltage Overheaasmission Line
Attachment have additional constraints.

3.2.13 Buildings

Buildings on the Project Site shall be designed in accordance with the requirements of all
Laws, applicable Permits, and the other elements of the Performance Standard.
Construction mateais used in Project buildings and enclosures shall meet the definition

of noncombustible 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
construcon, where used, shall be AClass 10 or
and NFPA rules and recommendations shall be followed for the fire safety design and fire
protection systems.

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

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

3.2.14 Foundation Inspection Report

A Foundation Inspection Report shall be provided for each Turbine Foundation,
including excavation and every drilled pier constructed (if aBgch report shall include
the following minimum information:
1 Information on deviabns from the foundation design and actual installation
1 Location ofthecente of thefoundation
1 Cable trenches intihefoundation/excavation area and daisy chaining (or else) to
neighbouring foundations and including SCADA/communication cables
1 Location and orientation ofinyturbineficarod or ficage insert and/or cable
pit/ground level component plinths (if availablex | | as per OEMG6s des:s
1 Cube tests, osite tests results
1 Temperature during curing, additives to concrete if used (appemiditives)
3.3  Electrical Requirements
3.3.1 General Requirements

Protective relaying, metering, and controls for all electrical equipment shall be according
to industry standard metering and relaying, including NERC compliance, applicable
codes andtandards, and other requirements of the Performance Standard

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

Cables shall be designed in accordance with the proposed veitaige df the Project.

All cables shall be halogdee, fireproof, and selextinguishing, with XLPE isolation
where required. For buried cable, amtilent and antiermite additives shall be included
for cable protection.

All cable (regardless of vage 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 therrect maximum voltage and sized according to the
operating and shedircuit 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 theirufaature.
Conductors shall be aluminium or copper.
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 Sectiokrror! 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.

3.3.3 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 snugector 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.
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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 aboveground power and communications cabling shall be installed irugonlll
below grade crossings, including road and utility crossings, shall be installed in conduit.
Conduit shall be installed from each Wind Turbine to eachnpaant transformer (if

any).
3.3.4 Grounding

A comprehensive soil resistivity measurement shapidréormed in accordance with

IEEE Standard 81 and the Performance Standard. All exposed equipment shall be fully
grounded and bonded in accordance with Law, applicable Permits, the requirements of
any Governmental Authority and the applicable stand#stésilin Sectiorkrror!

Reference source not found.

Wind Turbines shall be installed in accordance with the original equipment
manufacturerds recommendations for groundi

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 SectionError! Reference source not found.

Met eorol ogical towers shal/l be grounded as
3.3.5 Lightning Protection

Lightning protection for buildings shall be provided in accordance with NFPA 780, IEEE
Std. 9981996, 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 protectian

3.3.6 Interconnection Requirements

Without limiting Sectiorf20.14 of the main body fothe Agreement, Seller shall cause
the Project to comply with the interconnection requirements set forth in the GIA.

3.4  Main Equipment Requirements

All equipment described in this Sectishall be supplied by one of the Approved
Vendors listed irError! 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 coreptsishall comply with the
applicable standards listed in Secttemor! Reference source not found.and the other
elements of the Performance Standard.
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3.4.1 Wind Turbine Offloading and Erection Specifications
3.4.1.1 General Provisions

Wind Turbine erection shall follow a idrefe
erection shall be reviewed and approvedhyerand the Turbine Supplier before

continuing Wind Turbine erection activities, asuch approval shall not be unreasonably
withheld or del ayed. The fireferenced Wind
model finished product for all subsequent Wind Turbine erections.

Wind days shall be actively minimized by scheduling Wind Turbknmeetion 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 theprevailing 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 instrument® phie start of all

lifting activities, and measurements shall be recorded on a Contfant@hed data

logger. Handheld anemometers shall also be furnished to determine safe wind speeds for
all other operations. All such wind data shall be shaigdBuyer.

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 minintamaelisf

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, serratedlitrg 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 shadirfimmed 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 Suppliefurnished 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.
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All rigging utilized for the transportation, offloading, or erectainNind 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 byBuyer.

Copies of testing certificates and caditbon records for all tooling shall be maintained at
the Project Site and available for reviewByyer.

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 independexperienced third partySellershall notify
Buyerof 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.

All testing reasonably recommended or required by the applicable equipment
suppliers.

Structural works testing for grout properties.

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

Megger test of all 34-%V Wind Turbine cables.

Final continuity tests after completion of all system connections. Acceptable
continuity ests shall include a Megger test or VLF test at 100 percent of rated
voltage.
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3.4.2 Meteorological Tower Specifications

References to fimeteorological towerso here
permanent and temporary meteorological towers, unless ilyptated otherwise.

Meteorological towers are to be installed for the following applications:

1 To assess the wind resource priofRg]. If at that time the actual turbine is not
known yet, the top anemometer shall be installed as close to hub &ejgbdsible.
From this tower, a yearo6és worth of data
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Climatological Data setThis data will be extrapolated, correlated and Energy
Yield Assessment (EYA) will be calculated (including the 24x12 matrix)

1 Long term permaent 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 performancéach tower can also be used for power curve
verification for nearby windurbines and/or Insurance issues

1 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 towerc#dibrate the site

Meteorological towers shall be sized and constructed appropriately to allow
instrumentation to be placed at Wind Turbine hub height. Alsyegde (i.e., goalpost)
anemometer orientation, as shown in IEC 61424, shall be utilizedsuch sideby-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 thecbnatructed

hub height of the Wind Turbine.

Meteorological towers shall be designed and fabricated to the latest EIRZRARS
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures and
according to other Applicable Standards.

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
Buyerprior to procurement of such equipment or matsrial

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

All permanent meteorological tower locations shalldreced. Fencing shall be placed to
allow a minimum of ten (10) feet of free space around the tower Badeast one (1)
walk gate shall be installed at each permanent meteorological tdWwenvalk gate shall
be a lockable, singlaung, 4foot-wide, swng-gate for personnel access.

All meteorological towers shall incorporate a safety climb cable.

Sufficient grounding and lightning protection per IEC 61-4Q@0shall be installed on all
meteorological towers, including lightning finials. Meteorologtcavers shall be
independently grounded; meteorological tower grounding shall not be interconnected to
the Wind Turbine grounding system.
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All anemometers shall be type Afirst cl ass
calibrated in accordance wthMES NETO0s Anemometer Calibratio
performed by a MEASNE= ertified organization.

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

Each permanent meteorological tower shall include, as a minimumstallments
specified per IEC 614002.

Each permanent meteorological tower shall include the following other equipment:

1 Two (2) obstruction lights, including tepnd midlevel, and including mounting
brackets.The toplevel light shall be mounted beladve goal post.

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

Cabling.

H-frame equipment rack.

Fiber patch panel.

Safety climb cable.

= =4 =4 4 A - A

Temporary power supply for data logger and aviation lights (if aepow
performance test (@, power curve test) is performed).

All meteorological towers shall be provided with aviation obstruction lights, including
top- and midlevel as required, and including all mounting assemblies, GPS controller,
and photocell as redred 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 Windngstb

Aviation obstruction lighting equipment shall be designed for continuous operation.
Aviation obstruction lights shall be FAA Type&64 (single, red, flashing configuration).

Obstruction lighting shall incorporate an uninterruptible power supagbable of
supplying backup 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 Circ8iich permanent power supply
path shall follow theame route as the Collection System Circuits in order to minimize
disturbed area.
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Backup power, in the form of uninterruptible power supply systems, shall be installed in
nearest Wind Turbine of each meteorological towEsch uninterruptible power supply
system will have a minimum capacity of 48 hours backup power for each meteorological
tower.

3.4.3 Wind Turbine Specification

The Wind Turbine, including all components, shall be capable of operating at rated
capacity in a safe, reliable, and continuous manmeémathout undue maintenance under
themeteorological 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 cdR#&L 9010

(pure white)or RAL 7035 (light gray) are acceptable colofsnon-glare finish shall be

used. Touchup paint shall be provided as reasonably necessary to repair any damage to
Wind Turbine equipment that occurs during the transportation, offloading, erection,
and/orcommissioning of the Wind Turbine&ll damage shall be repairesthd Remedied
prior to acceptance.

The Wind Turbine (including the tower and nacelle) shall have no external markings
unless explicitly listed hereior required by Law, applicable Permits, or other elements
of the Performance Standard

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 Projedo8awing
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 faciiis,
complies with thd?erformance Standard

The Turbine Supplier shall supply the wind turbines whiisame sultomponents aset
forth in or provided for byhe Design Certificatancluding, br purposes of thiExhibit

A, the rotor blade set; hubjtgh system; main shaft; main bearing; generator; gearbox;
mechanical brake; higbpeed shaft coupling (if used); internal crane; power converter;
mediumvoltage transformer; service lift; internal tower wiring and cabling; controller;
auxiliary system; wid 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 th accepted Design Certificate for the Wind Turbine Generator utilized for the
project.
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The Wind Turbine shall hold current certification of compliance with IEC WT 01/ IEC
614001 / IEC 6140022, either in the form of a Type Certificate orADesign
statement of compliance (collectively, the

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

Proposals shall include an assessmestiébility 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 fa period of at least20year€ont r act or 6s requi r e
wake sector management (if any) shall be included in the suitability assessment.

Quiality control and assurance prograofdyoth Turbine Supplier and their component
suppliers, shall meet ISO Q0 requirementsEnvironmental programef both Turbine
Supplier and their component suppliers, shall meet ISO 14001 requirerhieaish and
Safety programf both Turbine Supplier and their component suppliers, shall meet ISO
18001 requirements.

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

Rotor blades.

Gearbox(if applicable).

Generator.

Main bearing.

Hub.

Controller.

Power converter.

Tower.

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

Mechanical brake.
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Transformer (if applicable).
3.4.3.1 Rotor and Blades

The rotorshall be of thredladed cantilevered construction.
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The rotor shall be mounted upwind of the tower.
The rotor shall have a horizonakis orientation.

Blades shall have an integrated lightning protection system, in accordance with IEC
6140024.

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

3.4.3.2 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 naedthrough internal access.
3.4.3.3 Generator
The generator shall have a rated frequency of 60 Hertz.
The generator shall operate at the manufac

The generator shall have a rated power of no less than 2,000 kilowatt® edjdet Site
air density.

The generator shall be of minimum protection class IP54.

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 epate with a stepp transformer with a highide voltage of 34.5
kilovolts.

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

Generators shalie manufactured by an experienced component supplier in an ISO 9001
cettified facility

3.4.3.4 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.
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The gearbox shall be manufactured by an experiecmeghonent supplier in an ISO
9001 certified facility.

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

3.4.3.5 Pitch System

The Wind Turbine shall include a pitch systemdontrolling 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 &otuéor pitch drives.

Pitch systems employing hydraulic actuation shall include adequate spill containment or
an absorption systenRitch systems employing hydraulic actuation shall incorporate an
appropriate filtration systenPitch systems employinglectric actuation shall include
backup power for failsafe operation.

Rotor blades shall be automatically pitched on a regular basis durirgpecational
periods to ensure a consistent distribution of lubricants

3.4.3.6 Braking System

Normal braking will be doe using the bladesMechanical 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 gamg 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 systn shall be selbrienting.

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.
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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 supdgirieup
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 nacellp@oents.

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 aidlip surfaces.

Nacelles shall bassembled by an experienced component supplier in an ISO 9001
certified facility.

3.4.3.9 Tower

The Wind Turbine shall be mounted on a tapered, tubular, watertight, tblwer.
supporting (e.g., guy) wires shall be used.

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

The tower shall be accessible through a lockable door at the base of theDowes.

shall be protected by an intrusion alarm integrated into the operator SCADA System.
Permanent metal stairs, including concrete padthiostair 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 meeDSHA 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 shallincorporate an uninterruptible power supply capable of

supplying backup 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, 126volt alternating cuent, 20amp 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 naceltoors of all platforms shall have aslip
surfaces.

A ladder shall be included in the towfer internal ascentThe tower ladder shall reach
from the base of the tower to the nacellde 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 rmunted along the ladder route inside the tower to provide
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adequate lighting of the tower interiohn OSHA-compliant fall arrest system shall be
included that is compatible with the tower ladd&he fall arrest system shall be

designed and manufacturadcording to the latest versions of the following standards, at
a minimum: EN 3531, EN 362, EN 363, CAN/CSA 7259 and ANSI Z359The fall

arrest system shall be understood to include rail, guide seat, and runner.

Tower drawings shall clearly show maximdoundation loading and shall specify bolt
torgue 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 gatifotEC 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 rdnhcapable 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, andOSHA standard requirements for safety and construction.

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 ther tim 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 ievhat 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 Idapacity of 900 pounds (409 kg).

PROPRIETARY AND CONFINDENTIAL INFORMATION
Paged0



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 thaipteansformer.

Power converter shall comply with all applicab&ional 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. ellMV transformers shall be three
phase, 60 hertz, 148 temperature rise, cooled, pad mounted, dead,

compartmentalized distribution transformers, loop feed with disconnectable elbows and
+/-5% deenergized tap.

The transformer will be cooled (self fmrced) 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 suppliedtlva 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.

Oil-filled transformers shall not be used inside the nacelle.

Transformers shable 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 conditionsncluding ambient temperatures in combination with turbine
operational parameters, shall be included for the following, at a minimum: Generator,
Power converter, Hydraulics, Gearbox (as applicable), Mediitage transformer (as
applicable), and Nacelle.

Liquid cooling systems shall be selintained.
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.
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Oil shall be maintained at a cldmess level of at least ISO 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 &moreutomatic
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 maintenanckpnactively monitoring failures.

Online 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
thanthree

(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.

In the event thatibration 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 fro®CGADA
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 bedundant 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 directionThe 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.
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The anemometers shall provide information for system shutdown in the event of
excessive wind speeds.

The anemometers sharovide 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 CollectioneBy<ircuits, including
uninterruptible power supply for safe shutdown upon loss of grid poWes.switchgear
shall include all enclosures, fittings, disconnect switches, fuses, breakers, and other
similar or related items as necessargdequately 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 standds. In the case of conflict between standards, the more stringent shall

apply.
The switchgear shall be gassulated using SF6.

The switchgear shall be provided in a dedicated steel enclosure and be readily accessible
for inspection and maintenance.

Thecircuit 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 aa@efft quantity to transfer
electrical power between the Wind Turbine nacelle and the -dower 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 obstion 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.
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Aviation obstruction lighting equipment shall be designed for continuous operation.
Aviation obstruction lights shall be FAA Type&64 (single, red, flashingonfiguration).

Obstruction lighting shall incorporate an uninterruptible power supply capable of
supplying backup 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 614@0Dand IEC 62305.

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

1 Franklin rods on nacelle.
1 Lightning receptors on hub, nacelle, and each rotor blade.

1 Intemal steel mesh in nacelle to act as Faraday cage.

1 Fire-retardant materials within nacelle composition.

1 Earthing system, including dowsonducting system with clear electrical
path to ground.

All metallic components within the Wind Turbine shall be bonaetth¢ Wind Turbine.

Rotor bl ades shall be designed to Lightnin
with IEC 6140024.

Unless demonstrated by a risk analysis that a lower level is adequate, the remaining
components (other than rotor blades) shaliiésigned to at least LPIL in accordance
with IEC 6140024.

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 Paitect
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 614D0The Wind Turbine shall employ hot
weather and/ocold weather packages as necessary to maximize production opportunities
at theProject Site using Climatic Conditions.

3.4.3.24 Emergency Protection Systems
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During power outages of any nature, the Wind Turbine shall have the ability to power or
shut down, featherlddes properly, and orient the Wind Turbine appropriately to prevent
damage by high winds.

Tower, nacelle, and obstruction lighting bagk 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 backup power might have to be provided in areas with severe cyclone,
hurricane, or t or n atdrm sitesnpveicriofni nte ndtast a( sseeet 60 |a
Climatological Data).

3.4.3.25 Fire Protection

Fire prdection should be designed to the NFPA 850 (Recommended Practice for Fire
Protection for Electric Generating Plants and High Voltage Direct Current Converter
Stations) standard.

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

Fire suppression equipment for the Wind Turbine should be included as an option in the
Proposal.Buyerreserves the right to install thigghrty fire suppression equipment at a
later date.

3.4.3.26 Grid Compliance

TheWind 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:

1 Federal Energy Regulah Commission Order 661a Appendix G,
Al nterconnection Requirements for a W

fT EEE Standard 519, AHar monic Limitso.

T ANSI C84. 1, AAmeri can Nati onal Standa
EquipmentVol t age Rati ngso.

The Wind Turbine shll 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 persecond.
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3.4.4

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 ddll 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%).
3.4.3.27 Noise

Each WindTurbinewill be provided andequired tacomply with themanufactureis
noise warranty for such Wind Turbipeocured by Seller in accordance with the
requirements of the Agreementhe noise warranty for each Wind Turbine and the
Projectwill apply andneettherequirements and standards set fortiE@6140011.

During Projectdesign, 8llerwill developandcomplete aomprehensiveoise
assessmerdf the Projectn accordance with the Performance Standditte assessment
will be based on and appllje UK ETSUR-97 standar@dnd, except when its terms
conflict with and are less stringent ththe UK ETSUR-97 standardEC6140011. The
assessment witletermine and specifyoisereceptor locationsncluding at theneaest
and other nearbgoisesensitive propertie@.g., residences, commercial enterprises
recreational are3sto measure noise emissions from the Projectvahdestablish

daytime and nighttimaoiseemissionlimits for the Projectat each sucheceptor

location At each eceptor, the measurediseemissiondrom the Projectmaybe no

more tharbdB(A) abovethebackgroundoiselevel at the applicable recepwoat any

time andmay not exceed 43dB(Aat any timeduring nighttime hoursln addition,

Project noise emissistwill comply with all Laws (including local noise ordinances and
regulationsand Lawsrelating to nuisangeapplicable Permitsand other applicable
elements of th@erformance Standardrhe roiselimits establishedor the Project will
reflectvariation in both turbine source noise and background noise with wind speed.
Seller will make anydesign changessecessary for the noise emissions from the
constructed Project teatisfy the requirements tifis Scope Book and the other elements
of the Peformance Standard.

O&M Building

The O&M building shall be a weathtight metal building that is suitable for the
proposed developmenOptimum design for the project should be proposed, reviewed,
and accepted b$ellerbased upon recommendation by tHeNOO&M providerand
subject to Buyerdés prior approval

All exterior doors shall be equipped with key card readers.
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All areas of the building shall be provided with smoke and heat detectors as the form of
fire detection.

The heating, ventilating, and awmditioning systems shall satisfy the workspace
environmental requirements for personnel occupancy and equipment operation.

Seller shall ensure that firated seals in all openings and penetrations in all rated
barriers for the Project are supplied ancbiporated 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 rommbustible or fireated sealing materials for all
cable penetrations entering from belovased electrical structure at the Project Site
(BESS, Power Distribution Center, MCC Enclosure, etc.).

Lightning protection shal/l be installed.
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 followiageas:
1 Building interior equipment (as applicable)
1 Building exterior entrances (as applicable)

Emergency lighting shall be provided by integral battery packskaaltutomatically
energize on loss of AC power to provide for safe egress and to lighgiedaontrol

rooms and other critical areas. lllumination 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 ssoekiary Equipment and

Systems

3.4.4.1 AC Auxiliary System
The LV electrical panel for indoor applications shall be a firexlinted 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)

3.45.1 General

The BESS shall be designed in accordance with the Project Site climactic conditions

The BESS shall meet the requirements of NF8BA.
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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
configurationshallbe DC coupled with th&/ind Turbines To assure compliance with
productiontax credit PTC) requirements, the BESS shall be designed and integrated
with theWind Turbineand the AL Transmission System such that 100% of any energy
used to charge the BESS is provided directly bytred Turbineqwith no energy

provided by the BEL Transmission System). The Project shall be designed, constructed,
andcompleted in a manner to permit Buyer to change this control requirement at a later
date to allow energy to be provided by th&lETransmission System to charge the BESS
once all of the ITC for the Project has vested.

The BESS shall be designed and corts&d with sufficient redundancy such that the
availability required as pehis Scope Book is sustained throughout the Project and to
comply with the redundancy requirementsSSiection2.11of this Scope Book.

3.4.5.2 Voltage

Reactive power capabilities for voltage control shall bep€.Gead/lag to 1.0pF for full
four quadrant operation. The BESS shall not cause excessive voltage flicker or introduce
excessive distortion tihe sinusoidal voltage or current waves as defined by ANSI
(American National Standards Institute) Standagd.11989, in accordance with IEEE
Standarcb19.

3.4.5.3 Frequency

The continuous and momentary low and high frequencythidrigh capabilities shall
med the requirements a¢fL 1741 SA.

3.4.5.4 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 Appendix4.

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 arshiftady. The BESS

shall be able to perform daily peak shifting of the distribution network requiring a
minimum of one deep full cycle per day, 368 deep cycles per year, each consisting of
the full energy capacity discharge and subsequent rechafigkedapacity. The Project
shall autonomously manage charging and discharging to follow for the distribution
network demand curve.
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3.4.5.7 Secondaryrunctions

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

1 Extendedwind Production: The BESS shall be capable of extending the
hours ofwWind production by collecting energy during peak generation periods
and discharging energy after end of day shutdown.

1 Wind Smoothing: The BESS shall be capable of simulatialigating,
storing, and discharging as dynamic real power support when necessary to
provide a stable energy profile.

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

o

(0]

(0]

(0]

Volt-VAR

Voltage Contol

FrequencyWatt

Volt-Watt (standard and dynamic)
Power Factor

Dynamic Reactive Power Support

Connect/Disconnect

The BESS6s r e a cfundtieansshap e awailabledandepéndeat lof battery

availability.

3.4.5.8 Available Functions

Appendix4 sets forth the minimum available functions that the BESS shall be able to

perform.

3.4.5.9 Battery

Seller shall take all necessary precautions to ensure that the BESS (and any component
thereof) isprotected 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
descrbed 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 avsilabdi
replacement time to maintain the required availability as provided in
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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.

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 BE 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 theg®gnent. 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 oemwtissions 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 or do nottme&terformance Standard.

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 Cpsin

3.4.5.10 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 8692A

The edge of the BESS enclosure(s) shall be located at leaft tbéh the closest
perimeter property fence accessible to the public.

The enclosure(s) shall have the appropriate rating for the Project Site conditions specified
in Appendix3 of this Sope Book and shall be thermally insulated with a fully integrated
heating, ventilatingind air conditioning (HVAC) system to satisfy the climate

requirements of all equipment, materials, components, and occupants housed in the
enclosure(s). The HVAC sysnh 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 @f thare
following separation criteria:
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1 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

1 In order to demonstrate that a fire in a battery container will not affect other
adjacent battery containers or equipment;g$ahle fire tests are performed in
accordance witluL 9540A and the Performance Standard and are installed
taking into account thtest conditions, OR

1 Individual containers (e.g., Sealand container) are separated from other battery
containers, inverters, transformers, or other site equipment by a minimum of
25feetor a 3hour fire wall.

Seller shall ensure that the OEM/battery gnggor submits to Entergy Risk Engineering a
hazard mitigation analysis f daysBiartoanyés r ev
implementation of the battery design work for the Project. Buyer shall approve or

provide to Seller any comments on thregmsed analysis within 3fays 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 aft ercommerdse Buyer shallfapp®ve gremovids to Seller

any comments on the new or revised proposed analysis witldayKOafter receipt. The
foregoing process shal/l continue until Buy
mitigation analysis shall doment theJL 9540 listing and compliance with the

conditions of the listing or provide the test results of thedcdlle fire tests performed in
accordance witlyL 9540A or evidence compliance with the required separation distance

or fire wall, as applidale. If noUL 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 impadaf thermal runaway:

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

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

1 Installation of preemptive technologies (e.g., the-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. -8top circuits shall be connected into the
circuitry to automatically trip the BESS unit upon detection of thermal
runaway precursors.

PROPRIETARY AND CONFINDENTIAL INFORMATION
Pagebl



1 E-Stop circuitry shall not prevent the operation of-eneptive technology or
other postincident 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.

1 The internal automatic suppression system may extinguish flames but does not
remove théneat or generation of explosive gases typical of thermal runaway.

1 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 geegases to a remote safe location in
accordance with the Performance Standard.

1 Remote manually actuated emergency ventilation shall be provided with the
BESS and the Project. Ventilation shall be sized in accordance with BEPA
and NFPAG9 as applicabland 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, ana 8FASS) system for

each enclosure. 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 aaatde 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 agethined automatic
suppression systemlhe system may be Hybrid Water Mist (i.e. Victaulic Vortex) or
clean agent gaseous (e.g. NOVEEZ30). Suppression system shall not utilize aerosol
(StatX) agent or any other agent that leaves a residue.

The enclosure(s) shall be equipped with a mimmaif 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 BC/inverter)

All wiring and cables shall be sized and selected per IEEE, NEC, and any other

applicable code or standard as provide8eactionl.3of this Scope Boak Internal

wiring shall be pranstalled where possible. Any wiring that must be shipped separate

for field installation shallbepfe er mi nat ed i n the manufacture
shipped with the enclosure for easy field installation.

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

For an ACcoupled system, the BESS shall be provided with a PCU in accordance with
the requirements @ectionError! Reference source not foundof this Scope Book.

In the case of a D€oupled system, appropriate metering must be applied to ensure that
BESS RT Efficiency, BESS Availability, and BESS Storage Capacdagjeét

Performance Tests are accurately implemented in accordance with the Agreement and
this Scope Book.

3.4.5.12 MV Transformers

The MV transformers shall conform to the requirements set foSeationError!
Reference source not foundof this Scope Book.

3.4.6 Generator Step-Up (GSU) Transformer
PleaseseeAppendix 9- Collector Substation

3.4.7 [Reserved]

3.5 Control System andCommunication Requirements

Seller shall furnish a local control system (LCShe 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, fiefgtrumentation, 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 Sit@onitoring 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 autontigtarad
manually. These functions shall include:

Control of the site electrical output to the grid
Centralized control of all inverter parameters
Realtime performance metrics

Coordination and communication for all site meteorological data

== == =2 4 -2

Monitoring of he UPS, batteries, and other power generation equipment
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Monitoring of Project Site switching equipment
Alarm generation for equipment failure or abnormal operation
Equipment status

Sequence of event recording

= =2 =4 =4

Historical storage, data retrieval, and reg@meration.

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 extratcaaoe 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, constructiestjrig, cleaning, coating, and
packaging of all equipment and components included in the scope of the LCS shall
comply with the applicable standards liste®Gerctionl.3and the other elements of the
Performance Standard.

3.5.1 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 securitpptions offered by Seller or expected to be used by Seller and will
include these in the cyber security plan, as discussgdaton3.5.3.10f this Scope
Book.

Sdler 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 andEEE 2030.5 is not a requirement of this Scope Book.

3.5.2 RemoteAccess

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, gins, and droop curves of these functionalities.

The control system shall:

1 Include realtime data in no longer than one ¢hjnute intervals at a minimum
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1 Ensure timestamped data will be obtained from a consistent time source
using an internal time soursgnchronized to GPS time and provided by

Seller with the Project

1 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 Seltarreview and acceptance by Buyer

1 Provide remote access to all IEEB47 settable parameters and any additional

parameters required based on the following:

0 Access to controllable parameters may be provided via remote access

over the network, but such assemust 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 agrols

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

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

T Seller s hal

|  pr oviliz’keeby Buyey 8QADAamk p s 0
Historian systems 6 months prior to mechanical completion.

Seller shall comply with the list of eligible protocolsTiable4 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
TCP/IP Ethernet
Modbus
N/A RS485

3.5.3 Control SystemSecurity

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 #t 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
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provide to Buyer a cybesecurity 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:

1 Steps taken in software developm to detect and correct security flaws,
including plans for code scanning

1 Methods used to protect system user identities and logins, including methods
of encryptions and use of certificates

1 Methods to assure reliable and confidernt@ihmunications of inbound
commands and outbound data

1 A description of software maintenance processes, including the process to
patch security vulnerabilities in the

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

Seller shall implement cyber security controls for low impact and f&IR 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

Pr oj e crsystemsang boepatible with and provide the protection required or
appropriate for Buyerds cyber systems. Th
approval in advance of the FNTP Date.

Buyer will contract for a thirgbarty vulnerability assessment gmehetration test during
Project testing. Such testing shall be do
initial unit, with testing not required for subsequent units. Seller shall correct

vulnerabilities identified in this testing and the coetjn of such corrections in

accordance with the Performance Standard shall be a condition to Substantial

Completion.

Seller shall:

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

1 Provide notice to Buyer afew vulnerabilities within a specified time frame
from a new vulnerability becomes known

1 Develop corrections (patches) to address identified vulnerabilities.

Seller shall assure the above software support, including operations and maintenance, is
providedthrough 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.
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Oncethe Projebts cyber security system i s in operzé
communications directly to the system and must access the system via Buyer security

controls. If Seller reasonably requires monitoring (realy) information to perform the

Work, Buyer wil use commercially reasonable efforts to provide such information via
internet solutions to Seller or the applic
remote access to the cyber security system shall be covered in the cyber security plan,

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.

3.5.3.2 [Reserved]
3.6  Metering Requirements
Please seAppendix 9- Collector Substation.
3.6.1 Intentionally left blank
3.6.2 Intentionally left blank
3.6.3 Intentionally left blank
3.7  Interconnection of Utilities

Pursuant téection5.4 of the main body of the Agreement, Seller shall provide all utility
interconnections needed for construction, commissioning, and testing 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 meémsTurbinewashing either via permanent water
connection or ofsite storage.

3.8 IT Infrastructure .

Seller shall provide the IT Infrastructure for the Project as provided iS#uson3.8

and otherwise in accordance with the Performance Standard. All equipment and
materials described in th&ection3.8to be provided by Seller h al | ITbe t he i
Infrastructureo .

Sellers design shall be subject to Buyer approvBugeits sole discretion.

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

PROPRIETARY AND CONFINDENTIAL INFORMATION
Pageb7



3.8.1 Telecom/Transport

The IT Infrastructure serving as the basis of connectivity from &lgBiyer control
house at the &KL Transmission Systemnterconnectioriacilities(the EAL Control
Houseé to the Project collector substation control house (as descridgzpendix 9(the
Project Control Housgwill be laid out in a linear route between these two points.

3.8.1.1 Purchasing/Ownehsp and Configurations

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 @bBlystems.

Seller shall coordinate the acquisition and installation of these systems, including
purchases, shipping, storage, and installa
Manager.

3.8.1.2 Fiber constructions

Seller shall determine cable types basedpmrific site conditions and the Performance
Standard. Standard cable shall bestt&nd, single mode fiber optic cable. Standard
cable will be utilized to deliver network communications from Buyer and its Affiliates to
the Project Site at the Projecbi@rol House.

Seller shall useptical ground wire fiber optic cab{©PGW) for overhead fiber optic

cable installations and ADSS for underground fiber optic cable installations, as
applicable. Subject to the following paragraph, the installation environment and other
Performance standard considerations shall determine whieéhi#bér 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 and in accordance with the PerformanceaBtaBeller shall

install all fiber optic cable for the Project underground, to limit the risks associated with
an aboveground installation, such as continuous exposure to the elements and the
potential for incidental contact with overhead structuresusgdn or other intervention.

3.8.1.3 Transmission Line Design

For any giverOPGWoproject 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 wittetbesicase accessibility for the performance of

maintenance and/or restoration work. The quantity and location of splices shall be
subject to review and written acceptance b

requires receipt of such acceptancpr i or t o Sell erds final r ou
materi al specification, and Sellerbds acqui
Afextrao splice points to provide access to
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assets not directlptated on the new OPGW path, such as service centers. Any Seller
deviations from agreed splice | ocations
Telecom Engineering and Operations group (Entergy Telpcom

3.8.1.4 Construction of Fiber

Seller shall procure aridstall all OPGW and altlielectric sefsupporting (ADSS) fiber

optic cables as required to establish-emdnd connectivity from the Project Control

House to the KL Control House. All fiber optic cable installation Seller shall be
coordinated in advae with Buyer (through Entergy Telecom) and Buyer shall be

entitled to witness and review of all such installations. Buyer (through Entergy Telecom)
shall be responsible for all OPGW splices and the OPGW/ADSS transition splice on first
transmission poleuside of any substation.

3.8.14.1 Prelnstallation 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-tlomain reflectometer

(OTDR) testing on each OPGW¥el prior to transportation of the reel to the installation
site. Each fiber in each cable will be tested at the bBbWavelength to verify that the
tested fiber parameters agree with those in the fagiayided fiber optic test sheet data
shipped wih each reel. Upon completion of the fiber reel testing, Buyer will mark the
reel as tested and whether the reel has conformed to the fpobeiged fiber optic test
sheet data shipped with the reel. If the reel so conforms, Seller will then be tteared
take that reel to the job site for installation.

All pre-installation reel test OTDR data gathered by Seller shall be presented, in standard

ASORoO file format, to Buyer prior to insta

before Buyer marks on theel whether the reel has conformed to the fagtooyided

fiber optic test sheet data shipped with the reel. Each OTDR file provided by Seller shall
be named according to project napmogc reel
XXy y. sor, dowhedetc@®Be¢s ofifipe oj ect-textnamedf h e
the Project, Axx0o is the reel number ,

~

Seller shall perform OTDR tras 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

n

cor

and
A.soro is added automatically by the OTDR

Remedy any installatierelatal cabl e damage to Buyero6s reas

Sell erd6s sole cost and expense.

All elements of a transmission line splice point, including fiber optic cable slack coils,
must be install ed a abovagroundievebor thefsaturetbase n f
(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 hundré68et

Splicing crews shall use only the first-16 feetof each fiber ofic cable tail for splicing.
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The remainder of each fiber optic cable tail shall be mounted to the coil bracket to
accommodate future splicing or repairs.

Seller shall be responsible for training the fiber optic cable down the strantlire

securing it tahe 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 spligedmounted to

structures, including lowering such boxes to ground level prior to splicing and

per manently hanging such boxes after splic
satisfaction.

Seller will install ADSS fiber from the OPGW/ADSS transition splicenpt the fiber

optic patch panel in the Project Control House, leaving at least one hundredlfée0 6 ) o f
slack fiber optic cable installed on the OPGW/ADSS transition splice coil bracket. At

least one hundredfeet1 0 06 ) of s | a c leftdnihéADSS aoibbbatket s h al |
inside the Project Control House, with at least a twéntyv e f taibat the(pach 6 )

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 iffgtient 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 cooduit f

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 hei glahovegroundlével bhe stracture basd t e e n
(whichever is higher). Conduit shall BeheduletO PVC for all below grade

installations. Rigid galvanized steel conduit shall be used for all ajrade

installations. The size of the conduit shallbetwo ihch 6 ) i n n eD). Gbdaitme t e r
elbows shall be thirtgix( 36 0) | ong sweep. Al buried co
minimum of eighteeninchds1 8 6) bel ow grade and encased i
compliance. Any required pull boxes, etc. shall be installed per manuface r 6 s

instructions except where these instructions are superseded herein.

Seller shall schedule construction work such that, prior to installing/splicing theeT

OPGW, it first installs the ADSS fiber cables at each substation between the

OPGW/ADSS tansition splice outside the substation and the fiber optic patch panel
inside the P Control House. This work sho
as early as possible in the project schedule. Buyer expects Seller to install new OPGW
spansm 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.
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Seller shall provide and terminate fiber into an approved Fiber Patch Panels with
sufficient quantity to support deliverétder count in agreed upon locations where Buyer
can connect patch fiber to fiber patch pandlsis covers both transport from Buyer
Substation to Collector Substation and fiber runs to support connectiémdoT urbines

Seller shall design andstall 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.

3.8.1.5 OPGW Support Material

TABLE 1: Fiber Optic Cable Mat erials Supplied by Seller

Part/Kit
Description Manufacturer Number

High-Count Fiber Optic Cable Material
OPGW Fiber Optic Cable, 9% i ber , i C¢q AlcoaFujikura, Ltd.|] DNO-12160
ADSS Fiber Optic Cable, Sfiber Alcoa-Fujikura, Ltd.| DNA-33465
High-count Splice Enclosure Kit, includes the AlcoaFujikura, Ltd. OGO3SP17
following individual items (one each, unless

otherwise noted):

OPTHGuard Splice Enclosure (OG03)

Bullet Shield (OGBGS1)

Two (2) each, Splice Trays (OGST@b)

Ten (10)each, Fusion SplicBleeve Terpack (SPS0)
Two (2) each, Furcation Kits (OGFKO01)

Coil Bracket (CB44-3AL)

E R E EEE]

Low-Count Fiber Optic Cable Material
OPGW Fiber Optic Cable, 481 ber , i Al AlcoaFujkura, Ltd. DNO-8161
ADSS Fiber OpticCable, 48fiber Alcoa-Fujikura, Ltd.| DNA-28262
Low-count Splice Enclosure with Splice Tray Alcoa-Fujikura, Ltd. SB01L72

1 For projects featuring 48ount fiber cables ONLY
Parts Common to All Projects

ADSS/OPGW Slack Cable Coil Bracket AlcoaFujikura, Ltd.| CB-44-3AL

1 For use on anime structures
1 For use with SB01 and OGO03 Splice Enclosures

ADSS Coll Bracket Optiord Allen Tel GB13C

9 For use inside Substation Control House
ADSS Coil Bracket Optio2T A Cu st o mo DJM Welding and | Special order

1 For use inside Substation Conttbuse Fabrication
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Innerduct Varies Varies, must

1 HDPE, orange, corrugated, neplit tube, onénch meet or exceed
( 1 iaside diameter, with pull tape and footage markin -
on exterior Description

Parts Common to All Projects

ADSS/OPGW Slack Cable Coil Bracket AlcoaFujikura, CB-44-3AL

1 For use on any line structures Ltd.

1 For use with SB01 and OGO03 Splice Enclosures

ADSS Coil Bracket Option 1 Allen Tel GB13C

1 For use inside Substation Control House
ADSS Coil BrackeODption2i A Cu st o mo DJM Welding and| Special order

1 For use inside Substation Control House Fabrication

Innerduct Varies Varies,must

1 HDPE, orange, corrugated, neplit tube, ondénch meet or exceed
( 1 iaside diameter, with pull tape and footage marking A
on exterior Description

Material detailed inrable 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 DNG12160 (96fiber OPGW) AlcoaFujikura, Ltd.| APCKC522/537
Connector Kit for DNA33465 (96fiber ADSS) AlcoaFujikura, Ltd.| BCK554/568

Connector Kit for DNA33465 (96fiber ADSS) Alcoa-Fujikura, Ltd.| BCK554/568F
T I'ncludes adamdtuéattachreent 10 f
1 Used for substation entry cable assemblies

Low-Count Fiber Optic Cable Material
Connector Kit for DNG8161 (48fiber OPGW) AlcoaFujikura, Ltd.| APCKD522/537
Connector Kit for DNA28262(48-fiber ADSS) AlcoaFujikura, Ltd.| ACK512
Connector Kit for DNA28262 (48fiber ADSS) AlcoaFujikura, Ltd.| ACK512F

f Includes adapter for 10 f
1 Used for substation entry cable assemblies

Parts Common to All Projects
Heatshrink Fiber Optic Fusion Splice Sleeves w/ | Corning 280603101
Strength Member, pack of fifty (50)

1 For use in Fiber Optic Patch/Splice Panel applications
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
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Splicing for OPGWto-OPGW and OPGWo-AD S S

splice points

s hal

t hr oug h, ofortomedntterms sf the aloreode of the tube and fiber (blue tube
blue fiber splicedo blue tubeblue fiber, orange tubklue fiber to orange tubglue 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 djr cable for splicing and fiber optic cable entry into and routing

within fiber optic splice enclosures
written directions. Optical fibers shall be spliced using fusion splicing technique, and
splice peformance shall conform to the details written below and presentedan

Reference source not found.

The bidirectional average splice loss, as measured with an OTDR at thart550

wavelemgth, should not exceed 0dB for any splice; the target loss shall be less than
0.05 dB at 1550m. If the estimated splice loss as measured by the fusion splicer is

greater than 0.dB, the norconforming splice shall be cut out and the fiberspliced.
This process shall be followed no less than threér(@®s 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 trade @#&atronic

format per the standard practice detaile@&ction4. 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 | el imrn” TARGET
Fusion Splicer: TMIA" aéi mp A" Acceptable
aéi imp A" Break and resplice up to
three times; if no
improvement, note the splic
location and the fiber numbe
for further analysis
Splice Loss as measured el imrn” TARGET
OTDR: TTA" aéi mp A" Acceptable
aéi impm" Work with Entergy Telecom
Engineering to analyze anc
re-splice as necessary

s hal

All optical fiber splices shall be supported and protected using heat shrink tubes. No part

of any optical fiber shall be left bare, anywhere.

PROPRIETARY AND CONFINDENTIAL INFORMATION

Page63



Buyer will perform eneto-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-8irectional 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 shalllper ovi ded t o Buyer in electr
analysis and acceptance. OTDR testing shall conform to all requirements below:

T OTDR files shall be delivered to Buyer
data format conforming to Telcordia SR31.

1 OTDR tesing shall be performed at the1566 wavelength from the
substation fiber patch panel using a launch fiber that isr6rs to
1000meters in length.

1 OTDR traces completed at 13t wavelength shall not be utilized in
support of acceptance testing requoients.

1 PDF representations of OTDR traces will not be accepted.

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

Required OTDR settings:

1 Test range shall be set between 1 atich2s the actual length of fibeptic
table to be tested.

1 Test pulse width shall be set for the length of the fiber optic cable being
tested. The preferred test pulse width setting isi306r shorter.

1 Each trace shall be averaged for a minimum oééfbnds.
9 Traces shall be performed 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 tegfor each optical fiber in the
new cable. Bidirectional optical power loss testing shall be conducted at tharh550
wavelength using a light source and a power meter approved by Buyer. The optical

PROPRIETARY AND CONFINDENTIAL INFORMATION
Page64



power loss test will accurately measure actuatterghd optical loss between optical
patch panels at substation AA0O and substat

This test will also show whether any fibers have been @plésed at any splice point
(i .e., Afrogogedord fAbkresrebsall bse. Remedi e

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

1. Route Name
2. Source Optical Patch Panel Identifier
3. Source Optical Patch Panel position of the fiber under test

4. Destination Optical Patch Rel Identifier
5. Destination Optical Patch Panel position of the fiber under test
6. Transmitted optical power at 155
7. Received optical power at 1556
8. Notes associated with any anomalous finding on any fiber
3.8.2 Data Network Engineering/Data Network Operations (DNE/DNO)
3.8.2.1 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 substatigimd Turbines Physical security
(CCTV and ACCESS cortl), 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 networkslwé 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.

Selleris responsible for ensuring that address space providediygr B adequate to
support devices being installed and configured by Seller. Seller shall install Cisco
network devicesinless otherwise approved by Buyer.

Sellers design shall be subject to Buyer approval aty esaleddiscretion.

Network segmentation of Seller provided network shall meet the following requirements
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1 Logical segments shall be filtered by Buyer onsite Firewall. Seller shall
provide necessanyles for FW configuration between segments.

1 Collector substation equipment (RTU, Breaker Relais) shall be on its
own segment.

1 Wind Turbinesequipment (Inverters, Metrology, PP&l¢) shall be on its
own segment. All equipment in collector subistatshall be on separate
VLAN than equipment itWind Turbines

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

T Seller to use defined cable and connec
with DNE (cable document) and Transmission standards.

3.8.2.3 Procurement/Ownership

Seller shall procure equipment with a minimurgear 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 responislie 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 thpdrty operation of a facility may be allowed

to purchase, coigure, 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 geration.

3.8.3 DesktopEquipment

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 apgprtate 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 Voice Configurations
3.8.5.1 Design

Buyer will desigrate placement of standard voice over internet protocol equipment
throughout site. Typical locations include relay house and other habitable structure.
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Seller shall incorporate the designated placement of VOIP equipment into appropriate
network and mechagal design drawings. Design to include all necessary conduit,
wiring, and fixturing for VOIP equipment installation.

3.8.5.2 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 neimote a
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 respornibility for operation and maintenance thereof.

3.8.6 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.

3.8.6.1 CCTV Installaions

An NVR appliance wil/ be installed in the
firewall/network switches. All cameras at the Project Site will terminate into the

integrated switch on that device, traveling back on copper or fiber to identified ketwor
switches, as determined in accordance with manufacturer requirements and other

elements of the Performance Standard, factoring in distance between the camera and the
cable terminus.

A copper uplink wil/ connect the device to
NVR equipment location will be monitored via installed camera.

Seller shall design such that all cameras are to be mounted within the physical security
perimeter encompassed by installed fence.

Seller to design locations to install Cameras line of sitedord reasonably clear images,
at minimum, at and around each locati@esign will include conduit, ethernet, fiber and
necessary power for Buyer to contract and install.

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

1 Exterior Open space cameras shall support panoramic with PTZ attachment
below.
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1 Interior Cameras focused on doors shall be fixed dome providing a double
ganged ceiling mounted junction box.

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

Locations to be recorded:
1 The CCTV installation site

1 All gates and ay other point of ingress and/or egress at the Project Site (and
with coverage and clarity sufficient toardtify 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 illunaorsaand
supporting systems as needed to ensure the required images are captured in
dark or neadark conditions.

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

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

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

Buyer to contract with Buyer approved vendor taalldNVR, Cameras, and make final
connection from patch panels to equipment to be installed.

3.8.6.2 Access Control Installations

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

Seller shall incorporate the agragabn 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 vendo install Control Panel, Door strike/Mag locks,
badge sensors, and make final connection from patch panels to equipment to be installed.
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3.9 Locks

The site will be a mix of Buyers Access Control System for Control houses and Battery
storage. All othepoints 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 faors 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 islinaited to gates, doors, and

NEMA cabinets. General guidance is to comply best practice and with regulatory
requirements paying specific attention to equipment that contains IP connected
equipment or can affect the function of the site.

Seller shall prowde 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 cabiaatspther 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 anddgogianagement 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 chai n wmihilnumbheavydufy coastriBtio® at ed ei t her AHI g
Secur it yI00a highg, wihd ¢hrough tempered alloy and sgsiaied

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 ASTMF88313 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 typeaifprovides 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 entdrs padlock.
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3.11

3.12

3.13

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

Seller shall consider tHecation typeslescribed in Section 3.12 and 3.13 befow
inclusion of the CyberLock product

Gates

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

In cases of singulaNind Turbineswith continuous énce Seller shall design Primary
Gate towind Turbinego be sliding gate to include Buyer Approved Gate Operator
including on board power and lodalind power cell with safety and loogebstruction
and exit) installed.

Where appropriate Seller shall iabtconduit 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 includegpbex 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 enclosues shall utilize a High Security Padlock or a Clasp Lock for the
following use equipment types;

IT
Telecom

Inverter

== == =2 =

Met stations
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Standard Equipment List
Part # Description Manufacturer Equipment Type
920NTNNEKO00000 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
[5 HH 9h {tHYy 0Q 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
FPO150/250-3D8P2M8NL4E8M2 / P16-AENclosure Large-Life Safety-Networked 2220 |Life Safety Power Enclosure
FPO150/250-3D8P2M8NL4E8M?2 / P16-Enclosure Large-Life Safety-Networked 1320's|Life Safety Power Enclosure
Cthtp ¢ . wmnnayt b[ n|%Encosure Smail-iife Safety-Networked 2220 |Life Safety Power Enclosure
Cthtp ¢ . mnnayt b[ n|%Encosure Smhail-fife 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 alProject components meet the requirements of the Agreement, this Scope
Book, and the other elements of the Performance Standard. The Commissioning Plan
shall outline the tasks, processes, procedures, and deliverables required to commission
the Project, catuct 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 Substarai 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.

Seller shall preide the Commissioning Plan to Buyer reasonably prior to the
commencement of Sellerdéds commissioning
any, in good faith on such Commissioning Plan to Seller within ten (10) Business Days

act
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after Buy esuch €ommissioririg Plan. b Buyer provides such comments,
Seller, within five (5) Business Days afte
revise the Commissioning Plan to address B
Commissioning Plan to Bay 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 and when it has approved the Commissioning Plan.

Buyer shall be given reasdrla 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 perforance 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 permittedvisit 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 tofocomtest results and to verify that the Project has

been installed and constructed in accordance with the requirements of the Agreement,

this Scope Book, and the other elements of the Performance Standard.

Where manufacturing or finishing is performedtad Project Site, reviews, inspections,
studies, and tests shall be conducted in accordance with the Performance Standard as a
replacement for an appropriate workshop test. The preliminary -checnd test runs,

the reliability test run, and the Projéd¢rformance 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:
1 Completeness of the mechanical and electrical construction works
1 Correctness of the assembly and installation
1 Safety and reliability of the Project under all operating conditions
1

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

4.1  CommissioningDocumentation and NERC Compliance

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

9 Basic system information

1 Project location and installation date
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Rated system capacity

Wind Turbines’ manufacturermodel, and quantity
Commissioning date

System designerso6 informati on
System installer/contractor information

Detailed singldine diagram of the Project

Cable type, size, and length

Specification (current and voltage rating) of overvoltpggection 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

Singleline diagram(s) showing the @t of all earthing, lightning protection,
and surge protection systems

A singleline diagram showing AC isolator location, type, and rating and
similar information for AC ovecurrent protection device

Technical data sheet for all major components

Warrarty documentations foind Turbineswith 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

Equipmentcalibration certificates

Operation and maintenance information, including:

PROPRIETARY AND CONFINDENTIAL INFORMATION
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4.2

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

o Preventive and corrective maintenance procedures
0 Scheduling of routine maintenance

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

Without limiting its other NER@elated obligations under the Agreement, Seller shall

cause the Project to be compliant with, and the Work to be performed in aceovdtn

as applicable, the more stringent of the applicable NERC reliability standards and the
applicable Seller NERC program (collective
NERC Standards in effect as of the Effective Date. The applicable NERG&tsimal

effect as of the Effective Date include those set forygpendix8 to the Scope Book.

Seller shall be responsible for causing the Project to comply witlthar&ork to be
performed in compliance with, adantalinGener at
AGener at or Op eablmadtionsin Apperaix8, té tBe@Renapplicable to

the Project or the Work, and any other applicable NERC Standards through the Closing

Dat e. GO and&@R adbligatians shall transfer to Buyer on @lesingDate

unless Seller or an Affiliate or Contractor or Subcontractor theseu#frforming 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 tafoenped in

accordance with, as applicable, include all applicable NERC Standards that, as of the
Effective Date, (ijare not in effect but are approved to take effect after the Effective Date

or (ii) are neither in effect nor approved to take effect dffierEffective Date, but,

subsequent to the Effective Date, are approved to take effect on or before one (1) year

after theClosingDate. The implementation of and compliance with any NERC Standard
described irclause(i) or (ii) above shall occur by thedier of (a)the time specified in

such NERC Standard for such implementation and compliance atie (B)osing Date.

Seller provide to Buyer, within 12@ays but no earlier than @ys prior to initial

synchronization of the Project, reasonable emdden of Sel |l er 6s i mpl emer
Sell erbés or the Workds compliance-with, th
related documentation reasonably requested by Buyer or required by NERC.

Factory Acceptance Tests

All equipment, materials, and componergedfied inSectionError! 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 and the other elements of the Performance Standard. Qualifistheck
and test protocols for such equipment, materials, and individual components shall be
submitted by Seller prior to and during the factory tests.
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All equipment, material s, andtesedmiponents s
factory in accordanceith the applicable standards set fortlSectionl.3 of this Scope

Book. The frequency of testing shall be as agreed between Seller and Buyer prior to the
FNTP Dde. 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 i
PEP:

1. Sell er shal-Morktele pL ao ki TAlreeaeed | nspecti on ¢
be updated on a regular basis as part of the monthly report to be delineler
Section6.2 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 Buyerods approval of the releva
technical documentation relevant to the inspection.

4. Buyer will notify Seller of Buyerods int
contract with third party inspectors ttiend 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 byyBu

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

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

Tower
Controller/ LCS
Switchgear

StepUp transformers

= == =2 =4 -

Inverter power transformers
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4.3

431

1 Batteries

1 BESS PCU

1 BESS container(s)/enclosure(s).
Project Performance Tests

Seller shall conduct all Project Performance Té@atduding with respect tVind
TurbineAcceptance and Reliability TestmdFacility Availability Test, as outlined in
the Term Sheetand the BESS)eforethe Closingland certain tests, such as power
curve tests, after the ClosinglProject Performance Tests may be run simultaneously
when possible Prior to execution of the Agreemeirt,the event of any inconsistency
between theerms of the Term Sheet f@vind BOT (Appendix B3 to the 2021 EAL
Renewables RFP) and this Scope Book, the Term Sheet will prevail and control.

Requirements, standards, and procedures for the performaracwldhe actual
performance ofthe Project Performance Testsll be in accordance with the
Commissioning Plan under Sectidof this Scope Boaokthe requirements of the
Agreement, and the other elements of the Performance Standard

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

Summary

Test Protocols

Instrument Calibration Certificates

Test Data (manual and data acquisition)

Field Notes

= = =2 -4 -4 -

Calculations
M Conclusions
Wind Turbine Acceptance Testand Reliability Test

Seller shall causan Acceptance Test arfifleliability Test tabe performedhfter the
completion of Project commissioning measure Wind Turbine reliability in accordance
with the requirementstandards, and procedures set fortthis Scope Bookthe
Agreementand the other elements of the Performance Standard.
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Any Reliability Testwill be availability-based anavill include, among other elements,
the following

1 Minimum duration: 240 hours, with minimum of 120 hours exporting power to
theElectrical Interconnection Point

1 A requirement thatach individual Wind Turbine maintain a minimum
availability level of at leastinety-five percent (9%), as calculatetbr the
testing periodising the availability calculatioamgreed upon by the Parties

1 Each Wind Turbine shall remain in continuous operation throughout the test
and be available to produeeddeliver power to the Electrical Interconnection
Point

1 Concludingthe 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 tredyais is only intended to
identify any obvious defects or malfunctions.

Copies of testing reports, including raw-dnute SCADA data and error messages in
Excel format (or similar), shall be submittedBayerwithin 10 days of completing such
test. Teshg 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 detéerBteSS

Power Rating and the BESS Storage Capacity in accordance with the requirements,
standards, and procedures set fortAriicle 9 of the main body of the Agreement,
Appendix5, and the other elements of the Performance Standard. 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 othetthings, and without limiting the other terms of the Agreement (including
Section9.2 of the main body of the Agreement),tfi® BESS anilvVind Plant must have
operated and performed as designed (and must have acthieiidimum 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 pugboses
determining the BESS Storage Capacity, andi{@)BESS andlVind 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 inrder for such Project Performance Test to be considered valid for
purposes of determining the BESS Power Rating.
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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 accodance with the requirements, standards, and procedures set forth in
Article 9 of the main body of the AgreemeAppendix5, and the other elements of the
Performance Standard.h& BESS RT Efficiency shall be measured at the input/output
meter(s) to the BESS and shall be measured in AC for ano@led system and DC for

a DG-coupled system. Among other things, and without limiting the other terms of the
Agreement (includingecton 9.2 of the main body of the Agreement),tfig 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 $mch Project Performance Test to be considered

valid for purposes of determining the BESS Storage RT Efficiency, antdgiBESS and

Wind Plant must have operated and performed as designed (and must have achieved the
Minimum BESS Storage Capacity and Maimum 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 Availability Test

Seller shall cause a Project Performance Welse performed to measure BESS
Availability in accordance with the requirements, standards, and procedures set forth in
Article 9 of the main body of the AgreemeAppendix5, and the other elements of the
Performance Standard.

4.3.2.4 BESS Functional Tests

Seller shall conduct functional tests to confirm that the BESS is capable of operation of
each primary and secondary function requiredSeations3.4.5.6and3.4.5.70f this

Scope Book, and for all available functions providedSestion3.4.5.80f this Scope

Book.

5 WARRANTY

In addition to the Project Warranty set forthArticle 10 of the main body of the
Agreement, and without limiting the requirements or obligations of Seller set forth in
Section5.2 orArticle 10 of the main body of the Agreement or the other elements of the
Performance Standar8gller shall procure warranti&®m original equipment
manufacturers that satisfy the requirements set forth in this S&8teomd the other

elements of the Performance Standa®dller shall nofy 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 originalggment manufacturer warranty
documents.
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5.1

5.2

All equipmentand other items incorporated into the Projeititbe warranted (i) to be

new and undamaged, of good and workmanlike qudteg from defects and

deficienciesn material, design, manufacture, andriwoanshipand able tavithstand
ProjectSite conditions during its design lifetime aig to conform to the specifications

and other requirements of tAgreemen{including local electrical specifications, grid
codesand othelLawsand applicable Perts). Any repairs or other warranty remedies
performed pursuant to the warranty shall be warranted for the longer of (i) the remainder
of the appliable warranty period and (ii) one (1) year after completion of the warranty
repair or other remedy.

[Power curve warranty and testing to comé}Vind Turbine Warranty

The ProjectWWindTur bi nes shall be provided with
warranty that the wind turbines are free from defects in material, manufacture,
workmanship, and designhich warranty may commence no sooner than delivery of the
Wind Turbinesto 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 anyrbine (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
anyancal | ot her fAin and outo wor k.

The ProjectWindTur bi nes shall be provided with
warranty that the wind turbines are protected against serial defects, such as failures
resulting from a similar failure mode or that otheewsuld reasonably be expected to
result from a common defect have occurred with respect to at least a number of wind
turbines equal to 15% (rounded down to the nearest whole number)Wirttlgd urbines

at theProject or similar project sitesThe Wind Turbines will be warranted toperate
safely and free of nuisance errors that are resolved only temporarily by automatic or
manual resets,

Transformer Warranty

The Project transformers shall be provi
warranty thathe transformers are free from defects in material, manufacture,
workmanship, and design, which warranty shall commence no sooner than the earlier of
() energization thereof (in which case it shall continue through at least eighteen (18)
months thereadtr) or (ii) arrival at the Project Site (in which case it shall continue

through at least thirtgix (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 al |l ot her Ain and outo wor k.
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5.3

5.4

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

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

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

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

Battery Energy Storage System Warranty

The BESS shall be provided with an original equiprmeatufacturersr BESS
contractoros, as applicable, warranty that
included in the BESS are free from defects in material, manufacture, workmanship, and
design for a period of at least ten (Y@prs from the date the Project acleeSubstantial
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 equigmmamufacturersr the BESS
contractordés, as applicable, warranty cove
Rating, and the BESS Capacity for a period of ten y&@ys from the date the Project

achieves Substantial Completjavith an option to exted such performance warranty for

a twenty (20)ears 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 net nhe 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, reinstal/l
out 0 wor k.

TRAINING

Buyerwill identify a project team to be trained by Seller during the design, construction,
commissioning, and testing of the Project.

Seller shall provide for Buyero6s operation
includes training for all componerasd 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 shebnsist of orthejob training during different stages

of the Project and shall be supplemented by classroom instruction and ceagsidtzd

training.
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All training shall be conducted at the Project Site prior to initial operation of the Project
or thegeneration 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 shald/l be bormeam by Se
to attend training at the Project Site will be borne by Buyer. Seller shall be responsible

for any expenses incurred by Buyerods proje
alternative locations.

Training shall be held only during normal workinayd and hours and shall not be held

on holidays or weekends or require the ee

The objective of the training program shal

and seHsufficient in the overalbperation, 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 turbineplant starup, operations and amtenance, and training. All training
shall include classroom and harafs 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 subjecttitual agreement between Seller
and Buyer.

Training shall include:

1 Wind Poweresourcebasics

9 Introduction towind Power

1 Performance modeling basics and software operation
i BESS basics
1

Introduction to Project equipmentdnd Turbines, Meteorological Towers
the BESS, transformers, switchgear, etc.)

1 Plantinstallation basics

1 Inspection and testing basics
1 Control system basics

1 Interconnection basics

Without limiting the other terms of this Sectiéntraining will be provided with respect
to the following Project equipment/systems, at a minimum:
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6.1

6.2

1 Wind Turbines
1 BESS
1 LCS
1 Meteorological Towers
Training Goals

The goal of the training program is to ensure that Prpgrsdonnel acquire and maintain
the knowledge and skills required to fulfil their responsibilities such that the Project is
operated safely, efficiently, and in accordance with the Performance Standard.

Program Description

Seller shall ensure that the ingttors 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 traimng 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 specift knowledge and demonstrated skill requirements for satisfactorily performing
in the required position.

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

o The training shall cover, at a minimum, the following topics:
introduction toWind Powerand BESS, basics of electrigity
Meteorological Towergectifiers, transformers, switchgear, ject
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 afbrmal operating procedures,
which Seller shall provide to Bey

1 O&M training during the construction, commissioning, and testing phases
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7.1

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 topi€&ant
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 andtsyn.

HEALTH AND SAFETY REQUIREMENTS

General Requirements

Seller shall prepare and implement a comprehensive Project/Projesp&aiéic health,
safety, and environment policy and associated procedures (HSE Plan) for the
performance of the Work. The H$Han 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 and the othlengents of the Performance Standard. The terms of
the HSE Plan shall not conflict with the terms of the Project Custody Ptarthd-period

from and after the Closing, the terms of the HSE Plan shall be no less stringent than the
terms of Badligiesrp@cedures) and pragrams 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 @&@ prior to the

Construction Commencement Date an inital HSE an t ha't demonstrates

commitment to the highest standards of health and occupational hygiene of the
construction workforce during the development, construction, operation, maintenance,
and repair of the ProjecBuyer shall provide its commertts the initialproposedHSE

Plan, if any, to Seller within fortjive (45)d ay s after Buyer 6s recei

proposed HSE Plan from Seller and withinten @@ si ness Days after
of any modification to a proposed HSE Plan from&elndSeller shall, in each case,
consider in good faith timely comments from Buyer on the proposed HSE \Ri#mout
limiting Sectiond.1(c) of the main body of the Agreement or the other elements of the
Performance Standard, Seller shall be respam$anlimplementing, complying with, and
enforcing, and performing the Work in accordance with, the approved HSESdHer

shall not commence Work at the Project Site until the HSE Plan has been approved by
Buyer. Buyer shall nainreasonably withhold:ondition, or delay its approval of an

HSE Plan.
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7.1.1

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 incorpoedtinto 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
Sel | er o0pan reatdeessingeEshvironmental 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 Project Custody Plan) dkt@lope
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 politdesnaintaining 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 energiz&iproff 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 continuederve these loadsThis shutdown/isolation

mode includes both normal shutdown and system trips requéasej

Hazardous areas on or at the Project Site shall be identified and marked as such, and
Seller shall select and install suitable equipment$earin 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 (NIPA) Standards.

1 Allfire 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.

T I'f the Pr oj ec mdndireblarm @ahel apeanstaléd by naultipde
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 recordldletransferred to Buyer at
the Closing

1 Each fire alarm shall beeadily accessible for inspection, testing,
maintenance, repair, and replacement and installed in accordance with the
Performance Standard
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1 All communications (network) wiring shall K&assA; individual detection
circuits may be Clas®

1 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 cadtigation
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 NFED, specifically, but not limited to, the
following areas as applicable:
1 Air aspiratng early warning smoke detection (e.g., VESDA) shall be provided
in areas with critical electronic equipment (e.g., computer rooms/DCS servers,
BESS)
1 Control rooms shall have smoke detection installed throughout the control
room in the spaces that may c@nthumans, below raised floor systems, and
above suspended ceilings

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

Control room break areas
In-duct detectors shall be used for ventilation systenesanpied buildings

Switchgear rooms and relay rooms

= =2 =4 =

Battery rooms
1 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 systehes Rooject 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 protectifire alarm, firefighting,

and similar Laws (including codes and standards), applicable Permits, the NFPA
(including NFPA850 and NFPAB55), and the other elements of the Performance
Standard.

Miscellaneous site support structures such as warehouss®rage buildings, vehicle
maintenance facilities, bulk compressed gas storage, or other facilities not specifically
mentioned above in thSection7.1.1shall be ealuated for the need for or

appropriateness of automatic fire, smoke, and heat detection systems and equipment and
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for waterbased fire 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 NFRBAA.

Different firefighting systems shall be adopted according to the operational
characteristics of the particular areas androwpments 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 fie extinguishers shall be provided at strategic locations in accordance with
NFPA 10 and the Performance Standard.

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

1 General electrical hazard areas shall utilizee GCa clean agent extinguisher
sized appropriately for the hazard. tyemical extinguishers shall not be
used for general electrical hazards

1 General areas and oil hazard areas may use any suitableaA&C
extinguisher, including dry chemical

91 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 eetNFPAL0 travel
distances.

7.1.2 Safety Rules and Procedures

Without limiting the Performance Standard, 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 specdiactivities 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 Stand&@4 an arc flash hazard analysis
study/calculation for all equipmeimtstalledpursuant to the Agreement. Arc flash hazard
incident energy levels shall be limited te&@/sg.cm. Arc flash hazard reduction
maintenance systems may be utilized to achieeeequired levels. Wherec8l/sg.cm
levels cannot be achieved, sipecific operation and maintenance procedures shall be
required to address Project equipment clearance requirements.

Labeling that lists arc flash incidesbergyexposure levels, ingtling instructions on
disconnecting devices required for the replacement of battery modules, shall be provided
in accordance with the Performance Standard.

Sighage

All necessary safety signs and warnings described in 18352002 (entire series from
Z535.1 through Z535.6) shall becludedon 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 NeRAhall be included in
accordane with the Performance Standard on the fencing, each building, and any other
enclosure at the Project Site.

Community Relations

Seller shall manage for community relations with respect to the Project through
Substantial Completion (except as otherwiseaed by Buyer after the Closingyeller

shall use best efforts to undertatechworks andotheractivities 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 withiand a harmonious legionship 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

Compl etion and, to theSelxltemtSddrawsiede ofr ®wil ¢

omissions, thereafter

DOCUMENTATION TO BE SUBMITTED PRIOR TO COMPLETION OF THE
DESIGN AND ENGINEERING PHASE

Minimum documentation to be submitted at Bid / RFP Stage

Wit hout | imiting Sel |l eacdrentsadyulireddgosbe deloveredt o
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:

I Master Deliverables List

9 Critical Path Schedule

PROPRIETARY AND CONFINDENTIAL INFORMATION
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Critical Milestones Schedule

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, endangeredespstudies
[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 interconnetstudies (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 (Bliorical Climatological Data) supported by a
minimum of one year worth environmental and wind data.

0 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
o0 Provide uncertainty analysis associated with the Energy Yield Assessment

o Review of HistoricalClimatological 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 acceptatg)e t
Quiality Assurance Plan

HSE Plans

Customs Procedures

Permit Matrix

Foundation loads (provided by Turbine Supplier)
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PSSE model (provided by Turbine Supplier)
Environmental Impact Assessment

Operation and Maintenance Manuals

= =2 =4 =2

List of Minimum Project Drawngs to be submitted

Electrical singldine drawings

Provide project site layout (including turbine coordinates)
Geotech Report

Hydrology Report

Climate/wind analysis

Met mast details, calibration information and met mast data
Foundation Drawings

Historical Climatological Data

O O 0O O O o o o o

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

A

Without | imiting Sellerdés obligation to pro
under this Scope Book or the Agreemé&dller shall prepare and submit to Buyer the
following documents prior to Contract Agreement Stage of the Project:

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

1 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 | imiting Sellerdés obligation to pro
under this Scope Book or the Agreement, Seller shall prepare and submit to Buyer the
following documents prior to FNTP:

1 Updated Revisions to all documents submitted prior to Contract Agreement

1 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:

1 Monthly progress repastin accordance with Secti@i2 of the main body of the
Agreement, including:

o Engineering, procurement, and construction activities

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

PROPRIETARY AND CONFINDENTIAL INFORMATION
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0 Updated Project schedule including lookahead for commagth

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

= =2 =4 =2

8.5  Minimum documentation to be submitted prior to Financial Close

Without | imiting Sellerdés obligation to pro
under this Scope Book or the Agreement, Seller shall prepare and submit to Buyer the
following documents prior t&inancial Close of the Project:

1 Updated Revisions to all documents submitted dyshay to FNTP
1 Any documents that were requested but not availaiibe to FNTP
1 Wind Performance Summary Report

o Provideacopyof B i d dwrmd pesformanceeportsupportedy aminimu
mo f t wowonhefavindsdata

0 12monthx 24 hourly profile (in Excel)

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

Completed Performance Guarantee
Test Reports (Factory tests, commissioning tests, and acceptance tests)

All Project Asbuilt drawings to be submitted

= =/ =4 =2

Reports and Other Documents
o All Permits
All signed and approved design change requests
All site study reports (geotechnical, hydrological, EIA, etc.)

Training manuals

o O o O

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

Invoices

o

o0 Records

PROPRIETARY AND CONFINDENTIAL INFORMATION
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8.6

Supplemental Appendix Information

For eab of Appendicesl 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 thiSection8.6, Seller shall update all cells left blank, if applicable, as of
the Effective Date in sucAppendixwith accurate data, content, and/or information
contemplated for such cell by the applicable row and heading in such AppentjrctSu
to the other provisions of thi8ection8.6 and the applicable Appendices, and without
limiting the other terms the Agreement, Seller shall provide to Buyig tise 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 thatdgy8@rior to the Closing
without the prior written agreement of Buyer and Seller.

End of Scope Book Main Body
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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 | DesignLifetime 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 GWhlyr
8 | Seasonal Yield GWhlyr
9 | Facility Availability 9%
10 | AverageElevation FT a.s.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/AnnuaMax/1-day Max) in.
16 Seis_mic Zone (Zone and ground acceleration values shall be

confirmed by the geotechnical study).

Item | Wind Turbine Generators (WTG) Responses Units
1 | Attach datasheets
2 | Manufacturer
3 | Model Number
4 | Wind Turbine Classification
5 | Turbine Nameplate for MW
6 | Turbine Nameplate for Power Factor
7 | Turbine Nameplate for MVA
8 | Cutin Wind Speed mph
9 Rated Wind Speed mph
10 | Cut-Out Wind Speed mph
11 | Survival Wind Speed mph

PROPRIETARY AND CONFINDENTIAL INFORMATION
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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 m?2
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 MESwer
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 requiregular 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 condition
40 Curtailment Control Y/N
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41 VoltageControl 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
Reactive Power Production During Zero Real Power

46 . Y/N
Production

47 Mechanical Loads Analysis included in SCADA? Y/N

48 Low/High/Zero Voltage Ridd hrough Y/N

49 Special Installation Tools Included Y/N

50 Wind Farm Control ManagemeS8istem 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 Propo

53 Weather Condition Monitoring System Y/N

54 24/7 Offsite Monitoring (ifyes, how many years) Y/N

55 Icing Detection System Y/N

56 | Corrosion protection category for exposed sections (?;ezgggy

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 Dryype or oil insulated? Y/N

7 If wet, what is the oil quantity?

Item | Wind Monitoring Stations Responses
1 | Type of System tbe Used (Met Towers, LIDAR/Sodar, etc.)
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Attach datasheets

Number of towers or LIDAR/Sodar installations

Tower or LIDAR/Sodar Manufacturer

Tower or LIDAR/Sodar Model

Is the tower in accordance B6C 61400127

Is the data integrated with the WTG OEM SCADA system?

Is remote monitoring available?

© (0| N o W|IN

Provide list of sensors installed and data provided to SCADA
system

What wind heights (i.40m, 60m & 80m) or range of heights wi
be measured?

Y/N

11

Are met towers guyed or free standing?

YIN

12

Do the monitoring systems have UPS system? How many hou

YIN

Notes:

A Fi fi Sdlled may update data or otleformation 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$Settion8.6 of the Scope Book.

*** END OF APPENDIX 1***

PROPRIETARY AND CONFINDENTIAL INFORMATION

Paged5




Appendix 2: Reserved

Reserved

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

Reserved

*** END OF APPENDIX 3***
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Appendix 4. Reserved

Reserved

** END OF APPENDIX 4 ** Appendix 5: Project Performance Test Procedure3

5To be provided by Seller and approved by Buyer prior to the Effective D& prbcedures are expected to
include, among other things, prest meetings, checks, and other requirements, test procedures and protocols, notice

and engineering, equipment, instrumentation, monitoring, control system and other document deliveradd¢s, and
collection and filtering.

PROPRIETARY AND CONFINDENTIAL INFORMATION
Paged8



*** END OF APPENDIX 5***
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Appendix 6: Project Site Map®

*** END OF APPENDIX 6 ***

5 Appendix 6 cannot be updated without approval of Buyer.
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Appendix 7: Approved Manufacturers and EPC Contractors List

A vendor appearing in the list below as an Approved Vendor farticular 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 itéthe inclusion of an entity on the list does not

mean that such entity has been determined to satisfy or beapg@/ed with respect to the
requirements in, and other terms of, this Scope Book or the Agreement that apply, directly or
indirectly, to EPCContractors, vendors, manufacturers, or providers of equipment, systems, or
items on (or not on) the list. Nothing in this Appendiis intended to or shall limit the
application of such requirements or terms, directly or indirectly, to any entity distthe

Vendors or EPC Contractors not included in the list shall be considered and permitted

upon

Buyer 0s

approval

n its

s ol

e

and

absol

submitted for approval shall be evaluated based on a combination oethsttiacity 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 Eggwahle
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
Disconnects Square D Siemens Eaton ABB SMA
Campbell Kipp and
Data Logger Scientific Zonen
Power
Distribution Powell Zachry PACS Alstom
Center
HV Circult 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

Batteries Samsung LG Chem BYD Panasonic | Tesla
. Power
Power Conversion Shiba UBHIEIE SIS Electronics Ingeteam
System ABB Chint
EPCContractors: [ Sel | er to provide a |ist of

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

NERC Title Requirement(s) | NERC
Standard Responsibility
EOR0044 Event Reporting R1, R2 GO/GOP
FAC-001-3 Facility Interconnection Requirements | R2, R4 GO
FAC-0022 Facility Interconnection Studies R2, R5 GO
FAC-0034 VegetationManagement R1, R2, R3, R4,|GO
R5, R6, R7
FAC-008-3 Facility Ratings R1, R2, R6, R7,|GO
RS8
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 Condenss
Reactive Power Capability
MOD-026 Verification of Models and Data for R2, R3, R4, R5 |GO
Generator Excitation Control System o
Plant Volt/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
PRGO002-2 Disturbance Monitoring and Reporting| R2, R3, R4, R7,|GO
Requirements R8, R9, R10,
R11,R12
PRGO0045(i) | Protection System Misoperation R1, R2, R3, R4, |GO
Identification and Correction R5, R6
PRGO0051.1b| Transmission and Generation Protecti¢ R1, R2 GO
System Maintenance and Testing
PRGO0056 Protection System, AutomatiReclosing,| R1, R2, R3, R4, GO
and Sudden Pressure Relaying R5
Maintenance

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

Standard Responsibility

PRGO006 Automatic Underfrequency Load R8 GO

SERGO02 Shedding Requirements

PRG012-2 Remedial Action Schemes R1, R3, R5, R6,|GO

R7, R8

PRG0151 Remedial Action Scheme Data and R1, R2, R3 GO
Documentation

PRGO0161 Remedial Action Scheme Misoperatior] R1, R2, R3 GO

PRGO17-1 Remedial Action Scheme Maintenanceg R1, R2 GO
and Testing

PRGO0181 Disturbance Monitoring Equipment R1, R2, R3, R4,|GO
Installation and Data Reporting R5,R6

PRGO0192 Coordination of Generating Unit or Pla| R1, R2 GO
Capabilities, Voltage Regulating
Controls, and Protection

PRG0234 Transmission Relay Loadability R1, R2, R3, R4,|GO

R5

PRG024-2 Generator Frequency and Voltage R1, R2, R3, R4 |GO
Protective Relayettings

PRG0252 Generator Relay Loadability R1 GO

PRG026-1 Relay Performance During Stable Pow R2, R3, R4 GO
Swings

PRGO027-1 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-0024.1 | 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,

EOR0053 Resources R14, R15, R16 GoP
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NERC Title Requirement(s) | NERC

Standard Responsibility

IRO-001-4 Rellablllty Q_o_ordmanon R2. R3 GOP
Responsibilities

PER0052 Operations Personnel Training R6 GOP

PERO0061 Specific Training for Personnel R1 GOP

E?(CI:I;)Ol 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

e Generator Operation for Maintaining
VAR-0024.1 Network Voltage Schedules RL R2,R3 R4 | GOP

*** END OF APPENDIX 8 ***
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1. INTRODUCTION

1.1 Purpose

This Appendix 9to the Scope Book (thitAppemodi »r®vi des design
and reference material for the design of renewable en&/md( wind, battery storage)

coll ector substations (the ACol | ecttler Subs

Project. ThisAppendix9i s i ntended to provide to Sel/l
request requirements, recommendations, and guidance in the planning, design,
construction, asset management, use, and operation of the Collector Substations.

1.2 Scope

This Appendix 9applies to all nevCollectorSubstations.

This Appendix 9primarily describes technical requirements, both perfornraased and
prescriptive for the design and installation of Collector Substations. Refer to the Scope
Book and other pastof the Agreement fanformationregarding 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 damittals, design reviews, equipment records, specified deliverables,
project documentation, and other relevant matters not covered #ptendix 9

1.3  General Datd

This Appendix 9addresses aspects of the Work relating to Collector Substations. tit is no
intended to be, and shall not be construed to be, a comprehensive list of each and every
element or other requirement applicable towWmka nd s hal | i n no way
obligations under the Agreement or any Ancillary Agreement. Without limitiegther

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 #ypendix 9 the Scope Book, allaws

(including codes) and applicable Permits, and the other elements of the Performance
Standard.

This Appendix 9provides the minimum functional specification (MFS) for the Collector
Substations, includingcopeand design requirements. In additionhe tequirements set
forth in the Agreement (including the Scope Book), the Collector Substations shall

SThed@ ument remains subject in all respects to Buyero6s
Buyer 6s s ubj e dnocoasidntthésrdrafeinclpdes cerigih provisions on the basis that the drafters

were unaware of information thenight cause those provisions to be drafted in a materially different way or

eliminated altogetherThis draft may need to be revised to reflect certain matters included or not addressed in the
Agreement or the RFP or that have been reconsidefdd. Eeserves the right to issue an updated version of this
document at a later date.
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1.4

comply with all requirements specified in the GIA or any other Required Deliverability
Arrangement.

This Appendix 9is part of theScopeBook.

Article, Section, TableFigure andAttachmenteferences in this\ppendixare to this
Appendix 9unless otherwise provided or the context otherwise requires.

HV Collector Substation Work

The Work includes the supply, assembly, and installation of the following@oemts:
1 HV switchgear, if applicable

MV switchgear, if applicable

MV/HV transformer(s)

Switchyard buses

Revenue metering

Circuit breakers

Disconnect switches

Overhead line

Backup power supply/emergency generator

UPS, if applicable

HVAC

Grounding

Lightning protection system, if applicable

Conduits and cable trays

Cables

Relay Protection

Lighting systems (including emergency lighting)

= = =2 =4 4 A4 A4 A -4 -4 A4 A A A -4 A -

I&C system (including fire alarm system), if applicable
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1.6

91 Earthwork
q Structures
1 Fencing

Changes in this Revision

Document created. 01.20.2021
Deviations

Any deviations from the MFS for the Collector Substations or the terms dipprsndix
9s hal | require Buyeroés prior approval and

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 coatefastly
requiresotherwise For the avoidance of doubt, the rules of interpretation setiforth
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 rootmeansquare (rms) phage-phase volige of a portion of an
alternatingcurrent 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 tephase or phase-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 transformergatrartil
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 operatiooutvderating 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 temporaryaitagyes 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 windingpaiveer transformer and for
referring to the low voltage side of a distribution substation.
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Medium Voltage (MV): Nominal system voltage abovek¥ and up to 3&V. (Note
that ANSI C84.1 defines medium voltage as nominal system voltage above 1 kV and
below100 kV).

High Voltage (HV): Nominal system voltages & and higher up to 23kV. (Note

that ANSIC84.1 defines high voltage as nominal system voltage betweek/1&d
230kV). This term is also used as an adjective to designate the high voltagegohd
power transformer and for referring to the high voltage side of a distribution substation.

Extra High Voltage (EHV): Nominal system voltage 348/ and above.

Ampacity: The currenicarrying 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 X8Q to Distribution at 34.%V 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 ast@pdown transformers arranged to reduce
distribution voltages to lower distribution voltages.

Switching Station: A substation that connects three or more transmission linkg 69
above without power transformers. A switching station does not sistvi@wtion load.

Transmission Substation A substation, 6%V 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 ASubstation Designero includes

Base floodmeans the flood level having a one percent chance of being equaled or
exceeded in any given year. Base flood is also known ageditflood. Note that a
100year flood does not mean that such a flood occurs once evepeafX) instead, it
means that thre is a one in orundred (or 1%) chance of such a flood occurring in a
given year. There is approximately a 63.4% chance of one or mofgea0@oods
occurring in any 10§ear period.
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APPLICABLE CODES AND STANDARDS

The Collector Substations shall bestgned 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 limitatiohgtstandards 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 Mchanical 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/TIA-568-C.0-2009Generic Telecommunications Cabling for Customer

Premises

NECA/FOA 3012009 Installing and Testing Fiber Optics

RUS Bulletin 1724200 Rural Utilities Service Design Manual for High

Voltage Transmission Lines Electrical System Requirements

1 RUS Bulletin 1724300 Rural Utilities Service Design Guide for Rural
Substations

1 Underwriters Laboratories, Inc. (UL)

=2 =2 =0_-0_9_9_9_95_42_2_9_-2_-2_-2°2_2._-2-

E

The latest issued Standards and Codes at the issuance of the effective date of the
Agreement shall be used. Earlier editions are not allowed unlessispigidentified 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 increasezbmpliance 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 substationThe 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
Substation®peration and will allow adequate working space to maintain minimum
approach distances as specified in$eetion5.2.3 Tableb.

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 Substatio Designer is responsible for ensuring that the Collector Substations are
designed in compliance with the National Electrigafety Code, OSHA, and other

regulations. See Secti@for further details.

GENERAL REQUIREMENTS

Site Environmental Characteristics

Sel |l er shall utilize t he Atlachime?ieSitesr i r on ment a
Environmental Characteristitis i n t he design of the Coll ect

Substation Current, Voltages and Clearances

Current Ratings

The Collector Substation bus systems, jumpers and equipment winah 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 intmsideration 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 usetthe 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 witfable3. Any project specific volt:
considered, such as high voltage or contamination will dictate increased Basic Impulse

| eveBlL6) (fior a specific desi gn.uponbhSeker shal I
and Buyer during project planning phases.
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Table 3: Equipment Voltage Ratings

Nominal |Rated BIL BSL Remarks

\Voltage |Voltage

13.8kV [15.5kVv [110 kV Bus, and Disconnects shall be rated 34.5 kV, 20
BIL

24 kV 25.8 kv  [150 kV Bus, and Disconnects shall be rated 34.5 kV
200 kV BIL

34.5kVv 38 kV 200 kV

69 kV 72.5kV [350 kV

115kvV  |121 kv 550 kV Circuit breakers and instrument current transforr,
shall be rated 145 kV and 650 kV BIL.

138 kV  |145kV 650 kV

161 kV 169 kV 750 kV

230 kV 242 kV 900 kV Instrument current transformers shall be rated 2
kV, and 1050 kV BIL

345 kV 362 kV {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 spacingTiable4, Table5, Table6, andTable7. The below clearances
are the minimum allowable clearances for common collector substation HV and MV
voltages. Values listed are for altitudes of 1000 meters (&2@0or 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 Clearan ce to Minimum Clearance Betweer

Nominal Voltage| BIL (BSL) Ground for Rigid Parts Phases (or Live Parts) for
Rigid Parts, Metal to Metal

7.5 kV 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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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 previatgntional encroachment by
a worker into the guard zone.

Nominal Vertical Horizontal
Voltage BIL (BSL) Clearance Clearance
7.5 kV 95 kV 8 ft 10 in 3ft4in
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 10ft5in 4f1lin
115 kV 550 kV 11ft7in 6ftlin
138 kV 650 kV 12 ft2in 6 ft 8in
161 kV 750 kV 12ft101in 7ft4in
230 kV 900 kV 13ft9in 8ft3in
345 kV 1300 (828) kV 18ft11in 13ft5in
500 kV 1800 (1167) kV 27 ft 21 ft6in

Table 6: Substation Minimum Vertical Clearances above Ground

Maximum System Voltage Pedestrian Traffic Roadways
7.5 kV 14 ft6in 18 ft 6 in
15 kV 14t 6in 18 ft6in
25 kV 14ft6in 18 ft6in
38 kV 14t 6in 18 ft6in
72.5 kV 15ft2in 19ft2in
121 kV 16ftlin 20ft1in
145 kV 16 ft 7in 20ft71in
169 kV 17 ft 21 ft
245 kV 18ft6in 22 ft6in
362 kV 20ft9in 24 ft9in
550 kV 24 ft4in 28 ft4in

Note: These clearances shall imaintained under the maximum conductor operating

temperatures

Table 7: Substation Minimum Horizontal Clearance to Fence

Nominal Voltage

BIL

Clearance to Fence

7.5 kV

95 kV

10 ft
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15 kV 110 kV 10ft1lin
25 kV 150 kV 10ft4in
34.5 kV 200 kV 10ft7in
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 15t 5in
345 kV 1300 kV 18 ft4in
500 kV 1800 kV 21ft6in

5.3 Substation Equipment

5.3.1 Approved Manufacturers

An Approved Manufacturer List is included Attachmentl. The Approved

Manufacturer List includes a column with applicable Entergy purchase specifications.
Approved Manufacturers should already be familiar with the applicable Entergy
specfications 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.

5.3.2 HV Cables

Seller shall comply with the requiremetisthe GIA for the design, manufacturing,
installation, and testing of all HV cables.

5.3.3 Substation Bus/Conductors

Cable connections between the tube bus and equipment shall be(AlG&kRum

conductor steel reinforced), AAAC (all aluminum alloy cable) or AAC (all aluminum
cable). Bus connectors shall be aluminum alloy for alumitataluminum connections

and tinned bronze for aluminuto-copper connections. Hardware connectord &ieal
welded onto the cable or tube. Aeolian cable shall be installed in the switchyard tubing
to limit bus vibration.

5.3.4 Insulators

All insulators for the rigid bus systeamddisconnect switches shall be porcelain station

post and shall be ANSI 70 grayin¢ or . Hi gh strength or extr
may be required based on detailed analySmeSection5.3.4.1 Polymer station post

insulators shall be uddor jumper standoff support.

Insulators shall conform to AN&129 standardsinsulatorsshall be specified to satisfy
mechanical and electrical requirements including creepage based on the project
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contamination criteria. If contamination criteria ig agailable, medium (35mm/kV)
shall be used.

5.3.4.1Insulator Strength

The determination of the required cantilesgengthof the insulator shall be performed
in accordance with ANSI/IEEE Stand&@5. The determination of the required
effective bus span lerngdue to insulator strength shall be determined for the insulator
chosen and the external forces applied.

5.3.5 Load Combinations:
Case I Extreme Wind: 25D+25Wiw+1.0SC
Case 2 Ice with Concurrent Wind:  2.5D + 2.5 Wlr+ 2.5 Wlf + 1.0 SC
Case 3 Seismic: 25D+ 25E (or B)lrFe+ 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 lmkefisedin Sectionl. IEEE6052008
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 I6EE2008,
Sectionl12.4.2, when different load types are combined, the loads must be calibrated by
the appropriate safety factor. As such, thel®&d Factors on loads other than short
circuit loading shown above are used to account for the safety factor osutetan

strength.

5.3.6 Surge Arresters

The surge arresters shal/l be station cl ass
be in accordance with ANSI62.11. The arrester housing shall be made of polymeric

silicone and shall be gray in color. Arrestepsto a rated duty cycle voltage of 6@

shall be of single unit construction, and not more than 2 pieces up througk'.120

Arresters shall not be used as rigid bus supports. Arresters shall be installed on all
incoming line terminals and at transformterminals. Arresters shall be installed as close
as possible to the equipment being protected. Ratings for surge arresters shall be as
shown inTable8 and dimensios shall be as shown irable9.
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Table 8: Station Class Surge Arrester Ratings

Nominal System Rated Duty-
Voltag)é System Type Cycle Volta{;e Ratedk\l\//l cov
(kV) (V) (k)
Effectively Grounded, wye connected sys 3 2.55
24 Ungroundedr Impedance Grounded, Dell 3 255
connected system
Distribution Networks (Note) 3 2.55
Effectively Grounded, wye connected sys 6 5.1
416 Ungroundecdbr Impedance Grounded, Delt 6 51
connected system
Distribution Networks (Note) 9 7.65
Effectively Grounded, wye connected sys 12 10.2
12.4714.4 Ungroundedr Impedance Grounded, Dell 18 15.3
connected system
Distribution Networks (Note) 21 17
Effectively Grounded, wye connected sys 21 17
23 Ungroundedbr Impedance Grounded, Dell 36 29
connected system
Distribution Networks (Note) 36 29
Effectively Grounded, wye connected sys 30 24.4
345 Ungroundedr Impedance GroundeDelta 48 39
connected system
Distribution Networks (Note) 48 39
69 Effectively Grounded, wye connected sys 60 48
115 Effectively Grounded, wye connected sys 96 76
138 Effectively Grounded, wye connected sys 120 98
161 Effectively Grounded, wye connected sysi 132 106
230 Effectively Grounded, wye connected sys 192 152
345 Effectively Grounded, wye connected sys 276 220
500 Effectively Grounded, wye connected sys 420 335

Note: Ungrounded Distribution Network arl/stems where an accidental ground can
exist for long periods of time.

Table 9: Arrester Housing Dimensions by Rating

CT/?:tlidvglli%e Creepage Distance Height
3 kv 150 80
6 kV 200 100
12 kV 250 130
18 kV 340 140
21kV 380 160
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Rated Duty-

Cycle Voltage Creepage Distance Height
30 kv 450 190
36 kV 550 230
48 kV 550 230
60 kV 690 250
96 kv 1159 450
120 kV 1380 500
132 kV 1610 65 0
192 kV 2300 920
276 kV 3450 1100
420 kV 5000 1750

5.3.7 Disconnect Switches

GSU highside main disconnect switches are remjuired 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 higthesiransformer 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 switcheb & |
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 confon to IEEE Standar@37.30.1 for HV switches. Ratings for

disconnect switches shall be as showmable10andTablell.

be

t hree

pol e,

group

oper at

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 disconnet 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 asociated ground switch shall be mechanically interlocked to avoidpeisation,

i.e. closing the line disconnect switch when the ground switch is closed and vice versa.

Table 10: HV Disconnect Switch Ratings

to phase)
Basic Impulse Level (BIL)

Nominal Operating 230kV | 161 kv | 138kv | 115kV | 69KV 34.5 kV
Vol tage (pha
Maxi mum Vol t SeeTable3
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Maximum Continuous
Current (amperes)

To be determined after study results

Short Time Withstand
(symmetrical) Current

To be determined after study results

Vertical
Break/ Vertical
. . ) Double Break/
Preferred Configuration Vertical Break/ Double End Break/ End c
Type Center Break n enter
Break/ Break/
Center | Hookstick
Break
Table 11: EHV Disconnect Switch Ratings
Nominal Operating/ o | t age ( [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
1120 kV across open g&

1150 kV to ground
1450 kV across open gay

RatedContinuous Current:

2000 A, or 3000 A
(To be determined after
study results)

2000 A, or 3000 A
(To be determined after
study results)

Rated Short Time Withstand

63 KA rms, 164 kA peak

63 kA rms, 164 kA peak

Shorttime Current Withstand
Duration

3 seconds

3 seconds

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 notbtuated 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 closedmositi

The complete switch assembly shall have a rated ice breaking ability to open and close
with a IJ0 thick coating of 1ice.

Gradient control rings shall be provided for switches at 230kV and higher voltages on
both the hinge end and the jaw end to fullyekhthe live mechanism parts including the
terminal pads.

Flexible braids are not acceptable agplags 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 eeptable 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 3@Gicrovolts.

All fastenings, nuts, bolts and washers utilized in thelih@nparts area shall be of kot
dipped galvanized steel. Plated fastenings are not acceptable.

All bearings shall be heavy duty with stainless steéisland 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 shateqaire further field lubrication. Dry
type, nonlubricated type bearings will be preferred. Lubricant shall bedeberiorating

with a projected shelf life in excess of ten years. All bearing assemblies shall be
weatherproofed with corrosieinee sals.

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 grstuddattachment 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 switgdmantling. 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
60 for attachi n gbleclimps, and haveasusficient sgyengthuasdppast a
a 50feetlength of a 4/0 copper portable ground cable.

Operating Mechanism

Hookstick operated switches may be used for equipment or circuit isolation, and
regulatorbypass applications up to 34.5 kV. dkstick operated disconnect shall be
located to provide switch operator space to allovdddree switch stick angle, for
opening or closing, without operator or switch stick bumping into adjacent equipment,
structures or foundations. Escape paths shalbhsidered 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 thpbase group operated mechanism. The
operating mechanism shall be desisech that the complete three phase switch
assembly can be operated toyuwpen and closed positions by one person with a force of
not more than 3ts applied to the actuating handle.

Pagel26



The vertical operating pipe operation for switches up to and imgudskV shall be

torsion operated by a swing handle. The swing handle shall be galvanized steel pipe not
less than 3eetin length. The switch design, where operation with a swing handle would
require a force greater than B, shall utilize avorm 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 363kV and 550kV switches, the switch shall be supplied preferably with a three
phase torsiorigear drive mechanism with a gearbox for each pole. The operating
mechanism shall be designed such that the completefhese switch assembly, can be
operated to fult open and closed positions with a force of not more thdhs3&pplied

to a manuahctuating handle. The worm gear operator, when supplied, shall be in a
sealed housing, corrosion and maintenance free. The gear operator shalldokisglf
and prevent back driving of the crank handle during operation. The operating crank
handle shihbe no more than 1iiches in length.

Status indication of operator position is not required for manually operated switches, but
is required for motor operated switches.

5.3.9 EHV Switches (345 kV & 500 kV) Additional Requirements

The mounting location for th@witch operating handle and/or the motor operator shall be
the center pole support column.

The switch shall use porcelain station post insulators ANSI TR nus@8errated
1300kV 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 thedpect and to permit the evaluation of the functionality
and efficiency of the overall Project.

Shortingtype terminal blocks shall be provided for all current transformer circuits to
allow meters to be removed without disrupting current transformer @rcuit

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. Shortingype terminal blocks shall be provided to allow meters teebeved
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 shalbmply with maximum allowable measurement uncertainties per
ASME PTC22.

Except where more restrictive requirements apply, relaying class accuracy voltage and
current transformers are acceptable for panel indication meter applications.

ABB FT-1 type testwitches shall be provided for the voltage and current inputs to each
meter.

5.3.11.2 RevenueéVietering

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 putbkeas¥enue
meter(s) from BL 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) and the other
elements of the Performance Standard.

All meters shall conform to ANSI Standards C12.20, C12.1, and C12.10.

Seller shall provide and install high accuracy 0.15B1.8 eke@mange CTs and 0.15Z

accuracy PTs for GSU higdide revenue metering. Seller shall provide the revenue

meter cabinet(s) to Buyerdés specifications
needed for revenue metering. Buyer shall install the revereters and make the final
connections to the meters. Sell erds sched
of time for Buyer to undertake, complete, and test such installation and final connections,

and Seller shall use commercially reasonafiterts 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 packagegsr(verters), indication
metering shall be provided in the following locations:

1 High side of each GSU (voltage, current, kW, and kVAR)
1 Each medium voltage main breaker (voltage, current, kW, and kVAR)
5312CCVTb6s & PTOs

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.
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Fuses shall not be used on the high side of the Voltage Transformer.

Auxiliary transformers are not permitted.

Refer toTablel2 andTable13for required CCVT and PT ratings, respectively.

Table 122 CCVT Ratings

Nominal | Maximum BIL |Performance Nameplate| Nameplate Accuracy
System | Lineto Reference Ratio Secondary
Voltage | Ground Voltage Voltage
Voltage
69 kV 42 kV 350 kV | 40.25kV | 350/600:1/115/67.1 Volty 0.6 WXYZ
115 kV 70 kV 550 kV 69 kv |600/1000:] 115/69 Volts | 0.6 WXYZ
138 kV 84 kV 650 kv | 80.5kVv |700/1200:1115/67.1Volty 0.6 WXYZ
161 kV 98 kV 750 kV 92 kV 800/ 1400:1115/65.7 Volty 0.6 WXYZ
230kV | 140kV |1050kV| 138 kV [1200/2000: 115/69 Volts|0.3 WXYZ, ZZ
345kV | 209KV [1550KkV| 209 kV [1800/3000:; 115/69 Volts |0.3 WXYZ, ZZ
500 kv | 318 kV [1800kV| 287.5kV [2500/4500: 115/ 63.8 Volt40.3 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 120V 0.3Z 1000 VA
15kV | 110kV | 8.4kV/144kVY 70:1 120V 0.3Z | 1000 VA
25 kV | 150kV (14.4 kVv/24.9 kV Grd | 120/200 :1:1| 120/72V| 0.3Z 1000 VA
34.5 kV | 200kV [20.125kV/34.5 kV Gr¢ 175/300:1:1(115/67.08\ 0.3Z | 1000 VA
Y
69 kV | 350kV [40.25 kV/69 kV Grd ¥ 350/600:1:1(115/67.08\ 0.3 ZZ | 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\ 0.3 ZZ | 2000 VA
161 kV | 750kV | 92 kV/161 kV Grd Y| 800/1400:1:1115/65.71\ 0.3ZZ | 2000 VA
230 kV |1050kV| 138 kVv/230 kV Grd Y/ 1200/2000:1:] 115/69V | 0.3ZZ | 2000 VA
5.3.12.1 Free Standing CTs
All current transformers shallbeanc cor dance with ANSI C57.
following requirements.
Relaying Bushing type, fully distributed wi

specified. (X and Y positions on a breaker bushing 69kV and higher; X position on a
breaker bushig34.5kV only)
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Metering Bus hi ng type, fully distributed windin
0.30% B 1.8 or as specified. To be instal
69kV and higher or on the Y position on a breaker bushing.8k9.

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 camasdaigh 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.

lfconi nuous | oad is going to be AX0 amps, t he
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 maxim@ 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 tharf25hall be provided to accommodate

future increased fault levels.

Refer toTablel4 andTablel15for required minimum CT ratios and CT accuracy,
respectively.

Table 14: CT Ratios

Fault Current Minimum CT Ratio
481 64KkA 4000/5

3271 48kA 3000/5

207 32kA 2000/5

0- 20kA 1200/5
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Table 15: CT Accuracy

Accuracy
, At RF *100%| At 10% At 5% N
Metering Accuracy Class Rated Rated Rated At O(Nolte")ﬁ) Rat
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 thiellowing primary current and minimum shamne thermal

current rating, rms for one second. For bushing anebsip CTs these ratings apply to

the secondary winding only.

Table 16: CT Short-Time Thermal Current

Maximum System . Short 1 time Thermal
Primary Current
Voltage Current
15.5 kV 1200 A 25 kA
2000 A 31.5kA
3000 A 40 kA
25.5 kV 1200 kKA 25 kA
2000 A 31.5kA
36.5 kV 1200 A 25 kA
2000 A 31.5kA
3000 A 40 kA
72.5 kV 2000 A 40 kA
3000 A 63 kA
123 kV 2000 A 40KA
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 tajg@oved 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. Circugiaiers 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 insulatorl ebaibe less than that of the circuit
breaker.

Continuous current rating factor (RF) shall be 2.0 in accordance with$6EES7.13.

HV and MV breakers shall not have internall4gal/Remote switches. If the breakers

do come with a 43 device, tdevice shall be jumpered out. The only 43 Local/Remote

switch shall be in the relay panel in the control house, near t8&52Z'he relay panel

43 switch associated with each breaker shall be a4ws#ion switch, with Local,
Remote, and Maintenances i t i ons only (i .e., no AOffo p

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 witlattbreaker. HV and MV breakers shall permit

local closing ONLY when the relay panel g®itch associated with that breaker is in the
ALocal 06 position. HV and MV breakers shal
relay panel 43witch associated withtha br eaker is i n the fARemot
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 theeon
same 125/DC 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 (cab

5.3.13.1 High Voltage Circuit Breaker:

HV power circuit breakers shall be SF6 gasinsulateebad t ank, fApuffer o t
with a spring spring type operating mechan
control functions shald/l be provided plus a
convertible contacts pdirablel7. Circuit breakers shall conform to IEEE C37. Circuit

breaker ratings shall be as showTablel17.
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Table17: HV Circuit Breaker Ratings

Rated Maximum Voltage 72.5kV [123kV [145kVv 170 kV 242 kV
Rated Continuous Current 1200 A 2000 A 2000 A 2000 A 2000 A
(as specified) 2000 A 3000 A 3000 A 3000 A [3000A
Rated Short CircuiCurrent (to be 40 kA 40 kA 40 kA 40 kA 40 kA
determined after study results) 63kA 63KA 63KA
Lightning Impulse Withstand Voltage350 kV. 1650 kV 650 kV 750 kV  |900 kV
Rated Interrupting Time 5 cycles 3 cycles [3cycles [3cycles 3 cycles
Rated shun€apacitor Switching curre630 A 315 A 315 A 400 A 400 A
Additional Form fiao|l2

Auxiliary ContactsFor m A b o |12

SF6 Gas Breakers have an assortment of available alarms. These alarms shall be visible
at an annunciator. All of the availaldarms 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 wend

All HV circuit breakers shall have low SF6 pressure alarms and emergency operations

for:
Stage 1 Low gas pressure

Stage2 Aut o tri
Coil circuit.

Stage3BIl ock tr
Close Cail circuit.

P

of the T

p of the

5.3.13.2 EHYV Circuit Breakers (345 kV & 500 kV)

rip Coil

Trip Coil

1

1

and

and

Trip

Tr i

Additional specific requirements pertaining to 345 kV & 500 kV circuit breakers will be
provided under separate coveneve applicable.

5.3.13.3 Medium Voltage Collector Feeders and Reactive Breakers:

MV Circuit breakers shall be rated for outdoor, thpeées, gang operated, dead tank,
frame mounted vacuum type with motor charged operating mechanism in conform to
IEEE C37. MV Qrcuit breaker ratings shall be as showTablel18.

Table 18 MV Circuit Breaker Ratings

Nomi nal Operating Volta

34.5 kV

Maxi mum Vol tage

(phase t ¢

Basic Impulse Level (BIL)

SeeTable2
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Maximum Continuous Current (amperes) To be determined after study resu
40kA with full back to back

ShortCircuit Interrupting Current (kA) switching capability; tested and
proven.

Interrupting Time (cycles) 3

Independent Pole (Phase) Operators N/A

Duty Cycle O 0.8BC®ec3 min

Spring Motor Voltage 125VDC

AC Heaters and Receptacle Voltage 120/240VAC

Additional Auxiliary Contacts Forms fiaodo an

40KA use conservativity. Final short circuit model shall dictate the final rating

5.3.14 Generator Stepup Unit (GSU) / Main Power Transformer (MPT)

This sectiordescribes requirements for the Main Power Transformer (MPT) within the

collector substation. This item is also referred to as the Generateustépit (GSU).
The GSU connects the medium voltage collector system to the high voltage
interconnecting tramsission system.

The GSU shall be built to ANSI/IEEE C57. The GSU shall be an outdodi]edl

power transformer, 68egree<C temperature rise, and designed in accordance with the

Project Site climactic conditions listéd Attachment2.

The GSU ratings shall be based on the project expected total generation and confirmed

through software simulations.

GSUs shall be purchased cplete with bushing current transformers, tap changers, surge
arresters, cooling equipment such as radiators & fans, and control/monitoring system

equipment.
Table19 bdow provide some recommended transformer specifications to consider.

Table 19 Transformer Recommended Specifications

Project MW 270 250 200 150 100 20
§<§E ONAN 180 168 135 102 69 18
B ~| ONAFL 240 224 180 136 92 24
£ | onar2 300 280 25 170 115

%Z (H X, | 90% | 90% | 85% | 85% | 80% | 8.0%

Sequence) 180 MVA | 168 MVA | 135 MVA | 102 MVA | 69 MVA | 18 MVA
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Xo Neutral Reactor Yes Yes Yes Yes No No

Assumptions:

Power factor range required at pointoht er connect i s +/

I nverters are capable of +/ 0.9 pow
Substation is not close to synchronous generation switchyard

Transformers over 300 MVA not recommended due to 34.5 kV fault current
Based on transformer winding configuraticHV ( wy e gnd) ; XV
(delta buried)

agrwbhE

5.3.14.1 Loss Evaluation

The test system accuracy for measuring losses shall be as specified G3EZHEZ.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 Aldad loss and load loss) in kilowatts at ONAN ratetpay) 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°Coalddoss
shall notbe 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 tramsfois 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.

The lightning impulse kel (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 k50
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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 thesmiled (ONAN) rating shall be as
specified inTable21 below (for 345 kV and 500 kV, requirements will be provided
under sparate cover);

Table 21: GSUImpedance

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

Themaximum average winding temperature rise shall be 65°C. The maximum-hottest
spot temperature rise of the winding shall not exceed 80°C. The maximum-bptiest
temperature rise of any metal components in the transformer core and tank whether in
contactor not in contact with the paper insulation, shall not exce&d 80an ambient
temperature of 4C.

The calculated maximum temperature rise of any lead or connection shall not exceed the
calculated maximum winding hottest spot temperature rise.

Thetemperature 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 thamore
10°C at maximum rated load.
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5.4

Winding hottestspot 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 ris¢hi@ 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 tkepbbtemperature

indicator.

The use of metal oxide vator 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 witbut 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 morg¢han 25 MVA (ONAN) shall be 6 dB below the levels
specified in the NEMA TRL.

The interwinding 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 bel 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, withcagelaine

effects of both threphase and lingo-ground througkaults 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 gault operating voltage on the ndaulted 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 maximurshort circuit forces in an unsupported buckling mode (free
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 requiteroEHEEE Std 693 Annex
D. The transformer assembly shall be designed to withstand seismic loading as specified
in IEEE 693.
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High temperature fiberglass or Nomex insulation or other Entergy approved high
temperature material shall be used for the inmndtetween 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 1200CTigg0at
40°C ambient), and the maximum tieplate orecsurface temperature rise shall also not
exceed 128C (80C rise at an ambient of 4D).

5.4.1 Windings:

All winding conductor material and all other curreatrrying parts shall be copper or
silver, or alloy(s) of copper and/or silver.

The current density irhe winding conductor under maximum rated power at 65°C
temperature rise shall not exceed 4 A /72580 amps per square inch).

The winding conductor insulation shall be thermally upgraded paper meeting the life
criteria as defined and verified in IEEE CBJ0. The minimum nitrogen content of the
upgraded paper when tested by ASTM standards shall not be less than 2%.

5.4.2 Tank

All welding shall be in accordance with ANSI/AWS D1.1/ D1.1M, American Welding
Society Steel Structural Welding Code.

The transformerank 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 aid@h diameter manhole.

The | ocation ofrebBeedddshcppiergooédndragity s
raised letters and symbols on the transformer tank.

The oil preservation system shall be a setdett system with a constant pressure inert
gaspressure or conservator/diaphragm system.

5.4.3 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.

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
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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 dhe bushing shall be as specified in IEEE Std C57.19.01 but not less
than 1.2times 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 belowthose 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 aper) 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. Valuesoi C1 0 ando C20 shall
the bushing nameplates.

The oil sight gauges or sightglassonceaves unt ed bushings shall f
that the oil level sight glass in the bushing can be seen from ground level. All bushing
nameplates are toda outward to allow reading of nameplates with spotting scope.

All bushings shall be pap®il 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. gamdedday, valves,

gauges, etc.) shall be in accordance with OSHA requirements. Bottom of the bushings
shall be minimum 8.%eetabove 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 @uirements.

Bushings shall have the following creepage distandabie23

Table 23: GSU Bushing Creepage Distance

System Voltage Creepage Distance

15 kV 150

25 kV

35 kV

115 kV

2
3
69 kV 6
1
1

W lo|o|o
0 Ul oo/ o

o | O

138 kV
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161 kV

230 kV

345 kV

500 kV

AIWINEF
R WOo
oo
OO0 O

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 bushingssinadli be as

tabulated below iTable24

Table 24: GSU Bushing Minimum Clearance Between Live Parts

System Voltage (kV)

Clearance(inches)

Up to 34.5 kV

69 kV

115 kV

138 kV

161kV

230 kV

345kV

500kV

o/ O

Bushing Current Transformers

Internal, multiratio, bushingtype current transformers (CT) shall be provided with all
secondaryerminals wired to shorting terminal blocks using ring type lugs.

Typical CT Ratios are listed below Trable25. For 345V and 500kV, requirements
will be provided under separate cover.

Table 25: GSU Bushing Typical CT Ratios

kv 600:5 1200:5 2000:5 3000:5 5000:5 |
13.8{12-14 MVA| 1928 2847 47-71 71-100
MVA MVA MVA MVA
14.4{12-14 MVA| 1929 29-49 49-74 74-100 XFMR
MVA MVA MVA MVA
24 12-24 MVA| 3349 49-83 83-100
BUSHING MVA MVA MVA WINDING
34.5/12-35 MVA| 4871 71-100
VOLTAGE MVA MVA MVA
(kVLTL) | 69 [12-71 MVA| 95100 RATING:
MVA 3Ph @65C
115, 12-100
MVA
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138| 12-100
MVA
161 12-100
MVA
230| 12-100
MVA

The continuous thermal currerating factor RF for the bushing current transformers
shall be 2.(ased on temperature rise in accordance with IEEE Std C57.13.

All current transformers shall be mufitio with ratios inraccordance 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 alareontacts 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 thermorater and temperaturadicating 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 thever and provisions for jacking

Stops shall be provided to prevent eeempression 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 dal-type winding temperature indicator with alarm contacts shall be provided
for each high voltage and low voltage winding, with a minimum of tw¢2)

transformer; each winding temperature indicator shall have two set points and two sets of
alarm contats per set point.

De-energized tap changer:
Conform to IEEE C57.12.1®\rticle 5.1.1.

Steps at +5%, +2.5%, 0%2.5%, and-5%.
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Operable from ground level, with a single external lockable operating handle not more
than five feet above ground level.

The tapsetting indicator shall be visible from ground level.

Capable of withstanding without damage the shoduit duty specified for the
transformer.

Load Tap ChangerA high-speed motor operated load tap changer with vacuum or
resistance switchingonforming to IEEE C57.12.10. Furnish as follows:

Range plusor-minus 10% in 32 5/8% steps with full MVA capacity on all taps above
neutral position, and reduced MVA capacity on taps below neutral position. Preventive
autotransformer (PA) if used dhbe rated to maintain full capacity with the unequal
steps.

Rated Currentnot 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 indtator located where it can be readable andetable from the ground
level and visible when manually operating the LTC. The position indicator shall have
markings 16L7 N - 16R to signify the Normal and the range extremes, and be in
accordance with IEE 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 500,8@@trical and mechanical
operaions at the top MVA rating of the transformer before requiring contact
replacement. The contacts shall be easily accessible.

The load tap changing equipment shall be contained in se@meat compartment
separate from the core and coils to prevent nyixihoil.

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 transfereéhoad current during a tap change operation.

LTC control relay. Wire to provide sequential or reeguential operation.
LTC backup control relay
Latching relay for supervisory selection of AUTO or MANUAL REMOTE operation.

LTC Control devices housed irthe transformer control cabinet.
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Switch for ManualOff-TestAuto control functions. A contact CLOSED when the
selector switch is in either the AOFFO or
Purchaserdés supervisory indication.

Switch forLocalRemote 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 antcondensation

Stainless gtel nameplates and tap changer warning/instruction plates; nameplates shall
not be attached to the radiators

Fans:

Threephase and wired to an auxiliary cooling equipment control panel for power
connection, individually fused or otherwise thermally pradctontrolled 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.

Fan guards shall Heot-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 othertoagidting
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 normallyclosed 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 pe lug for connection of a 5&@mil ground cable to the station
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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 Oil Seller shall ensure the mafacturer fills the tank with oil and the

transformer shall be provided with the necessary amount ofgnagte insulating oil that
contains no detectable PCBs; the oil shall be manufactured and tested in accordance with
the requirements of ASTM D3487;ddtification of noAPCB liquid shall be placed on

outside of tank.

Bushing mounted, statietype 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 5.1 kV
2.4 kv 3 kv 2.55 kV

The height, from base to the terminal, of the arresters up tk84ball be the same as
that of the associated LV bushing to reduce probability of flash cause by wildlife.
Spacershould be added at the base of the arresters if necessary.

All control wiring shall be 60&0olt, 90degree<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 arrent 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 prded and accessible from a tank top Ay .

Radiators

Radiators shall be detachable from the main tank and shall preferably be interchangeable.
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5.4.4

Studs welded to the tank or headers for mounting of the radiators are not acceptable.

Radiator shubff 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 baks. The open and closed positions on the radiatorstimalves shall be

clearly and marked

Radiators shall be heavy koip galvanized in accordance with ASTM A123. As
measured in accordance with ASTM A386, minimum @oating 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 i@l 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.

Atwo-position AFan Transfer Swit ofedherbanlal I be
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 AbffeManual.

Each bank of cooling equipent shall be fed separately from and protected by a two pole
breaker of adequate rating, 20 kA interrupting capacity minimum.

Means shall be provided to turn off the cooling system with a remote contact.
Control Cabinets
Shall comply with the requiremend$ IEEE C37.21.

The inside pocket on the door shall contain one copy of the instruction manual. Cabinets
wider than four (4jeetshall have two approximately equal sized doors.

All control, power, CT, cooling system and alarm wiring shall be terminattce
control cabinet. The control cabinet shall be insulated from transformer so that the
Afvi brations and heato are not transmitted

Sufficient space and clearances shall be provided at the bottom of the cabinet teefacilita
cable entry and termination.
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5.5

5.6

Heaters The heaters shall be rated to operate at\1d0 and each heater shall be on its
own circuit, protected by an appropriateKZinterrupting capacity circuit breaker. The
heaters shall be PTC (Positive Tempemtoefficient for temperature limiting)

heater(s) of sufficient size to prevent moisture condensationtleBafPTC heaters,

where used, shall be oriented to facilitate convective air flow over their fins to maximize
heat transfer.

A 120 volt 15Amp weatlerproof 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 lighairde 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 ofauxiliary 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), 120AC, with a dooractivated oroff 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
StdC57.12.10

The oil preservation system of transformer wittoaservator shall be equipped with an
automatically selfegenerating, maintenantree 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). paeate tapgchanger compartments shall be equipped
with separate dehydrating breathers. Top of the breathers shall be within approximately
five feet of the transformer base.

SeeSectionl1.11.5for additional requirements

Generator StepUp Transformer Warranty

The GSU transformer (s) shall be provided
warranty that the GSU transformer(s) shall be free from defects in matearalfawture,
workmanship, and design for a minimum period of fivey@&grs from the date of such

GSU tr ansf or merovidedthatnfesuclgGSk aansfoomer, has not been
energized within six (6nonths after delivery thereof to the Project Sie, warranty
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5.7

5.8

period shall be at least five (B¢ars 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 thiereogpach 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
ot her fAin and outo wor k.

Neutral Grounding Reactor (NGR)

The neutal 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 critefiable9 shows typical MPT MVA

where the X 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 providedavith tw
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:
1 240/120 V AC 60Hz, single phase, 3 wire.

The AC station service capacity shall befisignt to supply all loads for the following as
applicable:

a) Control house lighting, heating, and air conditioning,

b) Powertransformeicooling fans, pumps, LTC and control cabinet space
heaters,

c) Circuit breaker control cabinet heaters, and opegatiachanism charging
motors,

d) Substation lighting,
e) Battery chargers.
f) Maintenance equipment, including gas cart, and oil filter truck if feasible

g) Future Loads
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5.9

Approved sources of ac station service include the following:
a) Distribution line(s) area feeder
b) Distribution transformer connected to a substation bus

c) StationService voltage transformers (SSVT) up to 230 kV (suitably rated for
this service, but not less than 50 kVA)

The normal primary station service sourcéasn 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 sufstatin

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
station importance. If a distribution feeder is not available, then a secorids®B@wW be
used as a backup. The SSVTs shall have sufficient kVA 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 pniary 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 followintp are
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 |IEEEStd. 1818 Guide for the Design of Lowoltage Auxiliary Systems for Electric
Power Substations for additional guidance.

Reactive Equipment

Reactive equipment used to provide power quality and reliability to the electrical system
(where required) shall be done thgh capacitor banks and reactors at the BY.tevel.

To protect and control the reactive equipment, a circuit/reactor switcher shall be used.
The MV circuit breaker (Segection5.3.13.3 shall be used to protect for external faults

of the reactive zone of protection (bus differential, etc.)
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5.9.1

5.9.2

Circuit Switcher

Fully rated dead tank circuit breakers shall be used for the switching of power
transformers and shunt cajtar banks; however, circuit switchers may be used with
Buyer approval. For switching of the shunt capacitor banks rated up to and including
170KkV, the circuit switchers shall be equipped with-preertion 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 af teauit

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
assigned to be rated to thepected 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 becaysedheg

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 iallyoneeded 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 pacemakersnhipsaips, or hearing aids

wi || mal function or fail, causing injury
include minimum phase spacing and magnetic clearance requirements for perimeter
fencing and these requirements shall be adhered to iresigndof 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 Desigaléakso 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).

5.9.2.1Shunt CapacitoBanks

Shunt capacitor banks may be installed in ungrounded wye configuration upk¥,115
and shall be grounded wye for 138 kV and above. Fuseless capacitor units shall be
installed in capacitor banks. Seller must obtain Buyer approval fasxamption.

Pagel49



The ratings of the shunt capacitor banks shall be provided during detail analysis (project
specific not required in all projects).

5.10 Control House

5.10.1 General

There shal/l be no wood framing or tri m. E
acommodate a clear-0Opn{ei nomumg¢i ghtcl afli bgobdsp

SeeSection8 for control house structural design information.
5.10.2 Roof

All roof parels in all locations shall have a U.L. wind uplift classification of class 90
(minimum).

5.10.3 Ceiling

Insulation shall be 9 minimum and shall have a U.L. Flame Spread Rating of 25
(minimum).

5.10.4 Walls

For metal buildings, the exterior building walls shall bestarcted with a minimum of
16-gauge aluminized steel (or a zialwminum finish), flat or corrugated surface, with a
factory baked on light reflecting finish including a minimum-year guarantee.

For concrete buildings, the exterior buildingwallsshat s ol i d concrete de
walls and steel rebar reinforced high strength concrete.

The building walls shall be insulated with a rymbustible blanket type insulator with
a gluedon vapor barrier facing material rated afLR (minimum) and a U.L.Ieme
Spread Rating of 26ninimum).

5.10.5 Doors

Substation control house doors shall be level 3 full flush dhense(3 - 16 gaugeper
ANSI/SDI A250.82003) with weather stripping. All doors are to be equipped with
metal, weathetight thresholds.

Themainrom (relay room) exit door shall/l be 66
battery room entrance and exit doors shal/l
Al | doors shalll be 86 in height. Al | exit

panic bars and lighted or photo luregtent exit signs.
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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 flooradindterior wall panels shall be

acid resistant.

5.10.6 Paint

If steel building, steel shall be coated with either aluminum or alummommix

(containing at least 4% aluminum) and shall conform to the proper thickness as specified
by ASTM. All structural stel is to have two shop coats of red oxide paint which meets

or exceeds Federal Specification-P636.

5.10.6.1 Color Schedule
Exterior wall panelsLight Gray unless specified otherwise by Entergy
All trim: As specified by Entergy (specified during planning phases)
Interior wall panels:White
Ceiling panels: White
Partition door: White
Exit doors: to match exterior trim
Interior partition wallWhite

5.10.7 Cable Tray

The tray shall be Aluminum, ladder type, two side rails, with six inch rung spacing.

All cable trayentrances into the house shall bar8fhes wide and reducers shall be
utilized to connect to 2éch cable tray inside of the control house when required. A
minimum four (4)cable tray entrances is required.

A solid flanged aluminum tray cover (.0#hes thick) with heavy duty cover clamps
and stainlessteel 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.
5.10.8 Lighting

Interior lighting shall be LED (Light Emitting Diode) light fixtures that providefd®-
candles of light at a level of three feet above the floor.

External lighting shall be supplied above the exterior doors using weatherproof fixtures.
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Exit Lighting (OSHA approved) shall be an LED (LigBinitting Diode) illumination or
selfilluminating device.

5.10.9 Air Handling

The battery room exhaust fan shall be rated focf@0 Battery room exhaust fan(s) shall
be equipped with animal deterrent and mountéeb8above the floor for security
purposes. Exhaust fan(s) shall be controlled and operated with an-etecinanical
timer. Operation intervals of exhaust fan shall be a minimum of four tweimyte

cycles every twentyour hours.

The air conditioner shigbe 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.

5.10.1Warranty
Building finish: minimum twenty (20year norprorated wainty.

The walls, including all wall openings for doors and louvered openings, are to be
warranted weathetight for a period of five years from the date of completion of the
building.

Ceiling: minimum ten (10year warranty.
Roof. minimum twenty (20year norprorated warranty.

A full five -year warranty on the control house including equipment with parts and service
is to be included.

5.11 Substation Civil/Structural Design Criteria

Seller shall complete all civil works to furnish a collector substatiendgisign, access
road(s), and any other outdoor civil works required inside the Project Site or as needed
for interconnection of the Project to th& E Transmission System. The design shall
meet all applicable federal, state, and local Laws and regudaiimh requirements of the
Agreement, including the Scope Book and #yipendix 9 and provide a relatively
maintenancdree design (e.g. provide adequatsiged culverts to limit the possibly of
clogging, provide erosion control means on slopes to eitaimaintenance 1grading,
design access road cressction to minimize rutting, etc.).
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5.11.1 Siting and Civil
5.11.1.1 Floodplain
5.11.1.2 Flood Risk Evaluation

Flood risk shall be evaluated, and an Elevation Basis selected. This includes evaluation
of the flood risk to theubstation 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 locatidifood 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 Iation is located within or near a FEMA SFHA.

2. If published information is available, determine the Base Flood Elevation
(BFE, 100year flood) of the proposed site and if the location is within or
adjacent to a mapped floodplain.

3. Evaluate the FEMA Flab Insurance Rate Map (FIRM) to determine the most
recent revision to the map (including Letters of Map Revision).

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 outsidef@ 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 n 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 suich 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 expectee Idethgcl
facility.
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If the site is located within a FEMA SFHA, the underlying FIS was conducted within the
previous 10years, and the 10¢ear BFE is available, the 1§@ar BFI shall be used as
the Elevation Basis.

If the site location is not located iFFEMA SFHA, the FIS was conducted more than
10years 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 elewmas 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 atpwith a site topographic survey. If applicable, the study
shall be used to determine the Elevation Basis.

5.11.1.3 Flood Design Requirements

The Finished Grade of the site shall be at or above the Elevation Basis. Equipment
foundation top of concrete (TOC) eblions shall be a minimum of one (bpt above

the Elevation Basis and a minimum of six {&hes above the Final Grade. The final
TOC elevations shall be chosen to keep all equipment control cabinets a minimum two
(2) feetand if possible four (4feetabove 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 detalils.

When establishing the TOC elevation for the control house foundation, the relative
elevations of the control house and equipment control cabinets shall be evaluated. In all
stations the control house floor shall be a minimum of sixn@@jes above the Fiha

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 simdl@®s above final
grade. In stations within a FEMA SFHA or otherwise determined to be poon

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 substdtarye 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.

5.11.1.4 Earthwork

The existing site shall be cleared, grubbed/strippeditpéh 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 | éesvatertrhirage fr@n the %te, storh. 5 % t
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 t he steriniilté@aton andratention foresiteswvath i cs f o
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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.

5.11.1.5 Erosion Control

The design shall comply with the Storm Water Pollution Prevention Plan (SWPPP) and
Environmental Management Plan (EMP).

5.11.1.6 Wetland Delineation and Mitigation

Seller shall comply with all wetland requirements specified by Laws, applicable Permits,
and thePerformance Standards. Wetlands shall be confirmed by a qualified third party.

5.11.1.7 Stormwater Management

Seller shall design the Project Site stormwater management plan. Seller shall complete
and submit all necessary permitting applications, including staternvdischarge NPDES
Permit applications, to the appropriate Governmental Authorities. The design shall
provide quality control of stormwater prior to discharge.

Sell erb6s design for stormwater management
guality 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 containmentpfiibasin, and outfall

Location and sizefestormwater 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

5.11.1.8 Site Surfacing

Thickness The Project Site shall be gradeddrain and then be surfaced with a
minimum of six inches of compacted crushed stone.

Aggregate shall meet one of the following:
Material designation#610 Crushed limestone, primarily used in the Entergy system.

Material designation Arkansas Departent of Transportation Class 7 Basérushed
granite or limestone, primarily used in Arkansas. Class 7 Base is a new designation that
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replaces the old designation (SB2). The materials in Class 7 and SB2 have the same
gradation.

Material designation Grade D Base (DGA) Dense Grade Aggregatecrashed
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 (ASTFI6B7). Do not
grade ruts down; fill with additional aggregate and compact.

Sterilant af t er sub grade preparation and prior
vegetation eradicator (sterilant) shall be applied. Sterilant shall be applied from a
minimum of fivefeet to a maximum of ten feet outside the fence.

5.11.1.9 Drive Access and Road Design

Substation ingress/egress points are to be compliant with all State and local permitting
requirements. A permanent-aleather twenty (20feetwide 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 lesge no
than 50ft. 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)feetwide with at least a fifty50) feetcenterline minimum turn radius. A
reduced turn radius inside the substation is acceptable provided thatvedl@d low

bed vehicle loaded with equipment can easily negotiate all roads and turns within the
substation fence enclosure. Road shugs over cable trenches, and culverts, shall be
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 substatis designated as CODE (seectionl3) shall include a
vehicle access corridor around the exterior of the perimeter to allowahouad
access by security or lawfencement personnel.

5.11.2 Oil Containment
5.11.2.1 Federal Regulatory Requirements

Design and construction shall conform to Code of Federal Regulations4Tiitle
(40CFR), Part410 and 112.

Oil spill containment shall be provided for the main transformer. Oil spillatoment
shall be provided for other equipment when required by authority having jurisdiction.
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5.11.2.2 State and Local Regulatory Requirements

Oil containment shall comply with state and local requirements which are contained in
40CFR Part 109. State and loggivernments have generally adopted the existing
federal regulations prohibiting discharges of oil.

5.11.2.3 Containment System
5.11.2.4 Secondary oitontainmentype shall be an above grade containment pit.

5.11.2.5 Minimum containment volume is to be 100% of oil contained within protected
equipment iradditionto the volume of rainwater retained during altr 25year
recurrent interval storm event.

5.11.2.6 All designed water removal systems shall incorporateethod of monitoring
discharged water quality. Monitors shall be connected to alarm systems.

5.11.2.7 In designing (sizing) a stone filled collection pit, the final oil level elevation shall be
situated approximately liRiches below the top elevation of the stoffénis provides a
fire extinguishing capability designed to quench flames if a piece of oil filled
equipment catchege. The use of 1..chor larger stone (washed and uniformly
sized) is recommended to permit quicker penetration to avoid a pooVid.
Volume Ratio for stone filled devices shall be between 30 fwed€ent

5.11.2.8 Pits using drainpipes shall assure that the drainpipe material shall be capable of
withstanding the higher temperatures associated with an oil fire.

5.11.2.9 Oil Filled EquipmentSeparabn

Oil filled equipment shall be separated fr
potential fire hazards that may impede restoring or maintaining electric service. The
following minimum separations from NFP#50 Sectiorb.1.4 are suggested:

5.11.2.10Powertransformers containing between 500 and 5@éldnsof oil shall be located a
minimum of 25feetfrom any building unless the exposed walls consist of or are
protected by a wall or barrier having a t
horizontlly and vertically such that any exposed part of the building is a minimum of
25feetfrom the transformer. Transformers shall also be spaced an adequate distance
from a fire rated bui fod minigumisaraihtainedto ensur e
anyoher parts of the building that do not F

5.11.2.11For outdoor transformers with an oil capacity of greater than galléns maintain
clear separation of S@etfrom other structures or provide ehdur fire rated barrier

5.11.2.12A minimum disaince of Jeetshall 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.
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5.11.2.13Barriers that are required dt@inadequate separation to equipment or buildings shall
be constructed of non combustible, heat
height shall extend a minimum of 1 foot above the top of any oil filled equipment and
any of their componentBarriersshall also extend horizontally a minimum ofe2t
beyond the line of sight of the subject building or equipment.

5.11.2.14For transformers with less than 5@@llonsof oil and where a firewall is not provided,
the edge of the postulated oil spill (i.e.ntainment basin, if provided) should be
separated by a minimum offéetfrom the exposed structure to prevent direct flame
impingement on the structure.

5.11.215Any transformer for the Project using a
Envirotemp FR3¥hall 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 flammal#@ 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 Fmdations

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 standaitt| also be observed. The following industry codes

and standards shall be observed for civil/structural design.

The latest issued Standards and Codes at the issuance of the effective date of the
Agreement shall be used. Earlier editions are not allowddss 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 cpirance 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 Construati¢AISC)

AISC 36Q Specification for Structural Steel Buildings
American National Standards Institute (ANSI) standards

American Society for Testing and Materials (ASTM) standards
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7.1

American Society of Civil Engineers (ASCE)

ASCE 113 Design of Substationtfctures

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 Std605-2008 IEEE Guide for Bus Design in Air Insulated Substations

IEEE Std 6932018 IEEE Recommended Practice for Seismic Design of Substations

IEEE Std 15272018 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.

EQUIPMENT SUPPORT STRUCTURE LOADING

Load Cases
The load cases specified shall include tHe¥ang 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 Loadinglsall be selected from
Table27, Table28, Table29, or Table30based on project location (Note that these
districts may not match the district depicted in NESC for a given county). The ambient
air temperature shable taken as 0°FANote that the load factors specified in NESC
Table253-1 shall only be used for this condition.

Extreme Wind An Extreme Wind Speed shall be selected fiiable27, Table28,

Table29, or Table30based 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 importéacer (IFW) for Extreme Wind

loading shall be 1.0 corresponding to ays@r mean recurrence interval per ASCE 113,
Table3-3. The ambient air temperature shall be taken as 60°F.

Concurrent Ice and WindA wind speed of 30 mph from any direction and a radial ice
thickness selected froifable27, Table28, Table29, or Table30: Load Districts by
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CountyT Texas lased on project locaticapplied 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 T#hle3-11. The ambient air

temperature shall daken as 15°F.

Short Circuit Loading Determined in accordance with ASCE 113 and |IEEEZ0E3
using electrical parameters determined from asptific 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 spestahise
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 shatidesl to applicable
load combinations.

Table 27: Load Districts by County i 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 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
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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
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
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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
Table 28. Load Districts by County i Arkansas
State County 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
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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
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

Pagel63




Table 29: Load Districts by County i Mississippi

State County Extreme NESC District Concurrent
Wind Ice & Wind
mph  Might [Medium | Heavy| _Case lce

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
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 Issaquena 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
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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
MS Yazoo 100 L 0.75
Table 30: Load Districts by County i Texas
State County Extreme NESC District Concurrent Ice
Wind | Light [Medium | Heavy |& Wind Case Ice
mph Thickness
inches
TX Angelina 100 M 0.75
X Brazos 100 M 0.75
X Burleson 100 M 0.5
TX Chambers 140 L 0.5
X Galveston 140 L 0.5
TX Grimes 100 M 0.75
X Hardin 125 L 0.5
X Harris 125 L 0.5
X Houston 100 M 0.75
X Jasper 125 M 0.5
TX 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
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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
X San Jacinto 100 M 0.75
TX Trinity 100 M 0.75
TX Tyler 110 M 0.75
TX Walker 100 M 0.75
X Waller 110 L 0.5
X Washington 100 L 0.5
7.2 Load Combinations

7.3

7.4

7.5

All substation equipment support structures shall be designed using the load cases in
Section7 and using the provisions and load combinations of ASCE Wire-

supporting structures shall be additionally be designed per the National Electric Safety
Code (NESC), Construction GraBe

Structural Analysis

Computer aided analysis and design shal/l [
ef fects (trpctuck sttedses.) Andlysis prosedures shall be based on the

applicable design document (AISSB0 for steel structural shapes, AS@Efor tubular

steel structures, AC318 for concrete structures, ASCE 10 for lattice structures, the

Aluminum Design Manugor 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 sligsigmed in
compliance with ASCE MOP 113, and IEEE 605.

All substation structures, except dead end
using hot rolled, structural steel square,
deadend structures sifi 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 THhle3-14. For the Ice with Wind load
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8.1

Combination, the deflection ice thickness shall not be deternbyeeducing the ice
thickness per ASCE 113able3-15.

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 arghield 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 veical members: 1/200 of height
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 coetguaed 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), and the Performance Standard. Structural design shall comply with seismic
design and detailing requirements of the IBC, ASCE 7, and AISC 341. Itis preferred to
have an Bgineered/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 €&egoryill.

Roof dead loadWeig ht of built up roof, roof joists,
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, batterieslecab
termination cabinets, and other electrical equipment supported on the floor.
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8.2

8.3

8.4

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 1,30pound load concentrated 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 protean systems capable of supporting 5,po@inds 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
accommodate personallf 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.

Roof

The roof shal/l have a minimum sl opeedof 1 0
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 limitetb, 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.

FOUNDATIO NS

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 Sl ab type foundatio
sysems 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 conc
geotechnical reqrt.

Transformers shall be positively anchored to supporting foundations.
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9.1

Foundations for the equipment support structures (bus supports, switches, etc.) and
transmission |ine dead end structures shal
piers orspread 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 wil|l be designed t o f ac astdorcrate ablec onnec
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) GroutAuger Cast Piling  fc = 5,000 psi at 28 days

C) Reinforcing Steel (ASTM A615 Gr 60) fy = 60,000 psi
d) Foundation Loads

Structures  From structure design calculations

Equipment  From equipment manufacturer shop drawings or product literature

Importance Factor

Structures/ Foundations 1.0 for non essen
Safety factors (foundation reactions shall be service loads)

Shallow Foundations Bearing Capacity 3.0

Shallow Foundations Stability (Overturning, Sliding, and Uplift).5

Drilled Piers Not lessthan 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 tar@b of
deflection (vertical and horizontal) and @égree®f rotation due to unfactored (service)
loads.
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9.2

9.3

10.

Materials

Structural steel shapgdates, and appurtenances for general use shall conform to ASTM
A992 or ASTM A572 gradé0 (wideflange shape and ASTM A36 (other shapes)).

Steel pipes shall conform to ASTM AfBadeB. Structural tubing shall conform to

ASTM A500gradeB. Primary conaction 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 CompressibBliéashefType Direct Tension Indicators
conforming to ASTM F959. Connection plates shalAl$8M A36 or ASTM A572

grade 50 steel. Steel components for metal wall panels, roof decking, atidrowd

girts and purlins shall conform to the North American specification for design of cold
formed steel structural members (AIS100).

Welded conneatns shall be made with welding electrodes with a minimum tensile
strength of 70 ksi. Bolted connections shall be made with minimunné&i&liameter

ASTM F3125 Grade A325 high strength bolts, and shall typically be fullygmsoned
TypeN connectionsvith 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 sigpitical connections.

Welding procedures and qualifications for welderallgbe 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 practes 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 ASTML53, unless noted otherwise. All structural bolts shall be
galvanized, unlessoted 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 alipajalvanized steel shall be per
ASTM A780.

Record documents

Sdler 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. Disvaithgsntain
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 (dewefabric and onéoot

of barbed wire). Fences shall consist of chain link fabric, witréhds of barbed wire
on 45degree extension arms, with no ground gaps greater than timeti@3 and secure.
All steel, including pipe, rolformed sections, and fittings to kest quality, full weight,
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Ah-di pped gal vani-Z123d ar ASTMF1p38. rTheAende Rabric shall be
aluminum coated steel according to ASTM91. Safe step and touch potential of the
perimeter fence shall be verified by an IEEE 80 complianirgtimg study.

10.1 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 auty and out of all gate leaves.

Gates shall be operational from both sides of gate. Gates shall clear finished grade by not
more than 30. Gate |l ocking mechani sm shal
hardened bolts. The nuts on the bolts shalhbapable of being removed, either by

using lock nuts, splitting the end of the bolts or by welding the nuts on the bolts.

10.2 Signage

A A DairHge VYoltageir Keep Awayo sign shall be pl acec
fence at a maximum spacing of 0 Thesigns shall be visible and readable from any
angle the substation fence can be approached.

11. SUBSTATION PHYSICAL DESIGN CRITERIA

11.1 Substation Bus System

11.1.1 Bus Systems

The bus system consists of the bus conductor, bus insulators and supginringes,

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 anticcandi

Rigid Bus structures shall be designed per IEEE StarGldfrdIEEE Standarti427 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 withdtdotes 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.

11.1.2 Bus Configuration

The layout of the bus design shall minimize the crossing of bus sections anu&wufuip

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.
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The design shall be of the lggvofile type using rigid bus in a horizontal (flat)
configuration on vertically mounted station post insulators.

Hookstick operated disconnect switches sha
breakers.

If so directed, the bus configurations of the substatioititfas 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.

11.1.3 Bus Fittings
Bus fittings used for rigid bus connections shall consist of waldadectors.

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 surggex 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 transmissior Ispan, the compression tee and

dead end fittings s indetdrminalpadeforNoBEridciondf hol e o
conductor jumpers.

Fittings used for conductor jumpers shall be of the bolted, compression, or welded type to
a bolted pad. Jumpers shadl thesigned so that they can be unbolted and removed from
equipment for maintenance, repair, or replacement.

11.2 Station Layout

The collection system shall be identified and marked. This includes all the phases on pad
mount transformers, as well as any time $lystem transitions from underground to over
ground or vice versa. An acceptable method of identification is stickers.

11.3 Phase Orientation

The phasing orientation of the substation
transformer bushing left to rightf 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.

11.4 Grounding System

High voltage equipment and structures will berseeted 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.
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11.5 Grounding Design Criteria

Grounding system shall be design using figlsistivity values obtained from

geotechnical studies. Substation ground grid design shall be based updBttERE

and NESC. Parameters to be used in the design, such as fault current magnitude and
duration, will come from various studies, such asRhcility 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 fautreat. 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 fackup 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 sized gpacing, ground rod depth, etc., until an
optimized, | owest 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 benéelsig
account for the most restrictive weather ¢

The grounding system shall be modeled using the SES CDEGS grounding analysis
software or equivalent.

11.6 Grounding System Components

11.6.1 Soil Structure:

Grounding analysis software shall be useddtermine 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 RM& er
11.6.2 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 thé cseper
clad steel.

The ground grid shall be installed at a minimum depth of eighteein@®&s 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
pointsas well as any pad mount transformers and other medium or low voltage station
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service equipment located close to the substation fence. Recommended to go 3ft beyond
the fence or overall equipment/gate offset.

11.6.3 Grounding Rods

The standard ground rod shadl bGfoot-long and madeof 5B nc h di amet er cop
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 gnod wells) are implemented.

Ground rods shall be installed at applicable ground grid locations or at locations dictated
by design. Applicable | ocations include s
lightning masts, surge arrestors, control house csyetc.

11.6.4 Grounding Connections

All underground ground grid cable to cable
made with exothermic connections (Cadweld or equivalent). All above ground

grounding connections shall be made with mechanical, bateshmpression

connections.

11.6.5 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 includ grounding provisions for the fence fabric and barbed wire.

All four corners of the control house shall be connected to the substation ground grid.

Two grounding conductors shall be installe
cable trench greaténan 36inche s wi de . For pre cast concre
36inches 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 calkes 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
rocksu f aci ng at each disconnect switch oper a-
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.

Equipmen and structure grounds, or Astingers,
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 corductor size. There will be two (8yound connections to each structure and piece

of equipment.
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Ground studs shall be installed on every breaker bushing pad. Provisions for portable
safety ground i n s-inchtidmeterjgmumd studsegrourtdisgr bus O
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).

11.6.6 Crushed Rock

The site will be covered wita layer of crushed rock as definedSaction5.11.1.8 The
crushed rock shall be installed throughout the entire substation area and exieind 5
beyond the fencand 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 vatknown, tested resistivity; no assumptions
should be made as to the availability of rock of a certain resistivity.

11.6.7 Grounding Drawings

The design input from the grounding calculation shall be recorded on the grounding
drawing in a concise table. The tablell 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.

11.7 Conduit System

All conduit and raceway systems shall comply with NEC and NESC requirements. The
conduit and racewasystem design shall accommodate power and control cables,
communication circuits, underground feeders, and optical fiber cables.

11.7.1 Conduits

Low voltage cables used for protection and control or station power shall be placed in
conduit wherever thegonnect 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 beschedule40 or greater PVC for below gta or above grade applications.
Flexible conduit may be used for transitions where necessary. Galvanized steel conduits

shall not be used in below grade applicati
t he National El ect reirccealap®dde a(bNFERA 27%0)a.nd W
used.

Designs shall incorporate one spare conduit per transformer (main GSU) and circuit
breakers 138 kV and above.
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Al |l bel ow grade conduits shal-fourRé)indresr i ed t
below thefinished grade (approximately six inches below the ground grid).The conduit
system for the 34.5 kV collector cables shall extente&tbeyond the fence and shall be
concrete encased. Addi tional coordination

11.7.2 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 withseé@o 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 ratingostedecified for the
Ssubstation yard raceway system. HS 20 rat
all vehicle crossing locations. Each vehicle crossing location will be marked with high
visibility bollards extending at minimum three @8gtabove 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 dndgamted
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.

11.7.3 Pullboxes

Cables entering the control house from the substatony s hal | be routed
cast cable vault and pulling area into the control house termination cabinet.

11.7.4 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 rture 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 &ween the termination cabinet, control and relay panels, and other
equipment.

11.8 Lightning System

The substation direct lightning stroke shielding design shall be performed in accordance
with | EEE Standard 998 2012 il EHiBgofcui de f o
Substationso using the fAelectro geometrica
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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 sompleted, 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 & used for the lightning shielding design:
1 Station BIL,Table2.

1 Lightning stroke density shall be that for the project area as reported by the
Fault Analysis and Lightning Location System

1 A design failure rate of less than one shielding failure in ondredn(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 stesctu

All static wires from the transmission lines shall terminate into the station lightning
shielding system.

11.8.1 Lighting System

The primary purpose of substation lighting is to provide sufficient illumination for
personnel safety and emergemguipment 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 vansial; 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 atttaas 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 quantiiesefougs 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. lllumination levels relevant
to substationare as follows:

a) Emergency exit pathl footcandle (11 lux)

b) Control house (occupied)l5 footcandles (165 lux)
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C) Control house (unoccupiedp footcandles (55 lux)
d) Front of switchboards and panels5 to 25 footcandles (165 to 275 lux)
e) Fence 0.2 footcandles (2.2 lux)
f) Substation general horizonta? footcandles (22 lux)
0) Substation vertical (on disconnects etc.) 2-fwamdles (22 lux)
h) Roadway 0.5 footcandles (5.5 lux)
i) Open yard 0.2 footcandles (2.2 lux)
The needdr detailed lighting design for each substation shall be individually evaluated

depending upon the substationés | ocati on,
equipment installed in it. LED light fixtures shall be installed for all new instatist
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 photoceltontrolled light.

b) The substation control house entry doors shall be providechvation
activated photoceltontrolled lights.

c) The substation shall have switched, photecetitrolled 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 peovided 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.

11.9 Substation Security/Safety (CODE)

Substation Security shall not apply for substations belonk¥61However, depending

of project interconnection area, additional requirements may exist due to other evolving
cyber security concerns. Check with Entergy TransomsBianning for site specific
concerns.

11.10 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.
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IEEE Std 1264 provides guidance in methods andydegbd 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 squirrel

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 sp#ting.

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
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.

MV substation equiment including 34.5 kV equipment shall be provided with guards
and covers and each phase shall be covered for a distance of tliee¢ (B)less

otherwise specified during the constructability review. The center phase shall be fully
covered. Dependingpon location and known animal intrusion problems, additional
mitigation may be required.

11.11 Substation Protection & Control Design Criteria

11.11.1Protection and Control Requirements
The protective relaying shall:

a) Preserve the integrity of the Entergy transmissystem by being dependable
and secure to the appropriate level of required reliability as specified by
Entergy Transmission Planning.
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b) Properly coordinate and function with other Entergy relay schemes, and
neighboring utilities.

11.11.2Backup and Transfer Trip

Breaker Failure Backup and/or transfer trip circuits to interface with other stations shall
always be provided.

11.11.3Transmission Line Protection

Transmission line protective relay equipment at the collector substation shall be provided
to meet the requaments of BL 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 mshent current transformers, or separate current
transformer cores of a freganding 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 sam@é panel.

11.11.4Bus 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 &tpedull ratio.

11.11.5Transformer 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 curtéransformers. Lowside 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 througibus interruption fotransformer 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 Stepp Transformers shall jmirchased 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 10,88onsof oil shall be
provided with two pressure relief devices mounted on diagonally opposite

Pagel80



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 pressarrise 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 (Devic®&3) shall be provided, including seéalcontacts in an enclosure

withat hreaded conduit hub and Al oss of DC i nc

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 leve in th

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.

11.11.6Capacitor Bank Protection

See IEEE Std C37.99 Guide for Protection ofi@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 unbalanceserptiases that result in voltages 110%

or more across the individual capacitor unit.

11.11.7Shunt 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 foraeaaitching. Surge arresters are
recommended for all reactor applications.

11.11.8HV 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 stagdoses 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 gapressure

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.
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A circuit breaker retains its full electrical and mechanical rating at this second stage
pressure/density of gas in the circuit breakeowever, 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 breakeros
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 closedglor blo

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 operatiaf 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 gashe 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 gés.

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).

2. Second Stage Alarm received within onday 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, therirthatc
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 degyn.

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).
11.11.9HV Motor Operated Switch Control

When HV motor operated switch¢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.
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If no control house is required, the panel design musidmdfied to fit in a suitable
NEMA type 4X stainless steel outdoor enclosure.

11.11.10MV Collection Feeder Protection

Primary feeder protection will be provided by an SE31S or similar relay at each

feeder breaker. Instantaneous and time overcurrent phasesahgat 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 M&/and
transformer differential if a breaker fail occurs.

11.12 Relay Calculations and Setting Requirements

For relay settings, refer to TED-AD-007 (Relay Settings Procedure) and PM1804
(Transmission Line Relay Setting Criteria, Design and Operation Guidgjifteince.

Typical Relay Engineering Calculations:
1 Battery Bank Sizing & DesignlEEE-485 & NECi Atrticle 480.

1 Battery Charger SizingEPRI Stationary Battery Guide (Design, Application,
and Maintenance)

1 DC Load Center SizingRequires building DC loadgtable (Watts / Amps)
for yard and enclosure (panel) equipmiehameplate information and/or
equipment manuals required.

1 AC Load Center SizingRequires building AC loading table (Watts / Amps)
for yard and enclosure (panel) equipmieihtameplate inforration and/or
equipment manuals required.

i Station Service Sizing

1 Voltage Drop Calculations (Use as Guide onl{EC: 215.2(A)(4)

9 Conductor Ampacity Calculations (Use as Guide anEC Table(s) 310.15
(Engineer to select correct table for use)

1 GroundingMethods for Electrical SupplyNESC Sec. 9

1 Size of Equipment Grounding Conductors (Use as a Guide: ONEL Sec.
250.122 and’able250.122.

1 Cable in Conduit Fill CalculationdNEC Tables 310.15(B)(2)(a) &
310.15(B)(3)(a), Chapt&, Tablel, Table4
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12.

1 Cable Tray Fill CalculationsNEC 392.22Table392.22(A).

CONTROL HOUSE

The control house shall be designed to comply with the latest version of the IBC, and
with local building code requirements. S&ection5.1Q 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 containVend pr ovi ded station servic
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 ¢ apabifi@mtiomand/amiespectiom g any
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 suppl i ed rwgdbdumentdtien. Vendor 6s engi ne

All Vendor supplied equipment within the ¢
enclosures conformant to at least the NEM#pecification. 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 27T c h, fr ee st an
relaying and contrgbanels in a single row. All cable access to the panels will
be from a cable tray system above the panels.

b) One wal | mounted termination cabinet h
240 .

c) Communi cati ons equi preeocommunicatonsjahd ng f i b
related interfacing gear.

d) Separated control room is required to all projects.

e) Thecontrokencl osur e shall have a minimum in
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.
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The contro encl osur e

I shall include one ey
there i sndét water brought

to the site.

12.1 DC System

One (1)VLA 125 VDC battery system shall be provided along with1@) 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 operatiore 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
Each DC load a#ter 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
shalbe dead front design, installed on the ¢
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 outddtial 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 fiepersonnel can reach each cell and battery terminals for testing and
maintenance. A minimum of 2dches height separation between battery racks is needed
to accomplish this.

Battery DC grounds shall be monitored via indicating lights on the front paties
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.

12.2 AC System

The substation will be equipped with normal and backup AC station service sources

supplying 120/24%AC, 3-wire, single phase power. Station service is preferred to be
provided by | ow side SSVT, |l ocal di stribu
design shall include two (2)ised disconnect switches for the incoming feeds (secondary

feed ofthe 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 shalyjpelLPN.

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 circus.
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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 tg back
source. The ATS shall have neutral bonding provisions.

There shall be specified AC load centers with enough circuit positions for the
Ssubstationd6s wultimate configuration. Each
wire, single phase, having a P@80ated, main breaker. The final AC load center breaker
position and total circuits shall be dictated by final approved AC Calculation considering
ulti mate substation configuration. AC Loa
on the control bdding 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.

12.3 Metering Requirements

The metering panel shall be designed and constructed as specifigdon @oject
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 beagequired 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 shadl saeb
size as that used for the ground grid and in no case be smaller than #4/0 AWG.

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 CA®2.C12.1, and C12.10. Acceptable
meters are Landis and Gyr E850 MAXsys Elite, SEB34 or SEL735.

12.4 SCADA

A Remote Terminal Unit (RTU) and/or gateway device shall be specified, and installed to
provide supervisory control, status indication, alarm momitprand 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 substtons require a TCC / DOC RTU to be present, some existing substations
host -pofidoaRTU design in which data is pro
host. Confirmation of existing substation RBCADA host configuration shall be done

by contacting the FOT EMCS SCADA teams and/or{DT Substation Services.
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12.5

12.6

Substations that serve as a generation interconnection or system tie boundary with
another utility may also require a dymdrt RTU-SCADA host configuration.

Relay Design Personnel shp#rform the following activities per TMM TSD-AD-006;
RTU/Communication Processor Configuration and Edit Sheet Procedure.

a) Obtain Initial baseline TOC RTU Edit Sheet from IT-Orch Personnel of
what the SCADA Host has programmed to date of the requelsttest
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) lIssue final approved TCC, SOC, and/or GMS edit sheets with relay design
paclage.

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 knovie g@iroject

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 communicatianrcuits shall consider redundant, cipairpose paths.

A telephone is required to facilitate voice receipt of switching orders, emergency
services, and restoration of service during outages.

For fiber optic cable facilities, two conduits from the substatence 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 fibeoptic interface for digal relay communications schemes
system protection shall be hardened per IEEEL818; Standard Environmental and
Testing Requirements for Communications Networking Devices Installed in Electric
Power Substations, and compatible with IEEE Std C37.940&td for N Times 64
Kilobit Per Second Optical Fiber Interfaces Between Teleprotection and Multiplexer
Equipment.

Digital Fault Recorder (DFR)

If project requires DFR, TESLAOOO or similar DFR may be used. This shall include
enough current and voltag®puts as per project design.
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12.7 Low Voltage Cable (Wiring)

The following is a partial list of the requirements for station power, instrumentation and
control cabling within the substation.

1
il

The voltage drop for all control cables shall be verified not to elxt6s.

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 strandingroximity of parallel current carrying cables and
whether the cables are in conduit, in a cable tray or suspended in the air.

All low voltage power, instrumentation and control cables within the
substation shall be insulated for a 6@t rating.

Coaxialand instrumentation cable shall be fully shielded both inside and
outside the control house.

All other control cables inside the control house are not required to be
shielded.

Shielded cables shall be required in 345 kV yards and above (CT, Trip and
Contrd 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.

Returns for power, currents, potentials, contramglogs and others shall be
within the same cable.

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, preferablyinvttie termination

cabinet, and unused conductors shall be left ungrounded. The termination
cabinet ground bar shall be sized to accommodate shield grounding.

Analog connections shall be made witph&@r #18 AWG instrumentation

cable, communication conrteans 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.

Power line carrier signals shall be shielded via a shielded coaxial type cable.
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13.

14.

15.

[RESERVED]

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 (3@pys prior to initial synchronization of tiroject,

along with any other documentation reasonably requested by Buyer or required by NERC
or the Performance Standard:

1 BAL-0051 Oneline diagram that displays the Electrical Interconnection
Point (and includes unique line identifiers/names ensuniagthe Project Site
and EAL Transmission use the same naming convention when referring to the
Project(e.g., breakers, lines, etc.) by Seller

1 COM-0027 Network diagram of voice and data links by Seller

1 FAC-008i Identification of most limiting equipmenaétor based on
application of Generator Buyers Facility Rating Methodology by Seller

1 MOD-01071 Static Modeling Data of equipment, as applicable, by Seller
1 MOD-012i Dynamic Modeling Data of equipment, as applicable, by Seller

1 VAR-002- Transformer informaon, 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 Available fixed tap ranges
o Impedance data

o The + /- voltage range with stephange in % for ladtap changing
transformers.

ATTACHMENTS

Attachmentl: 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.
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Purchase

Approved

Preferred

Class Description Qualifier Manufacturer(s) . Type Notes
Spec. - (Preferred) Supplier
SA0102 Arresters Arrester, Surge (Coop(Xéleemens Cooper  |Substatio
125VDC
. 58 Cell
PM0201 Battery BatterlszcisBattery (Enersys) Nolan Power | Relay EC
XM/CC-
XM only
. AT-10
PM0301 Battery Battery Charger (Hindel) Nolan Power | Relay Models
PM0303 Battery Battery Charger Rag (Enersys) Nolan Power | Relay
Valmont, Distran, .
Bolts Bolts Anchor ThreadedEasteners Substatio
Anchor bolt cage for Valmont, Distran,
Bolts cag Threaded Fastener Substatio
foundations o
w/size limit
500 &
SD0203 Breaker Breaker, EHV 345kV (MEPPI), ABB MEPPI Substatio
(Live Tank)
500 &
345kV .
SD0203 Breaker Breaker, EHV (Dead (MEPPI), ABB MEPPI Substatio
Tank)
SD0202 Breaker Breaker, HV, IPO | 243KV~ | (Siemens), ABB, | gion0ns |substatio EnFZSrr
B 145KV MEPPI °ray
review
245kV - (Siemens), ABB, . . | See tablg
SD0202 Breaker Breaker, HV 72 5KV MEPPI Siemens  |Substatio below
SD0201 Breaker Breaker, MV 2175k|2</' (ABB), MEPPI ABB Substatio
SD0201 Breaker Breaker, MV 34.5 kV (ABB) ABB Substatio
. . (Williams Metals), | (W illiams :
SB0101 Bus Bus, Aluminum Pipe AFL Metals) Substatio
Control Cable- Mgﬁ(ﬁj 1
PB0401 | Cable, Control Shielded and (Southwire), Priority ~ Southwire Relay
. for color
Non-Shielded )
coding
SA0301 | Capacitor Bank Capagkt]c&rntBanks, (Cooper), GE, ABB| CooperEaton |Substatio
. . 170kV - .
Capswitcher Capswitcher 72 5KV (SoutherrStates) | Preferred Sale{Substatio
Carrier Relays| Power line Carrier | UPLC PulsarAmetek Ametek Relay
Polymer
only.
Trench
500kV - (GE-Alstom), required
PN0201 CCVT CCVT 69KV Trench, ABB Crescent Powd Relay when Line
trap to be
mounted
on CCVT
SD1801 | Circuit Switcher|  Circuit Switcher |Series 200 (S&C) Curtis Stout |Substatio
. ACSS, (General Cable), .
Conductor Cable, Aluminum ACSR Southwire Aertker Co. |Substatio
Groundin
Conductor Copper (Not Contro Copperweld/Alcoa| Stuart Irby [Substatio g
cable)
conducto
Conductor Cable, Fiber OPT-GW AFL Preferred Sale| T-Line
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Approved

PuSrc:zlse Class Description Qualifier Manufacturer(s) I:gﬁferlrig(rj Type Notes
pec. - (Preferred) PP
Conductor Cable, Fiber ADSS AFL Preferred Sale| T-Line
Conduit Conduit & Accessorig Cantex, Carlon Stuart Irby  [Substatio
Connector ConnectorsT-Line ACCR AFL / 3M Preferred Sale| T-Line
Connector Connectors, ILine ACSS AFL Preferred Sale
. . Fiber,
Connector Connectors line (Fibg OPGW, AFL Preferred Sale] T-Line
OPGW,ACSR)
ACSR
Connector Connectors, ILine Maclean Power Sy| Preferred Sale| T-Line
Connectors/Fittil Connectors/Fittings Anderson, AF.L’ .
. Homac, Travis, Substatio
gs Substation
Sefcor, Burndy
SL0403 | Control House Control House Drop-in VFP VFP Relay Concrete
(turnkey) only.
Modular
SL0403 | Control House ControlHouse Corjnectlons, VFP, Substatio Concrete
Atkinson, Trachte, only.
Oldcastle
PN0301 cT cT Slipover | ITEC, ABB, Relay
only Meramac, Siemen
34.5kV-
PN0301 CT CT 15KV ABB, GE Relay
500kV - (GE-Alstom), Polymer
PN0301 CT CT 69KV Trench, ABB Cresent Powe| Relay only
- Arkansas
DFR DFRR(gg'r?égau“ MehtaTech Mississippi, Relay
Arkansas only
DFR (Digital Fault .
DFR Recorder) Quialitrol Texas only Relay
-~ Conductor Fittings AFL, Secor, .
Fittings Compression Anderson, Hubell Stuart Irby  |Substatio
Grounds Rods Ground Rods, Clamg Cadweld, Erico, Stuart Irby  |Substatio
Clamps Thermoweld
Insulator, Line,
TA0504 Insulators Toughened Sediver T-Line
Glass
Insulator, Line (Polymer
TA0504 Insulators ' ' Insulator | Maclean Power Sy{ Preferred Sale{ T-Line
Polymer
Only)
(Polymer
TAO0504 Insulators Insulator, Line, Insulator Maclean Power Sy{ Preferred Sale| T-Line
Polymer Hardware
Assembly)
' J . (Seves), Victor,
SA0502 | Insulators |!Sulator, Station Pog 500kV- | N sk Newell, Substatio
Porcelain 69kV
Vanguard
SA0502 Insulators Insulator, Station Pog ~ 230kV- (Maclean Power Sy Substatio
Polymer 15kV
MMR, SEL, Custon
Junction Box Junction Boxes Automated, Premie Relay
Control
Meter Meter & Cables |[Elite Model Landis+Gyr Relay
CP
Approved Panel- Battery Power
Panels Panel Switching SEL Connections Relay
AppendixS
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Purchase

Approved

Preferred

Class Description Qualifier Manufacturer(s) . Type Notes
Spec. - (Preferred) Supplier
cP . A(':\II(I;C
Approved Panel AC & DC Peterson Electric
Panel Peterson Relay | Combo
Panels Stand Alone Panel |
AppendixS Par)e
permitted
Panel- Autoxfmr MMR, SEL, Custory
PM3507 Panel - . Automated, Premig Relay
Differential
Control
Panel- Power xfmr MMR, SEL, Custor
PM3505 Panel . . Automated, Premig Relay
Differential
Control
Panel Breaker MMR, SEL, Custom
PMO0501 Panel Automated, Premie| Relay
Control
Control
Panel Bus MMR, SEL, Custon
PM0602 Panel Differential Automated, Premig Relay
Control
. MMR, SEL, Custon|
Panel- Line, ! ' -
PM1803 Panel Line/Breaker Automated, Premie Relay
Control
MMR, SEL, Custon
MI10200 Panel Panel- Meter Automated, Premig Relay
Control
Poles Pole Caissons (Valmont) Preferred Sale| T-Line
TC0609 Poles Pole, Concrete (Valmont) Preferred Sale| T-Line
TC0608 Poles Pole, Steel (Valmont) Preferred Sale| T-Line
PN0701 PT PT 34.5kvand \gp GE Trench Relay
below
230kV- | GE-Alstom, Trench Polymer
PNO701 PT PT 69KV (ABB) Relay only
Reactor, Dry Type | Below Alstom Grid, Coll .
SN0903 Reactor Shunt 230kV | Innovations, Trencl Substatio
SN0902 |  Reactor Reactor, Current Alstom Grid, Coil Substatio
Limiting Innovations, Trencl
- ABB, Alstom Grid,
SNO0904 Reactor Reactor, Oil filled 230KV, Mitsubishi, Siemeng Substatio
Shunt 500kV
SMIT
SN1002 Regulators Regulator Pennsylvania Curtis Stout |Substatio
Transformers
Relay Prote_ctlve Relays & SEL Powe_r Relay
associatedccessorie Connections
Accessorie| (ACS), GE Grid Ruffin &
RTU & Cables Solutions Associates Relay
PM3002 RTU RTU SEL RTAC SEL Power Relay
Connections
This is thg
substatior
Signs- Entergy name an
SL1301 Signs Substation Switchyal Impco Impco Substatio|l address
Placard w/Address sign on
the front
fence.
SL1301 Signs Signs- General Stuart Irby Stuart Irby  [Substatio
Substation
szgggé Structure Steel Tubular /| (Distran), Valmont Distran Substatio

Tapered
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Purchase _ o Approved Preferred
Spec Class Description Qualifier Manufacturer(s) Supplier Type Notes
pec. - (Preferred) PP
SCO0401, Substation| (Distran), Industrial . .
SLO505 Structure Steel Lattice Steel Distran Substatio
Substation
SC0401, Steel Standard andpre-existing . . .
SLO505 Structure TaperedTubular designs (Distran), Valmont Distran Substatio
wi/details
Utility and
. ATS (Automatic Industrial
PM3401 Switch TransferSwitch) 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 345KV Pascor Atlantic Preferred Sale|Substatio
230KV - (Southern States),
SD1501 Switch Switch, Disconnect 69KV USCO, Pascor | Preferred Sale{Substatio
Atlantic
. . . 34.5kV- | (Southern States), .
SD0601 Switch Switch, Disconnect 15KV USCO Preferred Sale|Substatio
. Switch, Disconnect,| 34.5kV- | (Southern States), .
SD0701 Switch Hookstick 15KV USCO Preferred Sale|Substatio
. Switch, Fuse (SMD| 34.5kV- . .
Switch style) 15KV (S&C) Curtis Stout |Substatio
For
SD1601 Switch/Motor Motor Operator Southern (Southern States)| Preferred Sale{Substatio Southern
Operators States States
switches
SN1101 Transformer SSVT, StatiorBervicg 230KV - Alstom Grid, ABB Substatio Polymer
Voltage Transformel 69kV only
ABB, HICO, MEPPI
SN0103, 230kV and” "o mens, SMIT, | see char
Transformer Transformer, Auto | Above Substatio
SNO0104 SPX-Waukesha below
100MVA .
Electric
Transformer, Small| ,, 2&1OW (SPxWaukesha See char
SNO0102 | Transformer Auto ' 230kV and Electric ), ABB, Aertker Co. [Substatio below
100MVA HICO, Howard
(SPXWaukesha
SNO0801 Transformer | Power Transformers 230kV and Electric ), ABB, Aertker Co. Seechart
below below
HICO
See
PM0802 Trap Trap, Line Carrier Trenph (No other Curtis Stout | Relay CevT
supplier approved note
above
Trench Trench (Cable Trenc (Concast), Trenway GHMR Substatio
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 O
Production Maximum ratingsapprove( Capabilities
Facility & Currently qualifying or already qualified by Entergy reported by facilit
Location MVA 32) | KV MVA (32)] KV
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ABB /
Crystal
Springs,
MS USA

Qualified

50 (MS)

161 (MS)

~60 (MS)|161 (MS)

Delta Star
Lynchburg,
VA

Qualified

60

230

~200 230

HICO-
Memphis

Qualified

1000

230

1000 230

Waukesha|
Electric
(SPX),

Goldsboro,

NC &

Waukesha

WI USA

Qualified

80 (NC), 100 (WI)

230 (NC), 230
(W)

~80 (NC),|230 (NC)
800 (WI) | 345 (WI)

AUTO-TRANSFORMERS RATED -pbase) 0rOHW A30KV3

Production
Facility &
Location

Currently qualifying or
already qualified

Maximum ratings
approved by Entergy

reported by facility

Capabilities

MVA (392)

KV MVA (39) KV

ABB/
Varennes,
Quebec,
Canada;
Guarulhos,
Brazil;
Cordoba, Spai

Qualified

1000 (Can), 500 (Br),500 (Can), 50@Br),| (Can)

800 (Sp)

500 (Sp) (B),

1200

(Sp)

765 (Can), 765
(Bn),
500 (Sp)

, 600
800

HICO-
Memphis

Qualified

1000

765 1000 765

Mitsubishi /
Ako,
Japan

Qualified

~1000

500 ~1500

1000+

Siemens / LinZ
& Weiz,
Austria;

Nuremburg,
Germany;

Jundiai, Brazil]
Bogota,
Colombia

Qualified

1000 (Aus, Ger), 750
(Br), 200
(Col)

500 (Aus, Ger, Br)

230 (Col)
(Br)

2000
(Aus),
1100
(Ger),
1000 345
, 250
(Col)

765 (Aus),
1000+
(Ger), 765 (Br),

(Col)

SMIT /
Nijmegen,
Netherlands

Qualified

~800

500 ~1200 500

Waukesha
Electric (SPX)|

Qualified

400

345 ~800 345
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Waukesha, W,|
USA
ENTERGY APPROVED HV CIRCUIT BREAKER MODEL NUMBERS
Voltage Ccérlltr'?é‘rius Interrupting  |Siemens Breaker t¢ CT Ratio and CT
9 (A) Rating (A) be ordered Accuracy Quantity
230 KV 3000 50KA SPS224550-3000| 3000:5 C800 | S Pe!
bushing
SPS224563 . 3 per
3000 63KA 3000(reference) 3000:5 C1200 bushing nonstandard
161 KV 3000 40KA SPS2170-40-3000| 3000:5C800 | 5 Pe!
bushing
SPS2170-63 . 3 per
3000 63KA 3000(reference) 3000:5 C1200 bushing nonstandard
138 KV 3000 40KA SPS214540-3000| 3000:5 C800 bﬁg‘;ﬁ;g
SPS214563 ) 2 per
3000 63KA 3000(reference) 3000:5 C1200 bushing nonstandard
115 KV 3000 40KA SPS214540-3000| 3000:5 C800 bﬁsﬁlei;g
SPS214563 . 2 per
3000 63KA 3000(reference) 3000:5 C1200 bushing nonstandard
69 KV 3000 40KA SPS272.540-3000| 3000:5 C800 2 per
bushing
SPS214563 . 2 per
3000 63KA 3000(reference) 3000:5 C1200 bushing nonstandard

Attachmenf2 i 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 showhahle2-1 below. ThisTable2-1 shall have
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 24hourRainfall

Maximum ZXhour Rainfall

Maximum 24hour Snowfall

Ground Snow Load
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Descriptions Data (Units)

Design Ice Load

Design Wind Speed

Isokeraunic Level

Seismic Referenced Code

Mapped Spectral Response Acceleration at Short Period ((
Second) §

MappedSpectral Response Acceleration gdcond Period:S

Site Class

Seismic Design Category

*All equipment external bushing creepage distance shall be based on this criterioff.not
available, medium (35mm/kV) shall be usedThis factor is applied to nominal line to
ground voltage.

*** END OF APPENDIX 9***

Pagel96



APPENDIX 10
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1. INTRODUCTION °

1.1 Purpose

This Appendix 10to the Scope Book (this Ap p e nd)i xp rldv i régairemedte s i g n
and reference material for the design of t
overhead transmission lines that will be built and/or connected to the Entergy
transmission system by or for Sel)lTais as pa
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 Sell er 6s ridaocaisthd r equ
planning, design, construction, asset management, use, and operation of the Transmission
Lines.

1.2 Scope

This Appendix 10applies to all Transmission Lines.

This Appendix 10primarily describes technical requirements, both perfornzaased
andprescriptive 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
managerant, 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
Appendx 10.

1.3 General Data

This Appendix 10addresses aspectstbhe Workrelating to the Transmission Linest

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 Wiorklzall in no way

l i mit Sell erds obligations wundeWihduthe AQgTr
limiting the other terms of the Agreement or any Ancillary Agreement, in performing the

Work relating to the Transmission Lines, Seller shall comply,vaitid cause its

Contractors and Subcontractors to comply with, the terms ofAgpendix 10 all Laws

(including codes) and applicable Permits, and the other elements of the Performance
Standard.

This Appendix 10provides the minimum functional speciftabon ( A MFSo) f or t
Transmission Lines, including scope and design requirements. In addition to the

° The document remains subject in all respects to Buyerd
Buyerds subject matter e eysedtdreflgctcertaill attess indludadfotnotmay need
addressed in the Agreement or the RFP or that have been reconsidétersérves the right to issue an updated

version of this document.

PROPRIETARY AND CONFINDENTIAL INFORMATION
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requirements set forth in the Agreement (including the Scope Book), the Transmission
Lines shall comply with all requirements specified in the GIA or ahgroRequired
Deliverability Arrangement.

This Appendix 10is part of the Scope Book.

Article, Section, Table, Figure, and Attachment references i\ffpendix 10are to
this Appendix 10unless otherwise provided or the context otherwise requires.

14 Changes in this Revision

Document created 03/26/2021.
15 Deviations

Any deviations from the MFS for the Transmission Lines or the terms oAgpendix
10s hal | requi r e Buyw# betGugbjeqto theotermsafthe Agreermadnt. a n d

2. DEFINITIONS

2.1 Definitions

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

2.1.2 Conductor Displacement

With respect to clagances, 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 rightf-way ( AROWO) determinati ehes, cond.l
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 (Wb) in Figure 6.3.4.13.

2.1.3 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 movment, 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%.1
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2.1.4 Designeli Individual (inrrhouse or contractor) responsible for analyzing and selecting
transmission line components, structures, or foundations.

2.1.5 Effective Structure Widtiit he wi dt h bet ween a structureos
an Hframe configuration, it is twice the phagmasing, and for a vertical conductor
configuration it is effectively zero). See also (wS) in
Figure 6.3.4.13.

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

2.1.7 Meridiani Electronic document management system used to archive transmission
standards and documents and track revisions.

2.1.8 PLSCADD 1 A software package used during optimizataf pole spotting, design
analysis, and the development of material lists.

2.1.9 Vegetation Management WidthRight of way width outside of the conductor movement
envelope, purchased solely for establishment of a vegetation management cycle. See
(WVM) in Figure 6.3.4.11 and Figure 6.3.4-2.

2.2  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 Enginge
LIDAR Light Detection and Ranging
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MFAD Moment Foundation Analysis & Design

MVATD Minimum Vegetation Action Threshold Distance

MVCD Minimum Vegetation Clearance Distance
NESC National Electrical Safety Code

OCF Overload Capacity Factor

ROW Right of Way

SRF Strength Reduction Factor

UBS Ultimate Breaking Strength

3. REFERENCES AND DOCUMENTS

3.1 Industry Standards

The following Industry Standards are referenced inAlpigendix 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 Load

ANSI C2 National Electric Safety Code (NESC)

IEEE Std 80 IEEE Guide for Safetin AC Substation Grounding

IEEE Std 524 Guide to the Installation of Overhead Transmission Line
Conductors

IEEE Std 738 Standard for Calculating the Curreirémperature of Bare
Overhead Conductors

IEEE Std 1313.2 Guide for the Application adinsulation 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 LinésState of the
Arti 2012

APLIC 2006 Suggested Prac#ts 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 Currefiemperature Relationship o

Bare Conductors

IEEE Std.12431997 Guide for Improving the Lightning Performance of

Transmission Lines

EPRI Handbook for Improving Overhead Transmission Line
Lightning Performance

EPRI AC Transmission Line Reference BoeR0OOkV and Above

EPRI Guide for Transmission Line Grounding

EPRI Outline of Guide for Application of Transmission Line Surgg

Arrestorsi 42 to 765 kV

Prestressed Concrete Institute Guide Specifications

FAA Advisory Circular AC 70/746AK, Obstruction Marking
and Lighting

3.1.1

The latest issued Standards and Codes at the issuance of the effective date of the
Agreement shall be usedtarlier 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 btatidagis and

Codes at the effective date of the Agreemditiis risk is to be borne by the Seller.

Materials

Seller shall use the descriptions of materials set out in the standard drawings provided in
Attachment 1 along with the Approved Vendor List &ttachment 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 Transission Lines in accordance with the terms of the Agreement.
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4. SAFETY AND ENVIRONMENT

4.1 Safety

The safety of individuals, the Project, and other life or property in the development,
engineering, design, procurement, construction, testorgmissioning, use, and
operation shall be the Designero6s highest

4.2 Avian Design

The primary issues to consider for avian protection on transmission lines are clearances,
marking, and nests. Transmission clearances for all voltages shall exeestathlished
minimums, shown iAttachment 2. Where Entergy standard structure configurations,
shown inAttachment 1, are used, the design will ni¢ke guidelines. Marking of wires

is addressed iBection7.13.4and is to be done only in areas where such marking is
required by authorized wildlife agencies, Laws, or applicable Permits.

4.3 Future Impacts

Proper consideration shall be given to workingcgpand 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 toamductor a line vs.
rebuilding to address the potential considexadalological benefits.

5. LOAD COMBINATIONS

51 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 Facter ( A OCF0) and Strength Reduction
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 Rule250; however, thbeoundaries for loading areas have been shifted from those

in NESC Rule250. All references to NESC 250B, 250C, and 250D refer to the District

Loading, Extreme Wind, and Concurrent Ice and Wind as modified based on these shifts

in loading areas.

5.1.1 District Maps

Based on the NESC figures, districts were established along county boundaries which

envelop the NESC requirementBhese boundaries were further modified to address

other commitments and past operating experiehmably. several coastal 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 designpracticeend the 10 ice | oading was extende

PROPRIETARY AND CONFINDENTIAL INFORMATION
Page206



of northern Mississippi based on extensive damage from past ice siDnegare
collectively presented asttachment 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 count@sunmtyes 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
Table5.12 summarizes the various load cases used to design and analyze structures.

Table 5.1271 Structural Load Cases

Description Lz\ggi%g Lo;: deing Temperature NESC Ref.
NESC250B District
Loading
Heavy 4 psf 0.50 in. 0°F (20°C) | 250B, Table 254
Medium 4 psf 0.251n. 15°F €10°C) | 250B, Table 254
Light 9 psf 0.00 in. 30°F €1°C) | 250B, Table 254
NESC 250C Extreme
Wind
100 mph 25.6 psf 0.00 in. 60°F (15°C) | 250C, Table 254
110 mph 31.0 psf 0.00 in. 60°F (15°C) | 250C, Table 254
125 mph 40.0 psf 0.00 in. 60°F (15°C) | 250C, Table 254
140 mph 50.2 psf 0.00 in. 60°F (15°C) | 250C, Table 254
150 mph 57.6 psf 0.00 in. 60°F (15°C) | 250C, Table 254
NESC250D
Concurrent Ice and
Wind
0.5in. 2.3 psf 0.50 in. 15°F €10°C) | 250D, Table 254
0.75in. 2.3 psf 0.75in. 15°F ¢10°C) | 250D, Table 254
1.0in. 2.3 psf 1.00 in. 15°F €10°C) | 250D, Table 254
Cold Caséd Uplift 0 psf 0.00 in. 0°F (-20°C)
Every Dayi Deflection 0 psf 0.00 in. 60°F (15°C)
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_ Wind Ice
Description Loading Loading Temperature NESC Ref.
See See o o .
Unbalanced Sections.1.4| Sections.1.4 60°F (15°C) | See Sectioh.1.4

5.1.3 Loadsi Structure Analysis

In addition to the cases rable 5.12, the following load cases shall be usethi@
analysis and structure design of all Transmission Line structures.

5.1.4 Stringing Loads on Custom Davit and Cross Arms

For arms, the everyday load case shall include a vertical load oftE)&uspended
from the ends of each arm (to address vertical cactgdn loads) The described vertical
load is an allowancfor steep stringing angles and other construction loads.

5.1.5 NESC Load Cases with OCF=1.0

In addition to the standard NESC Overload Capacity Factorspratrete structureshall
have loadspplied for NESC Load Cases with OCF = 1.0.

5.1.6 Special Load CasesStructure Analysis

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

5.1.7 Single DeaeEnd and Failure Containment (Dekdd Structures)

All wires up, One Side Only Loading, Initial or Final Condition using the Structural Load
Cases imable 5.12.

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

0O mph Wind & 006 Ilce, 60AF ( 15KCyngitudinali ti al
Force (1000 Ib. per phase) or with 2000 Ib. Longitudinal Force per conductoa(ies
only).

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

Everydayloadsm one side only (0O mph wind, 0o ic
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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
clearancesi Li ne Desi gn Cl e Attachment2s 6 ar e shown i n

Table 5.2.17 Clearance Load Cases

Description |  Wind Ice Temp. | NESC Ref.| Condition | Clearance Check
Loading |Loading
Max. Temp.| O psf 0 in. 212°F 232A Final Vertical Clearance
(ACSR) (100°C)
Max. Temp| O psf 0 in. 347°F 232A Final Vertical Clearance
(ACSS & (175°C)
ACCCQC)
Max. Temp| O psf 0 in. 176°F 232A Final Vertical Clearance
(ACAR) (80°C)
NESC Zone
Heavy 4 psf 0.51in. 0°F 2308, Final
(-20°C) | Table230-1,
Table230-2
Heavy Ice 0 psf 1.0in 32°F 232A Final Vertical clearance t
(0°C) ground, other
conductors, and
structures
Medium Winq 6 psf 0 in. 60°F 234A2 Initial and | Horizontal clearanc
(15°C) Final to ground, other
conductors and
structures.
High Wind | Extreme | 0.0in. | 60°F Final  |Horizontal Clearang
(ROW) |Wind from (15°C) to Edge of Righbf-
Table 5.12 Way
High Wind | 100 mph| 0.0in. 60°F Final Insulator swing anc
(Horizontal (15°C) Conductor moveme
Clearance) (SeeSection6.3.3for
more information)
No Wind 0 psf 0.00in.| 60°F Initial and | Horizontal clearanc
(15°C) Final to ground, other
conductors and
structures.
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53 Load Cases Wire Stringing

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

5.4 Conductor & Shield Wire Stringing Tensions

O mph Wind, 00 lce, 60AF (15AC)OtolPOAF ti al &
(-12 to 49°C)

55 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 5.5A1T NESC & Entergy DesignOverload Capacity Factors (OCF)

LOAD CASE VERT | WIND |TENSION| CODE
(OCF) | (OCF) | (OCF) REF.
Structural Analysis
NESC Zone Loading (Intact) 15 2.5 1.65 2531
Extreme Wind- (Intact) 1 1 1
Concurrent Ice & Wind (Intact) 1 1 1
Unbalanced (Intact) 1 1 1
Single DE NESC Failure Containment 15 2.5 1.65
Single DE Extreme Wind & Heavy Ice 1 1 1
Cold Casé for Uplift 1 1 1
Every Day Load$ for Deflection 1 1 1
Clearance Calculations
Clearancé Verticali Heavy Ice (NESC) 1 1 1 232A3
Clearancé Verticali Max. Temp. (NESC) 1 1 1 232A2
Clearancé Verticali Static (NESC) 1 1 1
Clearancé Horizontal Med. Wind (NESC) 1 1 1 234A2
Clearancé Horizontal R/Wi Entergy Max. Wind 1 1 1
Table 5.5B - Strength Reduction Factors (SRF)
Structure Component SRF SRF NESC Code Reference
NESC | Extreme Wind
Loads | and Ice Loads
(250B) | (250C & 250D)
Steel & Prestressed Concret¢ 1.0 1.0 Rule 261A, Table 2611
Structures
Foundation & Guy Anchors 1.0 1.0 Rule261-B, Table 2611
Guys & Guy Insulator 0.9 0.9 Rule 261C& 264, Tab. 2641
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Steel Crossarms & Braces 0.9 0.9 Rule 261D1, Table 2611

DE Fittings, Splices & 1.0 0.8 Rule 26tH2C

Hardwaré

Support Hardwar@ 1.0 1.0 Rule 261D-1, Table 2611

Insulators’ Suspension 0.50 0.65 Table 2771¥

Insulatorsi Post 0.50 0.50 Table 2771@

Conductor & Shield Wire (1) (1) Rule 261H1

Q) Conductor and shield wire maximum wire tensions are taken from NESC Code 2dtiof.

(2) Supporthardware includes bolts and plates supporting davit arms, braced post and post insulators, brackets,

suspension tees and other miscellaneous supports not supporting conductor or shield weinesledatie
reduction factors shown are multiplied by thembie strength of the part as indicated by the manufacturer.

3) Deadend fittings include bolts and deadd tees used to deadd conductors and shield wires. The
manufacturer generally gives the ultimate strength of the tees. This value is then Bdineeceduction
factor shown.

The Aminimum tensile strengtho shown for bolts by t
used on the bolt without the combined load of shear produced in a guyed structure. These loads are not

reduced by theeduction 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 ceame requirements for the Transmission

Lines, which include NESC vertical and horizontal clearance requirements from

Section23 of the 2017 Code or counterpart for subsequent codes for HV transmission

l ines in Entergyo6s Ser ¥aer,axedeséribed below.l us an ad

6.1 Vertical Clearancei Over Ground

NESC and Entergy vertical clearances over various ground surfaces are shown in
Attachment 2. These clearances are based on the 2017 Cabe232-1, with the
voltage adder defined in RuB32C1a, using the sags calculated under R2B2#&2 and
232A3.

SeeSection5.2for 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 Bagpurposes of
determining the required clearance for the Transmission Lines,

NESC Clearance ¥able2321 Cl| ear ance + Vol tage Adder (.

EntergyRequired Minimum Clearance = NESC Clearance + Safety Buffer
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NESC provides consideratidar clearances over water surfaces, including floodwaters
Footnotes 1-21 toTable232-1 shall be carefully considered when determining

necessary clearancelor floodprone areas that do not typically have standing surface
water and are not subjectWtSACE or other permits, the normal flood level-{j€ar

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 wflooded ground surfaces will continue to applynes leading into

generating facilities, EHV interconnections, or other lines where increased reliability is
desired shall consider less frequent flood events (e.¢ye&0floods or 10§ear floods)

to avod potential service interruptionSuch lines shall be designed to higher flood

levels where the incremental costs are justified and will generally be compared to NESC
requirements for water surface not suitable for sailboats.

6.2 Other Vertical Clearances

6.2.1 Suyply Conductors (69 kV and above)

6.2.2 NESCand Entergy vertical clearances between various electricity supply lines and non
current carrying wires are also showrAtachment 2. These clearances are based on
the 2017 Codelable233-1, with the voltage adder defined in R@l@3C2a, using the
sags calculated under Rulg33A1a (3)(b) and 233A1a (3)(c).

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

TheEntergyRequired Minimum Clearance NESC Clearance + Safety Buffer

Attachment 2 shows the minimum vertical clearances over various ground surfaces and
uses.

The | ine Designer shall establisign AProhi bi
Clearances on the plan profiles within RCBDD in the areas where these

considerations occurConsiderations could be but not limited to environmental,

archaeological, landowner constraints, etc.

6.2.3 Substations

Transmission line vertical clearancesidgessubstations shall meet the vertical clearance
requirements shown iittachment 2.

6.2.4 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 circuitsTo the extent such items cannot be so precluithedvertical
clearances for the Transmission Line shall meet the basic NESC clearance requirements
for each applicable clearance set fortttachment 2, plus an additional 4 feet
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6.3

6.3.1

6.3.2

6.3.3

6.3.4

Horizontal Clearance

All horizontal clearances shall include the deflection of the structure and the
displacement of the conductor added ® ¢tearance requirements defined below
Clearances peection6.3.1andSection6.3.2shall be based on the development of the
clearance envelopes shown in the NESC for each situation plteetiaba 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
Section5.2 This clearance is based on an envelope ewisin NESC Figure233-1,
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 6 Ib/sf wind at 60°F (15°C) and no ice or ii@)wind at 60°F
(15°C).

The maximursag, Rule 233Ala(3), shall be calculatedug@hg 120° F (49°C) with no
wind; (b)using the max temperature; or {og 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 chechkmbeatio adjacent
supply lines.

Adjacent Buildings andtherStructures

The required clearance between conductors and buildings or other structures is covered in
Rule234 and varies between the various structure typke loadings used for the

clearance mvelopes are given i8ection5.2 The Designer shall use PXGADD to

check these clearances after specifying the required load cases and clearances.

Insulator/Conductor Swing Clearance

Clearances to the supporting structure resulting from insulator swing are addressed in
Section8.1 Additionally, air gap clearances between adjacent circuits on different
structures are to be checked under the high wind load c&sxiion5.2 Minimum

clearance shall be that associated for the higher voltage for the 100 mph swing clearance
given inTable 8.1.2

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.
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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 thestructure; (bYhe minimum required spacing between adjacent circuits on separate
structures; (c)he conductor displacement due to wind; anda(di¢getation 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 envelops.(W

Adding the appropriate vegetation management width on each sidevefdiVes the

minimum allowed ROW width for purchasélote that total minimum allowed ROW

wi dt hs for purchase wililndreememntnd e(de .ugp.w,ar d¢
to 16506.) The four parameters described ab
in Figure 6.3.4.21 andFigure 6.3.4.22. Additional figures are found iAttachment 4.

Figure 6.3.4.2171 Typical Single Structure ROW
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Figure 6.3.4.2271 Typical Double Structure ROW
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Notes: ws = Effective Structure Width (Outboard Conductor SpacingyW Vegetation Management Width; W
cme = Width, Conductor Movement Envelope M/= Center to Center Structure Spacing

6.3.4.2 Effective Structure Width (ws) or Outboa@bnductor 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 fortfable 6.3.42-1.

Table6.3.42-171 Typical Effective Structure Widths

Single Pole
Delta/ Vert.
DoubleCircuit| 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 k\ 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 thereeano 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 actualeffect
widths of the existing structure shall be determined and used in the calculation.

Adjacent Circuit Separation (W)

Circuit center to center horizontal spacing for ROW determinations shall be as shown in
Table 6.3.42-2 unlessthe Performance Standamehjuires use of a higher value

Table 6.3.42-27 Minimum Spacing for Adjacent Circuits (W cc)

Single Pole
Delta/ Vert.
Double Circuit| Single Circuit
Voltage H-frames (ft.) (ft.) Vertical (ft.)
500kV 140 96 70
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345kV 120 65 45
230kV 75 50 35
161/138/115 kY 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 onl¥lectrical effects (audible noise, EMF, etc.)
must be studied, and will require additional separation if indicated by the $todywo
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 irSection5. Wind loads are applied transversely in each direction to displace

the conductor away from the centerline as illustrated below.

Figure 6.3.43-11 Displaced Conductor Position & Relaionship to Weve and ws

Notes: ws = Effective Structure Width (Outboard Conductor Spacinggy4/= Width, Conductor Movement
Envelope; Wep = Displaced Conductor Position Including Structure Deflection

In addition to checking required horizontal clearancesSpetions.3.1and6.3.2 the
displaced conductor position shall stay within the available conductor movement
envelope under the extreme wind case describ&dlte5.12. As part of the line
design, pole glcements and span lengths must be adjusted if required to maintain
required clearances and keep the conductor within the available width.

The available CME widths imable6.3.44-1 andTable6.3.45-1 contemplate and
accommodate standard framings, typgjans, the current list of typical conductors and
their specified stringing limits, etdMarkedly atypical designs may require a more
rigorous evaluation of the ROW requiremen@®onversely, severe ROW restrictions will
likely require atypical design sh as shortened spans.
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Note that all tabulated values consider the use-sfriig assemblies, bracedst
assemblies, suspension units with struts, or other configurations where insulator swing is
confined.

6.3.4.4 Vegetation Management Width (WVM)

It is assumed that trees grow or someday will grow at the edge of the ROW, and that
normal growth cycles will result in further encroachment into the Vegetation
Management Width Therefore, the conductor movement envelope (CME) alone is
insufficient as a ROWVegetation management in the area adjacent to ROW edges is
required to prevent growm and to comply with the Minimum Vegetation Clearance
Distance (MVCD see also definitions)hus, additional width between the ROW edge
and the outboard conductors isezgtfal to allow planned, efficient vegetation
managemenwithoutviolating the MVCD.

To accomplish this, apply a Minimum Vegetation Action Threshold Distance (MVATD)
for prioritizing corrective maintenancd he Vegetation Management Width (Mj 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 6.3.44-17 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

161/138/115kyy 10 [3.42/2.94/2.4% 29/2.4/2.0

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 Wym for the higher voltage shall be used to determine ROW width.

6.3.4.5 Calculation of Minimum Allowed ROW Width for PurchasBlew Single Circuit
Line or Double Circuit on the Same Structures

As illustrated in the preceding figures, at any given point, the miniallowed ROW

shall equal the applicable CME plus the applicable vegetation management wigth (W
on each side of the ROWAssuming multiple circuits are the same voltage, standard
ROW widths are determined as:
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ROW = WCME + 2(WVM) rounded uptothenextwhl e 56 i ncr ement
and are tabulated by voltage and framing typ€ahle6.3.45-1 andTable6.3.45-2.

Table 6.3.45-17 Minimum Required ROW Widths for Single Structures
(Single Circuit or Multi -Circuit on Same Structure)

Typical ROW Width (ft.) forPurchase | Conductor Movement EnvelopeCME (ft.)
Line(lzl\;))ltage V\(/f\t/l)\/l H-Frame DSeII?G?II\?eI:t(i)(I:ZI Si\;\glgcztl)le H-Frame Dsell?gll\e/zeljt(ijtlzid Si\r;g:gCZ?le
' 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 6.3.45-27 Minimum Allowed ROW Widths for Multiple Structures and Circuits

ROW Widths (ft.) assuming two identical lines
ROW Widith for Purchase (ft | COnducter c'\:",a‘ée('z‘?m Envelop  aqd. width per line (ft.)

Line :

Voltage Single Pole | Single Single Pole | Single Single Pole | Single
(KV) |H-Frame Delta/Vertical | Pole FrHa;ne Delta/Vertical Pole FrHa;ne Delta/Vertical| Pole

Double Circuit | Vertical Double Circuif Vertical Double Circuit|Vertical

500 365 225 195 320 180 150 140 96 70
345 310 220 180 280 190 150 120 65 45
230 225 175 145 200 150 120 75 50 35
161 180 140 120 160 120 100 60 40 30
69 135 105 85 120 90 70 45 30 20

Notes regarding Tables 6.341 and 6.3.46-2:

1. Tabulated 500 kV single pole ROW reflect an atypical short dpaign intended to compact lines on narrower
ROWsSs.

2. Asnoted in 6.3.4.1, tabulated values reflect\&eng, Brace Post, Suspension/Strut or other insulator
assemblies where conductor attachments are somewhat restrained. Where susférirsgpadseilies are
used: at 238V and below the ROW widths given shall be increased f@efand at 34%V they shall be
increased by 1€et. Only VeeString assemblies are currently approved for 500 kV.

3. The ROW values presented are indicative of what dibel required in straight sections of ROW containing
tangent or light angle structures. Large angle changes usingpaldtstructures or extensive guying patterns
will require additional ROW in the vicinity of the angle structure.
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7. CONDUCTOR AND SHIELD W IRE 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
includes tension and vibration control data forNeSC 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 Betti®n7.1
(properties based on Southwire® data unless noted.):

Table 7.1A 1 Standard Conductorsi Mechanical Properties

Type [Size Stranding |(Code Word Area Dia. Weight [Strength
(in2  |(in)  |(Ib/ft) (Ibs)
- 1949  [56/1 LAPWING @ 1.647 1.504 [1.938 148,900
= 1582 [33/1 BITTERN @ 1.336 [1.345 [1.566 39,400
= 1428.5 [33/1 BEAUMONT ®¥ 1.232 [1.294 [1.436 43,700
8 1222  [33/1 CARDINAL ® 1.053 [1.198 [1.224 37,100
2 821.2 [181 GROSBEAK® 0.725 [0.990 [0.836 30,400
1590  45/7 LAPWING 1.34 [1.50 [1.79 27,900
1272  45/7 BITTERN 1.07 [1.35 [1.43 22,300
. 054 54/7 CARDINAL 0.85 |[1.20 [1.23 26,000
2 666.6 [24/7 FLAMINGO 0.59 |1.00 0.86 18,200
1780  84/19 CHUKAR 151 [1.60 [2.08 51,000
1590  45/7 LAPWING 1.34 [1.50 [1.79 42,200
1272  45/7 BITTERN 1.07 [1.35 [1.43 34,100
1033.5 45/7 ORTOLAN® 0.87 [1.21 [1.163 27,700
054 54/7 CARDINAL 0.85 |[1.20 [1.23 33,800
954 457 RAIL @ 0.80 [1.165 [1.075 25,290
o 666.6 [24/7 FLAMINGO 0.59 |1.00 0.86 23,700
gg 336.4 [26/7 LINNET 0.31 [0.72 [0.46 14,100
1024.5 [34/13 N/A @) 0.80 |1.165 [0.96 23,100
T lea95 [8/19 N/A 051 [0.93 [0.61 17,100
2 395.2 [15/7 N/A 0.31 0.72 0.37 10,100

(1) Not for New Construction, Capital Maintenance only

(2) 345 kV and 500 kV only Use for new construction
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(3) 500 kV onlyi for Capital Maintenance work only

(4) Source: General Cable/LAMIFIL Data

(5) It isgenerally preferential to develop a custom conductor solution using an ACCR conductor in lieu of the

ACCC

conductorsUse of the ACCC standards will generally be limited to extension of existing ACCC lines or

other similar circumstances.

Ampacity ratingdor the standard conductors are determined using the commercially
available software SWRate, which is based on the methodology of IEEEARZ®aCity

was determined using design parameters specified in Entergy standards and the conductor
properties contaed in the SWRate program librariine ratings are also expressed as
conductance in MVA using the expressMWA =V * A *0.001 * 3*0.5, where V is

voltage in kV, and A is rated ampacity in ampsnpacity and conductance ratings for

the standard condumts are summarized below.

Table 7.1B 7 Standard Conductorsi 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 | 595 | 694 | 992 | i
LAPWING
1582 / 2180 | 261 | 434 | 521 | 608 | 868 | i
BITTERN
1429/ 2050 | 245 | 408 | 490 | 572 | 817 | i
& |BEAUMONT
> 12227 1857 | 222 | 370 | 444 | 518 | 740 | i
S ICARDINAL
O B214/ 1439 | 172 | 287 | 344 | 401 | 573 | i
S IGROSBEAK
1590 / 2263 | 270 | 451 | 541 | 631 | 902 | i
LAPWING
12721 1957 | 234 | 390 | 468 | 546 | 780 | i
BITTERN
954 / 1607 | 192 | 320 | 384 | 448 | 640 | i
,, CARDINAL
0 1666.6/ 1312 | 157 | 261 | 314 | 366 | 523 | i
S |FLAMINGO
1780/ 1608 | 192 | 320 | 384 | 448 | 641 | I
CHUKAR
1590 / 1494 | 179 | 298 | 357 | 417 | 595 | i
v LAPWING
0 (12721 1303 | 156 | 260 | 311 | 363 | 519 | i
S BITTERN
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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

1033.5/ 1144 | 137 | 228 | 273 | 319 | 456 | -
ORTOLAN
2
954 / 1088 | 130 | 217 | 260 | 303 | 433 | :
CARDINAL
954 /RAIL | 1088 | 130 | 217 | 260 | 303 | 433 [g50 942
666.6 / 882 | 105 | 176 | 211 | 246 | 351 | :
FLAMINGO
336.4 575 | 69 | 115 | 137 | 160 | 229 | -
LINNET
ACAR1024% 878 | 105 | 175 | 210 | 245 | 350 | 760
ACAR 649.5| 658 | 79 | 131 | 157 | 183 | 626 | -

X ACAR395.2| 483 | 58 9 | 115 | 135 | 192 | -

)

<

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

(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 existinglih€C
or other similar circumstances.

7.2 Standard Shield Wires

The required technical standards for shield wires are set fofidie 7.2 below:
Table 7.271 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:

PROPRIETARY AND CONFINDENTIAL INFORMATION
Page221



Table 7.37 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 0.528 0.36 18,391
DNO-6651 AlumaCore 48LT 9/6 0.221 0.646 0.42 18,053
DNO-3476 AlumaCore 24 13 0.151 0.528 0.36 18,433
DNO-4596 AlumaCore 48 9/6 0.221 0.646 0.42 18,053
DNO-6205 CentraCore 24 10 0.166 0.528 0.41 21,845
DNO-6210 CentraCore 48 10 0.166 0.528 0.41 21,845
DNO-8161W AlumaCore 48 13 0.151 0.528 0.36 18,391
DNO-98001 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
dispersion shifted fibers are reopd by the telecommunications department.

Al umacCor e

wi ||

be

t he

def aul t

OPGW

Alternative optical ground wires may be used, provided they meet the same specifications
as the aboweeferenced wiresSimilar hardware to that used for standard wires specified

herein must be used so that nanstard 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 aresed, the conductor supplier and/or manufacture of the spacers
shall be consulted regarding spacers requirements.

The standard assembly for bundled dead d

structures

assembly with a twinsulator attachment to the structure.

S hemd |

Bundled deagknd structures where the maximum tension (with OCF) in each sub
conductor is lessthan 9700b s . may

uX ew it rheend asPeaBlies with a
single insulatar This assembly shall mainly be used in reduced tension situations.

be t

All bundled structures with angles less than 30 degrees shall be designed as running angle
structures, i
30degrees shall be designed as dead structures.

ncl udi

7.4.2 Bundled Conductors (500 kV)

The gandard 50V bundled conductor is a triple delta configuration with spacers at

approximately 25@oot intervals.

n g SThose with angles gréageptieas
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7.5

7.5.1

7.5.2

Sag andTension Limitations

NESC Tension Limits

Following are the maximum tension limits allowed in the determination of project sag
andtensionvaluesThe A Zone Loadingo tension | imit i
load cases with an overload capacity factor of 1.-H% tension limits for extreme wind

and heavy ice are Entergy requirements and have an overload capacity factor of 1.0

Load cases are shown@®ction5.4. The limit is a percent of the Ultimate Breaking

Strength (UBSpf the wire. Limits are based on the Initial tension of the wire.

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

1 Concurrent Ice & WindOCF=1.06% UBS- @ Initial Ten.

Additionally, the NESC $ection261 H1) requires that the tension at each of the
applicable NESC Zone temperatures showhahle5.12, 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
Table5.12, unlessdampers are used, in which case this limitation is at a maximum of
60°F (15°C).

Tension Limits for Vibration Control

Except for ACCC and ACCR conductors, for vibration control, maximum catenaries

(horizontal tension/ wei ¢edat)°F{006Q), 0Mm@havindf al ues
and Oinchesice Cal cul ated values for AC final 0o sha
6000 Lesser values of ACO will require appr o\

For ACCC conductors, vibration dampers shall be placed in accord@hddev
manufacturerds recommendati ons.

The foll owing table, o6 Vibration Control Va
the standard conductor3he table was developed considering §0@uling spans

However, these values may be used for othleng spans with only slight variations

Other ruling spans will require approval by Buyer.
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Table 7.5271 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 () 7380 28.4
CARDINAL 0-0-0 (F) 5793 22.3
8 FLAMINGO 0-0-0 () 5160 28.4
2 FLAMINGO 0-0-0 (F) 4051 22.3
CHUKAR 0-0-0 (1) 12480 24.5
CHUKAR 0-0-0 (F) 9796 19.2
LAPWING 0-0-0 (1) 10740 25.5
LAPWING 0-0-0 (F) 8431 20.0
BITTERN 0-0-0 (1) 8580 25.2
BITTERN 0-0-0 (F) 6735 19.8
ORTOLAN 0-0-0 (1) 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 (1) 5160 21.8
FLAMINGO 0-0-0 (F) 4051 17.1
% LINNET 0-0-0 (1) 2760 19.6
¢ LINNET 0-0-0 (F) 2167 15.4
649.5 ACAR 0-0-0 (1) 3660 21.4
649.5 ACAR 0-0-0 (F) 2873 16.8
395.2 ACAR 0-0-0 (1) 2220 22.0
395.2 ACAR 0-0-0 (F) 1743 17.3
SE 1024.5 ACAR 0-0-0 (1) 5760 24.9
2 1024.5 ACAR 0-0-0 (F) 4522 19.6
TH#7 AW 0-0-0 () 1980 10.4
TH#7 AW 0-0-0 (F) 1554 8.2
7/ 160 Steel 0-0-0 () 2400 11.5
(,;) 7/ 160 Steel 0-0-0 (F) 1884 9.1
= * AlumaCore, DNG8161 0-0-0 (1) 2160 11.7
O * AlumaCore, DNG8161 0-0-0 (F) 1696 9.2
% * AlumaCore, DNG9800 0-0-0 () 2160 11.1
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Type |Conductor Name Load Case [Max Tension (% of Ultimate
(pounds) Strength
* AlumaCore, DNG9800 0-0-0 (F) 1696 8.7
ADSSAE024HG611CA2 0-0-0 () 546 18.2
% ADSSAE024HG611CA2 0-0-0 (F) 429 14.3
)
<

*AlumaCore, DNO8161 is the default.

Note ADSS is not a transmission standard transmission conductor but is frequently used
underbuilt nontransmission conductoilypical ADSS span is on the order of Zeet

Also note that (F) load cases shall be controlled by both Creep RS an&&padd that
bimetallic conductors shall consider the effects of compression at high temperatures

7.5.3 Vibration Control for Long Spans Exceeding the Ruling Span

For span lengths greater than the ruling span, the Designer shall take special care to

compare the conductor and shield wire sags, to ensure that adequate clearanees at mid

span are maintained under all conditiofitie shield wire tension shall not exceed 16%
of its ultimate strength at 60°F (15°C), findlo account for unusual circumstas (e.g.,
ravine crossings), it may be necessary to éeatithe shield wire to account for tension
and/ or increase the tensi

di fferential s
specifications.

7.6 Correction to Sag when Final Installation is Intgted

ons

Prolonged stringing durations can affect final sags due to creep beyond that considered in
the sagging algorithmConductors and shield wires shall be clipped in withim@@rs of
achieving the intended stringing tensidfVhere stringing operatienare interrupted or
extend beyond this 7Rour threshold, engineering evaluation/approval is required with
final approval by Buyer, and the cable manufacturer shall be contacted to obtain technical

instructions on the issue.

7.7 Galloping

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

Phase spacing shall be set to avoid-spéen interference between phases through the
required assumption that double ellipse galloping will occur on any span exceeding
400feet. A galloping overlap of less than p@rcentoetween phases will be allowed in

the design processt is generally assumed that using span lengths between 400 and
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900feetwould eliminate this overlapThe ruling span is set at 80% of the limiting span
for this analysis.

7.8 Aeolian Vibration

Aeolian vibraion fatigue damage typically occurs in flat, open aréide most effective
way to reduce this type of vibration is to reduce the line tengMso, 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 sdimping characteristics built into this type of conductor.

7.9 Conductor Corona

Two solutiongo reduce conductor corona are larger conductors and/or bundled
conductors.

For 161 kV, 115 kV, and 69 kV, 336 kcmil A
conductor size.

At 230 kV, bundled 395 kcmil ACAR conductors or, for single conductor lines, a

recommeded standard wire size of 98dmil ACSR The minimum wire size for

230kV using industry standards is approximately one inch in diameter. The smallest
standard wire size that meets the industry
666.6kcmil ACSR.

For 500 kV transmission lines, 10Rdmil ACAR and 954 ¢ mi | ACSR fARail 0o
the minimum conductor sizes to avoid corona effects. The standard for new construction
is954k ¢ mi | ifRail o.

The selection of conductor size, considering corona losseshshadtimated using the
attached figure (obtained from the Westinghouse Transmission and Distribution Manual)
ent it | e-dQuickEstigating®dronra 0 s s C Thisiguee s attached as
Attachment 3.

7.10 ACSS andACSSTW Conductor

7.10.1 ACSS Sag$ Tensions Stringing

ACSS suppliers have recommended that the ACSS & ACSS/TW conductanes be
tensioned for approximately 10 to rbnutes before final sagging of the lin€his
procedure inelastically stretches and elongates the aluminum wires and the steel core
provides total support of the conductor in normal operatiince little or ncstress is

left in the aluminum wires, initial and final sags and tensions are nearly the Bagne
stressing is a means of reducing creep and enhancingdeseffiing capability
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Recommendations for pressing vary and range from the maximum tensiamsalt
with cable manufacturer for prestressing methodology and specifications.

7.11 Fiber Optic/ Shield Wire Requirements

Fiber Optic Shield Wire (OPGW) is often the preferred shield.wh@ structures with
two shield wires, one shield wire will typically @PGW 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 fithetsthey will need
Standard Entergy shield wires are foun&attion?.

7.11.1 Fiber Optic Details

The fiber optic line may be deamhded if the line agle is over 30° For line angles
between 30° and 50°, a heavy angle suspension assembly may be. Ufilloexcbptic
construction details are shown on the standard assembly drawings, shatatinment
1

7.11.2 Splice Box Locations

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

7.12 SW Sagging Relative to Conductors

Every effort shall be made to ensure that the shield wire(s) have less sag than the
conductor, so that arffashovers 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 0.3percentof the span length, or approximately two {2¢t under

normal stringing loads, i.e60°F (15°C) Where this is not feasible, the tension limits to
control vibration inTable 7.52 may be relaxed to pull the shield wire more tightly and
achieve greater separatiowhere the tension limits dfable 7.52 are relaxed, a
conductor vibratin study shall be performed, and vibration dampers shall be installed on
the shield wire per the recommendations of the vibration stattgrnately, the standard
framing may be modified with approval from Buyer to provide greater separation
between thelseld wire and the conductor.

7.13 Conductor and Shield Wire Marking

7.13.1 Aerial Patrol Marking

Aerial patrol marking to provide early warning of the hazards due to crossing
transmission lines shall be applied as described herein.
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7.13.2 Marking for Federal Aviation Admistration (FAA) regulations

Marking required to comply with Federal Aviation Administration (FAA) regulations

shall not be confused with the aerial patrol marking describpdragraply.13.1 When

routing new lines, it is generally better to avoid séhgctoutes that pass within close
proximity of airports, landing strips, heliports and facilities such as hospitals that might
have aircraft landing on improvised landing sit&sich facilities can be generally

identified by examining aerial navigation psavailable 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 soloere

these facilities cannot be avotland where it is determined that FAA rules apply, the
requirements of FAA Advisory Circular AC 70/748® shall apply.

7.13.3 Navigable Waterway Marking

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

7.13.4 Avian

Avian markers are to be installed where appropriate to make the line more visible to
birds Several forms of markers are commercially available and marketed to increase line
visibility and reduce the possibility of avian mortalitfvian markers shall be reqed

only where specified by wildlife agencies or by applicable permits.

7.13.5 Slow-Moving Vehicle Signs

Slowmoving vehicle signs shall be placed on the third and fourth adjacent structures on
both sides of any crossover lines, with the signs facing the app#ehlines from

either side of the crossovelt is very important that all crossings be marked on the same
number of advance structures for safety reas@rge sign on each structure shall be used
to indicate a single crossover ahe#idwo crossoers 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 crossoversDetails of the instétion are covered in an attachment to #ypendix

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.

7.13.6 Spiral VibrationDampers (Yellow)

Spiral dampers in addition to slemvoving 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 centadfitiee line being patrolled
at a point just outside the conductor locations but not less thimetlietween the pairs
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If there are two shield wires on the crossover line, half of the dampers shall be installed
on each shield wire.

7.13.7 QuikMark Devices

QuikMark devices, in addition to slemoving vehicle signs, may be desirable in some
cases with extraordinary visibility difficultyWhen 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 theg 15
between each triolf there are two shield wires on the crossover line, install half of the
QuikMarks on each shield wire.

7.13.8 QuikMark Devices Combined with Spiral \fdttion 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 lineNhen the Transmission Line crosses undelitigeof another, the
minimum requirement is for QuikMark devices or spiral dampers or both to be installed
on the shield wires of the other lin&his is for the safety of Entergy aerial patrollers and

to protect Entergy and others from claims by the ovaf¢he other line for property

damage, lost revenues on the other line, and other claims.

8. OTHER ELECTRICAL CRITERIA

8.1 Electrical Insulation

All insulators shall be polymer (nezeramic) Insulators that are procured from one of

Ent ergyds apfporroviends uleantdoorrss and adhere to ENn
to meet this specificationinsulator types include deahd, braced post, post, suspension

and jumpers All new HV (69 kV and above) Transmission Lines shall have insulators

with corona ringsnstalled Details for these insulators are included\itachment 1.

8.1.1 Insulator Swing
8.1.1.1 Mechanical Clearance

Post and braced post assemblies have the potent@ritact between their suspension

shoe and their post insulatorhe suspension shoe may swing towards the supporting

post insulator without any wind due to line deflection angle and/or phase position

changes between consecutive structugh a 6PSFwind (60degrees Fahrenheit and

final wire tension) further displacing the conductor hardware from its everyday

displacement, contact with the sheds (or corona ring) is not allowéti extreme wind

specified inTable 5.1 2 of the design criteria (6@egees Fahrenheit and final wire

tension) further displacing the conductor hardware from its everyday displacement,
contact with the r &dwngangldaeaptertshallbeusedta al | ow
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increase mechanical clearandéhis adapter does notgmude mechanical conflict, so

conductor position shall still be checked.

8.1.1.2 Electrical Clearance

Table 8.11.2 specifies required certain clearances from the energized conductor shoe to
nori energized portions of the structure under the prescribed condipengied in the

cl earances were built into
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 ten®ns, can warrant deviations from standard, such conditions will require Seller
to acquire approval from Buyefonductor position shall be verified against
Table 8.11.2 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 thewind clearance for bundled conductofor
bundled posts and bundled braced posts, the conductor hardware shall not be allowed to
swing moe than 30 degrees toward the pole without wind (0 degrees F, inNiaig

that the swing angle adapters mentione8.in1do not improve electrical clearance.

footnotes T h e s e

Table 8.11.27 Minimum Insulator Swing Clearances

CLEARANCE TO
FRAMING VOLTAGE CONDITION ARM OR CLEAX‘J’}'CE 1O

STRUCTURE =
500 kV 6 psf wind® 123 in 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® 85in 8 ft.
345 kV 100 mph®@ 41 in 4 t.
345 kV no wind® 105 in 9 ft.
345 kV no wind® 105 in 9 ft.
230 kV 6 psf wind® 52in 6 ft.
230 kV 100 mph® 27 in 3 ft.
230 kV no wind® 83in 8 ft.
230 kV no wind® 88 in 8 ft.
161 kV 6 psf wind® 37in 5 ft.
161 kV 100 mph® 19in 2 ft.
161 kV no wind® 60 in 7 ft.
161 kV no wind® 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.
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138 kV no wind® 65 in 7 ft.
115 kV 6 psf wind® 28 in 5 ft.
115 kV 100 mph® 13in 2 ft.
115 kV no wind® 49in 7 ft.
115 kV no wind® 60 in 7 ft.
69 kV 6 psf wind® 17 in 3 ft.
69 kV 100 mph@ 8in 1 ft.
69 kV no wind® 49in (36 in)® 6 ft.
69 kV no wind® 60 in (49 in)® 6 ft.

(1) Max required value between switch surge and NESC air Gaptrolled 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 nning angles (Impulse Air Gap).

(5) 69 kV framings use 115 kV aeind air gaps for improved lightning performance. On existing structures where
there isndt room for |l onger insulators and air gaps,

8.1.1.3 Typical Standard Davit Ans

For the purpose of determining clearances presenttahile 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 shakdie u

Table 8.11.37 Typical Davit Arm and Insulator Lengths for New Construction

INSULATOR LENGTH @
VOLTAGE (kV) [TYPE INSULATOR |DESIGN
LENGTH (IN) |LENGTH (IN.)

69 SuUS 59 66
161 SuUS 73 78
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 94 94

DAVIT ARM LENGTH ®

VOLTAGE (kV) TYPE LENGTH RISE (IN.)
69 Tangent 5 0 13
161 Tangent 8® 0 25
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230 Tangent 1 1®0 24
69 Swing 3® o0 N/A
161 Swing 480 N/A
230 Swing 58 0 N/A
69 DE 58 o 12
161 DE 600 15
230 DE 80 0 20

(1) Davit Arm Length is from pole face to conductor attachment
(2) Design length includes hardware.

8.1.1.4 InsulatorAttachmentd 69 kV, 161 kV, and 230 kV Structures

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

8.1.1.5 General

The same insulator type can be used for concrete and steel Insl@isitor attachmest
for post insulators are required to be provided by-Huiting standard insulators to the
pole structures.

Deadend and suspension insulators are required to be attached to the poles via vangs on
steel poles or poleye plates on concrete poles.

8.1.1.6 Conductor and Shield Wire Vangs

Standard conductor and shield wireplaaettachm
with 1 1/806 diameter holes and 1 1/ 20 radi

Conductor attachment vangs on concrete poles wiitch@00 or 70,00@ound strength
poleey e pl at es mdiameteralhreadirodshsimilar ® those provided by
Hughes Brothers in Lincoln, Nebraska.

8.1.1.7 Guy Vangs

Standard guying vangs on al/l steel espol es s
andll/ 20 radius and s.lAkhduy attachenert vaegs anallme on b
concrete poles will be 60,000 or 70,088und strength poleye plates mounted with

7/ 80 di-thmeadtrods; simaldr o those provided by Hughes Brothers in lnnco

Nebraska.
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8.1.1.8 Polymer Insulator Standard Drawing

Attachment 1 has detailed drawings of the Entergy Saddnsulator drawings for
115kV, 138 kV, 161 kV and 230 kV voltageSeller shall use the Entergy Standard
Insulators and must verify they meet the requirements for the déBngndrawing
includes the following information:

Braced Post Insulators

Horizontal Line Post Insulators
Suspension Insulators

DeadEnd Insulators

Minimum Flashover Characteristics
Minimum Leakage Distance

8.2 TransmissionLine Lightning Protection Design

8.2.1 Reference Guides

|1|52i518£7 Guide for Improving the Lightningerformance of Transmission Lines

EPRI Handbook for Improving Overhead Transmission Line Lightning Performg

EPRI AC Transmission Line Reference BooROOkV and Above

EPRI Guide for Transmission Line Grounding

EPRI Outline of Guide for Applicationfolransmission Line Surge Arrestarsl2 to
765 kV

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

The GFD varies greatly throughout Entergy®o
7 flashes/Knd/lyr. However, the GFD for any area for a particular year can be more than

3X the historic averageT her ef or e, Entergyds design para
GFD for the specific line but assume the standard design methods will ensure an adequate
reliability throughout the system no matter the GFD of any particular location.

8.2.3 Structure BIL

Although local atmospheric conditions can affect the ability of air to insulate against a
flashover the typical breakdown rate for a negative dry arc is 650 kV per. meter
Therefore, the structure BIL is 650 kV X air gap in meters.
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8.24

8.2.5

8.2.6

8.2.7

8.2.8

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

Distribution underbuild is considered a last resort for new construdti@omplicates
maintenance for both organizations.

Shield Wire Installation
The installatio 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 curredtny o f En tael shigld wies st and
conforming to the parameters set out in the referenced guideline will be adequate for the
lightning protection of the lineNote Supporting distribution phases on transmission
structures exposes transmission shield wire to long durdistribution faults for which

it was not designedTherefore, 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 aaductor clamp, shall be no more than 25° for structures adjacent to
spans averaging less than I&6tabove ground levelThe required shielding angle on
structures where the average conductor height is greater thé@et&bove ground level
need to belesigned 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 condator as well as to the bottom conductor opposite the shield wire attachment.

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

Maximum Grounding Resistance

The maximum allowable grounding resistance shall be obtained as specified in
Section8.3

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
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resistance cannot be obtainedadjacent to extremely long spans where the lightning
protection software shows the shield wire is insufficient.

8.3 Grounding and Cathodic Protection

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

8.3.1 Grounding
8.3.2 Grounding Systems

Entergyds steel and concrete pole structur
Section2 of the NESC Shield wires are constructed, along with the associated

grounding system,onalloffEt er gy 6s transmi ssi on.Thd nes f ol
use of proper structure grounding will reduce the ground resistance at the structures and

will reduce line outages due to lightning strikes.

8.3.3 Steel Structure Grounding System

Steel poles shall beobhded to the shield wire by a copperweld jumpEne pole then

actsas a ground rod to the ground linBecause the coating at the bottom of direct
embedded steel poles insulates the steel, direct embedded poles shall be grohisded
grounding shall & 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 setin a
concrete pile Steel poles socketed into steel piles shall be bonded to the steel pile.

8.3.4 ConcreteStructure Grounding System

Concrete poles shall be bonded to the shield wire through the grounding clip and a
terminallug at the pole top by a copperweld jumpArcopperweld wire shall then run
down the pole to another terminal lug below graumtie wire may be internal or
external There are four options for grounding the direct buried polecdahect the
ground wire to the pancake at pole bottom;gf@end the ground wire from the pancake
to the ground rod; (3onnect the ground wire from therininal directly to the ground
rod; and (4xonnect the ground to the substation ground grid usingepPer Ground
wires shall be continuous (no splicegpr concrete poles set in steel piles, the ground
wire shall be extended from the bottom lug &pdded to the pile.

8.3.5 Guy Wire Grounding System

In accordancevith 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.
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8.3.6

8.3.7

Achieving Desired Structure Resistance

Tests to verify that the required foadinesistance has been obtained usingthedard
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 (Hframes) 18 ohms

There are two acceptable methods to achieve these requirerfigritsving additional
rods and (2)nstallinga counterpoise that consists of ¥886tof conductor buried
1 8deep parallel to the line.

Grounding at Substations
Bondingof Transmission Line Shield Wire to Substation Ground Grid

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

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

_’: E—jl -l ﬂj, ‘ ET‘

.

a b C
a. Shield wire attached to Substation poiif structure

Generally, the transmission line will be demtded outsid the substation
and the shield wire slack span into the station will be positively grounded
to the puloff tower with a jumper and the ptofff tower will be

connected to the substation ground grid. It is the responsibility of the
substation to make tee connections. The last transmission structure in
the immediate vicinity of the station shall not be bonded to the substation
ground grid unless a specific grounding analysis is performed.
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8.3.8

8.3.9

b. Shield wire across station to dedicated shield wire pole

Sincethe 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 unlesspecific 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 fiingon
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 frontorrosion, generally at the groutide where moisture can mix with air to
cause corrosion and thus deterioration and loss of strength of the struttuees
protection system used is to attach either magnesium or zinc anodes to the structure.

These anodeprovide 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 andes 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-Bitu conditions

Structure Protection
Steel poles, steel piles and steel guy anchorsisbgiotected as described below.
Steel DeaeEnd and Guyed Structures

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

Steel Tangent Structures

PROPRIETARY AND CONFINDENTIAL INFORMATION
Page237



Steel tangent structures are generally not installed with aredases shall be installed

on structures in areas of known corrosion problems, or when structures are to be installed
adjacent to a pipeline or railroath these cases, installation shall be in accordance with
provided Assembly Drawings idttachment 1

Guy Anchors for Steel and Concrete Structures

The steel helix type anchors for both steel and concrete poles shalidiieansith
anodes.

9. STRUCTURE DESIGN CRITERIA

9.1 Steel Poles

Entergy standard structure framings are showAtiachment 1.
9.1.1 Tubular Steel Pole Purchase Specification

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

ASCE Design Manual Requirements

Material Sgcifications

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 thépproved Vendor ListAttachment 5) for tubular steel pole vendors and
direct the vendor to provide ites in conformance with their applicable standard Energy
specifications.

9.1.2 General Design Requirements
9.1.2.1 General

All designs shall be in accordance with the provisions of the latest NESC, ASCE/SEI
Standard 48, and the requirements stated in this docurkrdonstruction shall be
Grade B, as defined Bection24 of the NESC Code.
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9.1.2.2 Foundation Rotation

In addition to the applied loadings, all seifpported monopole and-tmnaced Hframe
structures shall be designed with dejree foundation rotatiorThe poirt of rotation is
assumed to be at the ground lirfgmaller foundation rotations for braceeftdme
structures shall be considered on a dasease basis.

9.1.2.3 Deflection Limitations

The following pole deflection limitations assumed&greegoundation rotation and shall
be adhered to in the design of all pol@$e percentage listed is the percent of the pole
height above ground.

Table 9.1.2.3i Deflection Limitations

Load Case / Wires Tangent |Running Anglg Deadend Deadend
(Intact) (Intact) (Intac) (DE OneSide)

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
Wwind & Ice
See Loading District 10% 10% 10% NSL
Everyday
No Wind or Ice- 60°F 304(1) 304(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 194)

NA - Not Applicable

NSL - No Specified Deflection Limit
(1) Camber if Deflection Exceeds 1%
(2) Only if Specifically Requested

9.1.2.4 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 piafection.
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9.1.2.5 Guyed Structuret Pre Designed

The Designer shall select a gtesigned light duty pole, such as an SW Clas
equivalent, to be used as the pole in guyed framings in the pole spotting prodedsre
type of pole will make available thenge of heights to complete the spotting process
PLS CADD will select the optimal pole height.

9.1.2.6 Selection of Pralesigned Poles Optimizing Process

To use the line optimization features RCBDD, the Designer must select and input the
pre-designed pole types and framings most suited for the Transmission Timesshall
include the material, framings and pole heights, types and sizes.

9.1.2.7 Pole Design and Verification Process

The purchase order for the structures selected by@®AISD 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 haverevizeed to meet the design
criteria.

9.1.3 Procurement

To purchase the poles and associated materials, the Seller shall use a type of purchase
requi sition known as a AWhite Requisitiono

AWhit e Rel Jhisitypa of drdernsaused to purchase material ffomt er gy 6 s
preferred vendors including steel and concrete poles, insulators and condibhple

order will generally include the preferred item plus most of the assembly attachment

material, such as nuts, bolts,vanggst i s t he v etntd venfidtlse sizeasdp ons i k
number of each itemii Whi t e Requi si ti ons estockcodedidems o us e

9.1.4 Structure Hardware

The Entergy fSt and aAt@chBentrl lists thaistaedardr ami ngs o0
assemblies required for each structure framigch assembly drawing lists the bill of
materials required for that assemblyjhe standard hardwaparts were designed to meet

the maximum tensions and loads calculated for the@lesggned structures previously

described but shall be verified by the designdnless Buyer grants an exception in

writing, poles shall be ordered with sufficient stept lbebunting provisions.

9.1.5 Grounding and Cathodic Protection

SeeSection8.3for design information regarding the required grounding and cathodic
protection forsteel poles.
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9.1.6

9.2

9.21

9.2.2

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 pstad directly embedded using
standard embedment detailsoundation and grounding details are discussed in
Section10andSection8.3 respectively.

Concrete Poles

This section covers the design and analysis of concrete pole structures for single and
bundled conductor transmission lindscovers single pole, two pole, artteée pole
structures with direeembedded foundations, sockgpe foundations and bagpéated
foundations all for use on tangent, running angle or-@ealdstructuresAll standard
structure framings applicable to this work are delineatédtachment 1.

SpunPrestressed Concrete Pole Purchase Specification

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

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 Lis#Attachment 5) and direct the concrete pole vendor to
provide items in conformance with their applicable standard Entergy ispéoifis.

General Design Requirements

9.2.2.1 General

All concrete pole and related designs shall be in accordance with the provisions of the
latest NESC, the PCI and ASCE Guide Specifications, and the requirements stated in this
document All concrete pole construction shall be at least Grade B, as defined in
Section24 of the NESC Code.

9.2.2.2 Foundation Rotation

In addition to the applied loadings, all seifpporting structures shall be designed with a
3 degree foundation rotatio he point é rotation shall be assumed to be at the ground
line.
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9.2.2.3 Deflection Limitations

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

Concrete Structure Type
Runnin
Tangent :n lleg Deadend Deadend
Load Case / Wires g
(Intact) (Intact) (Intact) (DE One
Side)
NESC w/OLF
R 10% 10% 10% NSL
See Loading District
NESC without/OLF
WEROUT- 2% 2% 2% NSL
See Loading District
High Wind
g wvine 10% 10% 10% NSL
See Loading District
wind & Ice
ne siee 10% 10% 10% NSL
See Loading District
Everyday 0 0 0
No Wind or Ice- 60°F 1% 1% 1% NSL
Longitudinal
Unbalance 1K at Each NSL NSL NA NA
Phase Location
DE Stringing
NA NA NA 0
No Wind or Ice- 60°F 1%

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

Where deflections under the everyday load case exceed 1% of the above ground pole
height as described B12.2.3 but do not exceed 2% the pole shall be raked to improve
aesthetic concerns and minimize secondary moment effdftsre poles are to be raked,

the Designershall provide specific instructions identifying the degree to which the pole
shall be raked to compensate for the calculated deflection under the everyday load case.
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9.2.3 Procurement

To purchase the polemdassociatednaterials, Seller shall use a type of purchase
requi sition known as a AWhite Requisitiono

AWhi te Redghisi tiypero of order is used to pur
preferred vendors, including steel and concrete poles, insulators and comndUbtor

pole order willgenerallyinclude the poles plus most of the assembly attachment material,

such as nuts, bolts,vangst i s t he vendords responsibili:
of each item.

9.2.4 Structure Hardware

The applicabld Bhrecgwur 2S¥FaAtddmentdlistsi ncl ude
the standard assemblies required for each steitaiming Each assembly drawing lists

the Bill of Materials required for that assembly. The standard hardware parts are

designed to meet thmaximumtensions and loads calculated for the-gesigned

structures previously describhednless a deviatiors granted by Buyer, poles shall be

ordered by Seller with sufficient mounting locations for attachment of climbing

provisions.

9.3 H-Frame Design

This section covers the design of concrete and stéehhhe structures to be used in
construction of the Transssion Lines These standard framings cover transmission
structures for single and double circuit construction using standard suspessiaiors
Clearance has been provided for the possible use of bundled conductors.

9.3.1 Structure Types

Standard r ami ngs are developed for single and ¢
(HA2) tangent(071. 5A) structures and fALighto and i
T 6.0°) structures Standard tubular steel cross arms have beedgsigned andetailed

for use in ALighto and AMedi umo structures

The standard framings are based on the base assumption that steel structures-will be X
braced and concrestructureswill not be X-braced The pole supplier shall determine if
X-braces are required feach structure and shall detail and supply tHaaces and
connection hardware if required.

Speci al frafikbpareiintludéed for use in certain structures to address uplift forces
inthose structuresThes e structur es usteextralvangsiioldeag ht 0 ¢
end the conductors.
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9.3.2 Cross Arm Design

The maximum allowable spans for the pliesigned standard cross arms are based on the
maximum vertical load imposed on the arni$ie load cases reviewed for each cross arm
are NESC designated ldiags with overload factoraMlaximum arm deflections range

from linchto 2inches.

The tubular steel cross arms are designed to support the vertical load of the various
standard conductors used by Entergy on the stand&i@itde framings The maximum
loads for each of the Standard Framings are shown on the Framing Drawings.

The ALiI ¢Mediuow asmtdamdar d cross arm si zes are ¢
Light CrossArmi TS 60 x 60 x 3/ 160
Medium CrossAfmi TS 80 x 80 Xx 10
Shield Wire Armi TS 40 x 40 x 3/ 160
The reqired use lpading for the standard cross arms is as follows:
69 kV'i Use thelLight Cross Armi for all conditions
161 kVi Use the Light Cross Arfif or 16 I ce | oadings
Use theMediumCross Armi f or 10 | ce | oadings
230 kV1 UsetheMedium Cross Arm forlaconditions
9.3.3 Cross Arm Assembly Details

Theassemblydrawings for attaching cross arms to poles are included in the voltage
specific assemblies.

9.3.4 Rock Anchors

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

9.3.5 Expanding Rock Anchors

Rods have a diameter of Jrizh and an ultimate strength of 36,0@8. The limitation

of 36,000lbs canbe overcome by using twin ancho®s more stringent limitation is that
the rods are neextendable This prevents the expanding rock anchors from being used
when the noffractured bedrock is deeper than about four feet below the surface.
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9.3.6 Grouted Rock Anlcors

The anchor snchidiameter raund Bhaft emding in anth diameter bell The
anchors can be extended with either 1 10
extensions The anchor assembly has an ultimate strength of 7th800 he strength of

the installed anchor (resistance to pullout) is dependent upon the rock type and the
dimensions of the grout columiThe characteristic of the rock that dominates the

calculation for anchor depth is the equivalent cohesidre installed artwor strength is

calculated by multiplying the surface area of the grout column in each layer by the

equivalent cohesion of the rock in that layEor conservatism, any contribution from the
overburden shall be ignored.

The High Wind and Heavy IcEensions shall be multiplied by 1.65 to provide a safety

factor for the anchor installatiorFor 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 .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) + (layeén2tc k ness) (|l ayer 2 <coh

Seller shall procure that the anchor manufacturer calculates the required anchor depth
using theirsoftware but the effective cohesion shall be the parameter that dominates the
result For simplicity, the formula above @&s just the effective cohesioihe constant

0.9 is a factor to account for the possible effects of other rock characteristics

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

The groutshallbe pumped into the hole to ensure that a solid column is produced.
9.3.7 Guying Hardware

Followingarel i st ed the strength values in Enterg)
limit line conductor tensions and are required for this Project.

9.3.7.1 Insulator Assembly
Entergyds St an-&minsulatBre Haye mreuitimaledaemsion capacity of
50,000 Ibs TheNESC Strength Factor for insulators is 0.5, therefore the Routine Test
Load (RTL or working load) of 25,000s is used.

9.3.7.2 Steel Vangs (Steel Poles)

Steel Dea¢End vangs are thru vangs and can be designed for any applied tefi$iens
NESC Strength Factdor the vangs is 1.0.
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9.3.7.3 Pole Eye Plates for Conductor or Shield Wire (Concrete Poles)

Thestandardyuyi ng attachment i s the AAS2720 Doub
The Ultimate Strength (maximum tension load) is 35)88(per hole The NESC

StrengthFactor 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 AA21
The Ultimate &ength (maximum tension load) is 70,dB8. The Strength Factors are

the same as for t he .ahe naximunmiténsiankshkleng tBeugyyi ng T
slope, thus limiting the line tension depending on the actual guy slope.

9.3.7.5 Double Arming Bolts (Conate Poles)

Thestandardb ol t wused i REnNEN tAesrsgeyndbsl iDeesadi s an ANSI
ADoubl e Ar The maximBroTensite Strength is 25,466, the maximum

shear strength through threads is 17 B80and the maximum shear strength throdngh t

shaft is 24,35@bs. The shear strength through the threads is always used for the Dead

End ConnectonThe NESC Strength Factors are al so
Gu vy i n g The allen@ble bolt strength for combination shear and tension lags, s

as the guying assembl y, i §hese bolisa thé lenitinga t e d
factor, depending on guy slope, of the line tension in the guying assembly.

9.3.7.6 Thimble Clevis

Thethimbleclevisused inthe Dedn d Assembl y bmaaedan 10 pin ar
60,000Ibs. Ultimate StrengthT he NESC Strength Factors are
Guying Teeo.

9.3.7.7 Extension Link

The extension link is used in place of the thimble clevis when a doublegioyis used
withtwo anchorsThe | i nk anslis satedat 6D,600sp Wittmate Strength
TheNESC Strength Factors are the same as t he

9.3.7.8 Vari-Grip DeadEnd

The varigrip shall be rated for a 19#8 guy wire with an Ultimate Strength of 43240
and 61,500 Ibs. with a 19#fly wire The NESC Strength Factor is 1.0.

9.3.7.9 Turnbuckle

Theturnbuckles h a | | be a 10 x 60 with jaw and eye
50,000 Ibs The NESC Strength Factor is 1.0.
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The following table gives thallowableline tension based on the gagsembly and guy
wire slopes All loads are in Kips.

Table 9.3.7.971 Allowable Line Tensions based on Hardware Limitations

Assembly Part Ultimate NESC Allowable | Line Line
Strength | Strength | Load Tension Tension
Factor Guy Slope | Guy Slope
1.5:1 1:1
DeadEnd 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
DeadEnd Tee (NESC) | 70.0 1.0 70.0 38.9 49.6
Extreme Loadg 70.0 0.8 56.0 31.1 39.7
7/ 80 D. A . | T=25.4 1.0 21.2 28.0
Extreme Loadg V=17.3 0.8 17.0 23.0
1-1/ 20 SS Sc1700 1.0 70.0 38.9 49.6
Thimble Clevis (NESC) | 60.0 1.0 60.0 33.3 42.5
Extreme Loadsg 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#8
Extreme Loadg 43.2 0.8 34.6 19.2 24.5
Turnbuckle (NESC) 50.0 1.0 50.0 27.8 35.5
Extreme Loadg 50.0 0.8 40.0 22.2 28.4
Extension Link(NESC) 1.0
Extreme Loads 0.8
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9.3.8 Guyed Structure Limitations
9.3.8.1 Concrete Structures

The maximum line tension that can be applied on a guyed concrete structure is limited by

the combined stress on the 7 teBsoniPl8.Kips. Bolt

on the 1.5:1 slopeThe 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 (14thph 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.|cEusrefore, as provided in

the table, the 19#8uys, the standard guy material, will govern the linsitanlimit

when this guy wire is usedVhere 19#&uys 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#8guy wire may be inadequaterflarger conductors or bundled configurations
Special design considerations shall be investigated under these conditions.

9.3.8.4 Double Downguy Assemblies

Double downguy assemblies shall be used when it is determined that the soil is
incapable of supportinthe applied load with one anchor or where the loads exceed the
allowable guy tensianThe double down guy assembly shall consist of one attachment to
the pole, a link with two rollers, and two guy wires and two anchibmible DownRguy
assemblies shallse 19#8uy wires The anchors shall be separated by at least five

(5) feet

9.3.8.5 Guy Anchor Groups
All standard guyed structure framings reference a particular Guy/Anchor Group which
defines the structure voltage, and in turn provides the required numbsrzarmd 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 Apchoot ect ed
Gr oupo det. &efdrtoSkctiand.3for desails.

PROPRIETARY AND CONFINDENTIAL INFORMATION
Page248

b



Spacing of DeadEnd Structures

Deadend structures shall be required where necessary to carry eccentric loads developed

due to conductor tensionSuch deagnd structures shalso be required where

necessary as artascading structures, or where they are necessary to facilitate

construction At a maximum spacing, deahd structure shall be spaced such that no

more than two reels of conductor and a single splice are neelesehdhem While the

length of conductocontainecbn a r e el can vary based on th
unit weight, for most commonly used conductors this will result in a maximum spacing

of approximately 4 miles between deaald structures.

Considaations 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 areaDesign andnaintenanceplacement actities will apply the following:

1. All crossing structures are namood, for all voltages

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

3. All highways are crossed at an angle as close to perpendiculassiisi@o

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 imsple, 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, \string insulators, senstrain insulators, etc.)

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

8. No guys on crossing structures if possible, and where guys shall be
installed, install double guys

9. Install highway crossingtructures 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 sectioncovers the desigof structure foundations.

Structure foundations shall be designed to meet the NESC District Loading and Everyday
Load Cases, as discussedection5.1; and consideng the safety factors and deflection
limitations discussed iS8ection10.2 Note that loads shall generally be extracted from

pole manufacturer calculations whée structure has been optimized for a high

percentage of utilizationWhere structures are designed in groups, the reaction used shall
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10.1

10.2

be that of the group (as opposed to loads derived from PLS or elsewhere for the specific
location) Where manufacturecalculations 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$ 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 structuredbds capacity.

Soil Information

The Designer shall obtain as much subsurface informatipraaticable The basic
sources of information arg1) actual soil boring samples obtained from geotechnical
investigations; (2§zeological maps; (3Jata from existing U.S. Dept. of Agriculture
maps; or (4pther Geotechnical sources (e. g., DOT fiestomer soil records, etc.)

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

Soil informationused in design shall be provided by Seller to Buyer.

DesignMethodologyi Lateral Load

10.2.1 Program Description

The Designeshalluse the computer programs Moment Foundation Analysis and Design
(MFAD), and Foundation Analysis and Design (FAD) &sign for lateral loads.

10.2.2 General Acceptance Criteria

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

Description Normal Soill
Total Ground Line Deflectiof 3.0in.
Total Fnd. Rotatiof" 1.5 deg.
Non Recoverable Deflection 1.01in.

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

Safety Factof(Angles/DEs) NESC 250B 1.0
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Safety Factor (Angles/DESs) other load cases

1.65

(1) Additionally, for DE Structures, total foundation rotation and grelimel deflection shall be limited to
0.5degrees and ihch under Everyday load case with all conductors on one side only.

10.3 Foundation Types

10.3.1 Basic Foundation Types

The Designer shaflelectfrom the following six basic foundation types typically used by
Entergy on steel and concrete pole structuiisect Embedmet 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 Foundatidnh e Se |l | erdangnedrshallndat i on
determire suitable foundation types and dimensioAdéternative 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. AISC360 for steel elements, ACI 318 for concrete elements, etc.)

Reveal height for concrete or steel socket piles shall be betwieebhasd Sfeetto

facilitate concrete placement and to minimize required excavation for the socketed pole
Foundation heighfior baseplated poles shall be at leasie2t, to raise anchor bolts above

the ground and the bulk of the wet underbrushe Designer shall require taller reveals

in floodplains, where requested for constructability purposes, or where otherwise needed.
The Designer shall not all reveals outside these specifications on the foundation drawings
and/or staking sheet.

10.3.2 Grounding and Cathodic Protection

The steel pile shall be designed to act as a ground for both steel and concrete structures
Socket conneatns 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 grotihd cap/base

plated connectionshall be designed to provide a good grounded connecltael 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 drawitrggeneral, 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 eseator large anglstructures

supported on steel foundations or embedmedmntgeneral, unless local conditions

warrant (brackish marsh, shared ROW with railroads or pipelines protected by impressed
current cathodic protection, etc.) anodes are not usually required fentastguctures on
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structures supported on concrete foundations or embedni®efisrence is made to
Section8.3

11. ATTACHMENTS

Attachmentl i Applicable Standard Framing and Assembly Drawings
Attachment2i NESC and Entergy Clearance Requirements
Attachment3 i Quick Estimating Corona Loss Curves

Attachmentd i Example ROW

Attachment i Approved Vendor Listl

Attachment6 i EntergyLoading Districts

1 This Attachment provides an Approved Vendor Lighis 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 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 8 TEE-B
REFERENCE DRAWINGS

7 1 SGN—C

8 - GND—C—XX

9 - SEE_MFR. DWG.

10 1| FOUNDATION TYPE T.B.D.

11 1| OHGCFG, SHT2, DET. OF

12 3 CONCFG, SHT2, DET. CJ

13 - PVO, SHT 1, VW PV-19

14 - ANCDE—XX (IF REQD.)

2'-3
TYP

F TABLE 1

] VARIABLE DIMENSIONS & REF, DWGS.
@\ 69 kv 161 kY 730 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 JLP— 161X JLP—230—XX
"
AN
@ I + T | _® NOTES:
: | | 1. For General Notes, See Dwg. TMS220.
(S SDJ-V—DEP—C
| ENTERGY SERVICES, INC.
& Transmission LineDesign Standard

=
=

5-70" SC S. SPPT. DE, DEP W/J, CONC
STRUCTURE DRAWING & DETAIL

STD NO. | SCALE: NONE

o

Q No. TMS626A0
01-02-16| REPLACES DWS TAS286A2, TCS29BA3, & TDS28BA3 | WRK | KC | ECW E

MO.| DATE: REWISION BY: | CHK:i|APPR PLOT 1=1 |SH.1 OF 1
rkugl90 12/2,/2015 SDJ-V-DEP-C
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Attachment 1: Applicable Standard Framing and Assembly Drawings

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

ASSEMBLY LIST

SINGLE CIRCUIT, DE POLMER, CONC ITEM | QTY. | ASSEMBLY/DRAWING
1 [ 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
\ /
N Jr /
[+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 m 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
59 YARIABLE DIMENSIONS & REF., DWGS.
|'_"’1 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
- 2 6 | INSUL (SEE TABLE 1)
r { 3 3 |INSULZ (SEE TABLE 1)
_ — 4 2 OHG—DE-XX
e REFERENCE DRAWINGS
—r 7 1 SGN-5
\@ _ 8 - GND—S—XX
| o 3 - SEE MFR. DWG.
10 1| FOUNDATION TYPE T.B.D.
1 - | PVO, SHT 1, WW PV-19
12 B ANODE—XX (IF REQ.)
|
o
[
|
% mm-’—— - —
;trg‘»
o
| o
I
n::-“,—— -l
s S
= o
! =
I
TABLE 1
4—&2
wull VARIABLE DIMEMSICNS & REF. DWGS.
69 kY 161 kY 230 kv
! 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=1B1=XX JLP=230=XX
®\£ ST
LIL L]
T L
T (O NOTES:
| | 1. For General Notes, See Dwg. TMS220.
I I
2 SDJA—V—DEP-S
‘ ENTERGY SERVICES, INC.
¢ Transmission LineDesign Standard
TL 0-5" SC S. SPPT. DE, DEP W/J, STL
STRUCTURE DRAWING & DETAIL
STD NO. | scALE: NONE
Q No. TMSB42A0
0 |01=-02-16 REPLACES DWS TASS52BA0, TCS628A1, & TDS558A1 WRK | KC | ECW
NO.| DATE: REVISION BY: | CHK!| APPR m PLOT  1=1 |SH.1 OF 1
rkugl30 12/2,/2015 SDJA-V-DEP—S
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Attachment 1: Applicable Standard Framing and Assembly Drawings

5°-70°, SELF SUPPORTING, DE, JUMPER, VERTICAL, ASSEMBLY LIST
. 1 3 BLT-P-5
&— ¢ * 2 6 INSUL (SEE TABLE 1)
_ 3 3 | INSULZ (SEE TABLE 1)
'-'Y‘D T o' " 4 2 OHG—DE=-XX
REFERENCE DRAWINGS
[ 7 1 SGN-5
| \® £ 8 - GND—S—XX
g - SEE MFR. DWG.
10 1| FOUNDATION TYPE T.B.D.
11 — | PvO, SHT 1, VW Pv—19
R 12 - ANODE—XX (IF REQ.)
J
a
o
I
L il J -
::Egﬁ
o
I o
|
- - ’ -
N - _
I e
Sle
|
TABLE 1
= VARIABLE DIMENSIONS & REF. DWGS.
69 kv 161 kY 230 kV
! PT 10'=6" 13'=0" 15'=0"
@\ PP 9'=0" 14'=0" 16'=0"
INSUL | DEP/TRE—B9—¥¥ | DEP/TRB—161—¥X | DEP/TRE—230—XX
INSULZ JLP=69=XX JLP=161=XX JLP=230=XX
== )]
@\E’f |
Ll
T
NOTES:
|

1. For General Notes, See Dwg. TMS220.

—A
L &=
(=)

SDJ—V-DEP-S
ENTERGY SERVICES, INC.
Transmission LineDesign Standard

5-70" SC S. SPPT. DE, DEP W/J, STL
STRUCTURE DRAWING & DETAIL

STD NO. | scALE: NONE

=
P

r
Fro—t -

No. TMS641A0
01-02-16| REPLACES DWS TAS3B7A3, TCS444A4, & TDSH7A4 WRK | KC | ECW

o

NO.| DATE: REVISION BY: | CHK!| APPR !m PLOT  1=1 |SH.1 OF 1

rkugl90 12,/2,/2015 SDJ-V-DEP-S
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Attachment 1: Applicable Standard Framing and Assembly Drawings

70°=1207, SELF SUPPORTING, DE, VERTICAL,

ASSEMBLY LIST

SINGLE CIRCUIT, DE POLMER, STEEL ITEM | QTY. | ASSEMBLY/DRAWING
1 6 INSUL (SEE TABLE 1)
o 2 2 OHG-DE—XX
( * REFERENCE DRAWINGS
I I 7 1 SGN-S
1 T@) _I— -8 8 - GND—S—XX
—r 9 - SEE_MFR. DWG.
_ 10 1 |FOUNDATION TYPE T.B.D.
X \® o 1 — | PVD, SHT 2, VW PV-15
12 - ANODE-XX (IF REQ.)

L

o
o
-:ﬂ—nr-— ——
o
o
m“,—— -—l
=
TABLE 1
VARIABLE DIMENSIONS & REF. DWGS.
69 kv 161 kv 230 kv
PT 10'-5" 13'=0" 15'=0"
PP 3'-0" 14'—0" 16°=0"
INSUL |DEP/TRE-89-Xx | DEP/TRB—161-XX | DEP/TRE—-230-¥X
T NOTES:
[ 1 1. For General Notes, See Dwg. TMS220.
- SD—V-DEP-S

ENTERGY SERVICES, INC.

Transmission LineDesign Standard
70-120° SC S. SPPT. DE, DEP, STL
STRUCTURE DRAWING & DETAIL

STD NO. | SCALE: NONE
Q No. TMSB40A0
0 [01-02-16]  REPLACES DWS TAS389A2, TCS446A3, & TDS419A3 | WRK | KC | ECW
NO.| DATE: REVISION BY: | CHKI | APPR m PLOT  1=1 |SH. 1 OF1
rkugl90 12/2,/2015 SD—-V-DEP-5
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Attachment 1: Applicable Standard Framing and Assembly Drawings

0°—1.5', VERTICAL, SINGLE CIRCUIT, BRACED POST 2-1/2", STEEL ASSEMBLY LIST
ITEM | QTY. ASSEMBLY /DRAWING
1 3 BLT-P-S
2 3 SEE INSUL TABLE 1
3 1 OHG—SUS—XX
-
4
T t :
q 1 @ ] -9 8
- REFERENCE DRAWINGS
T' | 7 1 SGN-S
| 8 GND—=5—=XX
b 9 SEE_MFR. DWG.
10 1| FOUNDATION TYPE T.B.D.
1 - ANODE=XX (IF REQ.)
I
i —-T
I
o
o
I
1o T T
I . o
o
: >
I
I H |
TYP |
H NOTES:
] | 1) For General Notes, See Dwg. TMS220.
wd -
<T e | TABLE 1
I 'II VARIABLE DIMENSIONS & REF. DWGS.
! T.L 63 kW 1681 kY 230 kv
®\ - PT 10°-6" 15'—0" 19°-0"
PP 8'=o" 13'=0" 14°=0"
g v 6'—38" 8'—85" 3'-10"
p=ll) H 5o 51 710"
+ T HC 6'-0" 7'=32" 9'-0"
] _J_ INSUL|BP2—69—XX |[BP2—161—XX| BP2—-230-XX
' Lo A—V—BP2-S
(- —StL
| ENTERGY SERWVICES, INC.
e Transmission LineDesign Standard

0-1.5" SC Vert, BP2, St
STRUCTURE DRAWING & DETAIL

STD NO. | scALE: NONE
Q No. TMS277A0
0 [01-02-16]  Replaces Dws TAS411A1, TCS335A2, & TDS323A2 | WRK | KC | ECW
NO.| DATE: REVISION BY: | CHK!| APPR Ehtefgy PLOT  1=1 |SH, 1 OF 1
rkugl90 12/3/2015 A—-V—-BP2-5
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Attachment 1: Applicable Standard Framing and Assembly Drawings

6°=20°, VERTICAL, SELF SUPPORTING, SINGLE CIRCUIT,

BRACED POST 2-1/2", STEEL

ASSEMBLY LIST

ITEM | QTY. ASSEMBLY /DRAWING
1 3 BLT=P=S
2 3 INSUL (SEE_TABLE 1)
N 3 1 OHG—SUS—XX
£t .
— 5
@K o | v 5
REFERENCE DRAWINGS
7 1 SGN-S
8 - GND=S—XX
& E] - SEE_MFR. DWG.
10 1 FOUNDATION TYPE T.B.D.
1 - ANODE-XX (IF REQ.)
ON}
it ——
a.
a
|
| b
|
T a
a
| .
>
A -
H TABLE 1
| ™ ! VARIABLE DIMENSIONS & REF. DWGS,
69 kV 161 kv 230 kV
PT 10°—6" 15°—0" 19'=0"
L PP 8'-0" 13'=0" 14'=0"
N v 5-8" 8 -6 310"
HC H 5'-0" 6'—4" 7'=10"
HC 6'=0" 7°-2" 9'-0"
©\ X < INSUL | BP2-69-xx | BP2—161-XX | BP2—230-¥X
T.L.
== | N | e NOTES:
f‘r ik % 1. For General Motes, See Dwg. TMS220.
\g_" 2. Line post odopters are required where line
L] L _l angles greater than 3', or phase tronsitions
@ T l (8) pull suspension hardward toward the pole.
.\l | -T i See Dwg. TMD415 for additional materials.
| Ly
SC-V-BP2-5
[
ENTERGY SERVICES, INC.
Transmission LineDesign Standard
B-20" SC VERT, BP2, STL
STRUCTURE DRAWING & DETAIL
STD NO. | SCALE: NONE
Q No. TMSB0BA0
0 [01-02-16| REPLACES DWS TAS465A0, TCS431A2, & TDS402A2 | WRK | KC | ECW
NO.| DATE: REVISION BY: | CHKi | APPR m PLOT  1=1 |SH.1 OF 1
rkugl90 12/2/2015 SC—V-BP2-5
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Attachment 1: Applicable Standard Framing and Assembly Drawings

15°-30", SELF SUPPORTING SUSPENSION, VERTICAL, ASSEMBLY LIST
SINGLE CIRCUIT, SUSPENSION HEAVY POLYMER w/LINK, STEEL ITEM | QTv. | ASSEMBLY/DRAWING
1 1 OHG—SUS—XX
9" 2 3 INSUL (SEE TABLE 1)
R T s
— - 4
Q[N T :
; 6
| REFERENCE DRAWINGS
,_ 7 1 SGN-S
& 8 GND—-S—XX
9 - SEE MFR. DWG.
! 10 1 | FOUNDATION TYPE T.B.D.
1 - ANODE—XX_(IF REQ.)
| \@
1 o
o
1
I \
o
o
I
I K— —
| ‘
| TABLE 1
L VARIABLE DIMENSIONS & REF. DWGS.
‘:T“ 69 kv 161 kv 230 kv
; HC J PT 10'—6" 15'-0" 19'-0"
| ¢ P 9'-0" 14'=D" 16'=0"
TL INSUL | SHR=LINK=69—XX | SHR—=LINK—161—XX | SHR—LINK—230—XX
HC &6'-0" -0 9'-0"
= |1 W
l
7T NOTES:
L 1] _l 1. For General Notes, See Dwg. TMS220.
@+
\ T SF=V—=SHR-S
| | I ENTERGY SERVICES, INC.
L .. . .
T Transmission LineDesign Standard
| 15-30° SC S. SPPT. VERT, SUS, STL
STRUCTURE DRAWING & DETAIL
STD NO. | sCALE: NONE
0 |01-02-16| REPLACES DWS TAS323A1, TCS450A2, & TDS423a2 | wRk | ke | Ecw . No. TMS648A0
NO.| DATE: REVISION BY: | CHII|APPR Entergy |pot =1 |sH.1 oF s
rkuglg0 12/2/2015 SF—V—SHR-S
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Attachment 1: Applicable Standard Framing and Assembly Drawings

1.
2z
k3
#,
5.
&.
1.5

H-FRAME 0—8°, 2-POLE, SINGLE CROSS BRACE TS T:“E:;';;"HQE}DMWG
SINGLE CIRCUIT, Y—STRING, w/YOKE PLATE, STEEL, 300KV : 5 D=8 ¥t
100" 2 3 VSP Y= S00— XX
: REFERENGE DRAWINGS
= 3 HEEE
L - i S 3 Z | GND-5
I i | 5 2 | FHD—XKX=XX
- [} = |AMODE-XX (IF REQD
L)
o gy
i
|72
ﬁ_ -
. L
{7
&
S
5
=}
~
SE
=]
|
il s /
i | | .-f‘
£ W 7
ul | 30°=4" |
E T TYPICAL 3 PLACES
DETAIL 1
| VEE STRING ATTACHMENT SPACING
2
T2) (&
. THIS STRUCTURE WAY BE REFERMED TO AS TYFE & OR
34-0 TAPE 8 S00kv STRUCTURE OR AS STO=1 c¢ STO-2
500KV STRUCTURE, NGTES AND DIMENSIONS OF THIS
ELEVATION ORARING HAVE PRECEDENGE OVER THOSE OF PREVIDUS

NOTES:

ALL DIMEMSKINGS ARE TD CEMTERLIME OF ATTACHMENT.
SEE POLE FABRICATOR'S DRAWINGS FOR ATTACHMENT DETAILS.

SEE STAKING SHEETS FOR LINE AMGLES, POLE
FOOTINGS, GROUNDING, AMD SIGN REQUIREMEN

REFER TO ENTERGY ASSEMBLY DRAWINGS FOR P‘.&HT DETAILS.

GERAEEJ[E ]%JTHEMEHTS TO BE DETERMINED

DIMEHEIGH FROM CENTERLINE OF WLT HELES N STATIC
AST BRACKET BASE TO TOP OF MA

RE REFEREMNCE HEIGHT 15 FFhDH BOTTOM OF SHAFT
Tﬂ CEN RLME OF CROS5AR

DRAWIHMGS OF THOSE STRUCTURE TYPES,

RE: T&8 DWGE wxx
ENTERGY SERVICES, INC.

H-FRAME.O-6.1 ¥-HR, v=5TR, YOKE. STL SO0V

5TD MO ETTa 1"=1"

No, TFSZ200A0

14-07 CREA HEK
MIL| DATEs REWISION B | CHY: AP

’Eﬂ‘ﬂy PLOT  1=i |SH.1 OF1

tfineBD 272772007

|
HAZ=¥=VEPY=35 00
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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

ASSEMBLY LIST
H-FRAME §-15, 2-POLE, SINGLE CROSS BRACE
SINGLE CIRCUIT, ¥=S5TRING RUNMING AMGLE, 'ﬂmE PLATE, STEEL, SO0KW ITEM QTY, ﬁ.’SSEHELY,J"DRﬁMNG
1 7 | OHG=SUS—xX
075" | 3 3 | VSPR-S500-XX
75 -4" 254" REFERENCE DRAWINGS
pu ' ' =L 3 1 SGN=5
.| @ L , 4 2 | GND-S
| 1 g 5 | 2 | FND-XXX-XX
il B~ @\ | . B = | ANODE-XX (IF REQD)
. = E e ] —
/ / '/ Y
I
R “"'@" .
4
&
@
g |
5 .
= £
== ~
— = o e-7/18°
d
SE i
=| = -
wi | ,
@ 5
@
i L
& 5 :'"ﬁ, ﬂ:@
m -
- I
il Ll
& - >
L 15 6-9/18 | 15' 2-7/8"
T |
|
\ = M AT
| o (TYPICAL)

THIS STRUCTURE WAY BE REFERRED 10 A% IYPE G
5000y STRUCTURE OR AS S[D=3 S00kv STRUCTURL
HOTES AND DIMENSIONS OF THIS DRAWNG
HOTES: HAVE PRECEDEMCE OVER THOSE OF PREVIDUS
DRAWINGS OF THOSE STRUCTURE TYPES

POLES,
FOOTINGS, GROUNDING. AND SIGH REQUIREMENTS. RE: T&E DWS wux

ENTERGY SERVICES, INC.

L EM'S ACING REQU ENTS TO BE DETERMINED
s WMMLIFAC

5. DIMEMSION FROM CENTERJ.IPE OF BOLT HOLES 1N STATIC

MAST BRACKET BASE TO TOP OF MAST, H—FRAME,6-15,1 X-BR,V-STR,RA, YOKESTL 500KV
7. FERENCE HEIGHT IS FROM BOTTOM OF SHAFT
T3 EENTERLINE CF CRoSSARM. STD WO | SCALE: 1"m1”
: MNo. TFS201A0
1 CREATED T | Hoex | e
H:I.| BATE: REVISION 511 | CHK) | APPR Eﬂfﬂ? PLOT  1=1  |SH.1 OF 1 |

Thncat 272772007

ACZ—A—VaPR—3 SO0
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Attachment 1: Applicable Standard Framing and Assembly Drawings

DEADEMD 70°—120° SELF SUPPORTING, 3—=POLE ASSEMELY LIST
SINGLE CIRCUIT, DE POLY w/YOKE, STEEL S00kV ITEM | 7Y, | ASSEMBLT /DRAWING

/2, DEF. ANGiE

A A
T‘Q@H!

1ﬂm-;_ﬂiﬁ5
PLAN

B

8

=

&=

L&)

=

]

bl g

=

27 &

e 2

. B

£y

x A

g 4

5

MOTES:

. ALL DIMENSIONS ARE TO CENMTERLINE OF ATTACHMEMT.
. SEE POLE FABRICATOR'S DRAWINGS FOR ATTACHMENT DETALS.

1

2

3. SEE STAKING SHEETS FOR LINE ANGLES, POLE
FOOTINGS, GROUNDING, AND SIGH RECUIREMEM

. REFER TO EMTERGY ASSEMWELY DRAWINGS FOR PART DETAILS
s STRUETUEE REFEREHL‘E HEIGHT [5 FROM BOTTOM OF SHAFT

W

. SPACERS DM JIMPERS AS REQUIRED TO MAINTAIN
LHFDRH DISTANCE BETWEEM SUB=COMDUCTORS,

7. LEG EPACING BASED OM IMJHTF'I‘-ING 34

PHASE TO PHASE SPACIMEG,

1 4 | OHG—DE=XX

2 | B | DEPT—SOD-xx
REFEREWCE DRAWINGS

3 _|NDTE 8] S0-CGHIB—HX

[ 1 | SGN-5

5 7 |GhD-5

& 7 | FND—RAR-KX

POLE SPACING TABLE
DEF ANGLE POLE
RAWGE SPACING

55 - B3 40
B3 - M az
7 - 78 44
78 — B4 45
B4 - B3 48
85 — a4 50
94 - 98 52
38 — 101 54
101 — 105 40
105 = 108 42
108 — 110 44
1M = 113 A6
"3 -1 48
118 — 17 50
117 = 120 53
20 - 121 B4
{SEE MOTE 7)

THIS STRUCTURE MAY BE REFERRED TO AS TYFE E
500V STRUCTURE OR AS SI0=5 500kY STRUCTURE
HOTES AND DIMENSIONS OF THIS DRAWING

HANE PRECEDENCE OVER THOSE OF PREVIOUS
DRAWINGS OF THOSE STRUCTURE TYFES

RE: T&B DW3E xax

ENTERGY SERVICES, IMC.

DE 70=120 55, 3=POLE, POLY, YOME, STL SO00kV

STD_HO. I SCALE: 1"=1"

] 14-7) __CHEATED HIK
M| DATE: REWIZION Brr | CHK:

Mo, TFS202A0
Entergy [piot  1=1 lsH.1 oF

tfincBO F DoT

SLEI-DEPY-S5 SO0
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Attachment 1: Applicable Standard Framing and Assembly Drawings

DEADEMD 10°—70° SELF SUPPORTIMG, JUMPER, 3—FOLE ASSEMBLY LIST
SINGLE CIRCUIT, DE POLY w/YOKE, STEEL S500kV ITEM | QTT. | ASSEMBLT /DRAWING
1 2 OHG—DE- XX
1/2 DEF AMGLE z 6 | DEPY=500-XX
3 3 JLPH—500— XX
REFERENCE DRAWINGS .
4 |WOTE 6 | SO—CGYIA—XX |
_ BISECTOR = ; T
[ 3 GHD=5
7 3 FHD— XX — XX
e
1/2 DEF AMGLE
i
1
|
Lt lﬂ
g i
x Y b
5
&
E |I POLE SPACING TABLE
. DEF AMGLE POLE
n| 2 RAMGE SPACING
" = o0 = 27 35
o = | 27 - I8 36
“A i
.ﬂb:' 2 53 — 38 39
p F_J‘ 5B — B3 40
e, } i B3 - 67 Y
% _El‘ [' Il E7 — T 47
= | {SEE NOTE 7}
= 35-0" | 35 -0
' || - iy —_— 1
I
I_ = = aam il
- @ i E i
L.
ELEVATION
THIS STRUCTURE WAY BE REFERRED TO AS TYPE D
: 500KV STRUCTURE OR AS SID-4 S00kv STRUCTURE,
1. ALL MIWENSIONS ARE TO CENTERLINE OF ATTACHWENT, NOTES AND DIMENSIONS OF THIS DRAWING
2. SEE POUE FABRICATOR'S DRAWINGS FOR ATTACHMENT DETAILS. HAVE PRECEDEMCE OVER THOSE OF PREWIOUS
3. SEE STAKING SHEETS FOR LINE ANGLES, POLES, DRAWINGS OF THOSE STRUCTURE TYPES
FOOTINGS, GROUMDING, AMD SIGH RECUIREMENTS.
4, REFER TO ENTERGY ASSEMBLY DRAWINGS FOR PART DETALLS RE: T&B DWG xux
5, %L{Epmgg E‘EEH_FEF!EP«I HEIGHT 15 FROM BOTTOM OF SHAFT ENTERGY SERVICES, INC.
6. PLACE SPACERS ON JUMPERS AS REQUIRED TO WAINTAIN
UHIFORM DISTANCE BETWEEM SUB-COMDUGCTORS.
7. LEG SPACIMG BASED ON MAINTAINING 34" OE 10—70 55 JUMPER, 3-POLE, POLY, STL SO0kY
FHASE TO PHASE SPACING.
STD MO, T seaLE: 1"=1"
T Mo, TF5203A0
] —14—07 CREATED
WL| DATES BEWISION B11 | CHE | APPR] Entergy o107 1= _JsHa oF
' thncan I8 7I007 SLID3-DEFT=5 500
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Attachment 1: Applicable Standard Framing and Assembly Drawings

DEADEND O°—10° SELF SUPPORTING, JUMPER, 3-POLE ASSEMBLY LIST
SINGLE CIRCUIT, DE POLY w/YOKE, STEEL S00kV [TEw TG, | ASSEMBLY JORAWING

2 OHG-DE=xX

/2 NGLE 6 | DEPY—500—xX
3 | JPH-SD0-¥%
REFERENCE DRAWINGS
BISECTOR MOTE 6 | S0-CG318—x%X
- 1 SGN—3
3 GNI-5
3 FRD—X5% = xX
1/2 ANGLE
PLIMN

(ER I B

g | | LN

[ ]
g %
£ 0
=
] MW --
- T
'k
By
2.
w® b
L |
W ﬁi N
E =
oo
E = JU M
‘a -
g
Uy
Uy
1‘» 35'-0°
. I'l ! ]I L
L_= @ L-';tcl - - =
7
TL W
ELEVATION
THES STRUCTURE MAY BE REFERRED TD AS TYPE F
. S00kY STRUCTURE DR AS SI0-6 S00kY STRUCTURE.
1. ALL DIMENSIONS ARE TO CENTERLINE OF ATTACHMENT. MAVE PRECEDENCE OVER THOSE OF PREVIOUS
2. SEE POLE FABRICATOR'S DRAWINGS FOR ATTACHMENT DETAILS. DRAWINGS OF THOSE STRUCTURE TYPES
3. SEE STAKING SHEETS FOR LINE ANGLES, POLE
FOOTINGS, GROUMDING, AMD SIGN REDUJR‘EHEH RE: T DWG wxx
4. REFER TO ENTERGY ASSEMBLY DRAWINGS FOR PART DETARLS.
5. ;gnucmm-: gal}ntmc HEIGHT IS FROM BOTTOM OF SHAFT ENTERGY SERVICES, INC.
TOP OF
6. PLACE SPACERS ON JUMPERS AS REQUIRED TO MAINTAIN
UNIFCRM DISTANCE BETWEEN SUB—COMDUCTORS. DE 0-10 55, JUMPER, 3—POLE, POLY, STL S00kY
STD NO. | sCALE: 1"=1"
Y - - MNo. TFS204A0
- _CREATD
DATE! REVISION B+ | CHE [ARPR| Entergy [pior 121 [sHo oF s ‘
neS0 37572007 SLFI-DEPY-5 500
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Attachment 1: Applicable Standard Framing and Assembly Drawings

BO°—100°, DE, 3-POLE
HIGH=LOW, STEEL SO0V

ASSEMBLY LIST

OTY. | ASSEMBLY /DRAWING
3
[
3

DEP—500=XX
OHG-DE— XX

SR SO0 WL
REFERENCE DRAWINGS
SGN-5

GHD—3 POLE
POLE INDEX
FOOTING

DOWN GUY

B el = =

e e
Fo ofLiio

LILCOEP=-5 500 HL
T 5 AIE B - EMTERGY SERVICES, INC.
5 STALL WEUA PAGS, O POLES AT ALL COMDUCTOR DEAD END. Transrmission LineDesign Stondard

I INSTALL HEMA PADS ON POLES AT ALL CONDUCTOR DEAD END LOCATIONG.
4 BYPASS SPANS sgur'lt T m&um TE&TM m%n;&mﬂ;; AO=100, DE, 3-POLE, HIGH-LOW, STEEL S00kv
5. DOWM GUTS ARE AL ShGHER SPEC PFLIER,
&, ALL THREE POLES ASE TO BE FRAWED IDEMTICALLY WITH RESPECT TO STRUCTURE DRAMING & DETAIL
WOLES, MEMA PADS, VAMGS, ETC. 510 NO. [ caLE: WOME
0 B=15-07 CAEATED THF | HSK |HEK ND' TFSZGSAD
ML DATE: REVISEN B Entergy |ri01 1=a0 |SH.1 OF 1
thncan 6/28,/2007 LICOEF=5 300 HL
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Attachment 1: Applicable Standard Framing and Assembly Drawings

e e T —— = e —— —

I

| T 7 — 2 |

|| \\"’ o '“"'/ \\'“;.,‘;“z"‘f \\'“',‘!-.LW/ ]
N, Y Y ;

l S AT |

\ sy e M fﬁi&-"ﬁ‘:‘“’m—u I

- —
L
M #
m;:’:'nu—a \\‘\\\ ,;’,'/ w;-‘s S00-4
mEhe | N\ /|
20 e 40
I Y A e SRR

1
flf—se-r—
mEETIee OIINITANG
HAINW-% S00—K e HAME H-ATI*'--\.,__‘_“ ANV -1
o - i o
W o 2 oOIEREINET _,f“"-
FAZIY=% 500-I MEWA AR HATEV-5 5T
I-MEE e
_ N IS I S
RO INE - ot . = e
ol a1 | a1
003N s = codasamn
lﬂ!g—i foeisl e L] w.zg.“r—s 00— WR4A T
DoAMIIEA T o33N0
lll-%}“-s SN 25 | u.nag\!—!
DO R0 M
MATIE-5 SOl ABCARIS o w.zﬁ-s S00— ARCAEIS
o=
snaznEET COIEIEHEY
HAZI-5 S00- WECARD HATNY=8 S00-AGCHIND
RE: T&E DWG POOAT

WA HAZ—X=VSPY-5 300

HOTE 1 THIS DRAWIMGS 15 COMCEPTUAL AMD INTENDED TO SHIW

ENTERGY STOCK CODES FOR EACH PART MUMBCR. DIMEMSIONS
ABE APPROMIMATELY CORRECT AND WAT DIFFER FROM FINAL DESIGMS. EMTERGY SERVICES, INC.
SEE TAE FABRICATION DRAWMGS FOR GORRECT FIGURES,
H AND RIGHT WEMBERS ARL DENTICAL T
Fg&ricgupﬁgm CROSSARN P:a::sa LFTING Pmmsu.i.gj MAINT AH—FR,0=1.5,1%—8R,V STR, YOKESTL S00kV
PFROVOED FOR HELICOPTER Of CRANE LIFTING, STRUCTURE DRAWING & CETAL
JOB WO, | SCALE: NOHE
Na. TFS23BA0D
1= 20=07 CREATED THF
DA REVISION Br | O | 4P Entergy |pror  1=1  [sno oF 1
1FincB0 N 20,2007 MASHAZ=H=VSPT=5 200
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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

B | CHEG PLOT 1= EH.\‘ oF 1

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)
L L N e o Flf'f;"}ﬁ&ﬁfnr:"”- 1" ICE, 15F Wax TEMSION 13623 LES NITIAL (SUB COMOUCT)
EVERYDAY COHD, BOT TEMS EVERYDAY CONDITION, BOF TEWSION 4903 L35 INITIAL (SUB COMDUGT)
SPAM DATA:
MECHANICAL LOADING CRITERIA: WIND SPAN = T5D FT (INTACT} 375 FT

CASE 1 — NESC MEDIUM: & PSF WIND O WIRES AND STRUCTURE, BULING SPAN = 1000 FT

14 RADIAL ICE, 15 F. TRANSVERSE WIND OLF=2.50, NOTES:
LOWGITUDINAL DLF=1.65 VERTICAL OLF=1.500 MUTE S,
1. AL LOADS ARE ULTMATE LOADS AMD [NCLUDE OWERLOAD

CASE 2 — WEAVY DCE: 17 RADIAL ICE, ND WIND,15 F. OLF=1.0 FACTORS PER WECHAMICAL LOADING CRITERIA.
CASE 3 - WIGH WIND: 755 PSF WIND ON WIRES AND STRUCTURE, 2. FOA STRUGCTURAL DESIGH, THE LOMGITUDINAL (L)

Wi JCE, 607 F, DLF=1.00 TRAMSVERSE (T) AMD VERTICAL (V) LOADG SHALL BE

" CONSIDERED TO ACT SIMULTANEQUSLY WITH WIND AND

CASE 4 - EVERYDAY: MO WIND, WO ICE 80° F. OLF=1.0 THE DEAD WEIGHT OF THE STRUCTURE,

(SO WOTE 8)

AH ay o FOURDATION ENTERGY SERVICES, INC.
C< i i Transmission LineDesign Standard

{DE
WEIGHT SPAM = 2000 FT (INTACT) 1340 FT (DE)

3 THE TRANSVERSE LOADS (Th INCLUDE WIND ON THE
WRES AwD TRAMSVERSE [TENSION) LOADS FROM THE LINE ANGLE
T AT THE STRUCTURE.
4V INCLUDES 50 LBS FOR SHIELDWIRE ASSEWBLY[S)
b Ly [ Y+ ¥2 INCLUDES 500 LBS FOR MSULATOR ASSEMELIES, (MTACT)
¥2 INCLUDES 300 LBS FOR MSULATOR ASSEMBLY. (DE)
5 W [LINEWAN+EQUIPNENT) = 500 LES AT AHY OWE LOCATION.
B DESIGN STRUCTURE FOR BOTH INTACT & DE ONE SI0E COMNDITION,
' # 7. STRUCTURES T BE DESIGNED TO SUPPORT ANY COMBINATION
vz Lz [varve 1z [VEr¥e (SEE 7 OF TWO SHIRLD WIRES [FIBER R 747) - ONE PER OUTSIDE LEG.
- ABOVE TABLE REFLECTS THE LOADINGS DUE TD THE CPGW
WHICH CONTROLLS THE DESIGN.
A A, DESIGHW FOR HEIGHTS TO COMDUCTOR FROM 527 TO 115 N
10" [NCREMENTS (OVERALL HT B0' TO 140°%
9. PROVIDE SOCKET PILE DESIGN (DIAMETER, THICKNESS, AND
OWERLAF) FOR EACH STRUCTURE.
10, SEE DRAWING 5Th—+4 FOR STRUCTURE FRAMING,

R BASE PLATED STR. LOAD TREE S00KV 3—POLE
] | = "™ DRILED PIER SLE3-DEPY-5 500 SK4 (25)

LOAD TREE, DEADEND, 25, 55, 858°-115°
STRUCTURE DRAWING & DETAIL

ST WO | SCALE: HOME

1h=21-07

&l=

— = o] ’ Mo, TFS242A0
CREA HEE | H Ent

DaTE

tincdg

REWISION B | G | aPeRy PLOT 1=t SH. 1 OF 1
— 12,7/ 2007 SLEI-DEPY-5 S00; 544 [25)

PROPRIETARY AND CONFINDENTIAL INFORMATION




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 TAEBLE +
ITEMS LOAD CASE 1 CASE 2 CASE 3 CASE 4
T 5494 59895 4556 1558
W il 1887 4576 774 774
Li o 4] v] o
INTACT T2 34162 31280 28093 11258
COMD vz 14386 23110 6950 6950
LE ] o 0 0
T 2597 2995 2278 779
SW W 1289 30az 535 535
L1 B4E0 7237 44R0 1881
DE IDE
ONE S T2 17085 15640 14548 S679
COMD vz 9586 15448 4622 4622 |
L ) B L2 7477 37758 28368 13589
WIND OM STRUCTURE W 10 o 25.6 [1]
STRUCTURE WEIGHT WE 10 BE DETERMINED BY T8
LINEMAN & EQUIP. WEIGHT Wi 200
JUMPER INSULATOR WEIGHT | w3 215
W, T AMWD L IN POUNDS, W N PSF (OLF INGLUGED)
W ATA:
SHALLWEL PHASE CONDUCTOR
(7} 24 FIBER OPGW (GWZaDd — Bémmi / 52B M
(2 SR e (55560 FCUL 4577 T 16 Tk, (P B0i)
MR o T (el e P 5 W0 ol ek s W (e couuer)
' EVERYDIAY CONDITION, 60 TEMSION 4503 LBS MNITIAL (SUE CONDUCT)
SPAN DATA:
MECHF’-N .l':". OAD RJ.TEHIA: WIND SPAN = TH FT m‘rm:n 3?5;-[{1]{}
CASE 1 — NESC MEDIUM: 4 PSF WIND ON WIRES AND STRUCTURE WEIGHT SPAN — 2000 FT (INFACT) 1340 FT (06)
174 RADIAL ICZ, 15 F. TRANSVERSE WRD OLF=250, R”"“""Tw'"_" 1awa FT
LOHGITUDIMAL DLF=1.55; VEATICAL OLF=1.80. s
CASE 2 — WEAVY ICE: 1" RADIAL IGE, O WIND,& F. OLF=1.0 * ?E%ﬁgﬂ%ﬁﬂﬂﬁﬂ?%ﬂﬁ;ﬁ: RO
SASE 3 — HIGH WIND: J56 PSF WIND OM WIRES AND STRUCTURE, 2 FOR STRUCTUSAL DESIGH, THE LOWGITUDINAL (L)
WO ICE, BO" F, OUF=1.00, TRAMSWVEREE %] AND VERTICAL (V) LOADS SHALL BE
CASE 4 — EVERVDAY: WO WIND, MO [CE, 88° F, fF=1.0 O 1 A e eTuCToRL WD A
3, THE TRAMSWERSE LDADS ET’:I INCLUGE wWiNO OW THE
WIRES AND TRANSVERSE (TENSION) LOADS FROM THE LINE ANGLE
— AT - AT TiE STRCTURE. e ccopn)
- &, ¥l NCLUOES 50 i8s LI"NIRE A 3
1 Ly [ e Ly Vi V2 MCLUDES 500 LBS FOR INSULATDR ASSEMBLIES. (INTACT)

V3 MCLUDES 300 LBS FOR INSULATDR ASSEMELY. {DE)
5 v (UNEMANSEQUIPHENT) = 500 LBS AT ANY ONE LOCATION.
-T2 6. DESICM STRUCTURE FOR BOTH INTACT & DE OME SIDE CONDITION.
vaevs (sEE 7 STRUCTURES TO BE DESIGNED T SUPPORT ANY COMBINATION
Lz [Ve4¥% P sy OF TWO SHIALD WIRES [FIBER OR 747) — OHE PER DUTSIDE LEG.

- ABOVE TABLE REFLECTS THEL LOADINGS DUE TO THE OROW

WHIGH CONTROWS THE DESIGH.
8. DESIGH FOR HEIGHTS TO COMDUCTOR FROM 55° TO 1% N

10 INCREMENTS (OVERALL HT B0 7O 1407).
5. PROVIDE SOCKET PILE DESIGN (DIAWETER, THICKMESS, amD

OVERLAF) FOR EACH STRUCTURE.
10 SEE DRAWING 5TD-—4 FOR STRUCTURE FRAMING.

R_ st PLATED STR. LOAD TREE SOOKY 3-POLE
SLE}-DEPY—5S 500 K4 [45)

DRLLED FIER
FOUNDATION ENTERGY SERVICES, [NC.

—ar } g {

A AH Ll

E< C( i Transmission LineDesign Standard

B B LOAD TREE, DEADEND, 45 55, 58°-115°

STRUCTURE DRAWING & DETAIL

STD NO. | SCALE: HONE

—— v - . No. TFS244A0
T " Mg |k

NIL| DATE: REISION E’W PLOT  1=1 |SH.1 OF 1

Efintd 12,7 /2008 SLES-DEPT—5 SO0 SK4 (45)
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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

MECHAMI

SHIELDWIRE "
[2) 24 FIBER CPOW (GW2A00 — Bbmm2 / 528) {LE_CDMHE“ Pr—" _—

= . L &5/7 S5TRAND ACSR "RAIL" (TRIPLE BUMIOLED
DiA=0.5207, WT=D.352 LBS,/FT, ATS=18,412 LAS ity A Ay i S L. !
1" RADIAL IGE, 15 F MAX TENSION 7833 LHS IMITIAL 1" ICE, 15% WAX TENSION | 653 LSS NTIAL (o8 GoRDUCT)

EVERYDAY COMD, SOF TEWSHMN 2005 LES MNITIAL

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

WIEE DATA;

EVERYDAY COMDITION, 50T TEWSIGH 4803 L85 INITIAL (SUB COMDUCT)

SPAN DATA:
CAL LOADING CRITERIA: WIND SPAM = 750 FT (INTACT) 375 FT (DE)

CASE 1 = WESD

(SEL HOTE &)
HT

1/4% RADIAL ICE, 15" F. TRAMSVERSL WIMD OLF=2.50, )
LONGITUDINAL OLF=1.65 VERTICAL DLF=1.50, NOTES:
= 1.
CASE 2 — HEAVY ICE 1™ RADIAL ICE. ND WND,I5 F, SLF=1.0 :ﬁrlﬁmEgﬁémTLLngm?H%f OVERLOAD
CASE 3 = HIGH WIND: 25.6 PSF wIND DM WIRES AND STRUCTURE, T FOR STRUCTURAL DESIGN, THE LOMGITUDIMAL (L),

NO ICE, 50" F, OLF=1.00. TRANSVERSE [T) AMD VERTICAL (V) LOADS SHALL BE
CASE 4 — EVERYDAT: MO WIND, HO ICE, 80° F. OLF=1,] THE DOEAD WEIGHT OF THE STRUCTURE

T— ,.fr;‘““ Pl 4. Vi INCLUDES 50 LBS FOR SMIELDWIRE ASSEMBLY(S)

F-T2 -1z A
TVZ+V3E La "u:um It lvzsva {SEE 5) OF TWO SHIRLD WIRES [FIBER OR 797} - ONE PER OUTSIDE LEG,

e 42’ - & I ™BRILED PIER

WEIGHT Aty 2000 INTAC 1
WEDLM: 4 PSF WIND DN WIRES AND STRUCTURE. pmoxmes sban = toog 1 0 140 FT (06)

COMZIDERED T ACT SIMULTANECUSLY WITH WIND AKD

3. THE TRAWSVERSE LOADS (T) MCLUDE WIND OH THE
WIRES AND TRAMSVERSE (TEMSION] LOADS FEOM THE LIME AMGLE
AT THE STRUCTURE.

+Vd U fvieva ¥2 INCLUDES 500 LBS FOR [NSULATOR ASSEWBLIES [INTACT)
VE INCLUDES 300 L35 FOR INSULATOR ASSEMBLY, (DE)
5. W3 (LINEMAS+ECUIPMENT) = 500 LBS AT ANY OME LOCATION.
E. DESIGH STRUCTURE FOR BOTH INTACT & DE ONE SIDE COMDITION.
7. STRUCTURES TO BE DESIGNED TD SUPPORT ANY COMBINATION

ABOVE TABLE REFLECTS THE LDWDINGS DUE TD THE CPGW
WHICH CONTROLLS THE DESIGH,

B DESIGH FOR HEIGWTS TO COMDUCTDR FROM 55' T3 105° ™
107 INCREMENTS {OVERALL HT 807 TO 1407

9. PROVIDE SOCHET PILE DESIGH (DUAMETER, THICKNESS, AND
OVERLAF) FOR EACH STRUCTURE.

] { 10, SEEL DRAWING 5TD-5 FOR STRUCTURE FRAMING

bk GLE:ASE bATED SR, LOAD TREE 500KV 3—POLE

SLEJ-DEPY-5 500 SKS (70}
- an ¢ FOUNDATION ENTERGY SERVICES, INC.
i Transmission LineDesign Standard
= LOAD TREE, DEADEMD, Y00 55, 55°-115'
STRUCTURE DRAWMG & DETAL
5T MO [ scaLe HEONE

1—z-07

P Mo, TFS247A0

!i'

Ea

DATE:

élﬁ
H

REVISION s Qﬁw PLOT =1  |SH.1 oF 1

tfinean

27772007 SEI-DEFT—5 500 SHS (70
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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 9532 10070 073 2817
SW Vi 1857 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 1 T o 17 ICE, 15% WAX TENSION 13623 LBS ITIAL (SUB COWDUCT)
' 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
P 11356 12001 B274 3118 |
SW il 18&87 4570 T4 774
L1 [¥] o o o
T
INTACT T2 G327 B2615 SZE35 22535
COND W2 14386 230 E950 BE50
L2 aQ 4] 4] 1]
T BETE &000 4137 1360
SW W1 1280 3082 535 535
L1 4495 5035 Nz 1308
DE ONE SIDE 7 32636 30T 26317 11268
COMD V2 G585 15445 4622 4622
Lz 26075 2270 19737 G455
WIND ON STRUCTURE W o [4] 258 [1]
STRUCTURE WEIGHT =] T0 BE DETERMINED BY T&B
LINEMAN & EQUIP. WEIGHT W 500
« W, T AND L IN POUNDS, W IN PSP (OLF NCLUDED)
WIRE DATA:
SHIELDWIRE PHASE_CONDUCTOR
2} 24 FIBER DPOW (GW2400 = Edmm2 ¢ S26) -
Fika v wiogses Los v saibse (oo (3 0. 7 STD ACR R, (R )
T ) T . 1" ICE, 157 Max TENSION 13623 LES INITIAL (U8 COMDUCT)
€ conin, & Sk K EVERTDAT CONDITION, BOT TENSIGN 4903 LSS INITIAL (508 CONDUCT)
SPAN DATA:
WMECHANICAL |LOADING CRITERIA. WIND SPAN = 750 FT (INTAETY 375 FT

{DE}
WEIGHT SPAW = 2000 FT [INTACT] 1340 FT (D€)
CASE | — WESC MEDILUM: 4 PSF WIND DM WIRES AWD STRUCTURE, RULING SPAM = 1000 FT
1/4% RADIAL ICE. 157 F. TRANSVIRSE WIND CLF=2.50, NETES'

LONGITUGINAL DLF=1.6% VERTICAL OLF=1.50
1. AL LOADS ARE ULTIMATE LOADS AMD MMCLUOEL OWVERLOAD

EASE ¢ = HEAWY ICE: 17 RADIAL ICE. WO WINDS' F. OUF=1.0 FACTORS PER WECHANICAL LOADING CRITERIA
CASE 3 — HIGH WiNG: 258 PSP WIND ON WIRES AND STRUCTURE. 3, For STRUCTURAL DESICH. THE LOMGITUDIMAL (L)
WO ICE, BO°F, F=1.000 TRAMSVERSE (T} AND WERTICAL [V} LoADS SHALL BE
SIDERED T CHISL Ll
CASE 4 - EVERYDAY. WO WIND, WO ICE. 607 F. OLF=iD CONSIERED I AT e,

3 THE TRAMSVERSE LOADS (T) INCLUDE WiNO OW THE

WISES AMD TRANSVERSE SION) LOADS FROM THE LINE ANGLE

AT THE STRUCTUSE.
i =T 4'"‘" 4, W1 INCLUDES 50 L85 FOR SHIELDWIRE ASSEWELY(SL
u W+ o [eravs V2 PCLUDES 500 LBS FOR INSULATOR ASSEMBLES. (INTACT)

VF MCLUDES 300 LBS FOR NSULATOR ASSEMBLY. (DE)

. V3 (LINEMAM+EQUIPMENT) = 500 LBS AT AMY ONE LOCATION.
5. DESIGM STRUCTURE FOR BOTH INTACT & DE OKE SDE COMD] TN,

IEat -T2 .k g2 | STRUCTURES T0 BE DESIGNED TO SUPPORT ANY COMBINATION

-l

e PR L3 wzeva I T s oF TWO THELD WIRES (FIBER OR TY) — CHE FER OUTSIDE LEG:
HOTE 5) ASOVE TABLE REFLECTS THE LOWDINGS DUE TO THE OFGW
WHICH COMTROLLE TWE DESIGH.
B DESIGN FOR HEIGHTS To CONDARCTOR FROM 55° D 113 W
107 THCREMENTS {(WERALL HT B TO 1407
9, PROVIDE SOCKET FILE DESIGH (DIAMETER, THICKNESS, AKD
GVERLAP) FOR EACH STRUCTURE.

i . SEE DRAWIMG STD-5 FOR STRUCTURE FRAWPG.

' i
vs|L ¥ M vs|R LOAD TREE 500KV 3—POLE
f [

TSEE NOTE B)
HT

_~BASE FLATED 5TR.
|'_'i_‘_wR SLES—DEPY=5 500 SKS (100)
' ILLED PIER

EMTERGY SERWICES, IMC.

A AH A ¢ FOUNDATION
Transmission LineDesign Standard
i LOAD TREE, DEADEND, 100°, 58, 55-11%

STRUCTURE DRAWING & DETAIL
STD WO [ scaLE: HONE

Mo. TF525040

1= =07 CREATED TeF | HEK | HEK .
'ﬁﬁ DATE: REVISIEN B | CHE | APPR) Entergy |PLOT  1=i |S‘H.1 0F 1

tfincal 12,7 72007 SLEI-DEFY=5 5D =5 (100
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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 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

PROPRIETARY AND CONFINDENTIAL INFORMATION




















































































































































































































































