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1 GENERAL DATA'?

This ExhibitA, including its attachments, is the Scope Book. This SBao& describes

certain requirements with respect to the Work. It is not intended to be, and shall not be
construed to be, a comprehensive list of each and every element or other requirement
applicable to the Work, antdnsendexthd 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 Permits, and

the other elements of the Performance Standard.

This Scope Book prages the minimum functional specification (MFS) for the Project,
including scope and design requirements. In addition to the requirements set forth in the
Agreement (including this Scope Book), the high voltage (HV) substations and the HV
transmission lies shall comply with all requirements specified in the GIA or any other
Required Deliverability Arrangement.

This Scope Book is part of the®-T Acquisition Agreement between Seller and
Buyer and is subject to the rules of interpretation set forth thefle@rms with initial
capital letters used but not defined in this Scope Book shall have the meanings
ascribed tsuchterms in the Agreement, unless the context otherwise requires. For
the avoidance of doubt, the rules of interpretation set forth im#we body of the
Agreement shall apply to this Scope Book.

Without limiting the other provisions of thisxhibit A and the Agreement, this

Scope Bookncludeselements that apply to the work contemplated by and the
provisions set forth i\ppendix 9- Collector Substation anéippendix 10- High

Voltage Overhead Transmission Lin€hese elements include, among others,

project controls; cyber security; environmental requirements; site fire protection; site
security; temporary site installation and laydoweaar, 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 PV Modules

1 Trackers
1 Inverters
INTD: The Scope Book remains subject in all respects to B

(including by Buyerdés subj ect reviagedtoeeflecteextginamattes )ncludedThi s d |
or not addressed in the Agreement or the RFP or that have been reconsidered. ELL reserves the right to issue an
updated version of the Scope Book at a later date.
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BatteryEnergy Storage System (BESS)
Transformers
Switchgear

High Voltage (HV) Substation

= =_ =2 =4 -2

Control Systentincluding charge controllers and battery energy management
system)

=

Balance of System (BOS) and Auxiliary Equipment

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

1 Access and internal roads
1 Water, fuel, power and all other utilities.

Seller shall provide all other ancillary equipment, systems, materialspamgbnents
necessary to deliver to Buyer a fully functional and operational Project meeting the
Performance Standard. Among other things, the Project will be designed to comply with
at least the following principles:llaw safe, reliable, longerm opeations; provide
maintenance access for all equipment according to the Performance Standard
(including OSHA); achieve at least a thirty (3@ar life (recognizing that the
theoretical design life of the PV modules and inverters used in the Project will be
twenty-five (25)years; nmimize operator surveillance (the intent being that the Project
will be designed to operate autonomously with minimal interaction by operators such that
a limited O&M staff is required); provide reliable power to the intercondesitectric

grid; minimize adverse local community impacts; minimize impact of fire and natural
hazards on site equipment and otherwise adhere to the Performance Standard.

The Project design shall provide for, and the completed Project shall allow, thedree
unimpeded access of individuals and vehicles, equipment, and items that will perform
vegetation management and related maintenance activities down and along any rows to
maximize the efficiency of such activities; that is, to allow entry from eithéioéeach

row, free and unimpeded passage down the entire length of that row, and free and
unimpeded exit from the other end of that row. Splice boxes may not be placed between
rows in the Project. Combiner boxes and/or string inverters for panelswnraust be

placed in direct line with the relevant row, and not to either side of the row, and must not
be more than &etfrom the end of the row.
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1.2 Site Description

1.2.1 General

The Project Site is located in as further identified oAppendix6.

1.2.2 Climatic Conditions

The Project shall be designed taking into account, in accordance with the Performance
Standard, the climatic conditions set fortrAjppendix3 and any other climactic or
environmental conditions that would reasonably be expected to be encountered or occur
at the Project Site during the expected Project life. The Project equipment, materials, and
compaents incorporated into the Project shall be suitable and, to the extent applicable,
rated for such climatic conditions. The Project shall be capable of sustaining minimal
damage and operating properly at such conditions.

Performance modeling for the Peot shall utilize the Typical Meteorological Year
(TMY) file set forth inAppendix5, which is based on the solar resource assessment
report provided to Buyer by Seller

1.3 Codes am 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 withogteecently
established codes and standards. Without limiection2.1 of the Agreement, in the
event of a conflict between the requirements of different codes and sta(aavtiser
Laws)applicable to the Project or the Work, the most stringeqntirement shall govern
and control. In the event a code or standard (or other Law) applicable to the Project
(including any code or standard @@herLaw) expressly referenced in this Scope Book
or other provision of the Agreement) is superseded by anotde or standard (other
Law), the more stringent standard or codeofberLaw) shall apply and be complied
with.

Despite language in NFP260 suggesting that compliance withNFBA O i s A advi s ¢
but not required, 0 f otandthe®rojecycoppianeesvithof t hi
the recommendations in NFRB50 is required except to the extent a deviation from a
recommendation (is supported and documented in writing by an engineering

justification prepared by a qualified individual with dir&abwledge 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

Seller shall perform the Work and otherwise cause the Project to comply with the
applicable standards set forthTiable1 below.
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Table 1. Applicable Standards
AASHTO | American Association of State Highway and Transportation Officials
ACI American Concrete Institute
AISC American Institute of Steel Construction
AISI American Iron and Steel Institute
ANSI American Nationabtandards Institute
ASCE American Society of Civil Engineers
ASHRAE | American Society of Heating Refrigerating and Air Conditioning Enginee
ASME American Society of Mechanical Engineers
ASTM American Society for Testing Materials
AWS AmericanWelding Society
IBC International Building Code
ICE Institution of Civil Engineers
IEC International Electrotechnical Commission
IEEE Institute of Electrical and Electronics Engineers
ISO International Standardization Organization
NEC National Electrical Code
NEMA National Electrical Manufacturers Association
NERC North America Electric Reliability Corporation
NESC National Electrical Safety Code
NFPA National Fire Protection Association
OSHA Occupational Health & Safe#dministration
UL Underwriters Laboratories

The PV Modules included in the Project must be certifiddlid 703, IEC 61215, and
IEC 61730 by a nationally recognized testing laboratory (NRTL). UL, CSA, Intertek,
MET Laboratories, TUV America, and TURheinland of North America are recognized
NRTLs.

The PCUs included in the Project must be certifiedltal 741 SA and IEEE547 by an
NRTL.

The BESS used in the Project must be certifiddltd®540,UL 1741 SA and IEEE547
by an NRTL.

1.4 Project Sequence andVilestones

The Project Execution Plan shall include a Project Schedule for the engineering,
procurement, construction, commissioning, and testing of the Project in accordance with
themilestonedor the Project, including the milestones set fortiale2 below.
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Table 2. Project Milestones

Milestone Date

Full Notice to Proceed

Begin Construction

Mechanical Completion

Closing

Performance TestinGompleted

Substantial Completion

Final Completion

1.5 Project Controls

1.5.1 Project Execution Plan
Seller shall submit a Project Execution Plan (PEP), which will include:
Health, Safety, and Environmental Plan
Quality Assurance/Quality Control Plan
Project Custody Plan
Project Organization Plan
Engineering Plan
Contracting Plan
Procurement Plan
Construction Plan
Document Control Plan
Project Risk Register
Schedule Management Plan
Preliminary Baselinéevel | andLevel Il Project Schedules and WBS

Performance Measure Baseline

= = =4 =4 44 A A4 -4 -4 -4 A4 A A -2

Site-Specific Fire Protection Design Basis Document.
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1.5.2 Project Schedule and Schedule Management

Seller shall develop a Project Schedule in accordance with the requirements of this Scope
Book. The Project Schedule shall be adidinetwork of timgphased, projegblanned

di screte activities keyed to the Projectoos
Agreement and any applicable Ancillary Agreement. The Project Schedule shall contain
critical target dates, project milestonesntractual events, deadlines, Project decision

points, deliverables, and related activities to plan, coordinate, check the status of, and
monitor the progress of the Project. The Project Schedule shall be developed in a version
compatible with Primaverdersion6.2 or Microsoft Project in native format.

Seller shall provide three (8)vels of the Project Schedule as follows:

1 Thelevell Schedule shall be an integrated Project summary schedule
showing major activities and milestones in a Gantt chartdomith network
features to show major constraints and shall be provided within the first
(1) monthly report.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
moni tor overall Project status and sha

1 Like theLevell Schedule, théevelll Schedule shall be deliverabbased
and aligns with the Pr othetevel ll6SshedWB S . Wh
shall also be used to validate ttevel | Schedule. A key objective of the
Levelll 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 under the associated WBS. Tlevelll Project
Schedule shall be developed with activities tied logically throughout using the
critical path method (CPM)recedence diagram form. Seller shall clearly
identify and define the critical path of the Work and the Project ih¢kelll
Project Schedule. The preliminary baselieel Il Schedule will be
provided by Seller within fortfive (45)days after th&ffective Date. Seller
shall provide to Buyer the final Project baselirevel Il Schedule with the
first (159 monthly report.

1 ThelLevellll Schedule shall consist of a CPM network that clearly defines the
sequences and restraints between activities at a detailed levdlevigidl
Project Schedule will be a fully integrated schedule with activities initially
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, edatvel Il Schedule shall
include a basis of schedule. Within sixty (6@ys after the FNTP Date,
Seller shall provide to Buyer the basellrevel lll Schedule including the
associated basis of schedule. The initelel lll Schedule will be frequently
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updated during Project execution utilizing the rolling wave planning
methodology.

Seller shall provide a Schedule Management Plan, as part of yeMREEh sets forth the
required schedule development approach, schedule content, update process, baseline
management practices, and change management procedures. Seller shall prepare,
maintain, and update the Project Schedule according to the Scheddgdvizent 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 constructed primarily using the finish
start relationiip type

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

1 Seller shall use CPM keduling 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 AProjecto | evel and no

1 Excluding procurement activés, Seller shall schedule Work activities in days
with any Work activity requiring more than fourteen (ldys to complete
being broken down further into shorter duration activities, unless Owner
otherwise approves a single Work activity including a tiloinaof more than
fourteen (143ays. Each activity included in the Project Schedule shall be of
sufficient detail to assure adequate planning and execution of the Work.

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

1.5.3 Project Controls Reporting

Without | imiting Sellerdés obligation to pr
under this Scope Book or the Agreement, Sellelt shhmit 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 descriptions of the following:
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o Progress narrative
o0 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 davey scopes of work

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

Beginning with mobilization to site and continuing until Substantial Completion, the Seller shall
submit, in addition to the monthteport, a weekly report of the status of work completed for the

prior week. The weekly report for the prior week shall be submitted to Buyer by no later than

5:00 p.m. of each Tuesday. The weekly report shall include: Safety Statistics (to be agyeed to

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 Quantity for the prior week, and Aatstdlled 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, Construclitatus Narrative, Prior Week Weather
Summary, and Construction Manpower Forecasting (including weekly Baseline Planned and

Actual FTEs onsite). Beginning with mobilization the Owner shall be provided all weekly and
monthly reporting provided to Selleri8e |l | er 6s Contractors or Subco
shall [ i mit Sell er 6s obl igation t o provi
with the other terms of this Agreement.

1.6 Units and Language

1.6.1 Units for Calculations

Unless otherwise indicated, English units will be used in all calculations, as specified in
Table3 below.

Table 3. Units for Calculation
Measurement Units
Area Acre
Dimensions Ft
Electrical Energy kWh or MWh
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Electrical Power kW or MW
Mass Ib or ton
Temperature oF
Velocity Mph
Voltage V or kV
Volume ft3

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

2 SCOPE OF WORK

2.1 General

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

1 The survey and assessment of PnejectSite

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 Project including the
PV Plant, theBESS, theHV substation and the HV transmission line(s)

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

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

1 The security of the Project Site

1 The utilitiesand 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 all design and engineering &frts)ect and Project Site in
accordance with this Scope Book, including ExhiBit8, and 4 and the accompanying

text, and the remainder of the Performance Standard. Seller shall cause all design and
engineering Work to be performed in accordance withadls (including codes and
standards), applicable Permits, and the other elements of the Performance Standard. The
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design shall meet the interface requirements of the ELL Transmission System, including
communicationsind battery limits

The energy and oén products delivered to the grid 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 ithtended use of such equipment. As a
general principle, the latest/most modern, commercially proven, atwdade
technologies shall be utilized, with the objective of maximizing value to Buyer.

The Project shall include a wadktablished classificatin and i denti ficatio
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.

Appendix7 sets forth the list of Approved Vendors for the equipment specified therein.
Pursuant té&section5.8 of the Agreement, Seller may only procure the equipment
specified inAppendix7 from an Approved Vendor.

Seller shall provide documentation, as further detaile&eiction9.1 of this Scope Book,
toBuyerforBuyed s design review of the Project at

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 issuance for construction

Seller may deliver docuents for a given system as it reaches a design milestone instead

of delivering all documents in a single package. Buyer shall ha@@¢Business Days

to review and provide comments to each set of design documents provided by Seller.

Seller shall cosider in good faith comments from Buyer on each such set of documents

and any subsequent input from Buyer regard
thereto. For Buyer comments provided to Seller following delivery of the proposed
issuedfor-constructiom design documents, Seller shall promptly notify Buyer in writing

of, document (for Buyerds review), and des
changes made thereto, as a result of Buyer
reasonable opportuni(specified to Buyer in writing in the corresponding transmittal

notice), but under no circumstance less than fiv&8(Bjness Days, to review and

comment on the modified design documents. This process shall continue until Seller
proposes no additionahanges to Buyer or Buyer provides no additional comments to

Sel |l er. Sell erds continuation to the next
Buyerd6s acceptance of each set of prelimin
Without limiting the Change Order restrictionsAmticle VIII of the Agreement and

other Change Ordeelated terms, no Change Order will be issued by Buyer for any

additional Work or rework performed by Seller or required due to such continuation of
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work withoutBuy er 6 s pri or approval. Sell er shal/l
achievement of the design milestones set forth above and upon the issuance for
construction of the detailed design documents for the Project.

The basis of the Project design shalblairty (30}year design life (Design Life) and the
requirements of the Agreement (including the Performance Standard), the Project Site,
meteorological and environmental conditions, technical requirements and specifications
(including the specification®r Goods and services set forth in the Scope Book), and

other elements of the Performance Standard. The preliminary Project Site layout in
Appendix6 to the Scope Book (Preliminary Project Site Layout) sets forth the

preliminary layout of the Project, including certain Project design parameters, such as, for
example, ground cover ratio, seleci2@:AC ratio, tracker, rack configuration, PV

Module specification sheet and watt class, inverter specification sheet and selection, PCS
(inverter station/skid) configuration, Electrical Interconnection Facilities voltage and
substation location, accesstbspecifications, to include width, internal turning radi,

and surfacing cross section, Project Site ingress/egress, confirmation of stringing
(1500Vdc), Project generation tie lines and the Electrical Interconnection Point in
accordance with the GIA armather requirements of the Agreement, and other itérhs.

basic Project design is based on or derived from the proposal submitted in the RFP that
led to the Agreement. The detailed design of the Project will be finalized, in accordance
with and subjecto the terms of the Agreement, following the FNTP Date.

Notwithstanding anything to the contrary, the final detailed design and the design
changes permitted by the Agreement (see, £gpendice2, 3, and 4 hereto and the
classifications therein) may hoeduce the Design Life, decrease the Expected Energy
Yield (defined below), adversely affect the Base Case Reliability (defined below), or
increase the costs to Buyer of ownership, use, operation, or maintenance of the Project or
products therefrom,incldi ng t he | evelized costs of ener
Yieldo for t h-gearPPblerpjeetdY systesn enetgye pertormance

calculated by the Energy Model in accordance Bilation4 below. The reliability of

the Project is based on the specifications for the Goods set forth in the Scope Book and
the original equipment manufacturers warranties (the Base Case Re)ability

2.3 Civil and Structural

The civi and structural Work includes:
2.3.1 Infrastructure and Outdoor Works
Civil works, structures, and foundations for the Project Site, such as:

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

91 Civil works for discharging rainwatgigrading provides positive drainage to
rainwater to avoid ponding
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1 General site filling, leveling, and grading to the necessary lines and levels, and
all other earthworks where required, including access areas

1 Construction of new roalparking areasand pavemeras 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 a minimum:

0 Main access road(s)

o Internal rads

0 HV Substation access road(s)

o Transmission line maintenance road(s)
1 Security fence and surveillance system and lighting system
1 Access gate
1 All civil works for the solar arrays, including:

o Complete civil works for the solar field, including foundatioasthe
Tracker structure and equipment

o Trenches
o Service roads
o0 Onsite infrastructure
1 All civil works for the HV Substation
1 All civil works for routing and installation of the transmission line

1 Any other outdoor civil works required inside the Project Sitasoneeded for
interconnection of the Project to the ELL 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, culvertsnderground cable ducts, trenches, manholes,
and other routing methods and access points for MV and LV system cables,
perimeter lighting, surveillance, 1&C system, etc.

9 Civil works for equipment such as PCUs, transformers, switchgear, and
enclosures, includg their corresponding foundations
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T

Civil works for power evacuation | i
HV Substation

Civil works within the HV Substation area for power evacuation

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

Civil works for the Electrical Interconnection Point, if required
Underground cable for MV and data connections inside of the PV array
Connecting MV and I&C cables the agreed interface points

Power and control cabling

Transformer foundation(s)

PCU foundations

Switchgear foundation(s)

Enclosure foundation(s)

Metering (operational meters, s8ectionError! Reference source not
found. below)

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

2.3.3 [Reserved]

2.3.4 Storage

2.4

A storage area on the Project Site that will be located, sized, and secured in accordance
with the Performance Standard for tihdoading, storing, accessing, handling, removal,

and delivering of supplies, equipment, materials, consumables, and spare parts during all
phases of the Project, including construction, commissioning, testing, and operation and
maintenance.

Mechanical

Each Tracker shall include the following systems and components:

T

Supply and assembly of a suitable main racking/tracking structure and anchor
to structure foundations for the specified site conditions

Supply and assembly of suitable substructure (rackingmsyand/or tracking
system) and attachment to PV Modules for the specified conditions
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1 Corrosion protection.
2.5 Electrical
2.5.1 Solar Array and DC Distribution
The Work includes the supply, assembly, and installation of the following components:
PV Modules
PV Module string connectors
PV Module mounting clamps
Solar cabling
Grounding system and connection
Fused DC combiner boxes

DC disconnect switches

= == =2 4 4 4 -

1 Surge arrestors and lightning protection
2.5.2 Power Conversion Stations and PV Collection System
The Work includes thsupply, assembly, and installation of the following components:

1 Power conversion system(s)
o PV DC to AC power inverter(s)
0 AC disconnect switches
o Transformer(s)
0 Switchgear

o Auxiliary equipment and systems (including HVAC or other cooling
systems)

Backup powesupply and uninterruptible power supply (UPS), if applicable
Grounding

Lightning protection system, if applicable

= =2 =4 =

Conduits and cable trays
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1 Cables
1 Relay protection
1 Lighting systems (including emergency lighting)
2.5.3 MV Distribution and HV Substation
The Work ncludes the supply, assembly, and installation of the following components:
1 HV switchgear, if applicable
MV switchgear
MV/HV transformer(s)
Switchyard buses
Revenue metering
Circuit breakers
Disconnect switches
Overhead line
Backup powesupply/emergency generator
UPS
HVAC
Grounding
Lightning protection system, if applicable
Conduits and cable trays
Cables

Relay Protection

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

Lighting systems (including emergency lighting)
1 I&C system (including fire alarm system).

2.5.4 Auxiliary Supply System
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The Work includes the supply, assembly, and installation of the following components:

1
1
1
1
il
il
T
T
T
)l
)l
)l
T

Auxiliary transformer(s)

LV switchgear

LV panelboard

Busducts and cables

Conduits and cable trays

Protective devices for inverters, transformers, MV and main Lckgears
Required protection systems

Lighting System (including emergency lighting)

Grounding

Electrical workshop equipment

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

Fire suppression for higlalue 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 Engirieg group.

2.5.5 Instrumentation and Control

The Work with respect to the local control system (LAd&)ludes the supply, assembly,
and installation of the following components:

il
1

Primary sensors, transmitters, actuators

Plant control and monitoring system tbe Plant including all necessary
software licenses

Human Machine Interface (HMI) to operate and monitor the Project from the
control room

2 A distribution control system (DCS) providiggjuivalent or better controls or equipment is also acceptable. The
term ALDCO shall be deemed to include such a DCS f
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Met eorol ogical, or fAmet OSectiomdba3belowr st at
Revenue metering systems at the HV Substation

Plant monitoring system

Communication systems (telephone, LAN/WAN system, etc.)

GPSbased clock systems

Data transfer to Buyer remote control center (e.@.fiwve internet)

= =_ =2 4 -4 A

All works required for integration of the Project into the HV Substation
control system

1 All works required for implementation and integration of the Project into
MI SO6s systems, including al/l required
testing, auditing, and all necessary documentation as required by MISO

2.5.6 Battery Energy Storage Systerh
The Work includes the supply, assembly, and installation of the following components:
1 Battery container(s)/enclosure(s)
1 BESS power conversiagystem(s)
o0 BESS bidirectional power inverter(s)/converter(s);
o Transformer(s)

o0 Switchgear

o

Auxiliary equipment and systems
Grounding

Conduits and cable trays

Cables

Relay Protection

= =2 =2 -4 A

Metering System

3SNTD: To be included for Projects with a battery component.
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2.6

2.7

2.8

HVAC System, fully redundant

UPS System

= = =2

Instrumentation and Control System (including firefighting system)
1 Explosion/deflagration (thermal runaway) mitigation equipment.

Environmental Requirements

Without limiting the other terms of the Agreement, including the other elements of the
Performanceétandard, Seller shall design, build, operate, and maintain the Project to

meet all applicable Environmental Laws and Permits. 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

Permits. Applicable standards for Environmental protection must be fulfilled without any
restriction.

Without limiting the other terms of the Agreement, including the otleanents of the
Performance Standard, Seller shall cause the Environmental Consultant to conduct
Environmental Assessments (EA) on behalf of Seller and Buyer in compliance with Good
Industry Practices and the thearrent requirements and Laws reasonabldwance of

the FNTP Date and within 18fays prior to the Closing. Seller shall provide to Buyer
reasonable advance notice of any Environmental Assessment conducted by the
Environmental Consultant. Buyer shall have to the right to witness the perf@mianc

the Environmental Assessment and to communicate directly and in real time with the
Environmental Consultant regarding any Environmental Assessment.

Site Fire Protection

Seller shall provide to Buyer a complete set of the fire protection design basis
documentation for the Project Site for Buye
equi pment and materi al purchase orders for
approval. NFPA50, Chaptei4 (Paragraph$4.2 and 14.4), and applicable seation

Chapters;-1 0 i s the current standard by which Bl
property and asset protection and actions
assets. Buyer intends to utilize Chagtérand other applicable sectiond\F#FPA 850 as

a basis for Buyerodos review of the fire pro
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 developedn accordance witsection12.1(b) of the
main body of the Agreement shall include the following:

1 Surveillance equipment to detect unauthorized access to the Project
SitePerimeter secuy fence
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2.9

2.10

1 Project Site access gate with interface for manual key entry

1 Locks on any building on the Project Site that contains microprocbased
relays

Seller shall ensure that the security systems comply with all requirements of Law,
applicable Permitsand the other requiremeraéthe Performance Standard.

Temporary Site Installations and Laydown Areas

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

Seller shall prome safe, secure, weatherproof, and functional offices on the Project Site,
complete with electrical, telephone, water supply, air conditioning/heating, drainage, and
sewage disposal services for Buyerds use

Seller $iall maintain site cleanliness and perfdmousekeepin@g accordance with Good
Industry Practices.

Seller is responsible for the mobilization of field forces and all necessary construction
facilities at theProjectSite, including temporary office trailers ascessargr 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 cleadebrisor pollution.

Tools, Spare Parts and Consumables

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

In addition to the Transferred Glimg Inventory and any Transferred RG$bsing

Inventory required to be supplied by Seller hereunder, Seller shall provide, approximately
16 weeks prior to Substantial Completion, a listetommendedpare parts and
Consumables, including the list priokeach item. The recommended spare parts and
Consumables should be classified in such list 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 in stock during the
programmed minor and major overhauls.
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2.11

2.12

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

Seller shall be responsible for supplying and fitting any spare partseealuring
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 categoriessfareparts and Consumables, Seller

shall ecommend in accordance with Good Industry Practices proper storage procedures
for all items.

Following receipt of such list, Buyshallinform Seller of the spare parts and

Consumables for operations that it is electing to maintain (whether that i$l fiet fu
provided by Seller or a modified I ist). S
of such list. Following finalization of the list of such spare parts and Consumables for
operations that Buyer is electing to maintain, Seller shalBfory er 6 s account ar
Buyerdos direction and cost, manage the pro
by Buyer of such spare parts and Consumables.

Project Utilities

In accordance witection5.4 of the main body of the Agreement, Seller shaitre,

and provide the necessary means of transportation and delivery to the Project Site of,
each commodity, utility, utility product, arsrvicenecessary or desirable for the
performance of the Work.

Redundancy Concepts

Seller shall cause the Projectsttisfy thefollowing 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 singéguipment or any single piece of auxiliary
equipment shall not affect the operation of the Project.

Elements that shall be provided with full redundancy include:
1 Communication links between LCS and the rertmtetrol facilities
1 Battery Container(s)/Encloee(s) HVAC systems

1 Backbone IT switches
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3.2

3.2.1

TECHNICAL REQUIREMENTS

General System Requirements

The Project and all equipment, systems, materials, and components included as part of
the Project shall be designed for at least a thirty-y8@)y useful life expeancy.

The rated power of the Project, as included in of this Scope Book is sustained throughout
the Project and the redundancy requiremeng&eiction2.12of this Scope Book are
satisfied.

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

The Project desigshall be effective in engineering characteristics and comply with the
requirements stated herein. All equipmengterials and components shall comply with
the requirements of this Scope Book.

Seller shall take necessary precautionary measures to ensure that there will be no
interruption, damage, or danger to any equipment or system due to broadband,
radiofrequency, or comparable interference. Seller shall ensure thaditbece

discharge sawes from the Project that could cause interference with radio and television
reception, wireless communication, telecommunication, or microwave communication
systems. The Work shall include any mitigation necessary to ensure that such
communication systaes are not adversely affected.

Without limiting the foregoing, no aspect of the operation of the Project shall produce
electromagnetic interference (EMI) that will cause faulty operation of instrumentation,
communication, or similar electronic equipmenthin the Project or elsewhere on the

ELL Transmission System. The Project shall be designed to suppress EMI effects and
must meet the specifications of the latest revision of IEEE 519.

Seller shall take necessary precautions to ensure that the paradlsdragtthe Project or
included in Inventory do not degradeexperiencealiminished performance as a result
of micro-cracking, micrefracturing, or similar damage to the panels.

The system shall be of 1500Vdesign

Civil and Structural Requirements

General

The Project shall be designed, constructed, and installed with sufficient access aisles,
equipment separation, and clearance to ensure the safe operation, maintenance,
inspection, and repair, removal, and replacement of equipment and systemglamat,

Exhibit AT Page21



limiting Section3.4.2below, the economical performance of vegetation/real property
management services. The Project design shall include and allow for agteropr
walkways, forklift/vehicle runs, access routes, means of access, and related safety
protections, including doors, stairs, landings, ladders, and other access means.

PCU and other higprofile electrical equipment shall be placed on the Project Sée in
manner to prevent or, if not possible, minimize shadinthei®V Modules.

3.2.2 Accessibility
3.2.2.1 VerticalClearances at the Project Site

Without limiting the requirements of the Performance Standard, the following minimum
vertical clearances shall be used ie tiesign and construction of the Project:

1 Walkways and platforms: féet 6inches
1 Work areas and aisles for forklifts: i€kt
1 Work areas and access routes at graddedto

Appendix 9- Collector Substation anéippendix 10- High Voltage Overhead
Transmission Line havadditionalconstraints

3.2.2.2 Platform Access at the Project Site

Reasonable access shall be provided for systems components and equipment that require
regular or anticipated maintenance activities or operator access for roqenations or

repair of the Project. All platforms shall provide space for maintenance of equipment and
pull-space.

Appendix 9- CollectorSubstatiorandAppendix 10- High Voltage Overhead
Transmission Line have additioranstraints

3.2.2.3 Row Spacing

Row sm@acing must provide a minimum of f€etclear space between Trackers to allow
access for vegetation control or other plant maintenance. Distance shall be measured as
the minimum distance at any time during operation.

Special consideration shall be giveminimize vegetation control efforts (e.g., grass
mowing, trimming) at the Project Site, including providing ample row spacing for
maneuvering of equipment and sufficient elevation to permit ease of vegetation removal
below the PV Modules.

3.2.3 Geotechnical Investigation

Exhibit AT Page22



3.24

Seller shall conduct geotechnical investigations on the Project Site in accordance with the
Performance Standard. Without limiti&gction2.3 of the main body of the Agreement

or the other requirements of the Performance Standard, the mghksinvestigation

shall serve as a basis for the Projectos
identifying the required foundations and earthworks, selection of materials and corrosion
protection methods, trench and cable sizesj@rgmtential, or any other aspect in which

soil characteristics are relevant.

Site Clearing, Grading, and Soil Improvement

Seller shall design the general grading of the Project Site taking into account the
requirements of the selected Trackers and teesef the general drainage system. Soft,
shifting, or unstable subsoil areasly be excavated down to firm subsoil and replaced

with well-compacted suitable selected or imported fill material as determined by the
engineer of record. Compaction levelalsbe to an acceptable standard 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 Section2.3 of he main body of the Agreement or the other

requirements of the Performance Standard, earthwork (excavation, fill, backfill, slopes,
etc.) associated with grading and drainage, including materials and installation, shall be
conducted in accordance with theal geotechnical data and as reasonably determined

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

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

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

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

Seller shall obtain all required Project Work Permits and Project Operational Permits
from applicable Governmental Authities. Seller shall locate the Work from horizontal

and vertical control monuments. Seller shall locate, identify, protect, and flag as
necessary or appropriate all utilities, structures, facilities, sidewalk, curbs, fences, paving,
vegetation, and otlhdeatures that exist on the Project Site. If the removal or relocation

of utilities is required, Seller shall notify utility companies.
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3.2.5

3.2.6

Seller shall protect structures, utilities, sidewalks, pavements, and other facilities from
damage caused by settlerhdateral movement, undermining, washout, and other
hazards created by earthwork operations, soil conditions, or Environmental conditions.
Seller shall provide erosiecontrol measures in accordance with the approved Project
Storm Water Pollution Prevaah Plan (SWPPP) for the Project to prevent or mitigate
erosion or displacement of soils and discharge oflsling water runoff or airborne

dust to adjacent properties, including roads, walkways, waterways, and wetlands.

Construction Materials

All materials shall be of good quality and capable of withstanding the environmental and
subsoil conditions they will be exposed to during the life span of the Project without any
significant decrease in serviceability or strength. All construction materialdshal
accordance with the latest version of the codes and standards Sesenl.3 of this

Scope Book, and the other requirements of the Performance Standard.

Drainage and Stormwater Management

Without limiting the Performance Standard, the Project shall have, and Seller shall be
responsible for developing, constructing, and maintaining through the Substantial
Completion Date a Project Site stormwater managepiantthat meets all Laws and
applicable PermitsSeller shall conduct a topographical survey to define the general
drainage for the Project Site and shall use the survey as a basis for the design of the
Project Site stormwater management plan. Selldt sbmplete and submit all necessary
permitting applications, including stormwater discharge NPDES Permit applications, to
the appropriate Governmental Authorities. The stormwater management plan, the Work,
and the Project shall comply with all such Pigsm

Seller shall develop, design, engineer, and construct an adequate drainage system,
including any necessary inlets, pipes, channels, manholes, stormwater swales, surface
flow, outlets, or other components for collecting, directing, and disposingrof stater

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 existingefatevelopment stormwater runoff to the
greatest extent possible. Any contaminated runoff shall be segregated and detained
separately in strict accordance with all Laws and applicable Permits. Permanent
stormwater drainage systems shall be designed ity tter storm return period as
required by all Laws.

Underground piping and culverts shall be reinforced concrete pipe (RCP) or corrugated,
dual wall, high density polyethylene pipe (HDPE). The hydraulic grade line for the storm
water pipeline system shdié 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.
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All areas not drained via a stormwater drainage system shall be drained via an open ditch
sydem consisting of trapezoidal ditches with culverts or grating at road crossings or,
where slope can be achieved, sheet flow.

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

Areas of the Project Site not included in or affected by the Project shall be left in their
existing condition.

The Parties acknowledge that an offsite fire department response to a fire at or
threateninghe Project Site likely will include thepraying or use of significant quantities

of water or fire retardant material to protect the Project and reduce the risk of property
damage, personal injury, or other harm or casualty. Seller shall design, engineer, and
construct the Project to direct weaintroduced 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 addressieel SPCC
Plan. Where applicable, the equipment, systems, structures, and other means
for containment of firefighting water used for transformer fires or incidents
shall be designed, engineered, and sized to accommodate, provide, or include,
at a minimun, each of the following without uncontrolled flooding on the
Project Site or ofiite dischargdhe spill of the largest single container of
any flammable or combustible liquid in the area

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

1 Where open pits are used for transformer containmetinch layer of rock
between steajratings should be provided at the top of the pit.

The Projectds equi pment and systems affect
department response for contaimmnand runoff considerations shall provide at least the
following capacity flow volumes:

1 500GPM for all lube oil and liquid fuel hazards on the Project Site regardless
of quantity

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

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

3.2.7 Erosion Control

An erosion and sediment control plan shal/l
engineer licensed in conjunction with tB&/PPP for the construction phase of the
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3.2.8

3.29

Project. During Project construction, erosion and sediment control measures shall be
implemented to prevent sedimdatlen runoff from leaving the Project Site.

Construction runoff shall be directed to the erosiod sediment control systems prior to
leaving the Project Site. The plan shall include, at minimum, the incorporation of silt
fencing, silt bags, straw bale dikes, storm inlet protection, sediment basins, swales,
piping, stream crossings, and other measas required or appropriate to promote
sediment and erosion control as prescribed in the approved plan and/or by periodic
inspection by the local soil conservation district. Silt bags or reasonable equivalent shall
be included as necessary when deviagegxcavations 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).

Foundations

Foundations shall be designed, constructed, and complededardance with the
applicable codes and standards liste8eationl.3 of this Scope Book and the other
elements of the Performance Standard.

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

Foundations for outdoor electrical equipment shall be eleadtedeground to prevent
any equipmentparts,systemsor other itemgexcluding the foundatiorffom coming in
contact with surface water or runoff. Thenimum heighof theabovegroundportion

of any such foundatiofmeasured from the top of ground lev&hgll bethe greater of (i)
the height required bihe Performance Standavdsedon the results of the hydrological
studyfor theProject/Project Siteonducted in accordance witlhe Performance Standard
plus an additionadix inchey 6 a@f $afetymargin andii) twelve incheg 1 2 0 ) .

Corrosion Protection

Seller shall be aware of and také account the corrosion problems that would
reasonably be expected to be encountered on the Project Site, especially with outdoor
equipment. Seller shall provide corrosion protection for concrete and steel structures in
accordance with the Performar8&andard. Without limiting the foregoing, and for the
avoidance of doubt, negalvanized 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 Permits, and the other elementhefPerformance 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 these minimum design conditiondl $leadesigned to meet such planned or
reasonably expected use.
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Without limiting the Performance Standard, new roadway lanes shall have widths of no
less than twelve (1Zget Where a new road meets an existing road, the width of the
new road shall smobly transition back to the width of the existing road.

Access roads to each PCU shall have a minimum width of sixteefeét@)ith a
minimum shoulder width of two (Zgeton each side of the road (at least twenty (26)
in total).

If determined by Sker to be necessary for the Project, perimeter roads shall have a
minimum width of twenty (20jeetwith a minimum shoulder width of two (2eton
each side of the road (at least twefuyr (24)feetin total).

At road intersections within the Projesite, the minimum turn radius shall be twenty
five (25)feet

Vertical clearances above roadways for transmission lines shall be at least twenty
(20) feetunless 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 sufficient 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 shall be responsible for checking any possible limitations on the transportation of
sensitive material, heavy equipment, or other items to be delivered to the Project Site or
use of vehicles or other modes of transportation due to the loading capacities and
clearances of existing bridges and roads linking the roads, waterways, or other places to
the Project Site.

3.2.11 Fencing and Gates

Seller shall ensure that the perimeter of the Project Site is completely fenced, utilizing
eitheraneight(8) oot t alleofifoar mdetky s tfgoltal ohaifi enc e
link fencing topped with a threstrand barbed wire (creating a total fence height of seven
(7) feed, with no ground gaps greater than twoi(fhes and secure.

All posts, rails, fabric, wire, andages shall be galvanized. Road gates shall be sliding
gates of the same design as the fence and have a width at least feetviier than the
paved width of the ingress and egress road.

Safe step and touch potential of the perimeter fence shalrified®&y an IEEES0
compliant grounding study.

Seller may consider the possibility of installing a wind fence around the solar field (in
whole or in part), if necessary and beneficial for the Tracker and the Project. In the event
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determinestoinstallsuh a wi nd f ence, Sell er shall dem

that the installation of such wind fence is necessary and beneficial for the Tracker and the
Project reasonably prior to installation, including providing to Buyer the documents

consideredn Sel |l er 6s determination and any i nf ol

If the Project or a portion thereof (including any ancillary structure) is exposed to known
or reasonably foreseeable woodland, forest, or grassland fire hazards (as determined by
industry accepted natural hazard modeling software), Sellerestialilish andhaintain
sufficient separation to prevent the spread of offsite fire to onsite structutesspread

of fire from onsite structures to adjacent woodland or forest areaswdaalland and

forest hazards, the separation between the nearest njettsolar panels and the
closestwood line shall be evaluated based on the typical maximum growth of
neighboring trees but shall never be less thanfd&0 For grassland firedrards, the
separation from the nearest rowRybjectsolar panels to the closest edge of the fire

hazard shall be a minimum of 16kt

3.2.12 Parking and Access at the Project Site

Seller shall be responsible for assuring that parking areas are includeo akext

buil dings and enclosures required for the
guantity of parking spaces shall be suffi
staff, with five (5)or mor e addi ti onal p dankvisitog. s paces

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

Appendix 9- Collector Substation anéippendix 10- High Voltage Overhead
Transmission Lindave additional constraints.

3.2.13 Buildings on the Project Site

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 materials used in Project buildings and enclosures shall meet the definition
of noncombustible or limited combustible, except roof coverings, which shall be £lass

in accordance with standard methods of fire tests of roof coverings. Metal roof deck

construction, whelce arsefdf, i rseh ad |l s gregectionCd da.s s

and NFPA rules and recommendations shall be followed for the fire safety design and fire
protection systems.

Separate site support structures from solar collector panels and other site support
structures shall be in accordance with NFEOA.

Particular attention shall be focused on sloping floors and roofs and adding drains around
equipment to preclude any pooling of water and flashing to preclude water penetration
inside the building.
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3.3

3.3.1

3.3.2

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

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

An adequately designed HVAC system that considers the specific needs of every room
and the climatic conditions set forthSectionl.2.2shall be installed.

Appendix9 - Collector Substation anéippendix 10- High Voltage Overhead
Transmission Lindave additional constraints.

Electrical Reqguirements of the Project Site

General Requirements

Power shall be generated by the solar arrays through the solar invertetespaed sip
through medium voltage, padounted transformers to the Project medium voltage level.
The medium voltage shall be stepped up through the GSU to the utility high voltage
system. The following general criteria shall be used to design the elesyrstem.

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

Appendix 9- Collector Substation anéippendix 10- High Voltage Overhead
Transmission Lindave additional constraints.

Cables

Cables shall be designed in accordance with the proposed voltage levels of the Project.
All cables shall be halogdnee, fire-retardant, and sedxtinguishing, with XLPE

isolation where required. For buried cable,-aotient and artiermite additives shall be
included for cable protection.

All cable (regardless of voltage level and use) shall have a fire retardant jatlsbiadin
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.

3.3.2.1 DC SourceCircuit Cable

All free air and conduit string source circuit cabling shalhtinimum #122AWG, multi
strand, P¥Wire/RHH/RHW:2, 100042000V rated, sunlight and UV resistant, with
XLPE insulation.
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All DC source circuit cabling shall be sized according to the operating anecsicait
current, multi strand, PWWire/RHH/RHW-2, 1000/-2000V rated.

All DC source circuit cabling shall be minimum 194°F temperature rated.

Conductors shall be sized to enstlre total peak losses of the DC System are below 2%
and to avoid excessive voltage drop.

All DC source circuit cabling shall be listeand comply withUL 44 andUL 854.
3.3.2.2 AC Cables

AC cables shall be rated for the correct maximum voltage and sized according to the
operating and shedircuit currents.

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

Insulation shall be adequate for the climactic and environmental conditions of the Project
as listed inrSectionl.2

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

AC cables shall be aluminum with bare copper ground, 100% insulated_PE, and
shall meet the following specifications and construction requirements. Alternative cables
shall not be substituted without approval from Buyer.

1. Specifications:

a. ASTM B231 Standard SpleagS$Stmndedt i on f or

Aluminum 1350Conductors

b. ASTM B609 Standard SpecRoundaMre, on f or

Annealed and Intermediate Tempers, fazdhlical Purposes
C. ICEA S94-649 Standard for Concentric Neutral Cables Rated&kV

d. AEICCS8 Speciycation for extruded di
rated for 5 through 4KV

2. Construction:

a. Conductor: Moisture blocked class B compresskeaninum ASTM
B2311350 % hard H16/H26

b. Conductor Shield: Conventional Seoanducting crostinked
copolymer; Supersmooth conductor shield optional; A conductor tape is
used for cable size larger than or equal to 156l
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C. Insulation: 345Mlils Tree Retedant Cross Linked Polyethylene 100%
insulation level

d. Insulation Shield: Strippable semmonducting crostinked copolymer

e. Concentric Neutral: Helically applied soft drawn bare coppe+toine
concentric neutral

f. Overall Jacket: Linear Low Density Potiiglene (LLDPE) Jacket, black
with red extruded stripes

3.3.2.3 Cable Management

All of the Projectdéds AC cables shal/l be di
AC or DC) must be installed in compliance with NEC 300 requirements and guidelines
(including NEC300.5),beburied at a minimum depth of 36ches below the ground

surface above the cable and at a distance of at least foncli@$ from rocks or stones

that are 3/4nchor more in size, and otherwise be built and installed in accordance with

the Performance Standard. Without limiting the foregoing, underground cables must be
spatially separated based on the thermal resistance specified in or derived from the
geotechnical report for the Project Site and the Performance Standard.

Subjecttothd or egoi ng, the Projectbés DC cabl es r 1
above ground, such as module cablessandg cables, shall be routed and secured to the

Tracker, either using dedicated cable trays or weatsstant Nyloril2 or better cable

ties or zip ties as near as reasonably possible to the underside of the applicable racking
structure and to the applicable torque tube. Cables shall be protected from direct sun
exposure, standing, or dripping water, and abrasion by any edges of the Tracker.

All field -installed DC quick connectors shall be of the same manufacturer and type as the
PV Module. Connectors shall be toygtoof.

3.3.2.4 DC and AC Circuit Conduit

All aboveground DC circuit conduit within the array shall be rigid PVC conduit,
schedule30, with screw adapters. The cable runs between rows and to the combiner
boxes shall be direct buried, as provide&ecttion3.3.2 includingSection3.3.2.3 and
transition directly from the row to the combiner box at the end of the row. The combiner
box at the end of a row may be no more than threk=¢sjrom the end of theow, and

must be directly in line with the row. Plastic bushings with locking nuts shall be used for
all exposed threads. All sweeps and transitions from below ground to above ground shall
be rigid PVC conduitschedule80. All sections otonduit shall have an inside chamfer

at both ends.

Norrmetallic liquid tight (NMLT) flexible conduit may be used to protect RHH/REW

cable (or equivalent) from abrasion or damage. The conduit shall have an inside chamfer
at both ends and may not excee@é&® All NMLT fittings shall be metallic with locking

nuts with plastic bushings on exposed threads.
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Electrical Metallic Tubing (EMT) ocompressiornype fittings shall not be used for any
DC circuit.

AC conduit shall be rigid galvanized steel conforgnio ANSI C80.1 &UL 6.

All below grade and concrete encasedduit(DC or AC) shall be rigidchedulet0
PVC.

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

3.3.2.5 Intentionally left blank

3.3.3

3.34

Lighting
At a minimum, lighting shall bprovidedin the following areas:
Building interior equipment (as applicable)

Building exterior entrances (as applicable)

= = =2

Outdoor equipment within the high voltage area

1 Entrance gate

Emergency lighting shall be provided by integral battery packslaalbautomatically
energize on loss of AC power to provide for safe egress and to light occupied control
rooms and other critical areas. lllumination levels shall satisfy OSHA standattieif

given service and location. Luminaires shall be standardized as much as practicable to
reduce the number of components the Project must stock.

Grounding

A comprehensive soil resistivity measurement shall be performed in accordance with
IEEE Standrd81 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 standards list8dationl.3.

Solar arrays shall be installed in accordancethigdo r i gi nal equi pment
recommendations for grounding and bonding.

Every PV Module within a string shall be bondedetbgr (awith a bonding procedure
that is approved by the module manufacturer and complies with applicable codes and
standards and (lmtherwise according to all manufactuspecifications

Each PV Module string shall be bonded to the DC combiner bbaroess assembly.
Each combiner box output shall have an equiprgemindingbond terminated at a
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ground ring or mat that is designed in accordance with the applicable standards listed in
Sectionl.3

All low voltage and medium voltage electrieagjuipmentbonding will be bonded to the
grounding ring or mat and be designed in accordance with the applicable standards listed
in Sectionl.3

3.3.5 Lightning Protection

Lightning protection for buildings shall be provided in accordance with NFSOA IEEE
Std.9982012, andJL 96A. Lightning protection shall also be provided for major

electrical equipment where applicable. Master labels shall be provided for structures that
require lightning protection.

3.3.6 Interconnection Requirements

Without limiting Sectior20.16 of the main body of the Agreement, Seller shall cause the
Project to complyvith the interconnection requirements set forth in the GIA.

34 Main Equipment Requirements

All equipment described in this Sectishall be supplied by one of the Approved

Vendors listed ilAppendix7, subject to the other terms of the Agreemeipipendix4

of this Scope Book sets forth the complete
The designmaterials, manufacturing, construction, testing, clearmoating and

packaging of all equipment and components shall comply with the applicable standards

listed in Sectiorl.3and the other elements of the Performance Standard. Hot bolting of
Project components is not allowed.

3.4.1 PV Modules

The PV Modules incorporated into the Projgleallhave a proven traekecord in terms
of technology performance, durability,caquality and shall comply with the
Performance Standard.

PV Modules shall be suitable for installation at the Project Site with climatic conditions
describedAppendix3.

PV Modules shalbeUL 1703Typel, Type2, Type 3, Type 10, orType13. Use of any
otherUL 1703 Type will require the prior written approval of an authorized
representative of Buyer prior to use.

The PV Module manufacturer shall provide a recommeipdeckdure for disposal of the
PV Modules at the end of their useful life.

PV Modules shall have a power tolerance of +8V or better.
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PV Modules shall be designed to minimize lib@seningof fasteners over time. Self
tapping screws shall not be usedess designed and documented for g/&8r life.
Nyloc or equivalent nut shall be used to prevent loosening.

PV Module frames shall be bolted and secured in accordance with the design windspeed
using clamps that hold the modules individuallyrnatependetty . Modul e ATO cl
similar binders that depend on adjacent panels for tightness are permitted within a given
module string only to minimize successive failure and each string must begin and end

with an independent clamp design that isolateseachstg f r om t he next.
clamps design is implemented, all strings must be capable of withstanding the Project

Site climatic conditions as specifiedAppendix3 with anadjacent string or any string

from a neighboring tracker/rack missing to ensure that the failure of a given string will

not cause successive failures.

3.4.2 Trackers

Seller shall utilize a single axis trackihgystem for the TrackePsThe tracking system

shall be designed, built, and maintained to minimize interference with the free movement
of equipment, including vegetation management equipment, or personnel between any
rows of the Project. Each Tracker shall be designed to resist all imposed lofds in a
possible working conditions as per the applicable standards andrtigionslisted in
Sectionl.3. Each Tracker shall be installed in accor@awith the Performance

Standard.

Tracking systems (including Trackers, PV Modules, panel loading devices, and
attachments) must be designed to withstand the Project Site climatic conditions described
in Appendix3. Wind tunnel tests can be used to determine the design lateral and vertical
loads. Any reduction in the loads stipulated in the codes due to such approach shall be
kept within the limits establiged in the applicable standards. A written report describing
the test(s), including the relevant conditions under which the test(s) were performed, and
the test results shall be provided to Buyer promptly after the performance of the test(s).
The conditons under which the test(s) were performed must be representative of the ones
encountered at the Project Site. If wind tunnel tests are not performed as part of the
Project, Seller shall provide Buyer recent wind tunnel test results previously conducted
for the proposed Trackers. Such review sha
responsibility to provide Trackers that are suitable for the Project Site climatic conditions
provided inAppendix3.

4The defined terniiTracken contemplates a single axis tracking system.

SNTD: Any limitation on the normal operation of the PV Plant arising out of wind speed, snow load, or other
climatic or Environmental condition being above a certain threshold value applicable to the Traskiee m
properly incorporated into the inputs to and reflected in the outputs of the Energy Model. The loss of power
generation or performance arising out of such limitation shall be based on the meteorological data provided in
Appendix3 and determined in accordance with the Performance Standard.
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3.4.3

Seller shall perform a load analysis and verify the foundation type and embedment depth
for the Trackers based upon, without limitation, the geotechnical and climatic conditions
specific to the Project Site. ibred or rammed pile foundations are selected for the
structure, Seller shall carry out a sufficient number of load tests in order to refine and/or
validate the preliminary design before the Construction Commencement Date.

Seller shall confirm that the PModule attachment methods are approved by the PV
Module manufacturer. The Trackers shall incorporate integrated NEC/UL required
grounding. The integrated grounding method shall be approved for use by the PV
Module manufacturer.

The leading front edge ¢ifie PV Module shall be a minimum of two @gtclear of the
ground measured from the ground to the lower edge of the PV Module. The Tracker
shall allow for any undulation of the ground and sloping ashgdimal proposed grade

of the Project Site.

All structural elements of the rackiagstemshall be designed according to the relevant
material design codes. Factors of safety other than those required by the relevant codes
shall not be used.

Structural steel AISC 360. Torque Tubes, Torque Tube ceation to foundations, and
foundation piles shall be fabricated from steel designed per the 3dGE

Black steel shall not be used for piles. A minimum aifiBgalvanization is required for
piles. Black steel shall not be used for majoucturalelenents of the tracking system.

The PV Plant must include tracking systems that have the functionality to move the PV
Pl ant 6 s expelditousiyt@aa stow gr safe position in preparation for, or during
unexpected, extreme weather events (such apufpose of illustration only, hail, high
wind, snow, and ice) to mitigate the potential adverse effects of such events on the PV
Plant. This functionality must be able to be provided (i) with power generated from a
generating resource located on the Ritofate ad (ii) without causing Project
componentssystems, equipment, or iterssbecomedamagedr impairedduring the
transition toor from, or while in, astowor safeposition

Power Conversion Unit (PCU)

The PCU will be the integration afverters, LV (Aux) and MV transformers, MV
switchgear (if applicable), and auxiliary components such as the LV auxiliary panel, the
communication system, and LCS panel.

Where applicable, the PCU shall be provided with all necessary auxiliary equipment,
including current transformers, voltage transformers, protective relays, grounding
systems, breakers, and a fully integrated climate control system to ensure proper
operation through all possible operating conditions at the Project Site. A lockable and
visible disconnect switch shall be provided between the batteries and the PCU.
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PCU enclosures shall be rated for the prescribeaaitditionsin Sectionl.2 of this
Swoope Book and for the intended PCU configuration (indoor or outdoor).

3.4.3.1 Inverters

Seller shall select a suitable technology to achieve the Guaranteed PV Plant Capacity
(and associated energy) level for the Project. The inverters sebgcEstier shall have
proven trackrecords for performance, durability, and quality.
Inverters shall be selected and equipped to operate acegiaditywith respect to the
local climatic and Environmental conditionsAppendix3. The inverters shall be
designed, among other things, for reliability and to avoid significant power loss in case of
failure.
Each inverter shall meet the followingquirements

1 Designed in accordance with. 1741 SA

1 Includes an output AC circuit breaker or load interrupting disconnect switch

1 DC inputs rated for continuous duty, including overcurrent protection devices

1 DC inputs with ground fault protection, isolation monitoring, and
instrumentation to measure current toaecuracy of 1% or lower

Selfconsumption less than 0.4% of its own rated power

Efficiency minimum of 97%

Trip limits set per local Governmental Authority inverter protection settings
Capable of operating at a power factor as required in the GIA

Capable bproviding full VAR support without the use of capacitors

Meets the local electrical connection requirements

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

Equipped with communication capabilities and able to control the main
parameters (DC power, AC power, and auxiliary consumptions at a minimum)
from the LCS

1 Allows for remote operation utilizing read/write commands from the LCS and
include interface protocol support, an alarm and command points list, remote
connection, operation, and linkage

1 Limits noise emissions to eighfive (85)dB or less athree (3)feetfrom the
source.
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Grid forming capabilities shall be available at initial stgstof the inverters with the
ability to activate this attribute provided to Buyegardles®f the need for this attribute
at initial Project operation such tHature costs are not incurred for such activation.

3.4.3.2 AC Disconnect Switches

An AC disconnect switch shall be located within the inverter transforiherstalled
externally and in addition to the AC disconnect swashociatedvith the inverter, AC
disconnect switches shall be visualgap type designed to provide a manual means of
electronically isolating inverters allowing for disconnection bffalee phases of output
wiring from the inverter(s). AC switches shall be rated for AC operation and capable of
breaking under full load.

3.4.3.3 AC Panelboards

Where string inverters are utilized in the Project, an AC panelboard shall be mounted
near the invedrs. Each AC panelboard shalldguippedwith circuit breakers for each
inverter or aggregated output from another panelboard. Each AC panelboard shall meet
the following criteria:

a. Rated 480/277 VAC,-phase, 4vire, solid neutral, with main breaker.
b. Raed 208/120 VAC, dhase, 4vire, solid neutral, with main breaker.

C. Provides 100 ampere frame size bBmitthermalmagnetic breakers with
nortrinterchangeable trip units with an interrupting capacity compatible
with the available fault current at the pareeid.

d. Branch breakers have a minimum interrupting capacity of 101860
amperes symmetrical at 208\C and 18,000ms amperes symmetrical
series rated with the panelboard main breaker.

e. Installed with the top of panelboard approximatefge& above the bse of
the skid and spaced away from walls or columns at leaghdii4o
prevent surface moisture from rusting the enclosure.

Provides a typedircuit directoryindicating branch circuit loads. LV(Aux) and MV
Transformers

Transformers shall be either doy liquid-filled.
Attributes of Project LV(Aux) Transformers shall include:

a. 3 winding transformer with 25 kVA 480/277 VAC rating and 10 kVA
208/120 VAC rating.

b. Suitable for outdoor installation.
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C. Encapsulated core and coils.
d. Noise level not to exceed NEM3T1 standards.

e. ClassH insulation with 80°C maximum temperature rise in 40°C ambient
temperature under continuous full load operation.

f. High side voltage, as required by inverter output voltage; low side,
480/277VAC and 208/120/AC, 3-phase, 60 hertz, deltvye connected.

The MV transformers shall be thrpbase, 6Mertz, 149 temperature rise, setboled,
pad mounted, deafilont, compartmentalized distribution transformers, loop feed with
disconnectable elbows and5% deenergized tap.

Transformers &l be rated for inverter source operation of this type of generation and
the Project Site climactic conditions listedAppendix3.

Transformers shall be supplied with a lodea#ind 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.

Transformers shall be equipped with dedicated relays for oil level, pressure, and
temperature.

PCUs with oitfilled transformers shall be separated from other equipment and structures
as outlined below isection3.4.6

3.4.3.4 MV Switchgear

The complete switchgear assembly shall consist of fully compartmentalized cubicles
complete with circuit breaker, instrument current and voltage transforpnensry/main

bus, secondary/transfer bus, power cable terminations, and relays, switches, meters for
protection, control and indication, preferably on a per bay basis. The transfer bus shall be
in its own compartment. All switchgear compartments shadldsdly accessible.
Compartment covers may be bolted or hinged and secured.

The switchgear design and construction shall comply with IEEES7d20.2.
Switchgear control, protection, and instrumentation wiring shall comply with the
requirements of IEEBStdC37.20.2 and IEEE Sd37.21.

The switchgear cubicle layout design shall provide that all incoming circuit breakers and
the bus tie circuit breakers are of the -tigh arrangement with the circuit breaker in the
bottom compartment and the associategtio| and instrumentation in the top
compartment.

The mechanical protection class of all MV and LV switchgear, as well as of all control
and protection panels, shall be NEMA 4X or greater for outdoor equipment.
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The MV switchgeashall beinternal arc ceiied IAC=AFRL in accordance with

ANSI/IEEE C37.20.7. Any arc that may be initiated in a compartment shall be contained
in that compartment. The switchgear shall be designed to that overpressure in one cell
shall not damage the adjacent cells. The $giar construction shall be aesistant at

the front, back, sides, and between compartments within the same cell or adjacent cells.
All compartments of the switchgear assembly, including outgoing power cable
termination compartments, shall be suital#gigned and constructed to withstand safely
the transient pressure and thermal effects of an internal arcing fault. Any instruments or
low voltage control cable connections in or routed through the power cable compartment
shall be made arc resistant byyision of suitable protective covers. Pressure relief

vents, when provided, shall discharge hot ionized gases generated by an arcing fault in
such a manner that the direction of discharge is not hazardous to personnel and does not
create a fire hazardA metal plenum duct with risers or flanges to collect hot ionized
gasses shall be fitted to the top or to the rear of the switchgear assembly. The plenum
duct or duct risers shall be securely attached over all pressure relief vents to capture all
vented @sses and debris. Plenum exterior vent openings shall be provided and fitted
with a hood for rain, seilflosing louvers, and insect/animal proof screens.

All MV switchgear for indoor and outdoor installation shall be mekadl. The switching
element conected to the MV transformer will be vacuum or SF6 type circuit breakers.

Each cubicle shall be provided with thermostatically controlled space heaters to prevent
condensation in the cubicle.

A minimum clearance of six (6getshall be provided in frontfahe cubicles to permit
withdrawal and or insertion of removable elements. Adequate working clearance shall be
provided above and behind the switchgear.

All wiring shall be continuous from terminal to terminal and shall be without splices.

Switchgear buss and power carrying conductors shall be copper with silver plated joints.
Aluminum conductors shall be supplied only with the prior approval of Buyer. Each
primary bus bar and conductor shall be fully insulated with aflaommable insulating
material. All joints in the buswork shall be bolted and use bolts, nuts, flat washers, and
Belleville washers and suitable inhibitors. Tin plating of aluminum is not acceptable.

All terminal blocks with voltage above 120V shall be fitted with insulating covers to
prevent accidental contact, for greater safety. A minimum 20% spare terminal blocks
shall be providedThe switchgear shall be suitable for mounting on an aggregate base, a
concrete foundation, or on discrete piers or piles.

a. MV Switchgear Power CircuBreakers

a) The circuit breaker shall be of a horizontal dramt design with
interlocks as per IEEE Stdd37.20.2. Removal of the breaker from
the cell shall not require ramps, channels, rails, lifting device, or
transport dolly.
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b)

d)

9)

Unless specified otherwiskd circuit breaker operating voltage
shall be 125/dc. Circuit breaker control switches and indicating
lights shall be located on the door of the instrument compartment.
Operating handles shall not be more thdedéabove the

switchgear base. All adiary relays, terminal blocks, fuse blocks,
etc. required for circuit breaker control shall be located in the
instrument compartment above the circuit breaker compartment.

The circuit breaker draswut mechanism shall allow the breaker to
be racked from Seice to Test position with the cell door closed.
The circuit breaker shall have three operating positions as follows:

I Service In this position the circuit breaker is fully
connected and is in operation.

ii. Disconnected/Testln this position the circuitieaker is
partially drawn out, disengaged from the bus, shutters are
closed, and the controls are operational.

Iii. Removed In this position the circuit breaker is completely
withdrawn from the cubicle.

The circuit breaker shall be electrically operable ftbemcontrols

in the instrumentation compartment. Wiring from the circuit
breaker to the control compartment shall utilize flexible multi
conductor cable with plug and socket. The length of the flexible
cable shall be sufficient to withdraw and operagedincuit breaker
i n the ARemovedoO position. It s
this plug when the circuit break
ATesto position.

The circuit breaker compartment shall be provided with a hinged
padlockable door. Thisloor shall not be used for mounting any
device. It shall be possible to close and padlock thewlibloithe

circuit breaker withdrawn to nADi

The bus bar and load bus protective shutters provided in the circuit
breaker compartmeshall beidentifiedand shall have provision
for padlocking in the closed position.

In addition to the circuit breaker mechanism operated auxiliary
contacts, four auxiliary contacts actuatedhmydraw-out racking
mechanism shall be supplied to indicadeen the breaker is in the
AConnectedod position and when
These contacts shall be wired to terminals in the instrument
compartment. These contacts shall be ratddc@ntinuous and
0.2 A interrupting at 125%/olts DC.
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MV Switchgear Current Transformers

a)

b)

C)

d)

Quantity, rating, and location of the current transformer shall be as
specified on the equipment single line diagram.

The current transformer shall be dry cast epoxy insulated and shall
be fully rated for the@ppropriate voltage class.

The current transformers shall be readily and directly accessible
for maintenance or replacement from either the front or rear of the
switchgear. Current transformers may be mounted in the cable
compartment.

All current transfomers shall be mukliatio with ratios in
accordance with IEEE Std57.13. All secondary leads shall be
brought to the instrumentation compartment. All secondary leads
shall be terminated at individual short circuiting terminal blocks
for each CT andhdividually identified.

MV Switchgear Voltage Transformers

a)

b)

c)

Quantity, rating, and location of the voltage transformers shall be
as specified the equipment single line diagram.

The voltage transformer shall be dry cast epoxy insulated.

The voltage transforars shall have primary current limiting fuses.
Each voltage transformer including its associated fuse shall be of a
draw~out design for disconnection from the power bus and
maintenance. Alternatively, the voltage transformers may be
stationary, and onlfuses may be of a draaut design. In the
withdrawn position the voltage transformer primary terminals and
the fuses shall be automatically grounded. A visible indication of
positive ground shall be provided.

MV Switchgear Distribution/Power Transformer

a)

b)

Any distribution transformers shall be dry type.

Any quantity and rating of distribution transformers shall be as
determined from a system study. Any distribution transformers
shall be two plus and two minus 2%&ps in the high voltage
winding.

Any distribution transformers shall be provided with primary
current limiting fuses. The primary fuses shall be of a dvatv
design. In the withdrawn position the power transformer primary
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terminals and the fuses shall be automatically grounded. A visible
indication of positive ground shall be provided.

d) Any distribution transformer shall be provided with a molded case
circuit breaker of adequate rating. The circuit breaker shall be
interlocked with the drawout assembly so that the load is
disconnected prior tdraw-out.

3.4.4 Auxiliary Equipment and Systems
3.4.4.1 AC Auxiliary System

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

3.4.4.2 DC Auxiliary System

The DC auxiliary system shall consist of at least ond QD6 capacity battery bank, two
(2) 100% capacity battery chargers connected in a load sharing configuration, battery
management system, a DC switchboard, and LV auxiliary panel board. O haxiliary
system shall supply DC power for critical DC loads, including the UPS system, MV and
LV switchgear, and HV equipment. The DC auxiliary system shall be sized to supply
emergency loads for a minimum of two {Burs or as necessary for safe pquent
shutdown, whichever is longer.

The entire DC auxiliary system shall be designed in accordance with NEC requirements.
For outdoor applications, the panel shall be NEMA 4X or greater.

3.4.5 Battery Energy Storage System (BESS)
3.4.5.1 General

The BESS shall be degied in accordance with the Project Site climactic conditions
listed inAppendix3.

The BESS shall meet the requirements of NF8BA.

The BESS and all equipment, materials, amighgonents incorporated therein shall be
designed and installed to operate as a complete, fully integrated system. The system
configuration may be either AC or DC coupled with the PV Plant. To assure compliance
with investment tax credit (ITC) requiremsenthe BESS shall be designed and integrated
with the PV Plant and the ELL Transmission System such that 100% of any energy used
to charge the BESS is provided directly by the PV Plant (with no energy provided by the
ELL Transmission System). The Projebgll be designed, constructed, and completed

in a manner to permit Buyer to change this control requirement at a later date to allow
energy to be provided by the ELL Transmission System to charge the BESS once all of
the ITC for the Project has vested.
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The BESS shall be designed and constructed with sufficient redundancy such that the
availability required as pehis Scope Book is sustained throughout the Project and to
comply with the redundancy requirementsSSiction2.12of 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 \fbttiagieor introduce
excessive distortion to the sinusoidal voltage or current waves as defined by ANSI
(American National Standards Institute) Standaéd.11989, in accordance with IEEE
Standarcb19.

3.4.5.3 Frequency

The continuous and momentary low and higdgtiency ridghrough capabilities shall
meet the requirements biL 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 specifisatata is
forth in AppendixA4.

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 thBESS shall be demand response and load shifting. The BESS
shall be able to perform daily peak shifting of the distribution network requiring a
minimum of one deep full cycle per day, 36l deep cycles per year, each consisting of
the full energy capatyi discharge and subsequent recharge to full capacity. The Project
shall autonomously manage charging and discharging to follow for the distribution
network demand curve.

3.4.5.7 Secondaryunctions
Additionally, the Project shall be capable of providing theofeihg secondary functions:

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

1 Solar Smoothing: The BESS d$Hae capable of simulating, collecting,
storing, and discharging as dynamic real power support when necessary to
provide a stable energy profile.
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1 Grid Stability: The BESS shall be capable of providing at least the following
functions to maintain grid dbdity:

o Volt-VAR

o Voltage Control

o Frequencywatt

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

o Dynamic Reactive Power Support
o Connect/Disconnect

The BESSG6s r e a cfundtieansshap e awailablednoepeéndeat 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 thBE®S (and any component
thereof) is protected from physical damage during transportation, unpacking, inspection,
handling, storage, and installation. Battery cells shall be comprised of proven Lithium
lon chemistry and shall utilize proven technology gesd for the type of service

described herein. The BESS may include only cells that are commercially available or
for which suitable (though not necessarily identical) replacement cells can be supplied on
short notice throughout the life of the BESS. I&edhall guarantee cell availability and
replacement time to maintain the required availability as provided in

Batteries shall be connected using string orientations and provided in modular,-climate
controlled enclosures. Batteries shall be installeéonfiguration 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 manutzobu 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
functionalty and proper operability of the BESS as required by this Scope Book and the
Agreement, Seller shall provide a schedule for implementation of such changes and
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replacements over the life of the BESS as part of the documentation required to be
delivered by 8bstantial Completion under the Agreement. The BESS design shall
ensure that any such future changes to the BESS will require only installation of
additional batteries and no other upgrades or modifications required.

The BESS, including the batteries, kimat release toxic gases or other emissions during
normal charging, discharging, or use in excess of, or that create conditions that exceed,
the permissible level(s) for such gas or gases (or combinations thereof) within the room
or space in which the taries are located or do not meet the Performance 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 relatedatumentation to Buyer at the Closing.

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 86592A

The edge of the BES&hclosure(s) shall be located at least ft5ffom 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 Scope 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, componentspatupants housed in the
enclosure(s). The HVAC system shall be provided with full redundancy (2 x 100%) to
prevent system outage and damage.

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

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 fre suppression, OR

1 In order to demonstrate that a fire in a battery container will not affect other
adjacent battery containers or equipment;d$ahle fire tests are performed in
accordance withJL 9540A and the Performance Standard and are installed
taking into account the test 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 thdte OEM/battery integrator submits to Entergy Risk Engineering a
hazard mitigation analysis f daysBiartoanyés r ev
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implementation of the battery design work for the Project. Buyer shall approve or
provide to Seller ancomments on the proposed analysis withid&@s after receipt.

Seller shall consider and cause the OEM/battery integrator to consider in good faith any
such comments made by Buyer and to issue a new or revised hazard mitigation analysis

promptly after ecei pt of Buyerds comment s. Buyer
any comments on the new or revised proposed analysis witldayKoafter receipt. The
foregoing process shal/l continue until Buy

mitigationanalysis shall document thi 9540 listing and compliance with the

conditions of the listing or provide the test results of thedcdlle fire tests performed in
accordance wittUL 9540A or evidence compliance with the required separation distance
or fire wall, as applicable. If ndL 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,
andminimize the impact of 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 charging 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 Ri& Engineering. EStop circuits shall be connected into the
circuitry to automatically trip the BESS unit upon detection of thermal
runaway precursors.

1 E-Stop circuitry shall not prevent the operation of-eneptive technology or
other postincident moniteing 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 flamesdsihdt
remove the heat or generation of explosive gases typical of thermal runaway.

9 Detection shall be provided for accumulated quantities of combustible and
explosive gases and the BESS shall be designed, engineered, and installed to
transmit interior cocentrations of these gases to a remote safe location in
accordance with the Performance Standard.
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1 Remote manually actuated emergency ventilation shall be provided with the
BESS and the Project. Ventilation shall be sized in accordance with BEPA
and NAPA 69 as applicable and located to direct any potential deflagration or
explosion energy in a safe direction without jeopardizing nearby personnel or
the structural integrity of the container or other property.

Seller shall provide a firsuppression, smoke detection, and alarm (FASS) 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 theabosure(s). All FASS system alarms shall be relayed to

the LCS. Protocols shall be included to extinguish fires inside the enclosure(s) without
the need to open the enclosure doors.

Outdoor battery containers shall be protected internally with acaaidined automatic
suppression system. The system may be Hybrid Water Mist (i.e. Victaulic Vortex) or
clean agent gaseous (e.g. NOVEZ30). Suppression system shall not utilize aerosol
(StatX) agent or any other agent that leaves a residue.

The enclosug(s) shall be equipped with a minimum of two @&unding 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 evice (either DC/DC converter or DC/AC inverter)

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

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

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

for field installation shallbepre er mi nat ed i n the manufacture
shipped with the enclosurerfeasy field installation.

3.4.5.11 BESS Power Conversion System

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

For an ACcoupled system, the BESS shall be provided with a PCU in accordance with
the requirements &ection3.4.30f this Scope Book.

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

3.45.12 MV Transformers

The MV transformers shall conform to the requirements set for8eation3.4.3.40f
this Scope Book.
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3.4.6

3.4.7

3.5

Generator StepUp (GSU) Transformer
PleaseseeAppendix 9- CollectorSubstation
[Reserved]

Control System and Communication Requirements

Seller shall furnish a local control system (LCS). The LCS shall be an integrated system
that interfaces with the Project to allow for monitoring and/or control of all Project
equipmentnd systems from one common location at the Project Site. In addition, the
LCS shall interface with met stations, field instrumentation, and other data acquisition
sensors to perform complete data acquisition, storage, and transmission functions. Seller
shall also provide a remote terminal unit (RTU) and the LCS to RTU interfaces to

provide for remote (off the Project Site) monitoring and control of the Project (including

as required by NERC and MISO requirements). The LCS control cabinet power shall be
installed and configured to feed from the UPS.

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

Control of the site electrical output to the grid

Centralized control of all invertgrarameters

Realtime performance metrics

Coordination and communication for all site meteorological data
Monitoring of the UPS, batteries, and other power generation equipment
Monitoring of Project Site switching equipment

Alarm generation for equipmerdaifure or abnormal operation

Equipment status (Trackers, including inverters)

Sequence of event recording

- =" =2 =2 -4 -4 -4 A - -2

Historical storage, data retrieval, and report generation.

The LCS equipment shall include reasonable spare capacity for future expansion.
Without limiting the foregoing, the installed system shall include at least 20% spare or
extra discrete input/output points and at least 20% spare or extra cabinet space for future
input/output points, and the capacity of the LCS controllers shall pravigast 20%

more computing capacity than necessary for the LCS system as designed and transferred
to Buyer.
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3.5.1

3.5.2

The design, materials, manufacturing, construction, testing, cleaning, coating, and
packaging of all equipment and components included in the s¢ape LCS shall
comply with the applicable standards listedirctionl.3and the other elements of the
Performance Standard.

Operational Interface

The Project shall be operated using an LCS and will leverage DNP3 over IP
communications protocols. As DNP3 is not inherently secure, Seller will provide to
Buyer any security options offered by Seller or expected to be used by Seller and will
include thee in the cyber security plan, as discusseskiction3.5.40f this Scope Book.

Seller shall provide information regarding support and any plans/roadmaps $ttidran

of the LCS to a DER Management System (DERMS), including adoption of

IEEE 2030.5. This information is for future planning purposes only; the implementation
of DERMS and IEEE2030.5 is not a requirement of this Scope Book.

Remote Access

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

The control system shall:
1 Include realtime data in no longer than one ¢hjnute intervals at a minimum

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

1 Create alertsaessible to both internal and external operators when devices
under its control are not performing as expected with the communications
mechanism to be proposed by Seller for review and acceptance by Buyer

1 Provide remote access to all IEEB47 settable pameters 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 access must be highly secure

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

o In addition to system security features, Buyer will provide transport
level seurity for these functions as they traverse the network
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1 Provide a mechanism for updating system software for security patching.

T Sel

l er

shall

provi de

Buyer fAmapso

Historian systems 6 months prior to mechanical completion.

Seller shall comply with the list of eligible protocolsTable4 below:

Table 4. List of Eligible Protocols

Protocol Transport Physical Layer

IEEE Std2030.55 (SEP2) TCP/IP Ethernet

IEEE Std 1815 (DNP3) TCP/IP Ethernet
TCP/IP Ethernet

SunSpec Modbus N/A RS48G5

3.5.3 Meteorological Station

Subject to the other terms hereof, Seller shall provide a minimum of twee{tations
for the Project and Soiling Measurement Station (SMS). OnerfBin met station shall
be located near the Project Site control building. Additional met stations shall be
distributed throughout the solar arrays of the Project such that there is adéi{inal
met statiorper 50MW of installed capacity. The stations shalldseanged to allow for
thedetermination of, and provide an accurate weather profile for, the oselailfield

and the Project.

Met stations shall be provided with NEMBR or greater enclosuresngtruments and
sensors associated with the met stations shall be calibrated by a reputable, certified

laboratory.

[The main met statioshall contain or meet, among other thinie following

requirements:

=a

according to ISO 9060

One (1)globalhorizontal pyranometer with a mimum secondary standard

1 One (1)plane of array (POA) pyranometer with a minimum secondary
standard installed in the plane of the PV Modules

1 One (1)unobstructeavind speed and wind direction sensor atinimum
3-meterheight and location representative of array conditions, at a radial
distance of 1@mesthe nearest obstacle height differential

1 Three(3) platinum RTD temperature sensors with a rangd@C to+70°C
and an accuracy of -6.5°C, installed as pdEC 61724 and manufacturer
recommendations
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One (1)louvered housing, aspirated thermal sensor to measure ambient
temperature with a measurement rangetdfC to +70C and an accuracy of
0.3°C at 25C, installed at a height representative of array conditions

One ()relative humidity (RH) sensor

One (1) Soiling Measurement Station (SMS

One (1) precipitation sensor

A data logger for local saving of data and for remote data transfer through
available telecommunication infrastructure; the data logger shall be capable of
accommodating all sensors and be protected against direct suintagtiaition
datashould becollected evergecond andtored as ten (18hin averages (in
W/m2) andas the sum total for ardefined time period (in Wh/m2)

Minimum twelve (12)hour backup battery.

The additional met stations located in the solar field shall meet the following
requirements:

1

One (1)globalhorizontal pyranometer with a minimum secondary standard
according to IS®060

One (1)plane of array (POA) pyranometer with a minimum secondary
standard installed in the plane of the PV Modules

One (1)unobstructed anemometer and vane at a minimum height of three
(3) meters

Three(3) platinum RTD temperature sensors with a mo-40°C to +70C
and an accuracy of -0.5°C, installed as pdEC 61724 and manufacturer
recommendations

One (1)louvered housing, aspirated thermal sensor to measure ambient
temperature with a measurement range €40 +70C and an accuracy of
0.3°C at 25C, installed at a height representative of array conditions

Data logger for local saving of data and for remote data transfer through
available telecommunication infrastructure and capable of accommodating all
sensors. The data logger shoudddnotected against direct sunlightl

readings should be sampled at three (3) second intervals and include a one
minute and hourly average and standard deviation of all readings. Rainfall
shall be totalized.

Minimum twelve (12-hour backup batterjy.
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Themet stations shall be powered either by:

1 PV Modules and batteries (sizing of the system shall ensure complete
autonomy throughout the year and avoidance of power shortage); or

9 Direct LV connection to the nearest building or inverter/transformer block.
Sdler shall design a backup system to ensure a minimum of threay8)of
autonomy to the Project in case of a grid failure.

Data can be directly transferred to the unit or block equipped with communication
capacities and available in the monitoring syste

Batteries and all electronics shall be installed in a protected area away from direct heat
and protected against the elements by a sunshade.

Control System Security
Cyber Security

Seller shall design, build, and deliver a cyber security systemlandor the Project that
conforms to applicable NERC CIP rules, regulations, standards, and Laws. Buyer shall
provide Security Controls that will be required to be tested prior to site acceptance. If
Seller becomes the site operator there will be shaszbnsibility between the

Construction and Operator divisions agreed to by all parties. Seller shall develop and
provide to Buyer a cyber security plan that includes accommodations to test the defined
security controls. (Buyer may elect in its disagtto provide a sample plan for Seller to
consider and possibly utilize.) The plan must include and cover:

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

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

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

91 A description of software maintenance processes, including the process to
patchsear i ty vulnerabilities in the vendo

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

Seller shall implement cyber security controls for low impact andGléhSolar Sites

testing NERC CIP Standards in development of cyber seqlaity Buyer expects to

provide additional guidance or input in the development of the plan to ensure the
Projectds cyber systems are compatible wit
appropriate for Buyer s cybeerrd ss yrsetveinessw a nTdh
approval in advance of the FNTP Date.
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3.6

3.7

3.8

Buyer will contract for a thirgbarty vulnerability assessment and penetration 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 completion 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 of new vulnerabilities within a specified time frame
from a new vulnerability becomes known

1 Develop corrections (patches) to address ifledtvulnerabilities.

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

Once the Projectds cyber security system i
communications directly to the system and must access the systBuyeiasecurity

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

Work, Buyer will use commercially reasonable efforts to provide such information via

internet solutions to Seller or the applicable vendor afteriSélls r equest t her ef
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 acae$iset system once in operation.

Metering Requirements

Please seAppendix 9- Collector Substation

Interconnection of Utilities

Pursuant té&section5.4 of the main body of the Agreement, Seller shall provide all utility
interconnections needed foonstruction, commissioning, and testing of the Project or
performance of the Work (in each case, or any portion thereof), e.g., potable and non
potable water, waste water, sanitation (including sewage), temporary power,
telecommunications, internet, angef.

Seller shall provide adequate means for PV Module washing either via permanent water
connection or ofsite storage.

IT Infrastructure .
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Seller shall provide the IT Infrastructure for the Project as provided iséuton3.8

and otherwise in accordance with the Performance Standard. All equipment and

materials described in th&ection3.8t o be provided WBly Sell er sh
Infrastructureo .

Sellers design shall be subject to Buyer approvBuaeiGs sole discretion.

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

3.8.1 Telecom/Transport

The IT Infrastructure serving as the basis of connectivity ttwerELL/Buyer control
house at the ELOransmission Systeinterconnectiori-acilities(the ELL Control
Houseé to the Project collector substation control house (as descril#gabiendix 9(the
Project Control Housgwill be laid out in a linear route between these two points

3.8.1.1 Purchasing/Ownership and Configuration

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

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

3.8.1.2 Fiber constructions

Seller shall determine cable types based on specific site conditions and the Performance
Standard. Standard cable shall bestt&nd, single mode fiber optic cable. Standard

cable will be utilized to deliver network conunications from Buyer and its Affiliates to

the Project Site at the Project Control House.

Seller shall useptical ground wire fiber optic cab{(©PGW) for overhead fiber optic
cable installations and ADSS for underground fiber optic cable installatisns,
applicable. Subject to the following paragraph, the installation environment and other
Performance standard considerations shall determine whether the fiber optic cable
installations for the Project are overhead or underground. Such installatgars)ess
whether overhead or underground, shall be routed linearly to the project site.

Whenever practicable and in accordance with the Performance Standard, Seller shall
install all fiber optic cable for the Project underground, to limit the risks assdaiath

an aboveground installation, such as continuous exposure to the elements and the
potential for incidental contact with overhead structures by human or other intervention.

3.8.1.3 Transmission Line Design
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For any giverOPGWproject that is part of the WhkrSeller shall select splice locations

to minimize the number of splices required to construct a new OPGW route from

[substation to substation] and with the besse accessibility for the performance of

maintenance and/or restoration work. The quaatity location of splices shall be

subject to review and written acceptance b
requires receipt of such acceptance prior

mat eri al speci f i siaonhof suoh matariald Bugeemaly specilys ac q u
Afextrao splice points to provide access to
assets not directly located on the new OPGW path, such as service centers. Any Seller
deviations from agreed splice locab n's  wi | | require written ap

Telecom Engineering and Operations group (Entergy Telecom.
3.8.1.4 Construction of Fiber

Seller shall procure and install all OPGW anddadlectric sefsupporting (ADSS) fiber

optic cables as required to estabksitito-end connectivity from the Project Control

House to the ELL Control House. All fiber optic cable installation Seller shall be
coordinated in advance with Buyer (through Entergy Telecom) and Buyer shall be
entitled to witness and review of all suastallations. Buyer (through Entergy Telecom)
shall be responsible for all OPGW splices and the OPGW/ADSS transition splice on first
transmission pole outside of any substation.

3.8.14.1 Prelnstallation Fiber Reel Testing

Whenever OPGW cable for the Project basn delivered to the construction laydown
yard, Seller shall arrange for Buyer to conduct optical-tlomain reflectometer

(OTDR) testing on each OPGW reel prior to transportation of the reel to the installation
site. Each fiber in each cable will ested at the 1558m wavelength to verify that the
tested fiber parameters agree with those in the fagiayided fiber optic test sheet data
shipped with each reel. Upon completion of the fiber reel testing, Buyer will mark the
reel as tested and whettthe reel has conformed to the factprpvided fiber optic test
sheet data shipped with the reel. If the reel so conforms, Seller will then be cleared to
take that reel to the job site for installation.

All pre-installation reel test OTDR data gathebsdSeller shall be presented, in standard
ASORoO file format, to Buyer prior to insta
before Buyer marks on the reel whether the reel has conformed to the-facaided

fiber optic test sheet data shipped with thel. Each OTDR file provided by Seller shall

be named according to project napmogc reel n
XX-y y. sor, 0 where-teBTQq 0i Mopirwmwg teecd -tefitmamedf he cor
the Project, liexo asdthegyoeies thhen fi ber nul

A.soro is added automatically by the OTDR

Seller shall perform OTDR traces promptly after installation to detect any damage to
fibers during installation. Seller shall protiyonotify Buyer of any such damage,
consider in good faith any related input from Buyer regarding next steps and cure, and
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Remedy any installaten e | at ed cabl e damage to Buyer s
Sell erds sole cost and expense.

All elements ofa transmission line splice point, including fiber optic cable slack coils,

must be install ed a abovegroundievebor thefsiruttireebase f e e
(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 hundrétDfaet

Splicing crews shall use only the first-16 feetof each fiber optic cable tail for splicing.

The remainder of each fiber optic cable tail shall be mounted to theraoket to

accommodate future splicing or repairs.

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

Seller shall be responsible for the handling of all fiber optic splice boxes mounted to
structures, including lowering such boxes to ground level prior to splicing and

permanet |l 'y hanging such boxes after splicing
satisfaction.

Seller will install ADSS fiber from the OPGW/ADSS transition splice point to the fiber

optic patch panel in the Project Control House, leaving at least one hundrgd@e) o f

slack fiber optic cable installed on the OPGW/ADSS transition splice coil bracket. At

least one hundredfeet1 006) of sl ack fiber cabl e shall
inside the Project Control House, with at least a twéntyv e f tibat the(p&ch 0 )

panel location. The project name and location of the cable shall be clearly labeled at the

far end of the cable. If wall space is insufficient for the inside ADSS coil bracket, Seller

shall install an additional bracket.

All fiber optic cable shall be installed in fiber innerduct within any trough/pull

box/control house riser/control house cable tray, etc. Seller shall provide conduit from

the OPGW/ADSS transition splice location into the Project Control House or into the
substation tragh system. Outside the substation fence, conduit shall extend up the splice
structure to a hei g lahovegroundleével bréha srticture baket e e n
(whichever is higher). Conduit shall Behedulet0 PVC for all below grade

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

installations. The size of the conduit shallbetwoif)cho) i nner di amet er

elbows shall be thirtgix( 36 0) | ong sweep. Al'l buried co
minimum of eighteeninchds1 8 6) bel ow grade and encased i
compliance. Any required pull boxes, etc.

instructions except where these instructions are superseded herein.

Seller shall schedule cangction work such that, prior to installing/splicing the.ihe

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

OPGW/ADSS transition splice outside the substation and the fiber optic patch panel

inside the P Control House. iTlks wor k shoul d be considered ¥
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as early as possible in the project schedule. Buyer expects Seller to install new OPGW
spans in sequential order, starting at one substation transition splice point, then
progressing to the nexplce 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 sirting substation patch panel.

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

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

Seller shall degin 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 Materials Supplied by Seller
Part/Kit
Description Manufacturer Number
High-Count Fiber Optic Cable Material
OPGW Fiber Optic Cable, 9% i b er , 0 Ce¢ 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
otherwisenoted):
1 OPTI-Guard Splice Enclosure (OGO03)
f Bullet Shield (OGBGS)1)
1 Two (2)each, Splice Trays (OGST@®b)
1 Ten (10)each, Fusion Splice Sleeve Tpack (SPS0)
1 Two (2)each, Furcation Kits (OGFKO01)
1 Coil Bracket (CB44-3AL)
L ow-Count Fiber Optic Cable Material
OPGW Fiber Optic Cable, 481 ber , i Al AlcoaFujkura, Ltd. DNO-8161
ADSS Fiber Optic Cable, 48oer AlcoaFujikura, Ltd.| DNA-28262
Low-count Splice Enclosure with Splice Tray Alcoa-Fujikura, Ltd. SB01L72
1 For projects featuring8-count fiber cables ONLY
Parts Common to All Projects
ADSS/OPGW Slack Cable Coil Bracket AlcoaFujikura, Ltd.| CB-44-3AL
1 For use on any line structures
1 For use with SB01 and OGO03 Splice Enclosures
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ADSS Coil BrackeDption1 Allen Tel GB13C
9 For use inside Substation Control House

ADSS Coil Bracket Optio2T A Cu st o mo DJM Welding and | Special order

{ For use inside Substation Control House Fabrication

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 Splieaclosures

ADSS Coil Bracket Option 1 Allen Tel GB13C

9 For use inside Substation Control House

ADSS Coil Bracket Option2iA 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 idsjde diameter, with pull tape and footage marking _
on exterior Description

Material detailed imrable 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 adapter for 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 (48fiber ADSS) Alcoa-Fujikura, Ltd.| ACK512

Connector Kit for DNA28262(48-fiber ADSS) Alcoa-Fujikura, 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
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3.8.1.6 Optical Fiber Splice Technique and Performance Requirements

Splicing forOPGWto-OPGW and OPGWo-ADSS spl i ce points shall
t hr oug h, ofortomeédntterms sf the aloreode of the tube and fiber (blue tube

blue fiber spliced to blue tubdue fiber, orange tubklue fiber to orange tubglue fiber,

etc.) uness otherwise directed by Buyer. Buyer expects to provide to Seller a detailed

fiber splicing diagram to address any atypical splice requirements.

Preparation of fiber optic cable for splicing and fiber optic cable entry into and routing

within fiberopt ¢ spl i ce enclosures shall conform t
written directions. Optical fibers shall be spliced using fusion splicing technique, and

splice performance shall conform to the details written below and preseritabl@3.

The bidirectional average splice loss, as measured with an OTDR at thai550
wavelength, should not exceed @R for any splice; the target loss shall be less than

0.06 dB at 15500m. 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 fiberspkced.

This process shall be followed no less than thre@r(@®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 trace data in electronic
format per the standard practice detaile@@ttion5. 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 %60 nm)

Parameter Measured Value Action Required
Splice Loss as estimated | Géi imrn" TARGET
Fusion Splicer: TIOA" aéi mp " Acceptable

aei impm" Break and resplice up to

three times; if no
improvement, note theplice
location and the fiber numbe
for further analysis

Splice Loss as measured Géi imrn" TARGET
OTDR: TIA" aéi mp A" Acceptable
aéi imp A" Work with Entergy Telecom

Engineering to analyze anc
re-splice asnecessary

All optical fiber splices shall be supported and protected using heat shrink tubes. No part
of any optical fiber shall be left bare, anywhere.
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Buyer will perform endo-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 tlim-directional OTDR trace data on all fibers installed as

part of the Project. This data may be gathered when all field and patch panel splicing is
complete OTDR trace data shall be provided to B
analysis and acceptee. OTDR testing shall conform to all requirements below:

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

1 OTDR testing shall be performed at the15®0 wavelength from the
substation filer patch panel using a launch fiber that is Béers to
1000meters in length.

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

1 PDF representations of OTDR traces will not be accepted.

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

Required OTDR settings:

1 Testrange shall be set between 1 atich2s the actual length of fiber optic
table to be tested.

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

1 Each trace shall be averaged for a minimum oééfbnds.
i Traces shall be performed at High Resolution.

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

3.8.1.8 Optical Power Loss and Continuity Testing

Seller shall perform bidirectional optical power loss testing for each optical fiber in the
new cable. Bidirectional optical powess testing shall be conducted at the 15%0
wavelength using a light source and a power meter approved by Buyer. The optical
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power loss test will accurately measure actuatterehd optical loss between optical
patch panels at tatbistmtiBnoiA0 and subs

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

Seller provide optical power loss test data to Buyer, in a spreeidfgiimat, 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 Panel Identifier

5. Destination Optical Patch Panel position of the fibatanrtest

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 desigmcluding address space of the affected

zones. Zones to include the collector substation, PV Yard, Physical security (CCTV and
ACCESS control), and Entergy corporate network. The DNE design will provide
flexibility for future of division of responsibilit for operations.

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

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

Sellers design shall be subject to Buyer approvBlay e solé discretion.

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

1 Collector substation equipment (RTU, Breaker Relays) stall be on its
own segment.

1 PV Yard equipment (Inverters, Metrology, PPC,)esball be on its own
segment.All equipment in collector substation shall be on separate VLAN
than equipment in PV Yard.

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

1 Seller to use defined cable and conoext Userdefined color codes for low
CIP sites are as followsgrimary ethernet shall be blugecondary ethernet
shall be graybackup ethernet shall be greebhO/KVM shall be yellow and
serial consoles shall be black

3.8.2.3 Procurement/Ownership

Seller shall procw equipment with a minimumyear manufacturing and support
warranty with SLA of next day replacement.

Any items that will reside on the Buyemretwork (e.g. CCTVfirewall, accesscontrol),
Buyer will be responsible for procuring, installing, operatmgjntaining, and managing.

Special cases may be considered but are subject to strict review of cyber asset protection

and monitoring. As such a thighrty operation of a facility may be allowed to purchase,
configure, install and maintain network equigmhif the equipment will be protected or

isolated from the Entergy network via firewall apparatus or diode and the third party will
be establishing means to replace failed equipment through a five year period of operation.

3.8.3 Desktop Equipment

As required byBuyer for the functionality of the site and in support of Entergy associates
or vendors onsite Buyer will specify desktop equipment to be utilized. Seller shall install

fixtures and wiring terminated on appropriate breaker or patch panels to allowyEnterg
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 designate placement of standard voice over int@nogbcol 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 mechanical design drawings. Design to includecdbsary 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 Biftergy field services

to install and configure equipment. Voice engineering will specify the phone sets,
configurations, and mapping to the call center for each site. As these sites are remote and
unmanned, there will be generic programming acrossdhieets placed.

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

3.8.6 Physical Searity 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 Installations

An NVR appliance will be installed in tregructurecat ai ni ng Buyer 6s pri-
firewall/network switchesCabling for @d cameras at the Project Site Wik copper or
fiber traveling and connect identified network switches supplied Buyer. An uplink
cable will connectthe NVR o t he Buywichs net wor k s

The location oNVR equipmenshall bemonitoredby aninstalled camera.

Seller shall desigthe systenso that all cameras to be mountaithe Project Siteill be
mountedwithin aphysically secure area within or enclossdfendng installed in
accordance with the Performance Standend will have an unobstructed line of sight
and the ability to obtain and recahsonably clear images, at minimum, at and around
each locatiorio be covered by the camer@he design and installatioaf the systenwill
includeproperconduit, ethernegindfiber, andappropriately placed and connectexdiver
outlets/power supplyf¢r Buyer to contract and instgll

Seller shall use the following cama design criteria for camera mounting locations
1 Exterioropen space cameras shall support panoramic with PTZ attachment below.

i Interior cameras focused on doors shall be fixed dome providing a dgabtged
ceiling-mounted junction box.

1 Exteriorcamera focused on doors shall support panoramic, fixed dome, or fixed
bullet style providing a doublganged, ceiling-mounted junction box.
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Locations to be recorded:
i The CCTV installation site

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

1 Either side of any human passable door into or insigebuilding that includes
such doorsincludingthe @ntrol house.

Seller shall incorporate the agreed upamera systerdesign into appropriate design
drawings and receive approval from Buyer.

Sellershallinstall necessary mountir@amera systerhardware, conduiand wiring to
Buyer patch panels pé#re relevant approvedtawings.

Buyeris responsible focontracing with Buyerapproved vendarto install NVR,
cameras, and make final connecs&om patchpanels tahe equipment to benstalled.

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 agreed upon design into appropriate demsigngs and
receive approval from Buyer security team.

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

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

3.9 Locks

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

in implementation of Lock Strategy.

Exhibit AT Page64



Seller shall design CyberLock lock or Cylinder that is appropriate for project execution
for all equipment to be locked. This includes but is not limited to gates, doors, and
NEMA cabinds. 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 provide overall plan of execution locks td sicluding Bill of Material prior
to procurement and installation.

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

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

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

High Security Chain

Seller shall provide high security chains on appropriate gates or other site access points.
The chain wmhimumbheawwddit w 868t ruction, rated
Secur it yX00 a higheg withé ehrough tempered alloy and sgsated

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 minimgirade 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 type of lock provides its high security by
protecting the shackle itself from access, uses the same high security key as the padlock,
and includes a special hasp that has a surround shield that protects the hasp tab and hole
from cutting where the shackle enters the padlock.

Clasp Lock or Cam lock théits NEMA cabinets as required.
Lock Locations

Without limiting its obligations under the Agreement, including this Scope Edller
shall considerat minimum the followinglocatiors for inclusion of the CyberLock
product

3.11 Gates
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3.12

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

In cases of singular PV yard with continuous fence Seller shall designriP@ate to
PV yard to be sliding gate to include Buyer Approved Gate Operator including on board
power and local solar power cell with safety and loops(obstruction and exit) installed.

Where appropriate Seller shall install conduit and wiring/fiber tp@ugower 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 wéthdigh Security Chain and a High Security Padlock.

Buildings

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

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

IT
Telecom
Inverter

Met stations

= =2 =4 =4

Tracking station
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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

ENERGY MODEL AND ENERGY YIELD VERIFICATION

The Energy Model shall calculate mathematically and accurately model the Project PV

systemdbs t

heoretical

energy o
(30)year period based on measured ambient conditions, with no deduction factors other

ut put

(i

than degradation, line losses to the point of Electrical Interconnection Point, and
transformer losses. Any Energy Model for the Project provided to Buyer after the
Effective Date shall be compliant and function in accordance with the terms of this

Agreenent, including the Performance Standard.

The Energy Model requiresPVsyst software program aRd¥syst input files to run the

PVsyst simulation in the Energy Modeélhe version of the PVsyst software program for

the Energy Model shall be as specifiedt@dm 3.5 of Appendix 2 to this Scope Book.
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The PVsyst input files for the Energy Model shall consist of .PAN, .OND, .PRJ, .VC#,
and .MET files?

The Energy Model also requires inputs and assumptions to generate projections of PV
Plantoutput. These ings and assumptions are based on or include discrete design
parameters, physical characteristics, equipment capabilities, and similar attributes of the
Project, Project layout and location, relevant meteorological and environmental
conditions, and other femrs. The inputs and assumptions for the Effective Date Energy
Model arereflected in the documentation includedAttachmentY to the main body of

the AgreementAppendix2 and, to the extent applicabl&ppendices3 and 4 to this

Scope Book set forth certain inputs for the PV Plant used in the Effective Date Energy
Model. The inputs to the Effective Date Energy Model are based on or derived from the
proposal submitted in tHRFP that led to the Agreement.

In addition, he Energy Modetequires the application tdsses (posprocess losses) not
captured by the underlying PVsyst mad8luch losses shall be presented and modeled as
a singular loss value shownAppendix2. The inputs and assumptions for such losses

in the Effective Date Energy Model are based on assumed \aldegflected in the
documentation includeid Attachmenty to the main body of the Agreement

The Effective Date Energy Model sha#tablish antte considered the final form of the
Energy Model The Effective Date Energy Model version of the PVsyst program, the

types and versions of the PVsyst program files, the types of inputs and assumptions used
in the PVsyst program input files, the types oftgmrocess loss adjustments, and the

form of the Energy Model report created after a run of the PVsyst program shall not be
changed after the Effective Date without B
in Buyerds sol e anjdcttathesramainderef thisipaagrageett i o n .
inputs and assumptions to tBaergy Modekhall be updated after the Effective Diaie

cause the Energy Model to correctly reflect Bieject design and/@hysicalattributes

or characteristics of therojectas of 100% Projectasigncompletionor Substantial
Completion. Appendix2 and, to the extent applicabppendices3 and 4identify

which of the characteristidistedtheren ar e subject to | imitatio
ability when designing, procuring items for, or building the Project to deviate from the
value or data entry for a particular characteristic specified for the Project in the applicable
Appendix. Other mvisions of the Scope Book or the Agreement may include similar
restrictions. Seller is not authorized to update any input or assumption used in the
Effective Date Energy Model to the extent the updated input or assumption fails to
comply with the limitaibns or requirements of this Scope Book or the Agreement
applicable to such input or assumptid®ermitted updates to thh@puts or assumptions

used in theenergy Model could include, for example, changes reflecting certain supplier
data obtained afterrfal equipment selection and overall refinements to the physical PV
Plant during the design phase that do not deviate from the basic design of the Project and
that Seller is permittetb makeunder the terms of the Agreemeifior the avoidance of

6§ NTD: Depending on the Energy Model used and accepted as the Effective Date Energy Model, .SIT, .SHD,
and/or .HOR files could also lxecluded.
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doubt,the inputs and assumptions used in iW&T input file for the Energy Model shall
be final & ofthe Effective Date and may not be updated or otherwise changed.

The Energy Model shall be reron each othe following dates (each, d&nergy
Model Delivery Date0):

1 On or before ten (1@Jays after the delivery by Seller to Buyer of written
notice that the issuefr-construction design package prepared following
100% completion of the detailed design of the Project$setion2.2 above)
(thefDesign Completion Energy Modeb)

1 On or before the delivery by Seller to Buyer of the Substantial Completion
Certificate (reflecting the Project as then built and tested) pursuant to
Section7.4(a) of the main body of the Agreement ({i&eibstantial
Completion Energy Modeb).

Seller shalimaintain an ugio-date, accurate log recording the date and basis for, and a
reasonable description of, each change, if anthedenergy Model from the Effective

Date through the Substantial Completion Payment Date, including changssrpuat

or assumption used in the Energy Modahd shall provide the thezurrent log of all

such changes (and associated documentation reasonably requested by Buyer) to Buyer
upon Buyerds request or atotherwigesgree:Suths or t i
log may include versions of Appendices 2, 3, and 4 that have been updated in accordance
with, and subject to the limitations set forth, herein and the@aller shall notify Buyer

in writing reasonably in advance of any running of the Energy Model and coirside

good faith any Buyer comments made to Seller regarding the Energy Model, including
any objections to inputs or assumptions proposed to be used in the Energy Model.

The Energy Model shall be prepared and ruiftbg Project Performance Test
Contracto}, and the Energy Model report (along witte associated Energy Modkles,
inputs, assumptions, and documentation, includimgsupporting calculations prepared
by the Project Performance Test Contracstgll beprovided to Buyewithin one (1)

day ater completion of each required model run specified abé&we an Energy Model
to be finaland the results thereof given effettte associated test report (including the
contents thereof) must lwempleted in accordance with the requirements of thiseScop
Book and be free from any errors, omissions, or other defects

The Parties agree that the Effective Date Energy Model establishes the Expected Energy

Yield for the PV portion of the Project as of the Effective Date (specified inlitérof

Appendixl) as t h eBase Casg Exprdted Enerngy Yieldo Sell er guar a
that the Expected Energy Yield in each subsequent Energy Model delivered to Buyer

under this Scope Book wilqual orexceed the Base Case Expected Energy Yield (the

AEnergy Yield Guaranty0). If the Design Completion Energy Model does not

demonstrate that tHenergy Yield Guaranthas been satisfie@ellershallundertake to

diagnose and cure the cause(s) effmergy Yield Guaranty deficiency, which cure

could include Seller making permitted modifications to the Praiesign to ensure the

Energy Yield Guaranty will be satisfied at Substantial Completidfithout limiting the
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other terms of this Scope Bodgeller shall update the inputs and assumptions to and re
run the Energy Model, in accordance with and subject to the terms of this Scope Book,
after completion of such cure until the Energy Yield Guaranty has been satlétieel.
Substantial CompletioBnergy Model does not demonstrate that the Energy Yield
Guaranty has been satisfied, Seller may eitheu(@ the cause(s) of the Energy Yield
Guaranty deficiency, which cure could include Seller making permitted modifications to
the Projecandshall umate the inputs and assumptions to andirethe Energy Model,

in accordance with and subject to the terms of this Scope Book, after completion of such
cure until the Energy Yield Guaranty has been satisfigd) pay Energy Yield

Liguidated Damages iaccordance with Sectich4 of the main body of the Agreement.

COMMISSIONING AND TESTING

Seller shall develop a commissioning plan and process (Commissioning Plan) that
ensures all Project components meet the requirements of the Agreement, this Scope
Book, and the other elements of the Performance Standard, incRE®E Availability,

BESS Pwver Rating, BESS RT Efficiency, BESS Storage CapakityPlant

Avalilability, and PV Plant Capacity. The Commissioning Plan shall conform to and
include, without limitation, the components set ouAppendix5, Project Performance

Test Procedures. The Commissioning Plan shall outline the tasks, processes, procedures,
and deliverables required to commission the Project, conduct the Performance Tests, and
prove the function and permance of the Project, including its components. The
Commissioning Plan shall designate the tests and processes required to be completed and
performed prior to Mechanical Completion and Substantial Completion in accordance

with the Agreement, includingompletion 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 perform a random

pile/pull testing campaign in accordancehnSO-28591, and subject to general

inspection levell and an acceptance quality limit of 0.10.

Seller shall provide the Commissioning Plan to Buyer reasonably prior to the
commencement of Sellerds commi ssioshii ng act
any, in good faith on such Commissioning Plan to Seller within terBd€ipess Days

after Buyeros receipt of such Commissionin
Seller, withinfive 5 Busi ness Days after Sel lshaldés receil
revise the Commi ssioning Plan to address B
Commissioning Plan to Buyer for review and approval. This procedure shall be repeated

until the Commissioning Plan, as modified, is approved by Buyer. Buyerpsbaiptly

notify Seller in writing if and when it has approved the Commissioning Plan.

Buyer shall be given reasonable advance notice of and a reasonable opportunity to
review, monitor, and witness all commissioning and testing activities performed as part
of the Work. Seller shall provide Buyer a schedule of all factory and Project Site tests,
inspections, and performance tests within thirty (89)s after the FNTP Date and any
update to such schedule promptly after such update is made.

Exhibit AT Page70



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

Where manufacturing or finishing is performed at the Project Site, reviews, inspections,
studies, and tests shall be conducted in accordance with the Performance Standard as a
replacementor an appropriate workshop test. The preliminary chmdkand test runs,

the reliability test run, and the Project Performance Tests shall be carried out by Seller
under the witnessing of and review by Buyer and its contractors and Representatives.

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

1 Proper functioning of the coropents and system under all operating
conditions.

51 Commissioning Documentation and NERC Compliance

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

1 Basic system information

Project location and installation date

Rated system capacity (DC and AC)

PV Modules and invertér manufacturer, model, and quantity
Commissioning date

System designers6 informati on
System installer/contractor information

Detaila singleline diagram of the Project

= = =2 =4 -4 -4 - -

Array general specifications
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PV Module type

PV Module number

Number of PV Modules per string

Number of strings

PV string information

String cable type, size, and length

Specification (current and voltage rating) of oxgtage protection device
Array electrical characteristics

Array junction box location

Array main cable specification

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

Singleline diagram(s) showing traetails 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

Warranty documentations for PV Modules and PCUs with the information of
starting date of warranty and period of warranty

Mechanical design information/data sheet of array mounting structure (static
report)

Documentation of all required Permits

Documentation ad stock of spare parts and Consumables
Documentation of PV Module flash test data
Commissioning test reports

Equipment calibration certificates
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o Operation and maintenance information, including:

o0 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 obligdons under the Agreement, Seller shall

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

as applicable, the more stringent of the applicable NERC reliability standards and the
applicable Seller NERC program (collectte | vy, t he MANERC Standar ds
NERC Standards in effect as of the Effective Date. The applicable NERC Standards in

effect as of the Effective Date include those set foriydpendix8 to the Scope Book.

Seller shall be responsible for causing the Project to comply with, and the Work to be
performed in compliance with, all/|l fnGener at
Appendix8, to the extent applicable to the Project or the Work, and any other applicable
NERC Standards through the Closing Date (and to the extent requested by Buyer and on
Buyer s behal f, alCdmpletionBaymentDate). Sellershalabe t i
responsible for causing the Project to comply with, and the Work to be performed in

compliance with, al/ AGener aAppendix@ me¢he at or , 0O
extent applicable to the Project or the Work, and any other applicable NERC Standards
through the Substanti al Compl etion Payment

transfer to Buyer orhe Substantial Completion Payment Date unless Seller or an

Affiliate or Contractor or Subcontractor thereof is performing term operation and
maintenance services for the Project pursuant to an operation and maintenance agreement
with Buyer or an Affiliatethereof. The NERC Standards that Seller shall cause the

Project to be compliant with, and the Work to be performed in accordance with, as
applicable, include all applicable NERC Standards that, as of the Effective Date, (i)

not in effect but are appved to take effect after the Effective Date or &ii¢ neither in

effect nor approved to take effect after the Effective Date, but, subsequent to the

Effective Date, are approved to take effect on or before one (1) year after the Substantial
Completion Pgment Date. The implementation of and compliance with any NERC

Standard described atause(i) or (ii) above shall occur by the earlier of {ag time

specified in such NERC Standard for such implementation and compliance &mel (b)

Closing Date. Sedr provide to Buyer, within 12@ays but no earlier than @@ys prior

to initial synchronization of the Project,
of, and Sellerés or the Workés compliance
NERGCrelated @cumentation reasonably requested by Buyer or required by NERC.

Factory Acceptance Tests
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All equipment, materials, and components specifiégldation3.4 of this Sope 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. Quality check listssarmtotocols for

such equipment, materials, and individual components shall be submitted by Seller prior
to and during the factory tests.

All equipment, material s, andtesedmipeonents s
factory in accordance with th@g@licable standards set forthSectionl.3 of this Scope

Book. The frequency of testing shall be as agreed between Seller and Buyer prior to the
FNTP Date. Typeests 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-Morktelre pL o ki TAhheesed | nspection
be updated on a regular basis as part of the monthly report to be delivered under
Section 6.2 of the main body of the Agreement.

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

3. Prior to notifying Buyer of its intent to inspect, Seller shall have issued and
obtainedBuyer 6s approval of the relevant in
technical documentation relevant to the inspection.

4. Buyer will notify Seller of Buyerods int
contract with third party inspectors to attend itigpection with, or on behalf of,
Buyer.

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

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

Seller should expect Buyer to attend the inspections of at least the following equipment:
1 PV Modules
1 Inverters
1 Trackers
1 StepUp transformers
1

Inverter power transformers
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5.3

53.1

HV switchgear, if applicable
MV switchgear

LCS

Batteries

BESS PCU

= =2 =a4 =4 A -

BESS container(s)/enclo®(s).

Project Performance Tests

Seller shall conduct all Project Performance Tests after the Closing and synchronization
of the Project to the interconnected electric grid. Project Performance Tests raay be
simultaneously when possible

Appendix5 sets forth certain requirements, standards, and procedures for the
performance of the Project Performance Tests, which shall be conducted in accordance
with the Commissioning Plan und8ection5 of this Scope Book.

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

Summary

Test Preéocols

Instrument Calibration Certificates

Test Data (manual and data acquisition)

Field Notes

= =2 =4 =4 A -

Calculations
1 Conclusions
PV Plant Capacity Test

Seller shall cause a Project Performance Test to be performed to determine PV Plant
Capacity 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. The PV Plant Capacity shall be measured at the Electrical
Interconnection Point.

Exhibit AT Pager5



The Project Performance Test conducted to determine the PV Plant Capaciypt be
interrupted or suspended and then resumed
Among other things, and without limiting the other terms of the Agreement, the PV Plant
must have operated and performed as designed (and must have achievieahtioenM

PV Plant Availability) during such Project Performance Test in order for such Project
Performance Test to be considered valid for purposes of determining the PV Plant
Capacity.

5.3.2 PV Plant Availability Test

Seller shall cause a Project Performance fitelse performed to measure PV Plant
Availability in accordance with the requirements, standards, and procedures set forth in
Article 9 of the main body of the AgreemeAppendix5 of this Scope Book, and the

other elements of the Performance Standard.

The Project Performance Test conducted to determine the PV Plant Availability may not

be interrupted or suspended and then resum
Among otler things, and without limiting the other terms of the Agreement, the PV Plant

must have operated and performed as designed (and must have achieved the Minimum

PV Plant Capacity) during such Project Performance Test in order for such Project
Performance T& to be considered valid for purposes of determining the PV Plant

Avalilability.

5.3.3 Battery Energy Storage System Performance Tests
5.3.3.1 BESS Storage Capacity and BESS Power Rating Tests

Seller shall cause Project Performance Tests to be performed to determine the BESS
Power Rating and the BESS Storage Capacity in accordance with the requirements,
standards, and procedures set 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 Capgahall be measured at the Electrical Interconnection Point.
Among other things, and without limiting the other terms of the Agreement (including
Section9.2 of the main body of the Agreement),tfi¢ BESS and PV Plant must have
operated and performed dssigned (and must have achieved Minimum BESS Power
Rating and the Minimum BESS RT Efficiency) during such Project Performance Test in
order for such Project Performance Test to be considered valid for purposes of
determining the BESS Storage Capacityd ér) the BESS and PV Plant must have
operated and performed as designed (and must have achieved the Minimum BESS
Storage Capacity and the Minimum BESS RT Efficiency) during such Project
Performance Test in order for such Project Performance Test tmfideed valid for
purposes of determining the BESS Power Rating.

5.3.3.2 BESS Round Trip (RT) Efficiency Test

Seller shall cause a Project Performance Test to be performed to determine the BESS RT
Efficiency in accordance with the requirements, standards, anddanes set forth in
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Article 9 of the main body of the AgreemeAppendix5, and the other elements of the
Performance Standard. The BESS RT Efficiency shall be measuredrgiutieutput
meter(s) to the BESS and shall be measured in AC for anopled system and DC for

a DG-coupled system. Among other things, and without limiting the other terms of the
Agreement (includingection9.2 of the main body of the Agreement),tfie BESS and

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

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

5.3.3.3 BESS Availability Test

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

5.3.3.4 BESS Functional Tests

6.1

Seller shall conduct functional tests to confirm that the BESS is capable of operation of
each primary and secondary function requiredSestions3.4.5.6and3.4.5.70f this

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

Book.

WARRANTY

In addition to the Project Warranty, and without limiting the requirements or obligations
of Seller set forth in Sectidn2 orArticle X of the main body of the greement or the
other elements of the Performance Standaetler shall procure warranties from original
equipment manufacturers that satisfy the requirements set forth Bctipe Book,
including thisSection6, and the other elements of the Performance Stand#itthout
limiting the foregoingSeller shall btain and have in effect as of the Closthg Major
Warranties on termand conditionshatcomply withthe warranty requirements set forth
in this Agreement Seller shall notify Buyer of any procedure, activity, or other Work
that may void a manufacturer warranty or violate any Law or applicable Permit
reasonably in advance of the performance of gmobedure, activity, or Work. Seller
shall provide to Buyer all original equipment manufacturer warranty documents.

PV Module Warranty

The PV Modules shall be provided with original equipment manufacturer warranties,
including the following (which may comence no sooner than the earlier otl{g date

of completion of installation of the PV Modules or iipety (90)days after delivery of
the PV Modules to the Project Site):
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6.2

6.3

6.4

6.5

1 The product warranty for PV Modules shall warrant that the PV Modules are
freefrom defects in materials, manufacture, workmanship, and design for at
least ten (10years from the warranty commencement date. The PV Module
manufacturer shall be required to repair or replace any PV Module in breach
of the PV Module product warranty.

1 The power output warranty for PV Modules shall warrant the power output of
the PV Modules relative to the labeled nameplate power output of the PV
Modules, as adjusted only for degradation (with no additional exclusions or
other conditionality on coveragdyr at least twentfive (25)years from the
warranty commencement date. The annual linear degradation included in the
power output warranty shall have a maximum power output degradation of
2.0% within the first year and 0.5% in each year thereafter wieasured
using Standard Test Conditions. In the event of a breach of the power output
warranty, the PV Module manufacturer shall take corrective action at its cost
to repair or replace and prevent in subsequent years breaches of the power
output warranty

Inverter Warranty

The Project inverters shall be provided wi
warranty that the inverters are free from defects in material, manufacture, workmanship,

and design, which warranty may commence no sooner than deliviigy ioverters to

the Project Site and continue for a minimum of fivey@ars from the warranty

commencement date. The inverter manufacturer shall be required to repair or replace at

its cost any inverter (or any component thereof) in breach of suthntya The inverter

warranty shall cover, to the extent applicable, the cost of removal from the Project Site,
transportation to and from the repair facility, reinstallation after repairs, and any and all
other fAin and outo wor k.

Transformer Warranty

Without limiting Section5.6 of Appendix 9 to this Scope Badke Project transformers
shall be provided with an original equi pme
transformers are free from defects in material, manufacture, workmanship, and design,
which warranty shall commence no sooner than the earlier efi€igization thereof (in
which case it shall continue through at least eighteenn(d®}hs thereafter) or

(ii) arrival at the Project Site (in which case it shall continue through at leastdiirty

(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 Sit
transportation to and from the repair facility, reinstallation after repairs, and any and all
ot her fAin and outo wor k.

Intentionally left blank

Tracker Warranty
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The Trackers shall be provided with an or.i
the Trackers are free from defects in material, manufacture, workmanship, and design for

a period of (i) for structural components of the Trackers, at teasity (20 years from

the date of completion of the installation thereof anddiimotor, gear, bagty, and

controller components of the Trackers, at least fivey¢ays from the date of completion

of the installation thereof. The Tracker manufacturer shall be required to repair or

replace any Tracker (or component thereof) in breach of such warfémeyvarranty

shall cover the cost of removal from the Project Site, transportation to and from the repair
facility, reinstallation after repairs, an

Balance of Plant Warranties

All combiner boxes shall be providedtwh an or i gi nal equi pment m
warranty that such combiner boxes are free from defects in material, manufacture,
workmanship, and design for a period of at least fivgy¢ays from the date of

completion of the installation thereof. The combibnex manufacturer shall be required

to repair or replace any combiner box (or component thereof) in breach of such warranty.
The combiner box warranty shall cover the cost of removal from the Project Site,
transportation to and from the repair facilitginstallation after repairs, and any and all
other fAin and outo wor k.

Seller shall 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 ofnew vulnerabilities within a time frame acceptable to Buyer
after those vulnerabilities become known

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

Battery Energy Storage System Warranty

The BESS shall be provided wiéim original equipmennanufacturersr BESS
contractorodés, 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@gs from the date the Project achieves Substantial
Completion. The original equipment manufacturer or BESS contractor, as applicable,

shall repair or replace any equipment, system, or component of the BESS in breach of

such warranty.

The BESS shall also @ovided with an original equipmentanufacturersr the BESS
contractoros, as applicable, warranty cove
Rating, and the BESS Capacity for a period of ten y#@ys from the date the Project

achieves Substanti@lompletion with an option to extend such performance warranty for

a twenty (20)ears from Substantial Completion. The original equipment manufacturer
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or the BESS contractor, as applicable, shall repair or replace any equipment, system, or
component oflte BESS causing the BESS to not meet the requirements of such
performance warranty.

The BESS warranty shall cover the cost of removal from the Project Site, transportation
to and from the repair facility, reinstallation after repairs, and any and allfother a n d
out 0 wor k.

TRAINING

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

Seller shall provide for Buyero6s operation
includes training for all components and systems of the Project, including use of all

related equipment and software. The training program shall include a training plan,

training materials, and presentation schedule designed to ensure a successful training
program. The training program shall consist oftb@&job training during different stages

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

training.

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

All costs of training shall be borne by Seller. Expge s 1 ncurred by Buyer
to attend training at the Project Site will be borne by Buyer. Seller shall be responsible
for any expenses incurred by Buyerds proje

alternative locations.

Training shall béneld only during normal working days and hours and shall not be held
on holidays or weekends or require the nee

The objective of the training program shal
and seHsufficient in the overall operation, maintenance, and troubleshooting of each
system and auxiliary equipment and systems included in the Project.

All presented lectures shall be conducted by personnel having extensive experience both
in PV solar plant stamtip, ogerations and maintenance, and training. All training shall
include classroom and hands field instruction. Additional hard copies and one

electronic equivalent of the training manual shall be provided to Buyer.

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

Training shall include:

i Solar resource basics
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7.1

7.2

Introduction to PV and solar
Performance modeling basics and software operation

BESS basics

= = =2 =

Introduction to Project equipment (PV Modules, PClUsgckers 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 Secti@ntraining will be provided with respect
to the following Project equipment/systems, at a minimum:

M PCUs
Trackers
BESS

LCS

= =2 =4 =4

Met stations
1 HV/MV switchgear.

Training Goals

The goal of the training program iseasure that Project personnel 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 asure that the instructors have the knowledge and qualifications to
participate in the training program. All instructors must be fluent in both written and
spoken English.

The training program shall make up the majority of all training at the Project Bie
routine training program consists of assigning each individual a qualification goal and
schedule for accomplishment. Each individual will receive Position Qualification
Requirements (PQRs) based on their specific qualification schedule, whichwghia#
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the specific 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

(@)

The training will be attendelly trainees assigned by Buyer
o The training will be delivered at the Project Site

o The training shall cover, at a minimum, the following topics:
introduction to PVand BESShbasics of electricity, PCU, rectifiers,
transformers, switchgear, Project instiadia 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 Buyer

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

o The training shall include at least the following topi€&ant
operation, O&M ilosophy, preventive and corrective maintenance,
HSE, quality assurance and control, spare parts philosophy, etc.

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

HEALTH AND SAFETY REQUIREMENTS

General Requirements

Seller shall prepare and implement a comprehensive Project/Projesp&aiéic health,
safety, and environment policy and associated procedures (HSE Plan) for the
performance of the Work. The HSE Pldmaks 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 other elemehtise Performance Standard. The terms of
the HSE Plan shall not conflict with the terms of the Project Custody P@arthd-period

from and after the Closing, the terms of the HSE Plan shall be no less stringent than the
terms of Buyesrp@cdures and graogramsapplicable 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,
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condition, or othewise 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 initial HSE Hlaat demonstr ates Sel
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 comments to tinéial proposedHSE

Plan, if any, to Seller within fortfive (45)d ay s aft er Buyer s receip
proposed HSE Plan from Seller and withinten @@ si ness Days after Bl
of any modification to a proposed HSE Plan from Seller,Seliter shall, in each case,

consider in good faith timely comments from Buyer on the proposed HSE \Ri#mout

limiting Section4.1(c) of the main body of the Agreement or the other elements of the
Performance Standard, Seller shall be responsiblenfglementing, complying with, and

enforcing, and performing the Work in accordance with, the approved HSE3dHder

shall not commence Work at the Project Site until the HSE Plan has been approved by

Buyer. Buyer shall nainreasonably withhold, condih, or delay its approval of an

HSE Plan.

The HSE Plan shall address and include pertinent information regarding any known or
reasonably anticipated safety issues arising out of the Work on the Project Site, including
the equipment to be incorporated ithe 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 6 s draddeessihgeEdvirgnieatal 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) developed to
minimize the risk of injury to personnel and to the public during performance of the
Work, including during the use, operation, maintenance, repair, and replacement of the
Project or components thereof.

Seller shall ensure that guidelines and policies fanta@ming 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 energiziiprdf 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 (hominal

auxiliary load contactors may continuestrve these loads)his shutdown/isolation

mode includes both normal shutdown and system trips requéese]

Hazardous areas on or at the Project Site shall be identified and marked as such, and
Seller shall select and install suitable equipment $erin such areas.
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8.1.1 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 (NFPAStandards.

T

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

Il f the Project tndire dlaontparel ape astadidd by malltiptt ma
Contractors or Subcontractors, one of the Contractors or Subcontractors shall
be designated in writing as responsible for the integration of all remote alarms

to the main fire alarm panel and such record dfetransferred to Buyer at

the Closing

Each fire alarm shall beeadily accessible for inspection, testing,
maintenance, repair, and replacement and installed in accordance with the
Performance Standard

All communications (network) wiring shall be Cla&sindividual detection
circuits may be Clas®

The main fire alarm control panel shall have the capability to serve a
minimum of 500 fire alarms and to create and store an accurate,
comprehensible, electronically retrievable historical record of the dotivat
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 NFB, specifically, but not limited to, the
following areas as applicable:

T

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

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

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 systanmoccupied buildings
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1 Switchgear rooms and relay rooms
i 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 systeims Project in
accordance with such obligation and separate equipment and systems at the Project Site
with sufficient distance, clearance, and other safeguards to mitigate hazards and risks,
including fire. The Project shall comply with all fire prdieq, fire alarm, firefighting,

and similar Laws (including codes and standards), applicable Permits, the NFPA
(including NFPAB50 and NFPAB55), and the other elements of the Performance
Standard.

Miscellaneous site support structures such as warehaiiset®rage buildings, vehicle
maintenance facilities, bulk compressed gas storage, or other facilities not specifically
mentioned above in thSection8.1.1shall ke evaluated for the need for or

appropriateness of automatic fire, smoke, and heat detection systems and equipment and
for waterbased fire suppression systems in accordance with applicable codes and
standards and the other elements of the Performancga®dan

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 sngrovements 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.

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

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

1 General electrical hazard areas shall utilize 6Ca clean agent extinguisher
sized appropriately for the hazarry chemical extinguishers shall not be
used for general electrical hazards

1 General areas and oil hazard areas may use any suitablea?&C
extinguisher, including dry chemical
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1 Extinguishers shall be located as follows:
o Near entrances and/or exits toapa

0 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 requit@tneet NFPALO travel
distances.

8.1.2 Safety Rules and Procedures

8.2

8.3

8.4

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 spefic activities of the Work shall be included in the HSE Plan.

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 te Agreement. Arc flash hazard
incident energy levels shall be limited ted@/sg.cm. Arc flash hazard reduction
maintenance systems may be utilized to achieve the required levels. \a#sg@m
levels cannot be achieved, sfipecific operation anchaintenance procedures shall be
required to address Project equipment clearance requirements.

Labeling that lists arc flash incidesmbergyexposure levels, including instructions on
disconnecting devices required for the replacement of battery mochaédyes provided
in accordance with the Performance Standard.

Sighage

All necessary safety signs and warnings described in A1835-2002 (entire series from
Z535.1 through Z535.6) shall iecludedon 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 NTeRAhall be included in
accordance with the Performance Standartherfencing, 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 otherwise directed by Buyer aft€tdsiag) Seller

shall use best efforts to undertateehworks 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 engenderaamdin, a positive
perception of the Project withiand a harmonious relationship withe surrounding
community, such that Buyer could reasonably be expected to inherit that perception and
relationship at the Closing and thereafter preserves thetbamugh Substantial
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9.1

Compl etion and, to thea sextoemnitr altd e dddo o r S &Slu

or omissions, thereafter

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

Documentation to be Submitted Duing Project Design (Documents Issuedbr

Construction)

Without | imiting Sellerés obligation to
under this Scope Book or the Agreement, Seller shall prepare and submit to Buyer the
following documents durinthe design and engineering phase of the Project:

1 Monthly progress reports in accordance vétttion6.2 of the main body of
the Agreement

1 Drawings and documents provided with Permit applications in accordance
with Section5.5(c) of the main body of thegkeement and copies of all
correspondence exchanged prior to and after the Closing Date between or on
behalf of Seller and any Governmental Authority with respect to the Project

1 Subject toAppendix 2below, the final Energy Model, including
o All PVsyst project files, inputs, parameters, and reports
o 30year estimates
o P50 and P90 estimates
1 Project documents, including:
0 General arrangement and layout drawings
o Plans, sections, and details for each system
o Underground arrangement drawings (mechanidattrecal, and civil)

o Electrical Diagrams for each system (single line diagrams,-timee
diagrams and elementary diagrams)

o Cable layouts
o Grading and drainage drawings

o Foundation drawings
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0 Structural Calculations

1 PVracking and foundations, including alind tunnel test
reports, load derivations, corrosion calculations, detailed
structural steel code checks, soil/structural embedment and
deflections calculations using LPILE or equivalent and pile
load test data, and connection calculations

1 Inverterand b#&ery/BESSfoundationcalculations
1 Battery/BESS enclosure structucalculations
T Substatiorstructure and foundation calculations
0 Specifications and datasheets
1 Site studies (geotechnical, hydrological, etc.)
1 Construction Pile Installation QA/QBrocedure
o Pile installation tolerances
o Out of tolerance remediation plan
o Pile rejection criteria
1 Damage to pile
1 Extreme out of tolerance
o0 Pile testing campaign
1 Sampling population and acceptance criteria
1 Pile load test procedure

1 The initial, baseline Envimmmental Assessment (subject3ection7.1 or
Section7.2, as applicable, of the main body of the Agreement)

1 System description of the main systems for the Project

i Startup and shutlown diagrams

1 Project Schedule showing, among other things, design amteengg work,
procurement, and delivery of major equipment, FAT of major equipment, site

surveys and studies, site preparation, construction activities, commissioning
activities, and performance tests
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9.2

1 Preliminary Commissioning Program with proceduregégpective tests and
activities

1 The Project Performance Test procedures
1 Preliminary O&M philosophy

1 The sitespecific fire protection design basis in accordance with NFPA 850,
Chapter 4, including:

1. Plant name/location information

2. Plant location

3. Responsibldire protection engineer
4. Table of Contents

5. Stakeholders

6. General fire protection philosophies
7. Assumptions

8. Site-specific information

9. Source documents

10.  Plant layout (description of fire areas)

11.  Water supply (fire protection water storage, fire punpeins,
hydrants, etc.)

12. Hazards
13. Administrative controls.

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 subnBiutger the following documents from
and after the Construction Commencement Date through Substantial Completion:

1 Monthly progress reports in accordance vgttion6.2 of the main body of
the Agreement, including:

o Engineering, procurement and constructativities

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

o Visual report of completed activities using layout drawings and
photographs

1 Copy of all Project Work Permits anddpgct Operational Permits when
obtained

Final Commissioning Program
Final Performance Test Procedure

Final O&M Philosophy

= = =/ =4

Construction Test Reports

o Compaction test results and related documents for roads, substation
pads, and at nepile supported foundatns and structures

0 In situ pile test results and related documents.

9.3 Documentation to be Submitted at Substantial Completion Payment Date

Without limiting any other documents required to be delivered under the Agreement or
this Scope Book, Seller shall pegp and submit to Buyer the following documents prior
to Substantial Completion:

9 Draft As-Builts for all drawings and documents submitted during the
engineering and design phase and during Project construction as described
above with final AsBuilts to bedelivered as a condition to Final Completion

M Test Results

o Factory Acceptance Test Results and Certificates for key equipment,
including those listed iGection5.2 of this Scope Book

0 Arch/Flash Test Results and Certificates
0 Project Performance Test Results and Certificate

1 A Project operation and maintenance manual, including all OEM manuals and
related @cumentation

1 Reports and Other Documents
o All Permits

o All signed and approved design change requests
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9.4

o All site study reports (geotechnical, hydrological, EIA, etc.)
o Training manuals

o Punchlist in accordance wihection7.5(b) of the main body of the
Agreemet, including the agreed Punchlist Holdback Amount

o Invoices
0 Records.

Supplemental Appendix Information

For each oAppendicesl through 6 attached hereto, and in accordance with the other
terms of this Agreement, including the applicable Appendix, the S8opk, and the
remainder of thiSection9.4, Seller shall update all cells left blank, if applicable, as of
the Effective Date in sucAppendixwith accurate dataontent, and/or information
contemplated for such cell by the applicable row and heading in such Appendix. Subject
to the other provisions of thiection9.4 and tke applicable Appendices, and without
limiting the other terms the Agreement, Seller shall provide to Buyer, using the best
information reasonably available to Seller at the time, periodic updates to each such
Appendix at the intervals specified in the Agmeent for Seller updates to the Schedules,
provided that no cells may be updated after the date thatday@0prior to the Closing
without the prior written agreement of Buyer and Seller.

*** END OF SCOPE BOOK MAIN BODY ***
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Appendix 1: Performance Guarantees

N° | CHARACTERISTICS UNITS DATA NOTES
1 | MINIMUM CRITERIA

Guaranteed PV Plant Capacity (@
1.1 | Electrical Interconnection Point MWac Final
(EIP))

Minimum PV Plant Capacity Final.

1.2 | (@Electrical Interconnection Point| MWac

0,
(EIP)) 95% of Guaranteeo

PV Plant Capacity

Uninterrupted
operation during
the Project
Performance Test
for PV Plant
Capacity subject to
the Failure Mode
Guidelines as set
forth in Appendix5
of this Scope Book

1.3 | Guaranteed Run Requirement Duration

Project Net Electricity Production
(P50)in Year 1 (starting at the

1.4 | Substantial Completion Payment MWh Final
Date) @ Electrical Interconnection
Point (EIP))
Guaranteed BESS Power Rating
1.5 | (@Electrical Interconnection Point| MWac Final
(EIP))
Final
Minimum BESS Power Rating
1.6 | (@Electrical Interconnection Point| MWac 95% of Guaranteed
(EIP)) BESS Power
Rating

Guaranteed BESS Energy Storage
1.7 | Capacity (@Electrical MWh ac Final
Interconnection Point (EIP))

Minimum BESS Storag€apacity Final
1.8 | Electrical Interconnection Point MWh ac
(EIP)) 95% of Guaranteeg
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N° | CHARACTERISTICS UNITS DATA NOTES
BESS Storage
Capacity

1.9 | BESS RT Efficiency (@ BESS) % Final
Final

1.10 I\B/Illznérg;J m BESS RT Efficiency (@ % 95% of Guaranteeg
BESS RT
Efficiency

Minimum BESS Availability 0 0 .
1.11 (Required / As Bid) Yo 99% / Final
112 Long-Term BESS Availability % 979% Final

(Required / As Bid)

Notes:

i Fi n Sdlled may update data or other information for the specified characteristic only with
the prior writtenagreement of Buyer and Seller, which shall not be unreasonably withheld by
either Party.

This Appendix is subject to, without limitation, the terms$Settion9.4 of the Scope Book.

*** END OF APPENDIX 1 ***
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Appendix 2: Energy Model

The following table sets forth certain inputs to and results from the Energy Model (PVsyst).
Seller shall update information Appendix2according to the table beloppendix5- Energy
Yield Verification hereto, an&ection9.4 of the Scope Book.

N° |CHARACTERISTICS |UNITS  |DATA EEA-IRICANICH;

NOTES
1 REFERENCE SITE :
CONDITIONS
Global Horizontal
1.1 |Irradiation (GHI) @ kWh/m?2 Final
ground level
Diffuse Horizontal
1.2 |Irradiation (DHI) @ kWh/m?2 Final
ground level
1.3 | Ambient temperature | °C Final
1.4 | Altitude (above sea leve| Ft Final

2 WEATHER DATA -

2.1 | Data source - Final
2.2 | Period of data collection| Months Final
2.4 | Uncertainty % Final
3 |MODEL ;
PARAMETERS

3.1 |Installed Capacity (DC) | MWp 2
3.2 | Nominal Power (AC) MW 2
33 | Boccal POL (AC) | MW Final
3.4 | DC/AC ratio - 2

35 PVsyst Software Versior
' (should be as bid)

3.6 | Transposition Model - Final

. Final

Exhibit AT Paged4



CLASSIFICATION;
o )
N CHARACTERISTICS |UNITS DATA NOTES
Meteorological File Interval end is
3.7 | Parameters (should be 3 -
. preferred
bid)
3.8 Post Processed Losses | % 2
3.9 PV Modules -
3.91 | PV module manufacture| 1
and model
3.9.2 | PV module power at ST( Wp 1
3.9.3 | Technology - Final
394 Number of PV Modules | 1
per string
Total number of PV
3.95 : -
Modules installed 1
3.9.6 | Total number of strings |- 1
3.10 Inverters -
3.10.1 | Inverter manufacturer arn _ 1
model
3.10.2 | Input voltage rating VvDC 2
3103 Number of strings per | 1
inverter
3.10.4 | Number of inverters - 1
3.11 Mounting System -
3111 Tilt_ angle of r_otation 0 2
limits of tracking system
3.11.2 | Backtracking Yes / No 2
Orientation of PV
3.11.3 : °
Modules (azimuth) !
3114 Installation typgportrait | 1
/ landscape)
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CLASSIFICATION;
N° | CHARACTERISTICS |UNITS DATA ’
NOTES
3.11.5 | Rows and columns per | 1
mounting structure
3.11.6 | Ground Coverage Ratio | % 1
3.12 Array losses -
3.12.1 | Module quality loss % 2
3.12.2 | Module mismatch losses % 2
3.12.3 | String mismatch losses | % 2
3124 Light indl_Jced % )
degradation losses
3125 IAM losses defined by ves / No )
manufacturer
3126 ]S:onstant thermal loss W/mik 1
actor
3.12.7 | Wind loss factor W/m?/kim/s 1
Soiling losses
January
February
March
April
May 2
3.12.8 | June % Average Annual and
July Monthly
August
September
October
November
December
Ground Albedo
January
February 2
3.12.9 Mar_::h Average Annual and
Apri Monthly
May
June
July
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NO

CHARACTERISTICS

UNITS

DATA

CLASSIFICATION,;
NOTES

August
September
October
November
December

3.12.10

Spectral correction
applied

Yes / No

Final

3.13

Cabling

3.13.1

DC ohmic losses @STC
(Max/Calculated)

%

3.13.2

AC ohmic losses @STC
(Max/Calculated)

%

3.14

Transformers

3.14.1

Transformer type

3.14.2

Number of transformers

3.14.3

Constant Loss

3.14.4

Peak Power Loss

Rk |k |k

3.15

System losses

3.15.1

Year 1 (starting at the
Substantial Completion
Payment Date)
degradation

%

3.15.2

Annual degradation

%

3.15.3

Light soaking effect

%

3.15.4

Inverter losses

%

3.15.5

Auxiliary losses

%

3.15.6

Unavailability

%

3.15.7

Combined Uncertainty

%

2
2
2
2
2
2

ANNUAL
PERFORMANCE
RESULTS

PVsyst
Results

Final
Results

Final Results include
all postprocessing
work
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CLASSIFICATION,;
fo) )
N CHARACTERISTICS |UNITS DATA NOTES

4.1 | Net electricity productiorl MWh/yr 2

Year 1 (starting at the
4.1.1 | Substantial Completion | MWh/yr 2
Payment Date), P50

Year 1 (starting at the

4.1.2 | Substantial Completion | MWh/yr 2
Payment Date), P90
4.1.3 | 30year average, P50 | MWh/yr 2

Specific Yield (Year 1, KWh/KWp/

4.2 | starting at th&Substantial r 2
Completion Date, P50) y
Performance Ratio (Yea

43 |1 starting at the % 2

Substantial Completion
Date, P50)

CLASSIFICATION LEGEND:

fi 1idSubject to the other terms of the Agreement (including the Scope Book), Seller mg
update data or other information for the specified characteristic until 90 days prior to the
Closing.

fi 2-&ubject to the other terms of the Agreement (including the Scope Book), Seller ma
update data or other information for the specified characteustil 90days prior to the
Closing if the update constitutes an i m
capabilities. The net effect of all updates classifiecbésgory2 updates undekppendice,
3, and 4 may not be to increase thvelized cost of energy from the Project.

i Fi n Sdled may update data or other information for the specified characteristic only
the prior written agreement of Buyer and Seller, which shall not be unreasonably withhe
either Party.

This Appendix is subject to, without limitation, the termsSafction9.4 of the Scope Book.

*** END OF APPENDIX 2 ***
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Appendix 3: Design andOperational Data

The following table sets forth certain design and operational requirements for the overall Project.
Seller shall update items Appendix3 as noted below.

CLASSIFICATION;

N° CHARACTERISTICS UNITS DATA NOTES
1 DESIGN CONDITIONS -
1.1 (le?jth%ri]rgge??: glf dt)he plant years 30 Final
1.2 | Average elevation ft a.s.l. Final
Ambient Temperature
13 Recorded op Final

(Minimum/Average/Maximu
m)

Design Temperature for
1.4 | Operation °F Final
(Minimum/Maximum)

Grams of
. - . water
1.5 |Design Humldlt.y Ratio vapor / Final
(Minimum/Maximum) Grams of
dry air
16 | Design wind speed (per Mph 5

ASCE 7, RiskCategonyll)

Rainfall (Annual Avg/Annual
1.7 | Max/1-day Max/Design Basi{ In Final
Rainfall Event)

Typical meteorological year

(GHI) kWh/m? 2

1.8

2

Zone and ground
acceleration values
shall be confirmed by
thePr oj ect 0 s
geotechnical study

1.9 Seismic Zone -

Available Area required

1.10 (approx.)

Acres 2
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CLASSIFICATION;
O )
N CHARACTERISTICS UNITS DATA NOTES
2 GENERAL PLANT DATA
2.1 | PV technology type 2
29 Installed Capacity (total DC MWp 5
peak power)
23 Nommal .Power (AC) (total MW 5
nominal inverter output)
Nominal Power at Electrical
2.4
POI (AC) MW 2
2.5 DC/AC ratio 2
Nighttime Auxiliary Power
2.6
(Average/Peak) MW 2
2
o o Year 1 (starting at the
2.7 'Sg\?vﬁl Nighttime Auxiliary MWh Substantial Completiof
Payment Date) based
on TMY
28 Total areacovered by PV acres 5
arrays
2.9 | Total area of Project acres 2
2.10 | Row to row spacing Ft 1
2.11 | Ground Coverage Ratio % 1
212 Shading I_osses due to intern % 1
row spacing
2.13 | Total number of PV panels | Qty 1
2.14 | Total number oftrings Qty 1
Total number of racking
2.15 system tables Qty 1
Total number of combiner
216 | oo Qty 1
2.17 | Total number of inverters Qty 1
218 Total number of LV/IMV Oty 1
transformers
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CLASSIFICATION;
N° CHARACTERISTICS UNITS DATA NOTES
3 MONTHLY :
PERFORMANCE RATIOS
3.1 | January % 1
3.2 | February % 1
3.3 | March % 1
3.4 | April % 1
3.5 | May % 1
3.6 | June % 1
3.7 | July % 1
3.8 | August % 1
3.9 | September % 1
3.10 | October % 1
3.11 | November % 1
3.12 | December % 1
3.13 | PR Base % 1
4 | YEARLY _
PERFORMANCE RATIOS
Year 1(starting at the
4.1 | Substantial Completion % 1
Payment Date)
42 | Year?2 % 1
43 | Year3 % 1
4.4 |Year4d % 1
45 | Year5 % 1
46 |Year6 % 1
4.7 Year 7 % 1
48 | Year8 % 1
49 |Year9 % 1
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CLASSIFICATION;
N° CHARACTERISTICS UNITS DATA NOTES
4.10 | Year 10 % 1
411 | Year1l % 1
4.12 | Year 12 % 1
4.13 | Year 13 % 1
4.14 | Year 14 % 1
4.15 | Year 15 % 1
4.16 | Year 16 % 1
4.17 | Year 17 % 1
4.18 | Year 18 % 1
4.19 | Year 19 % 1
4.20 | Year 20 % 1
421 | Year2l % 1
4.22 | Year 22 % 1
4.23 | Year 23 % 1
4.24 | Year 24 % 1
4.25 | Year 25 % 1
4.26 | Year 26 % 1
4.27 | Year 27 % 1
4.28 | Year 28 % 1
4.29 | Year 29 % 1
4.30 | Year 30 % 1
ANNUAL
5 DEGRADATION -
FACTOR
Year 1 (s_tarting at th_e Final
5.1 | Substantial Completion % Maximum 2% allowed
Payment Date)
Final
52 Year2 % zI:l/III(zl))\(/i/r(re](ljJ rT120cr).\5((:-:-/0ar 2 anc
afterward
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CLASSIFICATION;
N° CHARACTERISTICS UNITS DATA NOTES
5.3 |Year3 % Final
5.4 | Year4 % Final
5.5 |Year5 % Final
5.6 |Year6 % Final
5.7 | Year7 % Final
5.8 | Year8 % Final
5.9 |Year9 % Final
5.10 | Year 10 % Final
5.11 | Year 11 % Final
5.12 | Year 12 % Final
5.13 | Year 13 % Final
5.14 | Year 14 % Final
5.15 | Year 15 % Final
5.16 | Year 16 % Final
5.17 | Year 17 % Final
5.18 | Year 18 % Final
5.19 | Year 19 % Final
5.20 | Year 20 % Final
5.21 | Year21 % Final
5.22 | Year 22 % Final
5.23 | Year 23 % Final
5.24 | Year 24 % Final
5.25 | Year 25 % Final
5.26 | Year 26 % Final
5.27 | Year 27 % Final
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CLASSIFICATION;
N° CHARACTERISTICS UNITS DATA NOTES
5.28 | Year 28 % Final
5.29 | Year 29 % Final
5.30 | Year 30 % Final
6 YEARLY PRODUCTION -
Year 1 (starting at the
6.1 | Substantial Completion MWh/yr Final
Payment Date)
6.2 | Year?2 MWh/yr Final
6.3 | Year3 MWh/yr Final
6.4 | Year4d MWh/yr Final
6.5 |Year5 MWh/yr Final
6.6 | Year6 MWh/yr Final
6.7 |Year7 MWh/yr Final
6.8 | Year8 MWh/yr Final
6.9 |Year9 MWh/yr Final
6.10 | Year 10 MWh/yr Final
6.11 | Yearll MWh/yr Final
6.12 | Year 12 MWh/yr Final
6.13 | Year 13 MWh/yr Final
6.14 | Year 14 MWh/yr Final
6.15 | Year 15 MWh/yr Final
6.16 | Year 16 MWh/yr Final
6.17 | Year 17 MWh/yr Final
6.18 | Year 18 MWh/yr Final
6.19 | Year 19 MWh/yr Final
6.20 | Year 20 MWh/yr Final
6.21 | Year21 MWh/yr Final
6.22 | Year 22 MWh/yr Final
6.23 | Year 23 MWh/yr Final
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CLASSIFICATION;
N° CHARACTERISTICS UNITS DATA NOTES
6.24 | Year 24 MWh/yr Final
6.25 | Year 25 MWh/yr Final
6.26 | Year 26 MWh/yr Final
6.27 | Year 27 MWh/yr Final
6.28 | Year 28 MWh/yr Final
6.29 | Year 29 MWh/yr Final
6.30 | Year 30 MWh/yr Final

CLASSIFICATION LEGEND:

fi 17dSubject to the other terms of the Agreement (including the Scope Book), Seller mg
update data or other information for the specified characteristic until 9¢ppdayso the
Closing.

i 2-&ubject to the other terms of the Agreement (including the Scope Book), Seller ma
update data or other information for the specified characteristic urdé@ prior to the
Closing if the update constitutes an improvemenmnttoe speci fi ed char
capabilities. The net effect of all updates classifiechésgory2 updates undekppendice,
3, and 4 may not be to increase the levelized cost of energy from the Project.

A Fi n Sdlled may update data other information for the specified characteristic only w
the prior written agreement of Buyer and Seller, which shall not be unreasonably withhe
either Party.

This Appendix is subject to, without limitation, the terms$Settion9.4 of the Scope Book.

*** END OF APPENDIX 3 ***
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Appendix 4. Key Equipment Datasheets

The following tables detail the design requirements for the designated Project equipment.

N° CHARACTERISTICS UNITS DATA CN:IC‘)'?‘I_SESSIFICATION’
1 GENERAL
1.1 | Manufacturer 1
1.2 | Type/Model 1
1.3 | Cell type Final
1.4 | Cell configuration 1
2 ELECTRICAL DATA
2.1 | Nominal maximum power w 1
2.2 | Power tolerance W 1
2.4 | Module efficiency % 1
2.5 | Rated voltage (Vmp) Vv 1
2.6 | Rated current (Imp) A 1
2.7 | OpenCircuit voltage \% 1
2.8 | ShortCircuit voltage Vv 1
2.9 | Maximum system voltage VDC 2
2.10 | Series fuse rating A 1
2.11 | Annual degradation factor % 2
2.12 | Grounding requirements 1
3 TEMPERATURE
CHARACTERISTICS
3.1 | Power %/K 1
3.2 | Voltage %/K 1
3.3 | Current %/K 1
4 MECHANICAL DATA
4.1 | Cell type 2
4.2 | Cell arrangement
4.3 | Dimensions Mm 1
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N©° CHARACTERISTICS UNITS DATA CN:IC‘)'?‘I_SESSIFICATION’
4.4 Front cover 1
4.5 | Frame material, if applicable 1
4.6 | Junction box 1
4.7 | Cable 1
4.8 | Weight Kg 1
5 TESTED OPERATION

CONDITIONS
5.1 | Operating temperature °C
5.2 | Maxload Pa
5.3 | Impact resistance 2
6 WARRANTIES
6.1 Z;ogit:j(;t warranty period (Requireg Yrs 10/ Final
6.2 | Power warranty (Required / As Bi¢ Yrs 25/ Final
6.3 | Certifications 2

CLASSIFICATION LEGEND:

fi 1idSubject to the othderms of the Agreement (including the Scope Book), Seller may
update data or other information for the specified characteristic until 90 days prior to the
Closing.

fi 2-&ubject to the other terms of the Agreement (including the Scope Book), Seller mg
update data or other information for the specified characteristic until 90 days prior to the
Closing if the update constitutes an improvement to the specified chiaracet i ¢ 0 s
capabilities. The net effect of all updates classifiecbésgory2 updates undekppendice,
3, and 4 may not be to increase the levelized cost of energy from the Project.

i F i n Sdlled may update data or other informationtfa specified characteristic only wit
the prior written agreement of Buyer and Seller, which shall not be unreasonably withhe
either Party.

This Appendix is subject to, without limitation, the termsSettion9.4 of the Scope Book.

Electrical Data in Standard Test Conditions (STC).
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N° | CHARACTERISTICS UNITS DATA CN:I(_)AI_SE%IFICATION,
1 GENERAL
1.1 | Manufacturer 1
1.2 | Type/Model 1
1.3 | N°machines 1
2 INPUT RATING
2.1 | Rated power kw 1
2.2 | Max. DC Input voltage \% 2
2.3 | MPP voltage range Vv 1
2.7 | N° of MPP trackers 1
2.8 | Input overvoltage protection 1
3 OUTPUT RATING
3.1 |Rated output power kw 1
3.2 |Rated gridvoltage Vv 1
3.3 | Voltage range Vv 1
3.4 | Max. output current A 1
3.5 | Contributory fault current A 1
3.6 |Rated frequency Hz 2
37 | dustablerange o |%
3.8 | THD (rated power) % 2
3.9 | Output fuse rating A
3.10 | Output overvoltage protection 1
4 OPERATING
PERFORMANCE
4.1 | Maximum efficiency % 1
4.3 | CEC weighted efficiency % 1
4.4 | Max. standby consumption W 2
45 ?(/I)?)é.r;tei:(l)ir(]:)onsumption W >
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CLASSIFICATION;
o )
N CHARACTERISTICS UNITS DATA NOTES
5 ENVIRONMENT
5.1 |Operatingemperature range |°C
5.2 | Noise level dBA
53 M.aximum in;tallation altitude | as.l 1
without derating
Maxi I
54 aximum acceptable oC 1
temperature at Pn
5.5 |Installation type indoor / Final
' outdoor
56 Dimensions/machine 1
' (width/height/depth)
5.7 | Weight/machine Kgs 1
5.8 | Galvanic isolation 1
6 COOLING
6.1 |Cooling method 1
6.2 | Cooling air requirement Cfm 1
6.3 | Heating system 1
7 OTHERS
1
7.1 | Communication DNP3 is a preferred
alternative
7.2 | Emergency stop 2
7.3 | Positive earth soft connection 1
External auxiliary power for
74 |. ; 1
inverter machine
Additional circuits for tracker
7.5 1
motors
7.6 | Disconnect parameter adjustab 1
7.7 | All pole sensitive RCB 1
7.8 |Isolation monitoring 1
7.9 | Overload behavior 1
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CLASSIFICATION;
0o ]
N CHARACTERISTICS UNITS DATA NOTES
7.10 |Internal DC switch 2
8 WARRANTIES
Product warranty period .
81 | (Required / As Bid) Yrs 5 Final
8.2 | Certifications 2

CLASSIFICATION LEGEND:

fi 1-&dubject to the other terms of tAgreement (including the Scope Book), Seller may
update data or other information for the specified characteristic urde@9prior to the
Closing.

fi 2-&dubject to the other terms of the Agreement (including the Scope Book), Seller ma
update data asther information for the specified characteristic untib@§s prior to the
Closing if the update constitutes an i m
capabilities. The net effect of all updates classifiecaésgory2 updates undekppendice,
3, and 4 may not be to increase the levelized cost of energy from the Project.

i F i niSelleomay update data or other information for the specified characteristic only
the prior written agreement of Buyer and Seller, which shalbeatinreasonably withheld by
either Party.

This Appendix is subject to, without limitation, the termsSettion9.4 of the Scope Book.

CLASSIFICATION;

N° CHARACTERISTICS |UNITS DATA NOTES

1 GENERAL

1.1 | Manufacturer 1

1.2 | Type Tracking Final

2 BASIC DATA

2.1 | Ground Coverage Ratio| % 1

2.2 | Type of foundations 1
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CLASSIFICATION;

N° CHARACTERISTICS |UNITS DATA NOTES

2.3 | Corrosion protection Yes / No gD:(?tzgﬂﬁ?cta?gtflijrc]j?és

54 | Type of corrosion Dependent on final
protection geotechnical studies
Design wind speed (per

2.5 |ASCE 7, Risk Mph Final
Categoryill)

2.6 |Tilt ° 2

2.7 | Module positions I;‘;?;?? pe / 1

2.8 | Module arrangement 1

2.9 | kWp per table kWp 1

2.10 | Number or tables 1

2.11 El)(larrrl]gt?s\lf(\?irc]i?h/height) M 1

3 TRACKER SYSTEM

3.1 | Maximum slope 2

3.2 | Type of tracking system 2

3.3 | Tracking range 2

3.4 | Backtracking Yes / No 2

35 :((:)t\lljv;tg;ar tracker 1

3.6 | Strings per row 1

3.7 | Power per tracker kWp 1

3.8 | Drive type 1

3.9 | Power consumption kWh/MWpl/yr 1

3.10 | Stow Wind Speed Mph !

3.11 | Motors per MWp 1

Exhibit AT Pagelll



CLASSIFICATION;
Io) )
N CHARACTERISTICS | UNITS DATA NOTES

4 WARRANTIES

Manufactur e
4.1 | & workmanship Yrs 10/ Final
(Required / As Bid)

Motor, gear, battery,

4.2 | controller(Required / As| yrs 5/ Final
Bid)
4.3 | Certifications 2

CLASSIFICATION LEGEND:

fi 1-&ubject to the other terms of the Agreement (including the Scope Book), Seller mal
update data or other information for the specified characteristic urda@prior to the
Closing.

fi 2-&dubject to the other terms of the Agreement (including the Scope Book), Seller ma
update data or other information for the specified characteristic urde@9prior to the
Closing if the update constitutes an improvementtoe speci fi ed char
capabilities. The net effect of all updates classifiecaésgory2 updates undekppendice,
3, and 4 may not be to increase the levelized cost of energy from the Project.

i Fi niSelleomay updatdata or other information for the specified characteristic only w
the prior written agreement of Buyer and Seller, which shall not be unreasonably withhe
either Party.

This Appendix is subject to, without limitation, the termsSettion9.4 of the Scope Book.

CLASSIFICATION;
N° CHARACTERISTICS UNITS DATA NOTES
1 GENERAL
1.1 Manufacturer 1
1.2 Type/Model 1
1.3 N° of units 1
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CLASSIFICATION;
N° CHARACTERISTICS UNITS DATA NOTES
14 Intellectual Properties 1
15 Etgiiggr-drganufacture 1
1.6 Name of datasheet attached 1
2 TRANSFORMER

CHARACTERISTICS
2.1 | Type of Transformer 1
22 3 x single phase or three 1

phase
2.3 Core or shell 1
2.4 | Type oftank 1
2.5 | Type of cooling 1
2.6 | Vector group 1
2.7 Winding material LV/HV Al/Cu 1
2.8 Rated frequency hz Final
29 Tran;former life value at IEC 1

conditions
2.10 |Rated power based @ 20°C| kW 1
2.11 | Higher grid voltage kV 1
2.12 | Insulation voltage level kV 1
213 33?;; guration withstand KV 1
2.14 | Test voltage (60 hz 1min) |kV 1
2.15 | Transformation ratio 1
2.16 | Primary rated current A 1
2.17 | First Secondary rated currer] A 1
218 fgﬁgﬂ? Secondary rated A 1
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CLASSIFICATION;
N° CHARACTERISTICS UNITS DATA NOTES
2.19 | Primary no load current A 1
220 | Srcton curentted | 1
2.21 | Maximum inrush current HV| A 1
299 (I\:/ilra::)ﬂirtnglrj?r\évri\tthStand short KA 1
293 (E)er:2t:](:n of shorcircuit S 1
2.24 | Tappings 1
2.25 | Load losses at 75°C W 1
2.26 | No-load losses W 1
2.27 | Shortcircuit impedance % 1
2.28 | Environmental class 1
2.29 | Climatic class 1
2.30 | Fire behavior class 1
2.31 | Thermal class 1
2.32 E\)/\Ilzgttar?/ﬁgigit/depth) n !
3 accessories
3.1 | Accessories oil type 1
3.2 Shock tightness degree 1
3.3 | saltfogtight 1
3.4 | Taresistance 1
3.5 | Max. Rated pressure 1
3.6 | Pressure range 1
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CLASSIFICATION;

N° CHARACTERISTICS UNITS DATA NOTES

3.7 QOil level 1

3.8 |T?range 1

3.9 |PT 100, Dry type 1
3.10 |T2range 1
3.11 | Output signal 1
o1z | Qherechnal 1

4 OTHERS

4.1 Temperature rising windingg °F 1

4.2 Terminals (location) 1

4.3 LV 1

4.4 MV 1

4.8 Accessories 1

S WARRANTIES

1 |proe Warary Porod |y g | Secctores

CLASSIFICATION LEGEND:

fi 1-&ubject to the other terms of the Agreement (including the Scope Book), Seller mal
update data asther information for the specified characteristic untib@§s prior to the
Closing.

fi 2-&dubject to the other terms of the Agreement (including the Scope Book), Seller ma
update data or other information for the specified characteristic urdé@prior to the
Closing if the update constitutes an in
capabilities. The net effect of all updates classifiecaésgory2 updates undekppendice,
3, and 4 may not be to increase ligvelized cost of energy from the Project.

i Fi niSelledomay update data or other information for the specified characteristic only
the prior written agreement of Buyer and Seller, which shall not be unreasonably withhe
either Party.
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CLASSIFICATION,;
NOTES

N° CHARACTERISTICS UNITS DATA

Subject to the other terms of the Agreement (including the Scope Book), Seller to comp
each type of LV/MV transformer used on the Project, including inverter station transforn
least 9Qdays prior to Closing.

This Appendix is subject to, witholimitation, the terms oSection9.4 of the Scope Book.

N° | CHARACTERISTICS UNITS DATA ARSI,
NOTES
1 | GENERAL -
1.1 | Manufacturer - 1
1.2 | Type/Model - 1
1.3 | Quantity required Qty 1
1.4 | Design- Manufacture standards - Final
2 RATINGS -
Continuous Real Power
) i 2
2.1 Discharge (Rated/Maximum) MW
Continuous Real PowerCharge
. 2
2.2 (Rated/Maximum) MW
ContinuousApparent Power
2.3 | Charge (leading and lagging) MVA 2
(Rated/Maximum)
Continuous Apparent Power
2.4 | Discharge (leading and lagging)] MVA 2
(Rated/Maximum)
Continuous Reactive Power
. 2
2:5 (Rated/Maximum) MVARs
2.6 | Rated Discharge Energy (BOL) MWh 2
2.7 | Rated Continuous AC Current A 2
28 Output Voltage Range (AC grid KV 2
voltage)
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o | . e s DATA CLASSIFICATION;
N HARACTERISTI UNIT NOTES
2.9 | Output Frequency Range Hz 2
2
i Specify an
2.10 |Maximum Ramp Rate MW/min pecily any
(charging/discharging) associated paramete
such as SOC
Ch Ti 2
arge Time -
2.11 . . . Hr From minimum to
M T I/M
(Minimum/Typical/Maximum) rated maximum SOC
2.12 | Recommended Charge Power MW 2
Typical Charge Time (include ar
2.13 |rest period between charge and Hr 2
discharge cycle)
2.14 | Expected Availability of System % Final
215 Typical Start Up Time / Shut S 2
Down Time
3 EFFICIENCY AND CYCLE .
LIFE
3.1 |Cycle Life @ Full rated power. Qty 2
Total Round Trip Efficiency,
3.2 |100% DOD Cycles, Full rated % 2
power (BOL and EOL)
Total Round Trip Efficiency,
3.3 | 100% DODCycles, 50% rated % 2
power (BOL and EOL)
Total Round Trip Efficiency, 50%
3.4 | DOD Cycles, Full rated power % 2
(BOL and EOL)
Total Round Trip Efficiency, 50%
3.5 | DOD Cycles, 50% rated power % 2
(BOL and EOL)
Total Round TripEfficiency, 25%
3.6 | DOD Cycles, Full rated power % 2
(BOL and EOL)
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N° | CHARACTERISTICS UNITS DATA el alle
NOTES
Total Round Trip Efficiency, 25%
3.7 | DOD Cycles, 50% rated power % 2
(BOL and EOL)
4 | AUXILIARY POWER -
Average Auxiliary Power 2
4.1 Required (continuous/peak) kW
4.2 | Auxiliary Nominal Voltage VAC 1
5 ENVIRONMENT -
51 Rate Operating Temperature oF )
' Range (MinimuraMaximum)
5.2 | Noise Level (@ 3ft) dBA 2
Rated Operating Relative
5.3 | Humidity Range (Minimum % 2
Maximum)
Maximum Installation Altitude
2
5.4 Without Derating ftas.
. indoor/ ;
5.5 |Installation Type outdoor Final
56 Battery Container/Enclosure In 1
' Dimension (length/width/height)
57 Welghlt per Battery Lbs 1
Container/Enclosure
5.8 | Galvanic Isolation - Final
BATTERY
6 | CONTAINER/ENCLOSURE -
THERMAL MANAGEMENT
6.1 | Startup Time (Typical/Maximum)] S 2
Shutdown Time
2
6.2 (Typical/Maximum) S
6.3 | Estimated Planned Outages hr/yr 2
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N° | CHARACTERISTICS UNITS DATA el alle
NOTES
BATTERY
7 | CONTAINER/ENCLOSURE -
THERMAL MANAGEMENT
7.1 | Cooling Method - 1
7.2 | Configuration (i.e. 2 x 100%) - 2
7.3 | Cooling Air Requirement Cfm 1
7.4 | Heating System - 1
8 |WARRANTIES -
BESS Product Warranty Period :
. . 10/ Final
8.1 (Required / As Bid) Yrs !
BESS Performance Warranty :
: . : 20/ Final
8.2 Period (Required / As Bid) Yrs na

CLASSIFICATION LEGEND:

fi 1-&dubject to the other terms of the Agreement (including the Scope Book), Seller mal
update data or other information for the specified characteristic urde@9prior to the
Closing.

fi 2-&dubject to the othéerms of the Agreement (including the Scope Book), Seller may
update data or other information for the specified characteristic urde@9prior to the
Closing if the update constitutes an i m
capabiities. The net effect of all updates classified as categaydates under Appendic2s
3, and 4 may not be to increase the levelized cost of energy from the Project.

i F i niSelleomay update data or other information for the specified charactenstiwith
the prior written agreement of Buyer and Seller, which shall not be unreasonably withhe
either Party.

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

CLASSIFICATION;
o) )
N CHARACTERISTICS UNITS DATA NOTES

1 | COMBINER BOXES
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CLASSIFICATION;
0 )
N CHARACTERISTICS UNITS | DATA NOTES
3.1 | Rated output current A 1
3.2 | Number of strings 1
3.3 | Permissible DC voltage Vdc 2
Protection level, according to IS
3.4 2
Codes
3.5 | UV proof Yes / No Final
36 |String \_/oltage, temperature and surj ves / No 1
protection monitoring
3.7 | String current monitoring Yes / No 1
3.8 | Output DC switch Yes / No 2
3.9 | Surgeprotection on DC side 2
3.10 De.sign Ambient Temperature oF >
(min/max) =
3.11 | Halogenfree and setextinguishing ves / No 1
housing
3.12 | Cooling system Yes / No 1
3.13 | Earthing Yes / No 1
3.14 | Warranties (Required / As Bid) Yrs 2/ Final
3.15 | Enclosure Rating
2 | CABLES
Solar String Cable Voltage
2.1 1
(rated/max)
Solar String Cable Material
2.2 ) 1
(conductor/insulator)
2.3 | Solar String Cable Insulator Class 1
2.4 | LV Cable Voltage (rated/max) 1
o5 |LV CableMaterial 1
' (conductor/insulator)
2.6 | LV Cable Insulator Class 1
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CLASSIFICATION,;

N° | CHARACTERISTICS UNITS DATA NOTES
2.7 | MV Cable Voltage (rated/max) 1
2g |MV Cable Material 1
(conductor/insulator)
2.9 | MV Cable Insulator Class 1
2.10 | HV Cable Voltage (rated/max) 1
211 |HV CableMaterial 1

(conductor/insulator)
2.12 | HV Cable Insulator Class 1

3 | POWER CONVERSION
AUXILIARY EQUIPMENT

3.1 General

3.1.1 | Total number of stepp transformers
7 | per station

3.1.2 | Total number of auxiliary
7 | transformers per station

3.1.3 | Temperature range °F

3.1.4 | Cooling System

3.1.5 | Energy consumption W

R || R

3.1.6 | Dimensions (length/width/height) n

3.4 UPS

3.4.1 | Manufacturer

3.4.2 | Type/Model

3.4.3 | Rated Voltage \

3.4.4 | Rated capacity kVA

Rk | R | R |k

3.4.5 | Time Backup Hr

3.4.6 | Inverters and by pass switch
" |redundant (2 x 100%)

3.4.7 | Protection class 1

Yes / No 1
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CLASSIFICATION;
N° | CHARACTERISTICS UNITS DATA NOTES
4 INSTRUMENTATION AND
CONTROL
4.1 | Number of operator stations Qty
4.2 Meteorological Stations Qty 2
4.2.1 | GHI Pyranometer Qty Per met station
4.2.2 | POA Pyranometer Qty Per met station
4.2.3 | Ambient temperature Qty Per met station
4.2.4 | Module temperature Qty Per met station
4.2.5 | Wind speed (anemometer) Qty Per met station
4.2.6 | Relative HumiditySensor Qty Per met station
4.2.7 | Soiling Monitoring Systerfsensor Qty Per met station
4.2.8 | Data Logger Qty Per met station
4.2.9 | Battery Backup (required/as bid) | Hr 12/ Per met station
4.2.10| Cloud sensor Qty Per met station
List and provide
4.2.11| Other qua_ntity per met
station
5 SPARE PARTS
51 |Listall recommended initial spare To be provided0
parts for 25 years operation days prior to Closing

CLASSIFICATION LEGEND:

A 1-&ubject to the other terms of the Agreem@ntiuding the Scope Book), Seller may update
data or other information for the specified characteristic untl&@ prior to the Closing.

A 2-@ubject to the other terms of the Agreement (including the Scope Book), Seller may update
data or other infanation for the specified characteristic until@ys prior to the Closing if the
update constitutes an i mprovement to the spec
The net effect of all updates classifiedcasegory? updates undekppendice2, 3, and 4 may

not be to increase the levelized cost of energy from the Project.
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A F i fiZelleomay update data or other information for the specified characteristic only with
the prior written agreement of Buyer and Seller, which shall nahbsasonably withheld by

either Party.

This Appendix is subject to, without limitation, the termsSettion9.4 of the Scope Book.

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

[Attached]

*** END OF APPENDIX 5***

"NTD: To be provided by Seller and approved by Buyer prior to the Effective Date. The procedures are expected
to include, among other things, piest meetings, checks, and other requirements, test procedures and protocols,
notice and engineimg, equipment, instrumentation, monitoring, control system and other document deliverables,
and data collection and filtering.

CONFINDENTIAL
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Appendix 6: Project Site Map?

*** END OF APPENDIX 6 ***

8 Appendix 6 cannot be updated without approval of Buyer.

CONFIDENTIAL
Exhibit A - Pagel25



Appendix 7: Approved Manufacturers and EPC Contractors List

A vendor appearing in the list below as an Approved Vendor for a particular type of
equipment, system, or item shall not be an Approved Vendor for the manufacture of any other
type of equipmensystem, or item unless it is also identified therein as an Approved Vendor for
such other type of equipment, system, or item. The inclusion of an entity on the list does not
mean that such entity has been determined to satisfy or beapg@/ed with repect to the
requirements in, and other terms of, this Scope Book or the Agreement that apply, directly or
indirectly, to EPC Contractors, vendors, manufacturers, or providers of equipment, systems, or
items on (or not on) the list. Nothing in this Append is intended to or shall limit the
application of such requirements or terms, directly or indirectly, to any entity on the list.

Vendors or EPC Contractors not included in the list shall be considered and permitted
upon Buyer 0s ap @mbsadwealbkcreiion. Vendas asddEP@ Coatraators
submitted for approval shall be evaluated based on a combination of installed capacity of largest
facilities, total installed capacity of all facilities, bankability of product, company net worth,
legal sanding of the company, safety record and policies, quality assurance/quality control
procedures, and other factors.

Approved Manufacturers List
Major Equipment i Excludes major equipment covered imAppendix 9 - Collector
Substation andAppendix 10- High Voltage Overhead TransmissiorLine
: . Hanwha Q| Canadian
Jinko Trina LG CELLS Solar
Phono
FirstSolar Astronergy | Talesun LONGI Solar
PV Modules (SUMEC)
Yingli JA Solar Suntech SunPower | REC Solar
Risen HT Solar
GE TMEIC | Schneider |Coner . | SMA
Inverters
Chint Ingeteam ABB
Array Game
Technologies| NexTracker SunLink | Shoals
Inc. Change
Racking System .
RBI Schletter TerraSmart| Ideematec | Unirac
SunPower | Soltec Nclave
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Approved Manufacturers List

Major Equipment i Excludes major equipment covered imAppendix 9 - Collector

Substation andAppendix 10- High Voltage Overhead TransmissiorLine

ABB Central | cpcoMm
Maloney
LV/MV Transformer | Virginia
Transformer | Cooper/
with external | Eaton
surge arresto|
Switchgear ABB Cutler GE Powell
Hammer
Balance of Plant
Combiner /
Recombiner Boxes SolarBOS Shoals Bentek
Disconnects Square D |Siemens | Eaton ABB SMA
Campbell Kipp and
Data Logger Scientific Zonen
Kipp and Eppley
SR Zonen Laboratory =X
Temperature Sensor | Aros Solar
(cell) Technology
Anemometer el
Instruments
Power Distribution Powell Zachry PACS Alstom
Center
Battery Energy Storage System
Samsung LG Chem |BYD Panasonic | Tesla
Batteries
CATL
, Power
Power Conversion i ULIEE SEIRSIEEy Electronics I
System i
ABB Chint
EPC Contractors: [Seller to provide alistof EPCont r act ors for Buyer ds
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*** END OF APPENDIX 7 ***
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APPENDIX 8: NERC Requirements- Effective Date’

NERC Title Requirement(s) | NERC
Standard Responsibility
EOR0044 EventReporting R1, R2 GO/GOP
FAC-001-3 Facility Interconnection Requirements | R2, R4 GO
FAC-0022 Facility Interconnection Studies R2, R5 GO
FAC-0034 Vegetation Management R1, R2, R3, R4,|GO
R5, R6, R7
FAC-008-3 Facility Ratings R1, R2, R6, R7,|GO
R8
IRO-010-2 Reliability Coordinator Data R3 GO/GOP
Specification and Collection
MOD-025 Verification and Data Reporting of R1, R2 GO
Generator Real and Reactive Power
Capability and Synchronous Condenss
Reactive Power Capability
MOD-026 Verification of Models and Data for R2, R3, R4, R5 |GO
Generator Excitation Control System o
Plant Volt/Var 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
PRG002-2 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 andCorrection R5, R6
PRGO0051.1b| Transmission and Generation Protecti¢ R1, R2 GO

System Maintenance and Testing

9NTD: Items to be updated and current as of the Effective Dateedigreement and as required thereafter
pursuant tdsectionss and 9.4 of the Scope Book.
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NERC Title Requirement(s) | NERC

Standard Responsibility

PRGO0056 Protection System, Automatic Reclosir| R1, R2, R3, R4, GO
and Sudden Pressure Relaying R5
Maintenance

PRGO006 Automatic Underfrequency Load R8 GO

SERGO02 Shedding Requirements

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

R7, R8

PRGO0151 Remedial Action Scheme Data and R1, R2, R3 GO
Documentation

PRGO0161 Remedial Action SchemMisoperations | R1, R2, R3 GO

PRGO017-1 Remedial Action Scheme Maintenance R1, R2 GO
and Testing

PRG0181 Disturbance Monitoring Equipment R1, R2, R3, R4,|GO
Installation and Data Reporting R5, R6

PRG0192 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 Relay Settings

PRG0252 Generator Relalzoadability R1 GO

PRGO026-1 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-002-4.1 | Generator Operation for Maintaining | R5, R6 GO
Network Voltage Schedules

COM-001-3 | Communications R8, R11, R12 GOP
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NERC Title Requirement(s) | NERC
Standard Responsibility
COM-002-4 Operating Personn€lommunications R3, R6 GOP
Protocols
System Restoration from Blackstart R11, R12, R13,
EOROOS3 | Resources R14, R15, R16 | COF
IRO-001-4 Rellablllty C_o_ordlnatlon R2. R3 GOP
Responsibilities
PER0052 Operations Personnel Training R6 GOP
PERO0061 Specific Training for Personnel R1 GOP
T?(CI:I)OM System Protection Coordination R1, R3 GOP
TOP-001-4 Transmission Operations R3, R4, R5, R6 | GOP
Transmission System Planned
TPL-007-3 Performance for Geomagnetic R6 GOP
Disturbance Events
VAR-002-4.1 Generator Operation for Maintaining R1, R2, R3, R4 | GOP

Network Voltage Schedules

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

1.1 Purpose

This Appendix 9to the Scope Bookthisi Appemdi »r@®vi des design r ¢
and reference material for the design of renewable energy (solar, wind, battery storage)
coll ector substations (the AColl ector Subs
Project. ThisAppendix 9isintendedtor ovi de t o Sell er and ot he
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 parts of the Agreementifdormationregardingproject sequencing and
milestones, the project execution plan, project schedule and schedule management,
project controls reporting, health and safety information, factory acceptance tests,
training, required submittals, design reviews, equipment recgpdsified deliverables,
project documentation, and other relevant matters not covered #ptendix 9

1.3  General Data®

This Appendix 9addresses aspects of the Work relating to Collector Substations. It is not
intended to be, and shall not be constrigele, a comprehensive list of each and every

element or other requirement applicable towWmka nd s hal | in no way |
obligations under the Agreement or any Ancillary Agreement. Without limiting the other

terms of the Agreement or any Araily 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, all Laws

(including codes) and applicable Perméaad the other elements of the Performance

Standard.

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

UNTD: The document remains subject in all respects to Buy
(including by Buy er Orsoccadioh, this draft inohadés tcestain peovisprson tise)basis that

the drafters were unaware of information that might cause those provisions to be drafted in a materially different

way or eliminated altogetheiThis draft may need to be revised tdeef certain matters included or not addressed

in the Agreement or the RFP or that have been reconsidered. ELL reserves the right to issue an updated version of

this document at a later date.
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comply with all requirements specified in the GIA or any other Required Deliverability
Arrangement.

This Appendix 9is part of theScopeBook.

Article, Section, TablefFigure and Attachment refereas in thisAppendixare 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 components:
HV switchgeatr, if applicable

MV switchgear, if applicable

MV/HV transformer(s)

Switchyard buses

Revenue metering

Circuit breakers

Disconnect switches

Overhead line

Normal AC and DC Power Distribution
Backup power supply/emergency generator
UPS, if applicable

HVAC

Grounding (grid an@onductors)

Lightning protection system, if applicable
Conduits and cable trays

Cables

Relay Protection

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

Relay and Control Panels
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DC Control Power (including batteries, chargers, and motoring)
Lighting systems (including emergency lighting)

I&C system (incliding fire alarm system), if applicable
Earthwork

Structures

= =2 =a4 =4 A -

Control enclosure
1 Fencing

Changes in this Revision

[Reserved]
Deviations

Any deviations from the MFS for the Collector Substations or the terms dfppisndix
9shall require Buyerodés prior approval and \

DEFINITIONS, TERMINOLOGY AND ACRONYMS

Terms with initial capital letters uséxit not defined in this document shall have the
meanings ascribed to such terms in the Agreement, unless the coatéfastly
requiresotherwise For the avoidance of doubt, the rules of interpretation set forth in
the main body of the Agreement shadpdy 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) phagde-phase voltage of a portion of an
alternatingcurrert 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 phasi-neutral voltages.) (ANSI C84.1)

Nominal System Voltage The voltage byvhich a portion of the system is designated,

and to which certain operating characteristics of the system are related. Each nominal
system voltage pertains to a portion of the system bounded by transformers or utilization
equipment. (ANSI C84.1)

Maximum System Voltage The highest system voltage that occurs under normal
operating conditions, and the highest system voltage for which equipment and other
components are designed for satisfactory continuous operation without derating of any
kind. In definingmaximum system voltage, voltage transients and temporary
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overvoltages caused by abnormal system conditions such as faults, load rejection, and the
like are excluded. However, voltage transients and temporary overvoltages may affect
equipment operating permance and are considered in equipment application.

(ANSI| C84.1)

Low Voltage (LV): Nominal system voltage less than 1000 volts. This term is also used
as an adjective to designate the low voltage winding of a power transformer and for
referring to tke low voltage side of a distribution substation.

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
below 100 kV).

High Voltage (HV): Nominal sysem voltages 68V and higher up to 23kV. (Note

that ANSIC84.1 defines high voltage as nominal system voltage betweek/18d

230kV). This term is also used as an adjective to designate the high voltage winding of a
power transformer and foeferring to the high voltage side of a distribution substation.

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

Ampacity: The currerdcarrying 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 and stipwn transformers arranged to reduce
distribution voltages to lower distribution voltages.

Switching Station: A substation that connects three or more transmission linke's 69
above without power transformers. A switching station does not serve distribution load
and does not include transfoation

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 terns 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 bemployment 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
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Base floodmeans the floodelel having a one percent chance of being equaled or
exceeded in any given year. Base flood is also known ageditdflood. Note that a
100-year flood does not mean that such a flood occurs once evepeafX) instead, it
means that there is a oneanehundred (or 1%) chance of such a flood occurring in a
given year. There is approximately a 63.4% chance of one or mongeaffoods
occurring in any 10§ear period.

Applicable Codes and Standards

The Collector Substations shall be designed andtogsted in accordance with all
applicable and up to date codes, ordinances and standard industry practices including,
without limitation, ANSI, IEEE, NEMA, standards and FERC, NERC and OSHA
regulations. This includes, without limitation, the standardisgandelines for substation
design established by the following sources:

American National Standards Institute (ANSI)

Institute of Electrical and Electronics Engineers (IEEE)

Insulated Cable Engineers Association (ICEA)

American Society of Mechanical Engiers (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)

=4 =2 =0_-0_9_9_9_9_42_2_9_-2_-2_-2-2_2._>-2-

= =

The latest issued Standards and Codes at the issuance of the effective date of the
Agreement shall be used. Earlier editions are not allowed unless spigifilentified 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, Seller is obligated to
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5.1

5.2

5.2.1

5.2.2

any increased compliance abowkat is required by the Standards and Codes at the
effective date of the Agreement. This risk is borne by Seller.

SAEETY

The Substation Designer shall incorporate safe work practices into the design of the
collector substation. The Collector Substatidasign and construction shall allow safe
operation and maintenance under all foreseeable operating conditions. The design shall
ensure that maintenance can be carried out without a significant effect on the Collector
Substations operation and will allowlequate working space to maintain minimum
approach distances as specified in$eetion5.2.3 Table3.

Other aspects such as fire hazard and fire suppression and environmental aspects, such as
site drainage and oil containment, shall be considered and incorporated in the design.

The Substation Designer is responsible for ensuhagthe 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

Seller shall use the criteria and values set oltinr! Reference source not foupdnd
any other criteria and values reasonably determined by Buyer to be necessary or
appropriaten the design of the Collector Substation

Substation Current, Voltages and Clearances

Current Ratings

The Collector Substation bus systems, jumpers and equipment which is part of the bus
shall be designed to serve the maximum equipment ratings. Equipment attached to buses,
but not a part of the bus system, shall be designed to service the equipaenum

capabilities.

Any current calculation performed shall take into consideration ambient temperature,
temperature rise, conductor maximum operating temperature and coefficient of
emissivity. Typical and acceptable ambient temperature valweftinuous ampacity
shall be 40°C.

Size, variety, and types of conductors used in the Collector Substation shall be kept as
minimal as practical.

Voltage Ratings

The Collector Substation equipment and bus systems shall be designed for the voltage
ratings n accordance witfiable1. Any project specific vol
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considered, such as high voltage or contamination will dictate increased Basic Impulse
lev e lBEHLO() A f or
and Buyer during project planning phases.

a specific

desi gn. Thi s

Table 1: 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

345kV |38 kV 200 kV

69 kV 72.5kV (350 kV

115kv 121 kV 550 kV Circuit breakers and instrumesirrent transforme
shall be rated 145 kV and 650 kV BIL.

138 kV 145 kV 650 kV

161 kv  [169kV [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

s hal

All Collector Substation equipment shall be designed to maintain minimum substation

clearances and spacingTable2, Table3, Table4, andTable7. The below clearances
are the minimum allowable clearances for common collector substation HV and MV

voltages. Values listed are for altitudes of 1atters (330@eed or less. See
IEEE 1427 for altitude adjustments (if required).

Table 2: Substation Minimum Clearances

Minimum electrical clearances between the conductors, and conductors to ground, shall
be as tabulated below.

Minimum Clearance to

Minimum Clearance Betweer

Nominal Voltage| BIL (BSL) L Phases (or Live Parts) for
Ground for Rigid Parts 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
34.5kV 200 kV 15 inches 16 inches
69 kV 350 kV 26 inches 29 inches
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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
500 kV 1800 (1300) kV 135 (150) inches 150 (215) inches

Table 3: Substation Minimum Safety Clearances

Minimum horizontal and vertical clearances to live parts for worker safety shall be as
tabulated below. Thes#earances are intended to prevent unintentional encroachment by a
worker into the guard zone.

Nominal Vertical Horizontal
Voltage BIL (BSL) Clearance Clearance
7.5 kV 95 kV 8 ft 10in 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 4ft1lin
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 4: Substation Minimum Vertical Clearances above Ground

Maximum System Voltage Pedestrian Traffic Roadways
7.5 kV 14t 6in 18 ft 6 in
15 kV 14ft6in 18 ft6in
25 kV 14ft6in 18 ft 6 in
38 kV 14ft6in 18 ft6in
72.5 kV 15ft2in 19ft2in
121 kV 16ft1in 20ft 1in
145 kV 16ft7in 20 ft 7in
169 kV 17 ft 21 ft
245 kV 18ft6in 22 ft6in
362 kV 20 ft 9in 24 ft 9in
550 kV 24 ft 4in 28 ft 4in
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Note: These clearances shall be maintained 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
15 kV 110 kV 10ft 1in
25 kV 150 kV 10 ft4in

34.5 kV 200 kV 10 ft 7 in
69 kV 350 kV 11ft7in
115 kV 550 kV 13 ft
138 kV 650 kV 13ft8in
161 kV 750 kV 14 ft4in
230 kV 900 kV 15ft5in
345 kV 1300 kV 18 ft 4 in
500 kV 1800 kV 21 ft6in

53 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 requirementithe 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 equi@ndriietween equipmesthall be
ACSR (aluminum conductor steel reinforced), AAAC (all aluminum alloy cable) or AAC
(all aluminum cable). Bus connectors shall be aluminum alloy for alumitoum

aluminum canections and tinned bronze for alumintwrcopper connections.

Hardware connectors shall be welded onto the cable or tube. Aeolian cable shall be
installed in the switchyard tubing to limit bus vibration.
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5.3.4 Insulators

All insulators for the rigid bus systanddisconnect switches shall be porcelain station
post and shall be ANSI 70 gray in color.
may be required based on detailed analySmeSection5.3.4.1 Polymer station post
insulators shall be used for jumper standoff support.

Insulators shall conform to AN&29 standardsinsulatorsshall be specified to satisfy
mechanical and electrical requirements includiregpage based on the project
contamination criteria. If contamination criteria is not available, medium (35mm/kV)
shall be used.

5.3.4.1Insulator Strength

The determination of the required cantilesgengthof the insulator shall be performed

in accordance witAANSI/IEEE Standar@®05. The determination of the required

effective bus span length due to insulator strength shall be determined for the insulator
chosen and the external forces applied.

5.3.5 Load Combinations:
Case I Extreme Wind: 25D +25Wgw+1.0SC
Case 2 Ice with Concurrent Wind: 25D + 2.5 Wlfp+ 2.5 WIf + 1.0 SC
Case 3 Seismic: 25D+ 25E (or B)lre+ 1.0 SC

Refer to ASCE 113 for definitions of the load components within the load cases above.
Design values for these load cases|dimbsdefinedin Section7.1. IEEE6052008
recommends a safety factor of 0.4 be applied to insulator strengths for loads other than
short circuit loading and.O for short circuit loading. As detailed in IEBB5-2008,
Section12.4.2, 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 sbwn above are used to account for the safety factor on the insulator
strength.

5.3.6 Surge Arresters

The surge arresters shall be station cl ass
be in accordance with ANSI62.11. The arrester housing shall be madsolymeric

silicone and shall be gray in color. Arresters up to a rated duty cycle voltagé&\éf 60

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

Arresters shall not be used as rigid bus supports. Arresterbshagtalled on all

incoming line terminals and at transformer terminals. Arresters shall be installed as close
as possible to the equipment being protected. Ratings for surge arresters shall be as
shown inTable5 and dimensions shall be as showT able6.
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Table 5: Station Class Surge Arrester Ratings

Nominal System Rated Duty-
Voltagsé 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 Ungroundedr Impedance Grounded, Dell 6 51
connected system
Distribution Networks (Note) 9 7.65
Effectively Grounded, wye connected sys 12 10.2
12.4714.4 Ungroundedr Impedancé&rounded, Delta 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 Ungroundedbr Impedance Grounded, Dell 48 39
connected system
Distribution Networks (Note) 48 39
69 Effectively Grounded, wye connected sys 60 48
115 Effectively Grounded, wye connectegsten 96 76
138 Effectively Grounded, wye connected sys 120 98
161 Effectively Grounded, wye connected sys 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 and Systems where an accidental ground can
exist for long periods of time.

Table 6: 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
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C@iﬁdvgll:%e Creepage Distance Height
21 kV 380 160
30 kV 450 190
36 kV 550 230
48 kV 550 230
60 kV 690 250
96 kV 1150 450
120 kV 1380 500
132 kV 1610 650
192 kV 2300 920
276 kV 3450 1100
420 kV 5000 1750

5.3.7 Disconnect Switches

GSU highside main disconnect switches are not required when there is only a single
transformer configuration. The HV line disconnect shall provide isolation to HV circuit
breaker and transformer withoedmpromising safety or operations. When a dual
transformer configuration is in place, the high side transformer circuit breaker shall
include disconnect switches. The GSU shall include a low side disconnect switch to
allow isolation of the entire transfoer zone without the need of opening feeder circuit
breaker hooksticks.

The disconnect switches shall be three pol
station post insulators, switch blades, contacts, operating mechanisms and include all
necessarhardware for the assembly and mounting to steel structures. All disconnect
switches shall conform to IEEE Stand&®d87.30.1 for HV switches. Ratings for

disconnect switches shall be as showmable7 andTable8.

Standard practice is to orient the vertical and side break switches so that the blade shall
be dead when thawitch is in the open position, i.e. the hinge shall be towards the closest
circuit breaker.

All disconnect switches shall be provided with arcing horns which will interrupt charging
or magnetizing currents to prevent any arcing at the main switch con@asanding
switches will be required for HV line disconnect switches. The line disconnect switch
and associated ground switch shall be mechanically interlocked to aveopenation,

i.e. closing the line disconnect switch when the ground switchsgdland vice versa.

Table 7: HV Disconnect Switch Ratings

Nominal Operating
Vol tage (pha

230kV | 161 kV | 138kV | 115kV 69kV 34.5 kV
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Maxi mum Vol t SeeTablel
to phase)

Basic Impulse Level (BIL)

Maximum Continuous To be determined after study results
Current (amperes)
Short Time Withstand To be determined after study results
(symmetrical) Current
Vertical
, : . Break/
Preferred Configuration Vertical Break/Double End Break/Center Breg Center
U= Break/
Hookstick
Table 8: EHV Disconnect Switch Ratings
Nomi nal Oper ati ng [345kV 500kV
phase)
RatedVoltage 362 kV 550 kV
Lightning Impulse Withstand Voltage (1300 kV 1800 kV
Switching Impulse Withstand Voltage {885 kV to ground 1150 kV to ground
1120 kV across open gal450 kV across open gay
Rated Continuous Current: 2000 A, or 3000 A 2000 A, or 3000 A
(To bedetermined after (To be determined after
study results) study results)
Rated Short Time Withstand 63 kA rms, 164 kA peak63 kA rms, 164 kA peak
Shorttime Current Withstand 3 seconds 3 seconds
Duration

Line switches shall benonitored by the RTU or SCADA system.

All disconnect switches whether motorized or not will have auxiliary contacts for system
monitoring. Auxiliary contacts on motorized switches will not be actuated by the motor
cam but will be triggered based on theygibal switch position.

Electrical interlocks shall be installed to prevent opening of motor operated disconnects
and/or grounding switches when the station main breaker is in the closed position.

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

Gradient control rings shall be provided for switches at 230kV and higher voltages on
both the hinge end and the jaw end to fully shield the live mechanism parts including the
terminal pads.
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Flexible braids are not acceptable aspags shunts. Flexible laminated current carrying
components are acceptable only when welded connections are made on each end. Bolted
connections are not acceptable on laminated components. All moving contact surfaces
for current transfer shall be silver or silver alloy. Aluminum or plated aluminum is not
acceptable.

The switches shall be free of visible corona at 110% rated voltage. The Radio Influence
Voltage (RIV) shall not exceed 3@Gicrovolts.

All fastenings, nts, bolts and washers utilized in the Hiwe parts area shall be of kot
dipped galvanized steel. Plated fastenings are not acceptable.

All bearings shall be heavy duty with stainless steel balls and races. Aluminum or its
alloys are not acceptable amaterial for bearing raceways or bushing surfaces.

Bearings shall be maintenance free and not located in the current carrying path. Switch
bearings shall be lubricated and sealed and shall not require further field lubrication. Dry
type, nonlubricatedtype bearings will be preferred. Lubricant shall be-deteriorating

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

All switches supplied with manual operating mechanism sleateadily convertible to
motor operation.

Maintenance ground studs shall be supplied on both hinge and jaw sides of the switch for
attachment of portable ground cables. Design of the ground stud attachment shall be

such that presence or absence ofgiteeind studs will not change the switch height from

its base to the top of the switch terminal pads. Ground studs shall be capable of being

added to a switch in the field without undue switch dismantling. The ground studs shall

be corona free, and shak 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 attaching the portable ground cabl e
a 50feetlength of a 4/0 copper portable ground cable.

5.3.8 Operating Mechanism

Hookstick operated switches may be used for equipment or circuit isolation, and
regulatorbypass applications up to 34.5 kV. Hookstick operated disconnect shall be
located to providewitch operator space to allow dBégree switch stick angle, for

opening or closing, without operator or switch stick bumping into adjacent equipment,
structures or foundations. Escape paths shall be considered in layout to deal with arcing
or equipmentdilure 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 designed such that the complete three phase switch
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assembly cabe operated téully open and closed positions by one person with a force of
not more than 3%s applied to the actuating handle.

The vertical operating pipe operation for switches up to and including\148all be

torsion operated by a swing handlEhe 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 [&s, shall utilize a worm gear operator.

The vertical operating pipe operation fiofO 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 torsional gear drive mechanism with a gearbox for each pole. Tagngpe
mechanism shall be designed such that the completefihese switch assembly, can be
operated tdully open and closed positions with a force of not more thdhs3&pplied

to a manual actuating handle. The worm gear operator, when suppdik:dbesim 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 shall be no more thanib8hes in length.

Status indication abperator 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 the switch operating handle and/or the motor operator shall be
the center pole support column.

The switch shall use porcelain station post insulators ANSI TR 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 Tuners
Communication using carrier equipméime traps and tuners) shall not be used.

5.3.11 Metering Devices

5.3.11.1 General
Metering systems for the Project shall be designed and installed to monitor and record all
energy traveling to and from the Project and to permit the evaluation of the functionality

and dficiency 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 circuits.
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A set of metering current transformers on the GSU secyrstiatl 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 to be removed
without disturbing current transformer circuits.

All permanetly installed electrical metering instrumentation, or a combination of
temporary test and permanently installed instrumentation, that will be used for the Project
Performance Tests shall comply with maximum allowable measurement uncertainties per
ASME 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 test switches 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 purchase the revenue
meter(s) from ELL Transmission during the design phasleeoProject.

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 apdiraid 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 extended range CTs and 0.15Z
accuracy PTs for GSU higgide revenue metergy. Seller shall provide the revenue

meter cabinet(s) to Buyerds specifications
needed for revenue metering. Buyer shall install the revenue meters and make the final
connections t o t hukefontleetWsrk shall allovéaréakoaablé jgeriod ¢ h e d
of time for Buyer to undertake, complete, and test such installation and final connections,

and Seller shall use commercially reasonable efforts to cooperate with Buyer in

connection with such installatiome final connections

5.3.11.3 Metering Locations

Other than where included with standard equipment packagegr(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)
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5312CCVT06s

& PT

0s

Voltage transformers and/or CCVTs aeguired to provide a low voltage supply to
protective relays and metering equipment.

Voltage transformers, CVTs and CCVTs are directly connected to the high voltage bus.

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

Auxiliary transbrmers are not permitted.

Refer toTable9 andTablel10for required CCVT and Piatings, respectively.

Table 9: CCVT Ratings

Nominal | Maximum BIL |Performancg Nameplate| Nameplate Accuracy
System | Lineto Reference Ratio Secondary

Voltage | Ground Voltage Voltage

Voltage
69 kV 42 kV 350kV | 40.25kV | 350/600:1/115/67.1 Voltg 0.6 WXYZ
115 kV 70 kV 550 kV 69 kV  |600/1000:1 115/69 Volts| 0.6 WXYZ
138 kV 84 kV 650 kV| 80.5kVv |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| 138kV [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| 287.5KkV [2500/4500:115/63.8 Volt40.3 WXYZ, ZZ
Table 10: 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/14.4kVY 70:1 120V 0.3Z | 1000 VA
25 kV | 150kV (14.4kV/24.9 kv Grd Y 120/200 :1:1| 120/72V| 0.3Z 1000 VA
34.5 kV | 200kV [20.125 kV/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 Y 350/600:1:1|115/67.08\ 0.3ZZ | 2000 VA
115 kV | 550kV | 69 kV/115 kV Grd Y| 600/1000:1:1 115/69V | 0.3ZZ | 2000 VA
138 kV | 650kV |80.5 kV/138 kV Grd Y 700/1200:1:1115/67.08\ 0.3ZZ | 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 kV/230 kV Grd Y|1200/2000:1:]1 115/69V | 0.3ZZ | 2000 VA

5.3.12.1 Free Standing CTs
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Al current transformers shall be in accor
following requirements.

Relaying Bushing type, fully distributed windin
specified. (X and Ypositions on a breaker bushing 69kV and higKeposition on a
breakerbushing34.5kV only.)

Metering Bus hi ng type, fully distributed windin
0.30% B 1.8 or as speci fi edbreakefbashimgdor i nst al
69kV and higher or on the Y position on a breaker bushing at 34.Sk¥.Section

5.3.11.2for Revenue Metering Requirements

Free standing post type current transformers shall be designed to operate at an average
ambient temperature 80°C and with a winding temperature rise not to exceed 55°C. In
Buyeld service area, the ambient temperature under full sun can reach as high as 45°C to
50°C.

The minimum thermal rating shall Re0.

| f continuous | oad isCgJoishglltoabesofiXe ampe
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.

Geneally, the current transformer rated primary current shall be 10% to 40% above
maximum load current when peak load information in unknown. Consideration shall also
be given to short circuit levels. The maximum CT ratio shall be selected so that the
maximum fault current is less than 20 times the maximum current tap, and so that the
maximum secondary CT current is less than 100 amps under maximum fault conditions.
An additional rating margin of not less than 25% shall be provided to accommodate
future inceased fault levels.

Refer toTablel1l andTablel12 for required minimum CT ratiosnd CT accuracy,
respectively.

Table 11: CT Ratios

Fault Current Minimum CT Ratio
481 64kA 4000/5

3271 48kA 3000/5

207 32kA 2000/5

0- 20kA 1200/5
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Table 122 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 the following primary current and mininglmarttime thermal
current rating, rms for one second. For bushing anebsip CTs these ratings apply to
the secondary winding only.

Table 13: CT Short-Time Thermal Current

Maximum System . Short T 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 40 kA
3000 A 63 kA
145 kV 2000 A 40 kA
3000 A 63 kA
170 kV 2000 A, 3000 A 40 kA
245 kV 2000 A 40 kA
3000 A 63 kA, 80 kA
362 kV 2000 A 40 kA
550 kV 3000 A 40 kA

5.3.12.2 CT/PT Combo Units

CT/PT Combo units are not allowed. Exceptionsstbe approved by Buyen writing.
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5.3.13 Circuit Breakers

Circuit breakers shall be three phase dead tank design with current transformers (CTs) on
each bushing. A sufficient number of CTs will be supplied to support the system
protection and metering requirements. Circuit breakers shall use SF@iamvac

interrupters.

DC power for the circuit breaker operation and protection will be 125VDC.

Bushings shall comply with the requirements of IEEE Std C37.017. Voltage class and
the current rating of the bushings and insulators shall not be less thantteatiofuit
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, the device shall be jumperedide.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 Maintenanceposgiangi ti ons only (i

HV and MV breakers shall permit local tripping (i.e., tripping via the control switch in

the breaker cabinet OR the 52 CS in the relay panel) regardless of the position of the

relay panel 43 switch associated with that breaker. HV and MV bseakall 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 panel43 wi t ch associ ated wit h ositora fThebr eaker
Maintenance position will be used when working on the circuit and shall initiate a

different set of relay settings.

All circuit breakers shall have dual trip coils. Trip coil 1 and the close coil shall be on the
same 125/DC circuit. Trip coil 2 shall be on a separate 125 VDC circditip circuits
shall be in separate cables

A platform shall be installed for maintenance access if openatthnsot or would not
reasonably be expected to béeatio reach albreakerequipment whiletanding at grade
(cabinet access 0 0 highel). Seller shall perform a detailed review of breaker
manufacturer drawings to ensuhatoperability concerns, such as proper cabinet heights
or the need for a platform, are addressed in accordance witkerfloenfPance Standard

5.3.13.1 High Voltage Circuit Breaker:

HVY power <circuit breakers shall be SF6 gas
with a spring spring type operating mechan
control functions shallbeprovd ed pl us addi ti onal form fAado
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convertible contacts pdrablel14. Circuit breakers shall conform to IEEE C37. Circuit

breaker ratings shall be as shoin Table14.

Table 14: 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
(asspecified) 2000 A 3000 A 3000 A 3000 A [3000A
Rated Short Circuit Current (to be 40 kA 40 kA 40 KA 40 KA 40 kA
determined after study results) 63kA 63KA 63KA
Lightning Impulse Withstand Voltage350 kV. 1650 kV 650 kV  [750 kV  |900 kV
Rated Interrupting Time 5 cycles 3 cycles [3cycles [3cycles [3cycles
Rated shunt Capacitor Switching curi630 A 315 A 315 A 400 A 400 A
Additional Form fao|l2

Auxiliary ContactsFor m A b o |12

The alarm foiSF6gasbreakersshall be annunciated at the operations control ce €.
meter/monitor shall be suitable fitreloss of SF6 emissiondAll of the available alarms
for HV breakers shall be inputs into the substation RTU and made available to the
Electric Reliability @ordinating Council (ERCC) via the communications network

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

Stage 1 Low gas pressure

Stage2Aut o trip of the Trip Coi tlosdoftherCtbseTr i p (
Coil circuit.
Stage3Bl ock trip of the Trip Coil 1 and Trip

Close Cail circuit.
5.3.13.2 EHV Circuit Breakers (345 kV & 500 kV)

Additional specific requirements pertaining to 345 kV & 500 kV circuit beesikill be
provided under separate cover where applicable.

5.3.13.3 Medium Voltage Collector Feeders and Reactive Breakers:

MV Circuit breakers shall be rated for outdoor, thpedes, gang operated, dead tank,
frame mounted vacuum type with motor charged opgyamechanism in conform to
IEEE C37. MV Circuit breaker ratings shall be as showraible 15.

Table 15: MV Circuit Breaker Ratings

Nomi nal Operating Volta 34.5 kV
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Maxi mum Voltage (phase

|

Basic Impulse Level (BIL)

SeeTable2

Maximum Continuous Current (amperes)

To be determined after study resu

Short Circuit Interrupting Current (kA)

40kA with full back to back
switchingcapability; tested and

proverf
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

Formsia o and i

*40kA analysis- use conservatevdesignfesults The results ofihal short circuit model
developed or procured and used in accordance with the Performance Sshiatladittate the

final rating

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

This section describes requirements for the Main Power Transformer (MPT) within the

collector substation. This item is also referred to as the Generateunfstépt (GSU).
The GSU connects the medium voltage collector systehetbigh voltage

interconnecting transmission system.

The GSU shall be built to ANSI/IEEE C5The GSU shall be an outdoor,-filled

powertransformer and designed in accordance with the Project Site climactic conditions
listed inError! Refere nce source not found. The transformer shall be a deltge
configuration (low side to high side) with a neutral grounding bushing on the high side

(wye winding).

The GSU ratings slidbe based on the project expected total generation at all operating
power factors, including all applicable derating factors and confirmed through software
simulations. A minimum 10% design margin shall be included.

The GSU shall be purchased compktea two winding with LV & HV bushings, current

transformers, tap changers, surge arresters, cooling equipment (such as radiators & fans),
and control/monitoring system equipment.

Table16 below provide some recommended transformer specifications to consider.
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Table 16. Transformer Recommended Specifications

Project MW 270 250 200 150 100 20
()
%% ONAN 180 168 135 102 69 18
@ | ONAF1 240 224 180 136 92 24
@
= | ONAF2 300 280 225 170 115
%zZ (H X, 9.0%, 9.0%, 8.5%, 8.5%, 8.0%, 8.0%,
Sequence)
Xo Neutral Reactor Yes Yes Yes Yes No No
Assumptions:
1. Powerfactorrangeequi red at point of interco
2.l nverters are capable of +/ 0.9 pow
3. Substation is not close to synchronous generation switchyard
4. Transformers over 300 MVA not recommended due to 34.5 kV fault current
5. Based on transformevinding configuratonHV ( wy e gnd) ; XV
(delta buried)

5.3.14.1 Loss Evaluation

The test system accuracy for measuring losses shall be as specified G3ZHEZ.00.
The calibration and the accuracy of the test equipment shimideable 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) kilowatts at ONAN rated output, rated
voltage and rated frequency

Auxiliary losses (all cooling in operation)
Load losses shall be evaluated on the ONAN 65°C rating for each transformer.

Transformer losses determined under tests shall be corrected to&°Coad loss
shall not be corrected.

All control components shall be capable of operating in a temperature range of minus
20°C to plus 70°C in the control cabinet(s). The control cabinet design shall ensure that
all control components will operate sdiictory when the transformer is loaded beyond

its nameplate rating in a 40°C ambient temperature, 90% relative humidity, in full sun
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with no wind. The control cabinet design shall ensure that damage from condensation
inside the cabinas prevented.

Thebasicimpulse level (BIL) of the transformer windings and bushings shall be as listed
below for the specified nominal system voltage. The neutral BIL fevyaiconnected
windings shall be a minimum of 1%V.

Table 17:Transformer W inding 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 thecmiled (ONAN) rating shall be as
specified inTable18 below (for 345 kV and 500 kV, requirements will be provided
under sparate cover);

Table 18 GSU Impedance

HV Winding Voltage Impedance %
Without LTC With LTC
230 kV 10.0 10.5
161 kV 9.5 10.0
138kV 9.0 9.5
115kV 8.5 9.0
69 kV 8.0 8.5
34.5 kV 7.25 7.5
24 kV 6.75 7.0
13.8 kV 6.75 7.0

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-bptest
temperature rise of any metal components in the transformer core and tank whether in
contactor not in contact with the paper insulation, shall not exceéd 80an ambient
temperature of 4C.
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5.4

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.

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@a winding. If Seller isinable 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 thepattemperature indicator.

The use of metal oxide varistaviQV) or other internal devices to control voltage

transients is not preferrehd Seller shall obtain approval from Buyer prior to Us#hen

MOVs or other internal arrestors are used, their location shall be shown on the nameplate
winding schematic and ¢ly must be accessibleofn the top of the transformer without

oil drainage

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

The sound pressure level of transhers with an equivalemivo-winding rating of more
than 25 MVA (ONAN) shall be 6 dB below the levels specified in the NEMAITR

The interwinding insulation system for windings shall be designed for a BIL impulse to
one minute 60 Hz. withstand level @bf 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, etcnathalitrict

the transformer loading to levels below those permitted by the winding conductor. The
transformer shall be capable of carrying loads above its nameplate rating in accordance
with IEEE C57.91.

Short Circuit Capability

The transformer shall laesigned and constructed to withstand, without damage, the
effects of both threphase and lingéo-ground througHaults at either of the transformer
HV, LV, or TV terminals. The windings shall not exceed the IEEE thermal limits for the
duration of 2 seands. The préault operating voltage on the ndéaulted 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. Theriwindings shall be designed
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to withstand maximum short 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 transérmer shall be designed according to the requirements of IEEE Std 693 Annex
D. The transformer assembly shall be designed to withstand seismic loading as specified
in IEEE 693.

High temperature fiberglass or Nomex insulation or other Entergy approved high
temperature material shall be used for the insulation between tilatée 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 1200Qi¢80at

40°C ambient), and the maximum gilate or core surface temperature rise shall also not
exceed 12TC (80C rise at an ambient of 4D).

5.4.1 Windings:

All winding conductor materiadhall be coppeand all other currertarrying parts shall
be copper osilver, or alloy(s) of copper and/or silver.

The current density in the winding conductor under maximum rated power at 65°C
temperature rise shall not exceed 4 A /12580 amps per square inch).

The winding conductor insulation shall theermally upgraded paper meeting the life
criteria as defined and verified in IEEE C57.100. The minimum nitrogen content of the
upgraded paper when tested by ASTM standards shall not be less than 2%.

5.4.2 Tank

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

The transformer tank shall be of welded sheet steel construction, free from distortion.

The transfer tank shall withstand full vacuum and at least 10 psig positive pressure
without leakag or distortion.

The transformer tank cover shall be welded on with at leasirrcBQ@iameter manhole.

The transformer tank cover shall be welded to the tank using flanges to facilitate removal.
With the exception of the main tank top and bottom plateside plate welding shall be
within 60 of the corners. Al tank joints
outside.

The tank cover shall be peaked or sloped to prevent rainwater accumulation.aAd
gas seal designs shall have grooveg&sket retention and shall have grooepth
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controlled compression for maximum seal life. Glue should not be used for the gasket

retention.

All gaskets shall be orgiece, oitresistant nitrile elastomer or Fluoroelastonseich as

Viton, compatible wittthe transformer operating temperature. All gasket materials shall
be verified in accordance with ASTM D3455 to be compatible for the intended use with
transformer oil. The gasket material shall also be fully compatible with the fluids used in
the bushing. Gaskets shall not be exposed to the weather. Gasket material for the LV
bushings shall beiton material or equivalent rating.

The | ocati on

of the Ashippingod and
raised letters and symbols on the transier tank.

Nfdresseoc

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 theébushings shall be as tabulated below.

Table 19: BIL ratings for GSU Bushings and Terminals

Nominal System Voltage

Rated Voltage of Bushing

Rated BIL of Bushing

500 kV 1675 kV
345 kV 1175 kV
230 kV 146 kV 900 kV
161 kV 102 kV 750 kV
138 kV 102 kV 650 kV
115 kV 88 kV 550 kV
69 kV 44 kV 350 kV
34.5 kV 22 kV 200 kV
24 kV 16 kV 150 kV,
13.8 kV 10 kV 150 kV,

The rated current of the bushing shall be as specified in IEEE Std C57.19.01 but not less
than 1.2imes thetransformer load current corresponding to its maximum MVA rating

with full cooling in operation. The bushing shall not restrict the transformer loading to
levels below those permitted by the winding conductor. The rate of loss of life of
bushing shall nbbe more than that for the transformer when the transformer is loaded
beyond its nameplate rating in accordance with IEEE Std C57.91

Bushing flange or (flange with adapter) sizes shall be such that the bushings and
mountings supplied allow interchangedilvith older IEEE standard bushings.
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All bushings including the neutral bushing shall be provided with test taps.

All bushings shall be power factor tested.
the bushing nameplates.

The oil sight gauges @ight glassoncovenount ed bushings shall f
that the oil level sight glass in the bushing can be seen from ground level. All bushing
nameplates are to face outward to allow reading of nameplates with spotting scope.

All bushings shall b@aperoil condenser type

Minimum clearance between the live parts of bushings and surge arresters to the
components of the transformer that may be serviced (e.g. gas detector relay, valves,
gauges, etc.) shall be in accordance with OSHA requirementsonBof 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 distandabie20

Table 20. GSU Bushing Creepage Distance

System Voltage Creepage Distance

Up to @ kV 480
69 kV 690
115 kV 1380
138 kV 1380
161 kV 230
230 kV 2300
345 kV 3450
500 kV 4150

The H2 and X2 bushings shall be located on the same centerline, and where practicable
shall be on the main tank centerline.

Minimum metal to metal clearance between the live parts of bushings in air shall be as
tabulated below iTable21

Table 21: GSU BushingMinimum Clearance Between Live Parts

System Voltage (kV) Clearance (inches)
Up to69 kV 480
115 kV 700
138 kV 700
161kV 700
230 kV 780
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345kV

B
o

oo
o0

500kV

Bushing Current Transformers

Internal, multiratio, bushingtype currentransformers (CT) shall hgovided with all
secondaryerminals wired to shorting terminal blocks using ring type iutisout
intermediary splices.

Typical CT Ratios are listed below irror! Reference source not found. Actual

ratios to be confirmed as required to support protection relaying scheme requirements and
shall be submitted to Buyer for approvéor 345 kV and 500 kWoltages requirements

will be providedunder separate cover

Table 222 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 2949 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
(kVLiL) | 69 (1271 MVA| 95100 RATING:
MVA 3Ph @65C
115, 12100
MVA
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 Co@l4$s
specified otherwise elsewhere in this Attachment.

All current transformers shall be mufatio with ratios in accordance with IEEE Std
C57.13.

Provision shall be made to remove and replace the CTs without removing the tank cover.
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Seller shall ensure that theanufactureprovides and include onor as part othe
transformer(s) for th€roject:

Magnetic liquid level indicator with alarm contacts and threaded conduit hub, with two
set points and two sets of alarm contacts per set point

Liquid filling and filter press connection in the top and bottom of the tank
Combination drain andottom filter valve with sampler

Dial-type liquid thermometer and temperatimdicating 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 witkeeder
Lifting hooks on the tank, lifting eyes on the cover 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 deviagith alarm contacts and threaded conduit hub

A hot spot dialtype 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 indicathall have two set points and two sets of
alarm contacts per set point.

De-energized tap changPETC). A DETC is preferred, as follows
Conform to IEEE C57.12.1@rticle 5.1.1.
Steps at +5%, +2.5%, 0%2.5%, and-5%.

Operable from ground level, waita single external lockable operating handle not more
than five feet above ground level.

The tap setting indicator shall be visible from ground level.

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

Load Tap Chnger(LTC): If an LTC is determined to be required due to system and
equipment requirements, then the following requires appligh-speed motor operated
load tap changer with vacuum or resistance switching conforming to IEEE C57.12.10.
Furnish as fthows:
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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 shall be rated to maintain full capacity kethnequal

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 indicatorlocated where it can be readable amdettable 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 IEEE Std C57.12.10.

Each tap position indicath 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 500,6@@trical and mechanical
operations at the top MVA rating of the transforrhefore requiring contact
replacement. The contacts shall be easily accessible.

The load tap changing equipment shall be contained in se@meatcompartment
separate from the core and coils to prevent mixing of oil.

The hand crank for manual operatiof the drive mechanism shall be operable while
standing at the base of the transformer.

The automatic or manual operation of the LTC shall be blocked if the vacuum interrupter
fails to interrupt and transfer the load current during a tap change operation

LTC control relay. Wire to provide sequential or regguential operation.

LTC backup control relay

Latching relay for supervisory selection of AUTO or MANUAL REMOTE operation.
LTC Control devices housed in the transformer control cabinet.

Switch for ManualOff-TestAuto control functions. A contact CLOSED when the
sel ector switch is in either the AOFFO or
Buyeb s supervisory indication.

Switch for LocaiRemote control.
Tap Position Indicator witbrag Hands.

Tap position indication sending unit
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Operations Counter.

Raise/Lower Switch.

Automatic voltage control equipment.
Terminal blocks for cable connection.
Heaters for antcondensation

Stainless steel nameplates and tap changer warning/instrptdies; nameplates shall
not be attached to the radiators

CoolingFans:

Threephase and wired to an auxiliary cooling equipment control panel for power
connection, individually fused or otherwise thermally protected, controlled by the
winding hot spot tenperature.

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 be hdipped galvanized, totally enclogeetfan blades, and meet
OSHA safety requirements.

The radiators shall be equipped with bolted flanges and valves to permit the removal of
any radiator without draining the oil from the transformer or any other radiator; lifting
eyes shall be provided onabaradiator/cooler group

Connection provisions shall be made in the cooling equipment controls circuit to allow
external interlocking with the transformer protective relaying scheme, such that operation
of normally closed contacts of the transformer prisaedockout relay (86T) will shut

down the cooling equipment in the event of an internal transformer fault

Copper grounding pads shall be provided at opposite corners of the tank base. A NEMA
4-hole compression type lug for connection of a BO®il ground cable to the station

ground grid shall be provided for each ground pad and for the transformer neutral
bushing ground connection which shall be bussed to the tank base.

Insulating Oil Seller shall ensure the manufacturer fills the tank with oil aad th
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; identification of ABGB liquid shall be laced on

outside of tank.

Bushing mounted, statietype lightning arresters. Arrester ratings shall be as follows:
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Table 23: GSU Arrester Ratings

System Voltage Surge Arrester Rated Surge Arrester MCOV
Voltage
500 kV 420 kV 335kV
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.
Spacers should be added at the base drtfesters if necessary.

All control wiring shall be 60&olt, 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 current transformers

Terminal blocks shall be rated for 600 volts and accept conductors sized #18 through # 8
AWG,; an additional 20% spare or extra terminal blocks shall be provided; heat shrink
wire markers are required

A core grounding strap shall be provided and accessiitea tank top mamway.
Radiators

Radiators shall be detachable from the main tank and prefestadlype interchangeable.
The radiators shall be equipped with bolted flanges and valves to permit the removal of
any radiator without draining the oil frothe transformer or any other radiator and

without the loss of cooling from other radiator bank#ting eyes shall be provided on
each radiator/cooler group

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

Radiatorshutoff 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 coolingdtioen
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5.4.4

radiator banks.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 thickiess 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/sensghall be calibrated to simulate the winding(s)
actual hottest spot temperature and shall actuate automatic control of the fans.

An alarm relay shall be provided for each stage for cooling failure.

Atwo-posi tion fAFan Tr ansf ®allowsseléction ¢f eithes bark| |
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 banlof cooling equipment 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.
Thefirst cooler groupshallturn ON as soon as the transformer is energized.

Thesecondcooler groupshallbe temperatureontrolled and turn ON when the top oil
reaches a prdetermined temperaturetypically 65C

Control Cabinets

Shall comply with the requirements of IEEE C37.21.

The nside pocket on the door shall contain one copy of the instruction manual. Cabinets

wider than four (4feetshall have two approximately equal sized doors.

All control, power, CT, cooling system and alarm wiring shall be terminated in the
control cabinet The control cabinet shall be insulated from transformer so that the

Afivi brations and heato are not transmitted

Sufficient space and clearances shall be provided at the bottom of the cabinet to facilitate

cable entry and tarination.
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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 Temperature Coefficient fordeatyre 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 weatherproo€onvenience duplex receptacle with ground fault
protection shall be provided on the exterior of the control cabinet. A circuit breaker for
this receptacle shall be provided inside the cabinet.

Lighting: Shall have a switched convenience light. Largenesb shall have two
switched convenience lights.

The cabinet shall be provided with a grounding bar for individually grounding current
transformers, control cable shields, etc.

Provisions for a fall protection system

All standard accessories and maintareadevices as applicable and described in IEEE
StdC57.12.10

The oil preservation system of transformer with a conservator shall be equipped with an
automatically selfegenerating, maintenantee dehydrating breather to prevent outside
air from having dect contact with the desiccant. A separate unit shall be supplied for
the LTC gas space (if applicable). Separatectegnger 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 requirementsr integral protective devices.
Transformer Monitoring
Transformer On lindlonitoring Systems

The transformer shall be provided with arlioe monitoring system to continuously

monitor the condition of LV and HV bushings, transformer dissolved gases and

temperatures and other transformer parameters, including loss of inslifatiorhe on

' ine monitoring system shalfdadbatoagédblopeof
parallel with the conventional cooler controls. Buyer currently uses Dynamic Ratings
Monitoring Control Communication (DRMCC) dime monitoring witha bushing

monitoring system.Thelatest DRMCC monitoring system or better system approved by

Buyer shall be provided with the transformdihe type and model of the dine

monitoring system and mulgas monitoring for the transformer shall be spediiiethe

bid proposal. The ehne monitoring system shallave communications protocols built

in to monitor all parametersBuy er 6 s DCS a .nTie tardsforther shallbs er ver
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provided withthelatest model o& Vaisala multigas monitoor beter), to be specified

by Seller and approved by Buyé&sr continuously monitoring and detedjifault gasses

in the transformer oil. The system shall be complete with necessary hardware, software,
and interfaces. This gas monitor shall perform the fotigviunctions or as specified by
Buyer: Detect, analyze, and correlate quantity of all dissolved fault gassksling

hydrogen (H), carbon monoxide (CO), carbon dioxide (§,@0nethane (Chj, ethylene

(C2Ha4), ethane (gHe), acetylene (€H2) moisturein-oil, and oil temperature.

Annunciator/Data Logger and Alarms

The transformer shaithclude a annunciator/data logger panel in the transformer control
cabinet. The type of annunciator/data logger shall be Rochester Instrument Systems Inc.
(RIS) or equivalent approved by Buyéerhe annunciator shall monitor the systéns

health and indicate ocawnces of alarms, trips, and other general signaling messages.

The aanunciator shall be mounted aminged weathetight panel, for easy access to rear
wiring, in a cabinet of deaftont construction arranged so that water cannot enter the
wiring area othe cabinet when resetting the annunciator in ramynclementwveather.

A plexiglass panel shall be provided for external viewing of the annunciator. The panel
door shall be equipped with a handle mechanism to allow easy access to the annunciator.

The following is a typical list of alarms generated by the monitoring devices that the
annunciator system shall be required to monitor and display. All alarms will be discussed
and approved during the design review meeting ®itier.
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Loss of Normal AC Poer
Loss of Standby AC Power
Power Supply Auto Transfer
Loss of AC Control Power
Group 1 Cooler Fail

Group 1 Cooler Oil Flow Stop
Group 2 Cooler Fall

Group 2 Cooler Oil Flow Stop
Oil Level Low

Oil Level Low-Low

Sudden Pressure SealRelay
Top Oil Temp.100° C

Top Oil Temp.110° C
Winding Temp. 110° C
Winding Temp. 120° C

Gas Detector Relay
Monitoring Devices Fail
Control Cabinet Temp. High

= =4 =4 4 4 -5 4 -5 -9 -9 -9 -9 -9 -9 -9 -9 -5 -9

Alarm contacts shall be Form C type, and shall be wirddpendently to terminal blocks
in the control cabinet to make possible any grouping of alarnBagrfor remote
indications. The contacts shall be rated 125 volts dc, 5 Amps continuous andgs2 Am
dc nonrinductive tripping.

Protection and Monitoring Devices

The transformers shall be equipped with the following devices for monitoring, gontrol
and protection of the transform@ill of which $all have independent alarm contacts
wired to the ternmal blocks in the control cabinet

Oil Level Gauge
A magnetic oil level gauge, Qualitrol Buyerapproved equivalent, with aifch dial,
visible from the ground level shall be provided on the transformer tank and conservator.

The oil level gauge shall be a tvgtage oil level monitorEach stage shall be provided
with two normally open contacts for alarm and trip functions. Contacts of the second
stage shall close when the oil level in the transformer tank falls to a detrehland will
result in an internal flashover of the unit.

Top Oil Temperature Gauge
A conventional oil temperature indicator, QualitroBuyerapproved equivalent, with a
minimum six (6)inch dial, with drag hands, shall be supplied to indicateeimpérature
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of the top oil. The instrument shall be mounted at eye level. The indicator shall be
vibrationinsulated from the transformer. The temperature indicator shall have two
adjustable normally open contacts. Top oil alarm contacts shall bel§&°&t and used
to turn on all of the cooling equipment.

Pressure Relief Devices

A springloaded diaphragrype pressure relief device, Qualitrol Type XRP[Bayer
approvecdequivalent, complete with animal intrusion screen P/N 081 and a DPDT
alarmcontact shall be mounted on the transformer tank cover or the tank wall near the
top. Transformer tanks containing more than 10,000 gallons of oil shall be provided with
two pressure relief devices mounted on diagonally opposite corners of the transformer
tank. The device(s) shall be located remote from the control cabinet(s) and equipped
with directional shield to direct oil flow downward. Pressure relief value shall be
stamped on the device

Sudden Pressure Rise Relays

A transformer with conservataartk shall be equipped with two sudden pressure rise
relays, Qualitrol Type 96014-02, to detect rapid pressure increase in the transformer
tank. The relays shall be located on diagonally opposite corners of the transformer and
shall be flangeanounted wih gatetype shutoff valves located between three (3) and six
(6) feet above the base of the transformer.

Sealed tank transformers shall be supplied with two sudden pressure rise relays, Qualitrol
Type 910, to detect rapid pressure increase in the tramsfaank. The relays shall be
flangemounted with gatéype shutoff valves in the gas space on the tank wall.

The sudden pressure relays shall be provided with Qualitrol typ2@B01 sealn

relays set up for 125 volts dc and reset feature. Attaetpy shall be provided to give
visual indication of sudden pressure relay operation. The target relay shall also have a
reset feature. The alarm and trip contacts of the relays shall be wired to the terminal
blocks in the control cabinet.

Actuation d each relay willresult in aralarm. Actuation of both relays will result in a
unit trip.

Gas Accumulation Detecting Relay

The transformers with a conservator tank shall be equipped with a gas accumulation
detection device for detectirige presence ofombustible gas within the tank and

auxiliary oil-filled compartments. The device shall be Qualitrol type- 03801

complete with a sampling valve and alarm contacts. Sample test valves shall be located a
maximum of five (5) feet above the transformasé.

The design of the gas detecting systshowingthelocation ofthegas detection device
andthegas accumulation systeshall be submitted fd8 u y sappioval before
manufacture. Seller shall also submit a complete written description of opexatio
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applied to the particular transformer with above subntitzd will later become part of
the Instruction Book.

A buchholz gas monitor relay shall be installed based on the transformer design with the
COPs tank.

Dehydrating Breather(s)

The oil preservation system of transformer with a conservator shall be equipped with a
Waukesha/HVS, or Reinhausen or otBegerapprovedautomatically sek

regenerating, maintenanfree dehydrating breather containing an oil bath to prevent
outside aiffrom having direct contact with the slecant.

Top of the breathers shall be within approximately five feet of the transformer base.

Temperature Monitoring System

Transformer shall be provided with an electronic temperature monitoring S{ESTéNs)

in which the temperature rise of the winding hottest spot over the top oil temperature is
added digitally by calculation. The traditional simulated Winding Hotspot Measuring
System consisting of winding temperature CTs, heater circuit, and analdgpe
thermometers is to be supplied only when specifically requested in the purchase order.

The transformer shall be provided with sufficient number of winding temperature CTs,
thermo wells, sensors, dual el etomaonitor RTDs
the transformer oil and winding temperatures using a digital temperature monitoring
system. The transformer shall be equipped with an APT-IUW fromAdvanced

Power Technologiesr Buyerapprovedémperature monitoring system with digital

displays easily readable in daylight.

The sensors, probes, thermo wells, etc., shall be located on the transformer tank sidewall
(not thetank cove), and capable of being installed or replaced withotgriErgizng the
transformer, opening the transformer, or lowering the oil in the transformer.

The ETMS shall have the digital displays for the following:

HV winding hottestspottemperature, each phase
LV winding hottestspottemperature, each phase
Transformetanktop oil

Transformetankbottomoil

Ambienttemperature

1 Control cabinetemperature

= =4 4 A -1

The temperature monitor shall have large LED displays for easy readability in any
lighting condition. The monitor shall operate with a solid state LED light sourteitha
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5.6

5.7

under normal operating conditions last for the life of the transformer without the need to
replace the light source.

The monitor shall cover a temperature range f8afC to+150°C, and shall have a
display resolution of + $C anda 0.7% accuracy at full scale. The device should display
the future temperature gradient projection and the load current. The monitor shall be
complete with #20 mA analog outputs for oil temperaturedavinding temperaturand
have contacts to control cooling, for alarandfor trips.

The monitoring system with digital display gauges shall be mounted in the control
cabinet five (5) feet above the base of the transformer. The temperature motiitse sha
installed in a manner such that all controls are visible and adjustable from the front, and
such that adjustments may be made without interference to other devices. The monitor
shall be labeled as TMS.

The transformer shall be provided with sufficient number of winding embedded fiber

optic sensors at leastree(3) fibers per phase per winding (HV & LV) for winding
temperature monitoring and three fibers for top oil temperature monitoring. The fiber

shall be terminated into Luma Sense digital temperature monitduyerapproved

equivalent located inside the control cabinet. The temperature monitor shall have outputs
to connect to other plant devices, D@8d monitorsincluding the transformer eline
monitoring system.

Generator StepUp Transformer Warranty

The GSU transformer(s) shall be provided
warranty that the GSU transformer(s) shall be free from defects in material, manufacture,
workmanship, and degi for a minimum period of five (5)ears from the date of such

GSU tr ansf or merovidedthatnfesuclgGSk aansfoomer, has not been
energized within six (6nonths after delivery thereof to the Project Site, the warranty
period shall be deast five (5)years commencing six (6) months after the date of

delivery to the Project Site. The GSU transformer manufacturer shall be required to
repair or replace at its cost any GSU transformer (or component thereof) in breach of
such warranty. Thevarranty 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 neutral grounding reactor shall bedi$o 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 Reaor is required. The requirement of the NGR shall
be evaluated during planning phases.

Exhibit A - Pagel77



5.8

Station Service Transformer (Auxiliary Loads)

All HV substations, and other major and strategic substations, shall be provided with two
independent AC station serviseurces 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 be sufficient to supply all loadeddpliowing 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 operating mechanism charging
motors,

d) Substation lighting,
e) Battery chargers.
f) Maintenance equipment, including gas cart, and oil filter truck if feasible
g) Future Loads
Approved sources of ac station service include the following:
a) Distribution line(s) area feeder
b) Distribution transformer connected to a substation bus

c) StationService voltage transformers (SSVT) up to 230 kV (suitably rated for
this service, but not less than 50 kVA)

SSVTs are used as the primary station service source in critical substations or in
substations up to 230 kV without a MV source. The backup station service in such
substations shall be from a nearby area distribution feeder based on economics and
station importance. If a distribution feeder is not available, then a second SSVT shall 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 primary prot®n zones. Surge protection shall be required on the HV
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5.9

59.1

side of the SSVT unless arresters protecting other equipment are close enough to protect
the SSVT.

Alternate sources of AC station service, including but not limited to the following, are to
be usd only in special circumstances and require Buyer approval.

a) Inverter system
b) Solar 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 dr the Design of Lowv/oltage 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 through cé@patanks and reactors at the 3k\blevel.

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.)

Circuit Switcher

Fully rated dead tank circuit breakers shall be used for the switching of power
transformers and shunt capacitor bsirthowever, 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.

Each aplication where a fully rated dead tank circuit breaker is not justifiable and circuit
switcher with a desired fault interrupting rating is not available, a live tank circuit breaker
without post type instrument current transformers may be considered in lieawf ci
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
designed to be rated to the expet capacitive switching current as mentioned in the

IEEE standards. The circuit switcher application shall ensure that these ratings are not
exceeded.
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5.9.2 Shunt Reactors

Air core reactors present unique design and safety considerations because they produce
very high magnetic fields during normal operatidrhe dstance from adjacent iron and

steel structures and apparatus must be sufficient to prevent induction h&atiaty

fencing withreactorsafety signage shall be provided as ded to prevent persael from
getting too close to a set of reactofsworker approaching too close could experience
overheating of ferrous items he is carrying. Thewsedanger that implanted medical
electronic devices such as pacemakers, insulin pumps, or hearinglamalfunction or

fail, causing injury or death. The manuf a

phase spacing and magnetic clearance requirements for perimeter fencing and these
requirements shall be adhered to in the design of the substation.

The Substation Designer shall consult with the manufacturer of the reactors with any
additional questions including clear instructions for reactor grounding. To protect
personnel working near the reactors the Substation Designer shall also request the
manufcturer 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 Capacitor Banks

Shunt capacitor bankeay be installed in ungrounded wye configuration up tokM,5
and shall be grounded wye for 138 kV and above. Fuseless capacitor units shall be
installed in capacitor banks. Seller must obtain Buyer approval for any exception.

The ratings of the shurtpacitor banks shall be provided during detail analysis (project
specific not required in all projects).

5.10 Control House

5.10.1 General

There shall be no wood framing or tri m.
accommodate a clear interiore i g h t0 6o f( mMiOn6i mum) i ncl udi ng

SeeSection8 for control house structural design information.
5.10.2 Roof

All roof panels in all locations shdllave a U.L. wind uplift classification of class 90
(minimum).
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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 be constructed with a minimum of
16-gauge aluminized steel (or a zialuminum finish), flat or corrugated surface, with a
factory baked on light reflecting finish including a minimum-y@ar guarantee.

For concrete buildings, the exterior building walls shall be solid concrete designiw 6 0
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 afL.R (minimum) and a U.L. Flame
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.

The main room (relay room) exit dosrh a | | be 66 wide (doubl e | €
battery room entrance and exit doors shall/l

All doors shall be 86 in height. Al l exit
panic bars and lighted or photo luminescent exit signs.

The batery room outside exit door shall have no outside handle and shall only be capable
of being opened from the inside. All battery room doors (entrance and exit) shall have an
emergency push bar. In the battery room, the floor and all interior wall phaélbes

acid resistant.

5.10.6 Paint

If steel building, steel shall be coated with either aluminum or alum&inmmix

(containing at least 4% aluminum) and shall conform to the proper thickness as specified
by ASTM. All structural steel is to have two shop tsoaf red oxide paint which meets

or exceeds Federal Specification-P686.

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)
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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 tray entrances into the howsdall be 36nches 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#ches thick) with heavy dutgover 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 shadrdaded
5.10.8 Lighting

Interior lighting shall be LED (Light Ertting Diode) light fixtures that provide 400t-
candles of light at a level of three feet above the floor.

External lighting shall be supplied above the exterior doors using weatherproof fixtures.

Exit Lighting (OSHAapproved) shall be an LED (Lighimitting Diode) illumination or
selfilluminating device.

5.10.9 Air Handling

The battery room exhaust fan shall be rated focf@0Q Battery room exhaust fan(s) shall
be equipped with animal deterrent and mountézk8above the floor for security
purposes. Exhaugan(s) shall be controlled and operated with an eleogohanical
timer. Operation intervals of exhaust fan shall be a minimum of four tweimyte

cycles every twentyour hours.

The air conditioner shall be controlled by a remote low voltage héadwlghg control
thermostat, such as Accustat Energy Guard or equivalent, with design set points of 78°F
for cooling and 68°F for heating.
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5.10.10Warranty

5.11

Building finish: minimum twenty (20year norprorated warranty.

The walls, including all walbpenings 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.

Substation Civil/Structural Design Criteria

Seller shall complete all civil works to furnish a collector substation site design, access
road(s), and any otheutdoor civil works required inside the Project Site or as needed

for interconnection of the Project to tBeu y eTradsmission System. The design shall
meet all applicable federal, state, and local Laws and regulations and requirements of the
Agreementincluding the Scope Book and tiigpendix 9 and provide a relatively
maintenancdree design (e.gprovide adequatelgized culverts to limit the possibly of
clogging, provide erosion control means on slopes to eliminate maintenagrealirey,
designaccess road crosection to minimize rutting, etc.).

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 the substation from rain, river elevatgtorm surge, or other causes.

It also includes the placement of structures within known Federal Emergency
Management Agency (FEMA) special flood hazard areas (SFHA) or other flood prone
areas.

The substation location flood evaluation and decisions wétleespect to site and
equipment elevations shall be documented on the applicable substation site and
foundation drawings.

The process to establish the Elevation Basis shall be as follows:

1. Determine if the site location is located within or ne&EMA SFHA.
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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 Flood Insurance Rate Map (FIRM) teeine 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 thegudial impacts to flooding since the
publication of the FIS.

6. Obtain written documentation about local ordinances regarding development
in a SFHA, including any local requirements for development.

For locations outside of a mapped SFHA, but that areestesgh to be at an elevated flood
risk, document the known information and attempt to quantify the risk in relation to the
site. An example of this type of risk evaluation is floodway extents or floodplain extents
ending in a straight line in the vicinitf the site. This occurrence might indicate a road
or railway embankment but may be indicative of an arbitrary study limit.

Determine planned access routes to the site for construction, operation, and maintenance
and if such routes could be adversely eie by surface water flooding. The evaluation
should consider the probability of surface water flooding at critical elevation points such
as control houses, equipment cabinets, and access roads for the expected life cycle of the
facility.

If the site islocated 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 in a FEMA SFHA, the FIS was conduobee timan

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 elevations or if a Hydrologic and tydstudy by a

suitably experienced individual or company would need to be performed to determine.an
Elevation Basis. If it is deemed a study is needed to determine a proper Elevation Basis,
a study should be ordered along with a site topographic sutvagplicable, 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) elevations shall be a minimum oflgrieat above
the Elevation Basis and a minimum of six if@hes above the Final Grade. The final
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TOC elevations shall be chosen to keep all equipment control cabinets a minimum two
(2) feetand if possible four (4feetabove the Elevation Basis. Theofect 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 elevatifam 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 six@)es above the Final

Grade to prevemainwaterfrom entering the house. If the control house has trenches in
the floor, then the bottom of the trenches shall be a minimum of six¢Bes above final
grade. In stations within a FEMA SFHA or otherwise determined to be prone to
flooding, the control hous#oor should be at or above the elevation of the bottom of the
lowest equipment control cabinet. A higher control house elevation may be selected to
allow for easy maintenance access under the house. In existing substations where the
control house is raed 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/stripped to a depth sufficient to remove

orgaric 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 | ess than 0. 5%storm 1. 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 the siteds characitskeswitht i cs f o
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 thed8in 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 the Performance Standards. Wetlands beaibnfirmed by a qualified third party.

5.11.1.7 Stormwater Management
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Seller shall design the Project Site stormwater management plan. Seller shall complete
and submit all necessary permitting applications, including stormwater discharge NPDES
Permitapplications, to the appropriate Governmental Authorities. The design shall
provide quality control of stormwater prior to discharge.

Sell erbés design for stormwater management
guality and quantity requirementslotal, state, and, if applicable, federal Governmental
Authorities. The design shall consist of the following, as a minimum:

Size and design details of stormwater, oil containmentpfibasin, and outfall
Location and size of stormwater pipinglets 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 graded to drain and thesuldaced with a
minimum of six inches of compacted crushed stone.

Aggregate shall meet the following:

If the Collector Substation is not in Arkansadaterial designation#610 Crushed
limestone, primarily used in the Entergy system.

If the Collector Sibstation is in Arkansas: Material designatidrkansas Department

of Transportation Class 7 Bas€rushed granite or limestone, primarily used in
Arkansas. Class 7 Base is a new designation that replaces the old designation (SB2).
The materials in @ss 7 and SB2 have the same gradation.

If the Collector Substation is ilirkansas Material designatior Grade D Base (DGA)
Dense Grade Aggregate-cnushed limestone.

Compaction The crushed stone shall be compacted to a minimum density equal to 95%
of the maximum density obtained by a Modified Proctor Test (ASTV6B7). Do not
grade ruts down; fill with additional aggregate and compact.

Sterlant af t er sub grade preparation and prior
vegetation eradicatosterilant) shall be applied. Sterilant shall be applied from a
minimum of five feet to a maximum of ten feet outside the fence.

5.11.1.9 Drive Access and Road Design

Exhibit A - Pagel86



Substation ingress/egress points are to be compliant with all State and local permitting
requiremats. A permanent allveather twenty (20eetwide roadway shall be provided

for access and egress to the substation site directly from a public street or road. Access
Road shall be adequate for construction and maintenance activities including hauling
heavy equipment such as the collector substation GSU. Access Road shall have no less
than 50ft. centerline turn radii.

Roadways within the substation shall be provided, along the fence if possible, for
personnel and equipment movement. All roadways witie substation shall be at least
twenty (20)feetwide with at least a fifty (50feetcenterline minimum turn radius. A
reduced turn radius inside the substation is acceptable provided thatduedldd low

bed vehicle loaded with equipment can easdygotiate all roads and turns within the
substation fence enclosure. Road crossings 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@k for vehicles to turn around or back out of the yard.

Note that new substations desighate@€@PDE (see Sectioh3) shall include a
vehicleaccess corridor around the exterior of the perimeter to allow-drimend
access by security or law enforcement personnel

5.11.2 Oil Containment
5.11.2.1 Federal Regulatory Requirements

Design and construction shall conform to Code of Federal Regulations4Qitle
(40CFR), Partsl10 and 112.

Oil spill containment shall be provided for the main transformer. Oil spill containment
shall be provided for other equipment when required by authority having jurisdiction.

5.11.2.2 State and Local Regulatory Requirements

Oil containment Ball comply with state and local requirements which are contained in
40 CFR Part 109. State and local governments have generally adopted the existing
federal regulations prohibiting discharges of oil.

5.11.2.3 Containment System
5.11.2.4 Secondary oitontainmentype shdlbe an above grade containment pit.

5.11.2.5 Minimum containment volume is to be 100% of oil contained within protected
equipment imdditionto the volume of rainwater retained during alur 25year
recurrent interval storm event.

5.11.2.6 All designed wateremoval systems shall incorporate a method of monitoring
discharged water quality. Monitors shall be connected to alarm systems.
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5.11.2.7 In designing (sizing) a stone filled collection pit, the final oil level elevation shall be
situated approximately liiches lkelow the top elevation of the stone. This 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 quickenetration to avoid a pool fire. Void
Volume Ratio for stone filled devices shall be between 30 foedfent

5.11.2.8 Pits using drainpipes shall assure that the drainpipe material shall be capable of
withstanding the higher temperatures associated withl &ineoi

5.11.2.9 Oil Filled EquipmentSeparation

oil filled equipment shall be separated fr
potential fire hazards that may impede restoring or maintaining electric service. The
following minimum separations froldFPA 850 Sectiorb.1.4 are suggested:

5.11.2.10Power transformers containing between 500 and 5@00nsof oil shall be located a
minimum of 25feetfrom any building unless the exposed walls consist of or are
protected by a wal |l cerating.aThe barder shdllaxtendn g a t
horizontally 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 i 25fod mnigumvisaraihtainedto ensur e
any other parts of the building that do n

5.11.2.11For outdoor transformers with an oil capacity of greater than Baléns maintain
clear separation of S@etfrom other structures or proveda 2hour fire rated barrier

5.11.2.12A minimum distance of &etshall 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 immegeipment.

5.11.2.13Barriers that are required due to inadequate separation to equipment or buildings shall
be constructed of non combustible, heat r
height shall extend a minimum of 1 foot above the top of any oitlféguipment 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., containment basin, if provided) should be
separated by a minimum offéetfrom the exposed structure to prevent direct flame
impingement on the structure.

511.215Any transformer for theaPl@joectnswdiang ng Ilo
Envirotemp FR3) shall be installed with and maintain a separation distance and
barriers as provided above. If Seller seeks a modification of a separation distance or a
barrier requirement for a transformer on the basis thataheformer will use a listed
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less flammable insulating oil, Seller shall perform and provide to Buyer a detailed
hazard evaluation of such transformer with the proposed less flammable insulating oil.
Buyer will consider such evaluation in its reviewtloé modification request.

Structures and Foundations

CODE AND STANDARDS

The structural design of the substation shall be in accordance with the latest revision of
industry codes, standards, and design guides unless stated otherwise. Applicable federal,
state and local codes and standards shall also be observed. The following industry codes
and standards shall be observed for civil/structural design.

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 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 c&sBer is obligated to
any increased compliance above what is required by the Standards and Codes at the
Effective Date. This risk is borne by Seller.

American Concrete Institute (ACI)

ACI 318 Building Code Requirements for Structural Concrete
Americanlinstitute of Steel Construction (AISC)

AISC 36Q Specification for Structural Steel Buildings
American National Standards Institute (ANSI) standards
American Society for Testing and Materials (ASTM) standards
American Society of Civil Engineers (ASCE)

ASCE 113 Design of Substation Structures

ASCE 48 Design of Steel Transmission Pole Structures
American Welding Society (AWS) D1.1

International Building Code

Concrete Reinforcing Steel Institute (CRSI) standards
Institute of Electrical an&lectronics Engineers (IEEE)

IEEE Std 6052008 IEEE Guide for Bus Design in Air Insulated Substations
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7.1

IEEE Std 6932018 IEEE Recommended Practice for Seismic Design of Substations

IEEE Std 15272018 IEEE Recommended Practice for the Design of Buswodated
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 loa cases specified shall include the following environmental requirements:

Dead Load The weight of equipment and support structures shall be included with
appropriate increases for all equipment accessories and structure connections.

NESC District LoadindRule 250B) NESC District Loading shall be selected from
Table24, Table25, Table26, or Table27 based 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 fiicable24, Table25,

Table26, or Table27 based on project location (Note that the values in the tables may
not match the maps depicted in NESC or ASCE 113 for a given county). Wind pressure
shall be developed using ASCE 113. The importance factor (IFW) for Extreme Wind
loading shall be 1.0 coesponding to a 5@ear 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 froffable24, Table25, Table26, or Table27: Load Districts by
Countyi Texas based on project locatiapplied on the equipment or structure. The
importance factor (IFI) for Concuent Ice and Wind loads shall be 1.0 corresponding to a
50-year mean recurrence interval per ASCE Thle3-11. The ambient air

temperature shall be taken as 15°F.

Short Circuit Loading Determined in accordance with ASCE 113 and IEEEB0E3
using eéctrical parameters determined from a-specific analysis.

Seismic Seismic design parameters (accelerations, site class, etc.) will be provided in

the geotechnical report for each site. The seismic loads shall be calculated in accordance
with ASCE MCP 113. Unless larger values are provided in the geotechnical report, the
following minimum values shall be used for the mapped ground motion spectral response
accelerations Ss = 0.140 and S1 = 0.051. The ambient air temperature shall be taken as
60°F.
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Other For equipment mounted on structures, the same design weather conditions shall
apply. Loads associated with operation of the equipment shall be added to applicable
load combinations.

Table 24: Load Districts by County i Arkansas and Missouri

State County Extreme NESC District Concurrent Ice
Wind & Wind Case Ice
mph - Mlight [Medium | Heavy| Thickness

inches
AR Arkansas 100 M 1
AR Ashley 100 M 1
AR Baxter 100 H 1
AR Benton 100 H 1
AR Boone 100 H 1
AR Bradley 100 M 1
AR Calhoun 100 M 1
AR Carroll 100 H 1
AR Chicot 100 M 1
AR Clark 100 H 1
AR Clay 100 H 1
AR Cleburne 100 H 1
AR Cleveland 100 M 1
AR Columbia 100 M 1
AR Conway 100 H 1
AR Craighead 100 M 1
AR Crawford 100 H 1
AR Crittenden 100 M 1
AR Cross 100 M 1
AR Dallas 100 M 1
AR Desha 100 M 1
AR Drew 100 M 1
AR Faulkner 100 H 1
AR Franklin 100 H 1
AR Fulton 100 H 1
AR Garland 100 H 1
AR Grant 100 M 1
AR Greene 100 H 1
AR Hempstead 100 H 1
AR Hot Spring 100 H 1
AR Howard 100 H 1
AR Independence 100 H 1
AR lzard 100 H 1
AR Jackson 100 H 1
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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
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
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MO Pemiscot 100 H 1
MO Stoddard 100 H 1
MO Taney 100 H 1
Table 25: Load Districts by County i Arkansas
State County Extreme NESC District Concurrent Ice &
Wind Wind Case Ice
mph  Might [Medium | Heavy|  Thickness
inches

LA Acadia 140 L 0.5
LA Allen 110 L 0.5
LA Ascension 140 L 0.5
LA Assumption 140 L 0.5
LA Avoyelles 110 L 0.5
LA Beauregard 110 L 0.5
LA Bienville 100 M 0.75
LA Bossier 100 M 0.75
LA Calcasieu 140 L 0.5
LA Caldwell 100 M 0.75
LA Cameron 140 L 0.5
LA Catahoula 100 L 0.5
LA Claiborne 100 M 0.75
LA Concordia 100 L 0.5
LA Desoto 100 M 0.75
LA East Baton Rouge 140 L 0.5
LA East Carrol 100 M 0.75
LA East Feliciana 110 L 0.5
LA Evangeline 110 L 0.5
LA Franklin 100 M 0.75
LA Grant 100 L 0.75
LA Iberia 140 L 0.5
LA Iberville 140 L 0.5
LA Jackson 100 M 0.75
LA Jefferson 150 L 0.5
LA Jefferson Davis 140 L 0.5
LA Lafayette 140 L 0.5
LA Lafourche 150 L 0.5
LA Lasalle 100 L 0.75
LA Lincoln 100 M 0.75
LA Livingston 125 L 0.5
LA Madison 100 L 0.75
LA Morehouse 100 M 0.75
LA Natchitoches 100 M 0.75
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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. Matrtin, North 140 L 0.5
LA St. Martin, South 140 L 0.5
LA St. Mary 140 L 0.5
LA St. Tammany 140 L 0.5
LA Tangipahoa 125 L 0.5
LA Tensas 100 L 0.5
LA Terrebonne 150 L 0.5
LA Union 100 M 0.75
LA Vermillion 140 L 0.5
LA Vernon 100 L 0.5
LA Washington 125 L 0.5
LA Webster 100 M 0.75
LA West Baton Rouge 140 L 0.5
LA West Carrol 100 M 0.75
LA West Feliciana 110 L 0.5
LA Winn 100 M 0.75
Table 26: Load Districts by County i Mississippi
State County Extreme NESC District Concurrent
Wind Ice & Wind
mph M ight [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
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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
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
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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 27: Load Districts by County i Texas
State County Extreme NESC District Concurrent Ice
Wind | Light [Medium | Heavy |& Wind Case Ice
mph Thickness
inches
X Angelina 100 M 0.75
X Brazos 100 M 0.75
X Burleson 100 M 0.5
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
X Leon 100 M 0.75
TX Liberty 125 L 0.5
TX Limestone 100 M 0.75
X Madison 100 M 0.75
X Montgomery 110 M 0.5
TX Nacogdoches 100 M 0.75
X Newton 125 M 0.5
TX Orange 140 L 0.5
TX Polk 110 M 0.75
TX Robertson 100 M 0.75
X Sabine 100 M 0.75
TX San Augustine 100 M 0.75
TX San Jacinto 100 M 0.75
TX Trinity 100 M 0.75
TX Tyler 110 M 0.75
TX Walker 100 M 0.75
TX Waller 110 L 0.5
X Washington 100 L 0.5
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7.2

7.3

7.4

7.5

Load Combinations

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

effects (p delta) for structure stresses.

applicable design document (AISSBO for steel structural shapes, ASE3 for tubular
steel structures, AC318 for concrete structures, ASCE 10 for lattice structures, the
Aluminum Design Manual for aluminum structures, etc.).

Equipment Support Structure Design

Transmission line dead ends shall be located outside thesobstvith a slack span
inside the substation.

Structural supports for bus work, switches, and all other equipment shall be designed in
compliance with ASCE MOP 113, and IEEE 605.

All substation structures, e Xx cdegstructee a d
using hot rolled, structural steel squa
deadend structures shall be designed using tapered tubular polygonal shapes.

Per ASCE 113, polygonal tube structures shall be designed in accorddm@swiE 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 returefpod per ASCE 113[able3-14. For the Ice with Wind load
Combination, the deflection ice thickness shall not be determined by reducing the ice
thickness per ASCE 113able3-15.

Structure deflections shall be checked for loading combinations witbeallfactors
equal to 1.1.

The calculated deflections shall not exceed the values listed below.
Wire-Supporting Structures and Shield Poles

Horizontal deflection of vertical members: 1/100 of height

Exhibit A - Pagel97

end
re,



8.1

Horizontal deflection of horizontal members:1/200 of span

Vertical deflection of horizontal members:  1/200 of span

All other Equipment Support Structures

Horizontal deflection of vertical members: 1/200 of height
Horizontal deflection of horizontal members:1/300 of span
Vertical deflection of horizontal members  1/300 of span

CONTROL HOUSE STRUCTURAL DESIGN

The control house shall be designed using the applicable building code as required by the
Authority Having Jurisdiction (AHJ). If no AHJ oversight is required, the International
Building Code 201%®dition 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. Strdalesagn shall comply with seismic

design and detailing requirements of the IBC, ASCE 7, and AISC 341. Itis preferred to
have an Engineered/prefabricated and delivered to site precast concrete building. Steel,
concrete, and CMU buildings are all accépgaoptions.

Design Loads
Design Loads shall be determined in accordance with IBC assuming @&egioryill.

Roof dead loadWe i ght of built wup roof, roof joist:
permanent equipment, cable tray fully loaded with cabitgstjng, and any other items
supported by the roof.

Floor dead load Weight of AC/DC panels, control/relay panels, batteries, cable
termination cabinets, and other electrical equipment supported on the floor.

Roof live load 40 psf (minimum)

Snow load Per the applicable building code. 10 psf ground snow load minimum.
Floor live load 250 psf or a 1,30pound load concentrated in any 2% square foot area.
Wind load Per the applicable building code. 120 mph (minimum)

Seismic Per the applicable biding code.
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8.2

8.3

8.4

Fall Protection

Building shall be constructed to include permanent anchorage points to accommodate
personal fall protection systems capable of supporting 59600ds per worker (OSHA
defined impact load). For elevated houses, permanent agehpoints shall additionally

be included on the walls of the control house adjacent to each exterior door to
accommodate personal fall protection systems for use when working on the platform. All
anchorage points shall be shown on roof drawings and charkeontrol house if not

easily visible.

Roof

The roof shal/l have a minimum slope of 10
by the IBC. Control house shall have a freestanding roof with no interior vertical
supports to support the roof ridgeabe

Cable Tray

Cable tray and other suspended items shall be adequately supported to resist applied
loads including, but not limited to, dead load, cable pulling loads, and seismic loads.

The cable tray shall be capable of carrying a uniformly distriblotedi of 75 Ibs/ft in
addition to the weight of the cable tray with a safety factor of 2.0 when supported as a
simple span.

FOUNDATIONS

Foundation design will incorporate the soil capacity determined from the geotechnical
study. Foundation design shall éomnm to ACI 318 and County and State Codes.

Drilled Pier/ Shaft and Slab type foundatio
systems may be considered if agreed upon between Buyer and Seller.

Ground supported pieces of equipment, such as circuit beeakdrtransformers, shall be
supported by cast in place reinforced conc
geotechnical report.

Transformers shall be positively anchored to supporting foundations.

Foundations for the equipment support structuses gupports, switches, etc.) and
transmission |Iine dead end structures shal
piers or spread footings, whichever is appropriate based on the subsurface soll

information, unless otherwise indicated by the gdutaal 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.
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9.1

9.2

The control house foundationadhbe piers or concrete slab. A cable routing and pulling
area wil/ be designed to facilitate connec
trench entry from the substation and shall be located beneath the termination cabinet(s).

Foundation degns shall be in accordance with the following general minimum criteria:

a) Concrete Strength fc = 4,500 psi at 28 days

b) Grout Auger Cast Piling  fc = 5,000 psi at 28 days

C) Reinforcing Steel (ASTM A615 Gr 60) fy = 60,000 psi
d) Foundation Loads

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 less than 1.5, preferably 2.0

In general, foundations shall extend below the final grade as required by local or state
codeand 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 @&gree®f rotation due to unfactored (service)
loads.

Materials

Structural steel shapes, plates, and appurtenances for general use shall conform to ASTM
A992 or ASTM A572 gradé0 (wideflange shape and ASTI36 (other shapes)).

Steel pipes shall conform to ASTM AgBadeB. Structural tubing shall conform to

ASTM A500gradeB. Primary connection bolts shall conform to ASTM A325, type 1 or
ASTM A490, type 1 with ASTM A194 grade 2H heavy hex nuts and stasthers

conforming to ASTM F436 or CompressibléashefType Direct Tension Indicators
conforming to ASTM F959. Connection plates shall be ASTM A36 or ASTM A572

grade 50 steel. Steel components for metal wall panels, roof decking, atidrowd
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9.3

10.

10.1

girts andpurlins shall conform to the North American specification for design of cold
formed steel structural members (AIS100).

Welded connections shall be made with welding electrodes with a minimum tensile
strength of 70 ksi. Bolted connections shall be nvaitte minimum 5/8inch diameter
ASTM F3125 Grade A325 high strength bolts, and shall typically be fullygm&oned
TypeN connections with threads included in the shear plane, unless noted otherwise.
Connections subject to significant stress reversais otherwise required by the AISC
shall be designed as sigpitical connections.

Welding procedures and qualifications for welders shall be in accordance with AWS
D1.1 structural steel welding code and AWS D1.3 sheet steel welding code. Welding
electiodes shall be as specified by AWS.

Preparation of metal surfaces for coating systems shall follow the specifications and
standard practices of the SSPC, NACE, and the specific instructions of the coatings
manufacturer. All structural steel for exterioewshall be hot dip galvanized steel per
ASTM A123 and ASTML53, unless noted otherwise. All structural bolts shall be
galvanized, unless noted otherwise. Steel assemblies shall be safeguarded against
embrittlement and warping during hot dip galvanizieg ASTM A143 and ASTM

A384. Repair of damaged and uncoated areas alipa@alvanized steel shall be per
ASTM A780.

Record documents

Seller shall provide buyer with structure and foundation detail drawings and supporting
calculations. Thérawings shall note all loading criteria used in the design. Foundation
details shall note the structure base reactions used in the design. Drawings shall contain
appropriate information (e.g. dimensions, materials, weld data, etc.) to allow reanalysis o
the structure under future loading conditions.

FENCE & SIGNAGE

All substations shall have a fence at least eight feet high ($ewefabric and one foot
of barbed wire). Fences shall consist of chain link fabric, witréhds of barbed wire
on 45dgyree extension arms, with no ground gaps greater than tww(@s and secure.
All steel, including pipe, rolformed sections, and fittings to be first quality, full weight,
Ah-df pped gal vani-Z123d ar ASTMF1p388. rTheXAehde Kabric dhbe
aluminum coated steel according to ASAM91. Safe step and touch potential of the
perimeter fence shall be verified by an IEEE 80 compliant grounding study.

Gates

Drive gates shall be equipped with heavy duty drop bars, drop bar keepers, stops, and
flip-over latches (as required) to be locked by standard Entergy lock. Hinges shall be
heavy duty and shall allow gates to swing either in, or out, or in and out of all gate leaves.
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Gates shall be operational from both sides of gate. Gates shalimigzed grade by not

more than 30. Gate | ocking mechanism shal
hardened bolts. The nuts on the bolts shall be incapable of being removed, either by

using lock nuts, splitting the end of the bolts or by welding tle o the bolts.

10.2 Signage

A 0 DairHigleVoltageir Keep Awayo sign shall be pl acec
fence at a maximum spacing of 0 The signs 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 supporting structures,
and jumper conductors to equipment and lines. The bus system shall be designed to meet
the voltag and continuous current rating requirement, as well as the mechanical
requirements for bus design strength and deflection for all cases and conditions.

Rigid Bus structures shall be designed per IEEE StarfGfrdIEEE Standarti427 and

in compliance witlthe NESC. The bus work must be designed to withstand all required
weather conditions appropriate for the location of the station and withstand all forces due
to maximum fault current.

Bus dampening shall be accounted for during detailed design andieebeit0% 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 and equipment
by lines and other station buses. This is to reduce or eliminate possible common mode
failures and to penit service work to be performed without having to take additional
busses or equipment out of service.

The design shall be of the leggrofile type using rigid bus in a horizontal (flat)
configuration on vertically mounted station post insulators.

Hookstik operated disconnect switches shall b €
breakers.

If so directed, the bus configurations of the substation facilities shall take into account
future expansion. The physical layout shall be made so that expansion can be
accomplished with the least amount of outage time when required.
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11.1.3 Bus Fittings

11.2

11.3

11.4

11.5

Bus fittings used for rigid bus connections shall consist of welded connectors.

Fittings used for stranded conductor shall consist of either bolted, compression or welded
types. For incoming lines to the substation DE structure, the use of quadrant clamps is
acceptable. In applications where connection to a line surge arrester is required, the use
of bolted connectors is preferred to compression connectors due to the potemtcd of
incorrect installation and bird caging effect on the incoming conductor. If using
compression fittings for the incoming transmission line span, the compression tee and
dead end fittings s indeltdrminalpadeforNobridahof4 hol e
conductor jumpers.

Fittings used for conductor jumpers shall be of the bolted, compression, or welded type to
a bolted pad. Jumpers shall be designed so that they can be unbolted and removed from
equipment for maintenance, repair, or replacement.

Station Layout

The collection system shall be identified and marked. This includes all the phases on pad
mount transformers, as well as any time the system transitions from underground to over
ground or vice versa. An acceptable method of identificatistidkers.

Phase Orientation

The phasing orientation of the substation
transformer bushing left to right. If the phasing is different for the interconnecting utility,
notation shall be added to the drawings defgithre phase rotation. Additionally, all
equipment and busses shall be labeled.

Grounding System

High voltage equipment and structures will be connected to a ground grid. All metallic
equipment, structures, and fencing will be conducted to the groundiihgfdpuried
conductors and ground rods, as required for personnel safety.

Grounding Design Criteria

Grounding system shall be design using field resistivity values obtained from
geotechnical studies. Substation ground grid design shall be based upoBttEED

and NESC. Parameters to be used in the design, such as fault current magnitude and
duration, will come from various studies, such as the Facility Study and other
interconnection studies, and relay and protection system evaluation. Sellesstfalllt
current split factor calculations that consider OHGW, OPGW and feeder neutral
grounding, in order to lower the effective ground fault current. The substation ground
grid shall be connected to the overheard transmission line shield wires paeifsally
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isolated due to other engineering considerations. Clearing time for grounding analysis
shall not be shorter than the total time for backup relay operation plus breaker time.

The ground grid analysis shall seek to optimize the cost and cotypéxine

installation. Multiple design iterations shall be developed, considering varying depths of
substation rock, grounding conductor size, grid spacing, ground rod depth, etc., until an
optimized, | owest cost design is achieved.

Grounding analysis sitl address seasonal conditions as appropriate, such as seasonally
dry soil conditions or frozen earth conditions. The ground grid shall be designed to
account for the most restrictive weather c

The grounding system shall be modeled usingSth8 CDEGS grounding analysis
software or equivalent.

11.6 Grounding System Components

11.6.1 Soil Structure:

Grounding analysis software shall be used to determine the number of soil layers present
based on field test results input. The soil model results are catsiggable if the
resultant soil model accurately reflects the measured data.

The original soil model shall be adjusted to minimize the RMS error.
11.6.2 Ground Grid:

Ground grid conductor shall be optimized for cost, considering the fault current
magnitude andtber parameters. Copper clad steel should be considered where
appropriate, but soil corrosivity shall be considered when evaluating the use of copper
clad steel.

The ground grid shall be installed at a minimum depth of eighteen@®s below
finishedgrade (i.e. grade not including any rock cover).

Ground grid shall extend to cover the swing access for all man and vehicle gate access
points as well as any pad mount transformers and other medium or low voltage station
service equipment located closethie substation fence. Recommended to go 3ft beyond
the fence or overall equipment/gate offset.

11.6.3 Grounding Rods

The standard ground rod shall befd0t-long and made of 5B nc h di amet er cop
steel rod. It is acceptable for longer lengths to beentiydoining multiple rods together

with ground rod couplers. Longer ground rods shall be considered before more costly
methods (such as ground wells) are implemented.
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Ground rods shall be installed at applicable ground grid locations or at locati@isdlict
by design. Applicable | ocations include s
lightning masts, surge arrestors, control house corners, etc.

11.6.4 Grounding Connections

Al |l underground ground grid cabl e tlme cabl e
made with exothermic connections (Cadweld or equivalent). All above ground

grounding connections shall be made with mechanical, bolted, or compression

connections.

11.6.5 Above Grade Grounding Provisions

The perimeter fence shall be connected to the sudssigitound grid at each gate post,
every corner and along the fence at intervals dictated by design. Grounding of the fence
shall also include grounding provisions for the fence fabric and barbed wire.

All four corners of the control house shall be coneedo the substation ground grid.

Two grounding conductors shall be installe
cable trench greater than B8he s wi d e . For pre cast concre
36inches wide a single grounding conductoalibe installed. These conductors shall

provide a convenient access to the substation ground and shall provide some shielding of
control cables from electrostatic interference. They shall be connected to the ground grid

at all main grid crossings andzed to match the ground grid conductor size.

Personnel safety mats (galvanized steel grating) shall be installed on top of the crushed
rock surfacing at each disconnect switch o
switches, and each personnel entrandbéaontrol enclosure if metal steps are used.

Safety mats shall be bonded to the station ground system in accordance with IEEE 80.

Equi pment and structure grounds, or fAsting
connect each piece of the substatiqgnipment and steel structure to the ground grid.

The minimum conductor size shall be calculated but never be smaller than the ground

grid conductor size. There will be two @pund connections to each structure and piece

of equipment.

Ground studs shidbe installed on every breaker bushing pad. Provisions for portable
safety ground i n s-inchtidmeterjgmumd studs or grdueding bus O
stirrups, shall be included at both sides of all disconnect switches. Grounding studs shall

be plaed such that there is no interference from other equipment (for example,

disconnect switch blades).
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11.6.6 Crushed Rock

The site will be covered with a layer of crushed rock as defin8edtion5.11.1.8 The
crushed rock shall be installed throughout the entire substation area and efteind 5
beyond the fence and swing radius of the gates.

Resistivity tests shall be performed on potentiaterial sources early in the design

phase, and those results shall be integrated into the overall grounding system design. The
IFC grounding design shall use material with a known, tested resistivity; no assumptions
should be made as to the availabibfyrock 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 table shall include all pertinent information, including,
but not limited to, final degn 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 contactor 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 raceway system design shall accommodate power and control cables,
communication circuitgynderground 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 they connect to oil immersed equipment to reduce the risk of burning
oil flowing in raceways and causing severe damage to cables. All conduit systems
including wiring size shall be detailed on drawings.

Conduit shall beschedulet0 or greater PVC for below grade or above grade applications.
Flexible conduit may be used for transitionsane necessary. Galvanized steel conduits

shall not be used in below grade applicati
the National El ectrical Code (NFPA 70). w
used.

Designs shall incorporate ospare conduit per transformer (main GSU) and circuit
breakers 138 kV and above.

Al bel ow grade conduits shal-fourRé)indresr i ed t
below the finished grade (approximately six inches below the ground grid).The conduit

system for the 34.5 kV collector cables shall extendetdbeyond the fence and shall be
concrete encased. Addi tional coordination
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11.7.2 Cable Trench

For substations and collector facilities that have more thamaneGSU transformer,
precast concrete trench systems shall be installed. It shall be identified early in detailed
design if the current project will ever be expanded with second or third phase. If
additional phases are planned, the initial layout sieatlesigned such that adding new
cable trench can be implemented while minimizing impact to existing facilities.

Precast concrete trench with a pedestrian strength rating shall be specified for the
substation yard raceway <apletreacmshall bdHSed®O r at
all vehicle crossing locations. Each vehicle crossing location will be marked with high
visibility bollards extending at minimum three {@gtabove the ground and visible

during winter snow conditions. Applications ftwetuse of a barrier internal to the cable

trench or multiple trench systems may be utilized where required.

Conduits shall be provided between the concrete trench system and yard mounted
equipment

On two transformer stations or an integrated ring bus Byarcl, 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
cast cable vault and pulling area into thatool 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 moisture and to minimize heat loss. Cables entering the
control house shall bertminated at the appropriate termination cabinet or AC or DC
panel board.

Inside the control house overhead cable tray suspended from the ceiling shall be used to
route cables between the termination cabinet, control and relay panels, and other
equipment.

11.8 Lightning System

The substation direct lightning stroke shielding design shall be performed in accordance
with | EEE Standard 998 2012 Al EEE Guide fo
Substationso using the fel echearoe gteeoanen ir g wec
For small stations it is acceptable to use the fixed angle method as a means for

determining proper shield protection locations.
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After the substation layout is completed, the direct stroke shielding shall be analyzed to
verify that the egipment within the substation fence is adequately protected. The
transmission line static wires shall be connected to the substation ground grid.

The following criteria shall be used for the lightning shielding design:
1 Station BIL,Table2.

1 Lightning str&ke 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 one hundred (100)
years.

The shielding design shall utilize a combination of shiel@syishielding masts and/or
mast poles. Shield wires over substation buses shall be arranged such that there is no
more than a single bus between shield wire supporting structures.

All static wires from the transmission lines shall terminate into thestaghtning
shielding system.

11.8.1 Lighting System

The primary purpose of substation lighting is to provide sufficient illumination for
personnel safety and emergency equipment maintenance. The substation shall be
provided sufficient illumination during tha@ght for safe passage of the maintenance
crew who might be performing equipment inspection or maintenance. Outdoor lighting
is often also intended to deter vandalism; however excessive illumination may attract
vandals or result in complaints from thersunding community. Lighting is also used in
certain areas to deter birds from roosting and/or nesting. Yellow color lighting such as
sodium vapor does not attract as many bugs, flying bats and birds that in turn attract
snakes and climbing animals.

Proper placement of lighting is important. Placement of lighting shall consider the
collection of insects on adjacent energized equipment. Large quantities of these bugs can
attract animals and increase risk of animal outage.

At least minimum illuminatia levels recommended by National Electrical Safety Code
C2 shall be provided in generating stations and substations. lllumination levels relevant
to substations are as follows:

a) Emergency exit pathl footcandle (11 lux)
b) Control house (occupied)l5 footcandles (165 lux)

C) Control house (unoccupiedp footcandles (55 lux)
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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.) 2foandles (22 lux)
h) Roadway 0.5 footcandles (5.5 lux)
) Open yard 0.2 footcandles (2.2 lux)
The need for detailed lighting design for each substation shall be individually evaluated

dependingupoh he substationdés | ocation, site ar ec
equipment installed in it. LED light fixtures shall be installed for all new installations.
The following is required as a minimum for typical substation lighting:

a) The entrance@ate into the substation shall be provided with a metion
activated photoceitontrolled light.

b) The substation control house entry doors shall be provided with motion
activated photoceitontrolled 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 be provided in the substation near
the equipment e.g. circuit breakers and power transformepeftable 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 wghiyer- Transmission Planning for site specific
concerns.

11.10 Animal Deterrents

Means for animal deterrent and mitiiga shall be provided in all medium voltage
substations, and the MV section of all high voltage substations.

IEEE Std 1264 provides guidance in methods and designs to mitigate animal intrusion
and resulting interruptions and equipment damage.
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11.11

Animal mitigation shall be achieved by applying substation insulators that have a large
enough flashover distance to prevent bridging by animals, such as snakes and squirrels,
by increasing phase spacing and by providing guards and covers for insulators or adding
bariers between phases to prevent phase to phase bridging by birds. Guards and covers
shall be installed on all MV equipment bushings listed below regardless of the spacing.

Insulating covers shall be installed on all medium voltage equipment bushingewas:fol
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 equipment including 34.5 kV equipment shall be provided with guards
and covers and each phase shaltbvered for a distance of three {&t, unless

otherwise specified during the constructability review. The center phase shall be fully
covered. Depending upon location and known animal intrusion problems, additional
mitigation may be required.

Substaion Protection & Control Design Criteria

11.11.1 Protection and Control Requirements

The protective relaying shall:

a) Preserve the integrity of the Entergy transmission system by being dependable
and secure to the appropriate level of requiedidbility as specified by
Entergy Transmission Planning.

b) Properly coordinate and function with other Entergy relay schemes, and
neighboring utilities.
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11.11.2 Backup and Transfer Trip

Breaker Failure Backup and/or transfer trip circuits to interface withr stagons shall
always be provided.

11.11.3 Transmission Line Protection

Transmission line protective relay equipment at the collector substation shall be provided
to meet the requirements Bliyer- Transmission (as the host utility).

HV transmission lines shallave a dual primary line protection scheme comprising of

dual primary communication assisted tripping relaying scheme. Each primary protection
scheme shall utilize separate instrument current transformers, or separate current
transformer cores of a 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 same line panel.

11.11.4 Bus Protection

HV and MV bus shall use single low or high impedapcotection scheme. Low
impedance is preferred. If using high impedance protection, all of the current
transformers in the circuit shall have the same ratio and must be tapped at the full ratio.

11.11.5 Transformer Protection

Each power transformer shall be f@cted by a minimum of one and, preferably, two
differential relaying schemes. The transformer differential relay shall be connected to the
transformer high side bushing current transformers. -&iole circuit breaker or

transformer bushing current traoghers shall be positioned to provide a sufficient area

of overlap between adjacent protective zones. Protection zones shall be created to
prevent througibus interruption for transformer differential operation.

Back up time overcurrent transformer overload relaying shall be provided.

Generator Stepp Transformers shall be purchased and supplied with the following
integral monitoring devices:

a) Oil level gauge on tank wall or conservator.

b) Pressure relief déce(s). The pressure relief device is used for alarms.
Transformer tanks containing more than 10,8a8Monsof oil shall be
provided with two pressure relief devices mounted on diagonally opposite
corners of the transformer tank. The device(s) skalbbated remote from
the control cabinet(s),. Pressure relief value shall be stamped on the device.

Sudden pressure rise relays. Transformers are specified to have two sudden pressure
relays used to trip the transformer when both relays have operatdiden pressure or
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Bucholtz relay (Devic&3) shall be provided, including seéalcontacts in an enclosure
with a threaded conduit hub and fl oss of

Gas accumulation detecting relay (conservator tank units). Contacts of the gas
accumulaon 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 terapee, and high winding temperatures.
Main powertransformes shall be tripped and isolated when the oil level in the
transformer tank falls below the critical level to prevent internal flashov&®tJs or

main powertransformers shall have critical ¢glvel as an alarming feature only and no

tripping.
11.11.6 Capacitor Bank Protection

See IEEE Std C37.99 Guide for Protection of Shunt Capacitor Banks for detailed
guidance on the capacitor bank protection schemes. Seller shall employ Unbalance
Detection schemeof the protection of the capacitor bank. The aim of this scheme is to
trip the capacitor bank if there are unbalances in the phases that result in voltages 110%
or more across the individual capacitor unit.

11.11.7 Shunt Reactor Protection

See IEEE Std C37.109rfguidance on the protection of shunt reactors. Studies shall be
conducted to determine if snubbers are required for reactor switching. Surge arresters are
recommended for all reactor applications.

11.11.8 HV Breaker Control

Gas insulated circuit breakers aredfied to be equipped with two or more stages of gas
pressure/density monitoring contacts.

a) Contact of the first stage closes on falling pressure at approximately 10% loss
of pressure, and

b) Contact of the second stage closes on falling pressureidgharf10%
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.

A circuit bre&er retains its full electrical and mechanical rating at this second stage
pressure/density of gas in the circuit breaker. However, the circuit breaker manufacturer
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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 balthe responsibility of Buyer to

determine whether a circuit breaker should be tripped (if it was already closed) or block

any close/open operation under these conditions.

Since the system security, substation importance, and the circuit breaker mpyslicat
within the substation vary throughout the system, a common system wide approach on
whether to trip or block operation of all circuit breakers cannot be specified.

The following is a recommended plan of action, keeping in mind that the circuit breaker
retains full rated values at the second alarm stage, and it is capable of withstanding
normal system voltage with the gas in the interrupters at atmospheric pressure. Under
ideal conditions and with a standard 0.5% gas leakage rate it would take mdreethan
years for any alarm stage to be generated for most breakers. A second stage alarm
usually signifies a rapid loss of gas.

The circuit breaker control scheme shall address the loss of gas alarms as follows:

1. First Stage Alarm: Effort shall be madéo investigate the cause within eight
hours (or the next day at the latest).

2. Second Stage Alarm received within one day of receiving the first stage
alarm: In locations where the system continuity can be maintained (ring bus,
or breaker and half busIsstations) the circuit breaker shall be tripped
immediately. If the system continuity cannot be maintained, then the circuit
breaker operation shall be blocked. In substations with a single bus the circuit
breaker operation shall be blocked. It may beessary to include timers in
the relay scheme to achieve this requirement. This should be evaluated during
detail design.

3. Second stage alarm received more than one day after receiving the first
stage alarm Block circuit breaker operation

All HV Breaker Control relays shall include LOR (lockout relays).
11.11.9 HV Motor Operated Switch Control

When HV motor operated switches (MOS) are used, if a control building is used, it is
preferred that the MOS controls be located on the applicable line protexiwsfptmer
protection, or breaker control panel.

If no control house is required, the panel design must be modified to fit in a suitable
NEMA type 4X stainless steel outdoor enclosure.
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11.11.10MV Collection Feeder Protection

11.12

Primary feeder protection will be praled by an SE351S or similar relay at each

feeder breaker. Instantaneous and time overcurrent phase and residual ground are typical
elements to protect the feeder section. Additional voltage and frequency elements will be
enabled to ensure compliancaNERC eliability requirements (e.g., PRT9, 024,

and 026, if applicable)

Breaker failure initiate will be enabled to ensure coordination with MV bus and
transformer differential if a breaker fail occurs.

Relay Calculations and SettindRequirements

For relay settings, refer to TED-AD-007 (Relay Settings Procedure) and PM1804
(Transmission Line Relay Setting Criteria, Design and Operation Guide) for guidance
Relay settings shall meet the requirements of NERC Reliability Standard@ FRC
023,-024,-025,and-026, as applicable

Typical Relay Engineering Calculations:
1 Battery Bank Sizing & DesignlEEE-485 & NECT Article 480.

1 Battery Charger SizingEPRI Stationary Battery Guide (Design, Application,
and Maintenance)

1 DC Load CenteSizing Requires building DC loading table (Watts / Amps)
for yard and enclosure (panel) equipmieitameplate information and/or
equipment manuals required.

1 AC Load Center SizingRequires building AC loading table (Watts / Amps)
for yard and encloser(panel) equipmeritNameplate information and/or
equipment manuals required.

i Station Service Sizing
1 Voltage Drop Calculations (Use as Guide onI}EC. 215.2(A)(4)

9 Conductor Ampacity Calculations (Use as Guide anEC Table(s) 310.15
(Engineer to slect correct table for use)

1 Grounding Methods for Electrical SupplWESC Sec. 9

1 Size of Equipment Grounding Conductors (Use as a Guide: oNEL Sec.
250.122 and able250.122.
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12.

1 Cable in Conduit Fill CalculationsNEC Tables 310.15(B)(2)(a) &
310.15(B(3)(a), Chapte®, Tablel, Table4

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. Sgection5.1Q 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 shal/l contain Vendor
backup AC supply disconnects, an automatic AC transfer switch, AC Load Centers, DC
power system and storage battery, and air conditioning units.

The Vendor shallbecapd e of meeting any state specifi
requirements.

The control enclosure shall be suitable for placement upon both concrete slab and
concrete pier foundation types. An indication of design loads for both foundation types
shall be supplied with the Vendorodés engine

All Vendor supplied equipment within the <c
enclosures conformant to at least the NEM#pecification. External equipment shall be
appropriately rated andeatherproofed 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 sixteenrZh,free st andi ng
relaying and control panels in a single row. All cable access to the panels will
be from a cable tray system above the panels.

b) One wal | mounted termination cabinet h
240 .

c¢) Communications equipmentindu ng f i ber optic, teleco
related interfacing gear.

d) Separated control room is required to all projects.

e) Thecontroe ncl osur e shall have a minimum in

to allow for adequate equipment clearance below dbéedray.

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
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near the ceiling with vertical service drops. Horizontal raceways artlitsinetween
adjacent equipment such as load centers are acceptable.

The contr encl osur e

o | shall include one ey
there i sndét water brought

to the site.

12.1 DC System

One (1)VLA 125 VDC battery system shall ipeovided along with (2130 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 duigd toil operation.A single charger shall be
able to fully charge a completed battery within eight to twelve hours while supplying
normal loads

Dual DC Load Centers shall be provided within the control house. DC load centers shall

be designed withenguh ci rcuit positions for the subs
Each DC load center shall be rated 125 VDC and shall have a main circuit breaker. The

DC load centers breaker position and total circuits requirement shall be dictated by final
approved DQCalculation considering ultimate substation configuration. DC load centers
shall be dead front design, installed on t
conduit access to the cable tray.

Battery chargers shall not have an alarm on/off switcdchBattery charger installed in

the station shall alarm on zero current output. Dual charger setups shall be wired for
parallel operation. When properly set up each charger shall share half of the battery bank
charging current.

Battery banks shall bedated in a separate room of the control house. There shall be
enough space so field personnel can reach each cell and battery terminals for testing and
maintenance. A minimum of 2Adches height separation between battery racks is needed
to accomplish tis.

Battery DC grounds shall be monitored via indicating lights on the front panel of the
battery charger and indication of a DC ground shall be an input to the station RTU.
Battery voltage shall be an input to the station RTU.

12.2 AC System

The substation Wibe equipped with normal and backup AC station service sources

supplying 120/240 VAC, -3vire, single phase power. Station service is preferred to be
provided by | ow side SSVT, | ocal di stribu
design shall inlude two (2)fused disconnect switches for the incoming feeds (secondary

feed of the SSVT and emergency feed). The system neutral must be bonded to ground in
one and only one of the fused disconnects. These two disconnects shall both be in the
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control huilding. The normal station power source also needs to have a fused disconnect
switch below the station service transformer. The fuses sh@ilel PN.

Also, the unprotected conductors between the normal or backup station service
transformers and th&$t disconnect cannot be routed in the same conduit with feeders or
branch circuits.

There shall be specified an automatic transfer switch (ATS) with microprocessor control.
The ATS shall be equipped with alarms for loss of normal service and loskapbac
service. The ATS shall be capable of managing a standby generator on the backup
source. The ATS shall have neutral bonding provisions.

There shall be specified AC load centers with enough circuit positions for the
substationbs ulEaatatAkC clomdd gGQermtterons hal | b e
wire, single phase, having a 100% rated, main breaker. The final AC load center breaker
position and total circuits shall be dictated by final approved AC Calculation considering
ultimate substation configr at i on. AC Load Centers shall
on the control building wall, and provided with conduit or wireway access to the cable

tray for use by Others. The load centers shall use a commonly available circuit breaker

type.

12.3 Metering Requirements

The metering panel shall be designed and constructed as specified in GIA or project
planning phases.

Multi-conductor cables no smaller than #10 AWG shall be used to connect the instrument
transformer secondary windings to the meter locationdéd no circumstances shall CT
cables contain splices. Larger conductor size may be required depending on the location
of instrument transformers in relation to the meters. Seller shall perform burden
calculations to determine appropriate conductor size.

Conductor used for grounding the metering instrument transformer tank shall be the same
size as that used for the ground grid and in no case be smaller than #4/0 AWG.

Metering CTs and PTs shall be 0.15B1.8 sized so that tapping down is not required and
3% extended range TR=2 respectively.

All meters shall conform to ANSI Standards C12.20, C12.1, and C12.10. Acceptable
meters are Landis and Gyr E850 MAXsys Elite, SE34 or SEL735.

12.4 SCADA

A Remote Terminal Unit (RTU) and/or gateway device shafijexified, and installed to
provide supervisory control, status indication, alarm monitoring, and to gather
accumulated and instantaneous data to be telemetered to Entergy Distribution Operations
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Center (DOC), Transmission Center (TCC) and Entergy LodalnBeng Authority
(LBA). The RTU shall comply with all GIA requirements.

While all substations require a TCC / DOC RTU to be present, some existing substations
host -pofidvwaRTU design in which data is pro
host. Confirmabn of existing substation RTFTSCADA host configuration shall be done

by contacting the IFOT EMCS SCADA teams and/or4OT Substation Services.

Substations that serve as a generation interconnection or system tie boundary with

another utility may also geiire a duaport RTU-SCADA host configuration.

Relay Design Personnel shall perform the following activities per TMMSDEAD-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 request, or latest
revision if there are revisions being documented.

b) Provide SOC and/or GMS personnel needed information for them to provide
new updated SOC and/or GMS edit sheets.

c) lIssue final approved TCC, SOC, and/or GMS edit sheets with relay design
package.

12.5 Communications

The communications media (pilot wire, fiber optic cable, power line carrier or digital
microwave) required, and the communications system for supervisorglgontr
telemetering and equipment status indication will generally be known at the project
initiation stage. Note that Entergy will usually consider digital microwave as adequate
communication media. This will vary depending of the interconnection sulpstatio
communication capabilities and GIA requirements.

Designers of communication circuits shall consider redundantpdmpbse paths.

A telephone is required to facilitate voice receipt of switching orders, emergency
services, and restoration of serviceidgroutages.

For fiber optic cable facilities, two conduits from the substation fence to the fiber optic
cable terminal board in the control building shall be furnished and installed. The fiber
optic cable between the fence and the terminal board shaktadled in conduit(s).

Multiplexers used for fibeoptic interface for digital relay communications schemes
system protection shall be hardened per IEEEL818; Standard Environmental and
Testing Requirements for Communications Networking Devicealledtin Electric
Power Substations, and compatible with IEEE Std C37.94; Standard for N Times 64
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12.6

12.7

Kilobit Per Second Optical Fiber Interfaces Between Teleprotection and Multiplexer
Equipment.

Digital Fault Recorder (DER)

If project requires DFR, TESLAOOOor similar DFR may be used. This shall include
enough current and voltage inputs as per project design.

Low Voltage Cable (Wiring)

The following is a partial list of the requirements for station power, instrumentation and
control cabling within the sulegion.

T
)l

The voltage drop for all control cables shall be verified not to exceed 10%.

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 sizeeaconductor material, ambient conditions, cable
insulation, cable stranding, proximity of parallel current carrying cables and
whether the cables are in conduit, in a cable tray or suspended in the air.

All low voltage power, instrumentation and controbles within the
substation shall be insulated for a 6@t rating.

Coaxial and 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
Control Circuits) and in 69 kV and above capacitor banks (grounded and
ungrounded). All control and low voltage power cables outside the control
house shall have a longitudinally cayated copper tape shield.

Returns for power, currents, potentials, controls, analogs 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. Forlgaeefield cables, the
shield shall be terminated at one end, preferably within the termination
cabinet, and unused conductors shall be left ungrounded. The termination
cabinet ground bar shall be sized to accommodate shield grounding.

Analogconnections shall be made witkpair #18 AWG instrumentation
cable, communication connections shall use shielded 4/C #18 AWG control
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cable, and status point connections shall use shielded 8/C #18 AWG control
cable when new cables are required.

1 Power linecarrier signals shall be shielded via a shielded coaxial type cable.
1 Splicing of cables is not permitted.

PHYSICAL AND ELECTRONIC SECURITY

Refer to IEEE Std. 1402 Guide for Electric Power Substation Physical and Electronic
Security for guidance in providinphysical and electronic security for the substation.
Additional security design elements may be required by NERC Critical Infrastructure
Protection (CIP) standards.

The following NERC CIP standards provide mandatory security requirements:

a) CIP-002;Cyber SecuriyBES Cyber Syster@ategorization

b) CIP-005; Cyber Securitflectronic securityPerimeter(s)

C) CIP-006; Cyber Security?hysical Security of BES Cyb&ystems
d) CIP-014; Physicabecurity

Critical Substations are designated as Critical or CODBDE substations include

the Critical Asset and infrastructure but also the larger assets which if destroyed,
damaged degraded or otherwise rendered unavailable would have a significant
impact on the Bulk Electric System (BES) affecting its stability ortghih transport
large loads or would have a detrimental impact on the reliability or operability of the
electric grid or would cause significant risk to the public healthsaidty.

NERC standard CHR14-1 provides the following criteria faritical designation:
a) All 500 kV substations

b) Substations operating at 200 kV to 499 kV with an aggregate weight
exceeding 3000 per tabbelow

C) Substations operating at 200 kV and above and connected to three
or more substations with an aggregatght exceeding 3000 per
table below:

Voltage of Line Weight Value per Line
200 kV to 299 KV 700
300 kV to 499 kV 1300

In general, all 500 kV substations, all substations with four 230 kV lines or all
substations with three 230 kV and several 161 kV or lower transmission lines may be
considered as CODE. The criteria noted above are the minimum threshold for

Exhibit A - Page220



14.

15.

CODE designatin. A substation may also be designated CODE as necessary per the
unique risks that justify.

Substations that are designated as Critical or Deemed Essential (CODE) assets
require additiongbhysicalandelectronicsecurityfrom physicalandelectronic
intrusion,vandalismas required by NERC CiP02,-005, and-006.

Additional requirements may exist due to other evolving cyber security concerns.
Check with Transmission Planning for site specific concerns.

DELIVERABLES

In addition to any submittals and deliverables defined in the contract documents, in
accordance with NERC reliability standards, Seller shall provide the following
documentation to Buyer thirty (3@pys prior to initial synchronization of the Project,

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 Elec#idnterconnection
Point (and includes unique line identifiers/names ensuring that the Project Site
andBuyer- Transmission use the same naming convention when referring to
the PV Plant (e.g., breakers, lines, etc.) by Seller

1 COM-002i Network diagram oYoice and data links by Seller

1 FAC-008i Identification of most limiting equipment factor based on
application of Generator Buyers Facility Rating Methodology by Seller

1 MOD-032i Data for Power System and Analysis, as applicable, by Seller.

1 VAR-002- Trangormer information, including the following, as applicable,
by Seller and Buyer (or its Affiliate), and as obtained by Seller from the
Approved Vendor of the GSU:

o Tap Settings
o Available fixed tap ranges
o Impedance data

o The + /- voltage range with stegharge in % for loaetap changing
transformers.

ATTACHMENTS

1. ATTACHMENT 1: APPROVED MANUFACTURERLIST*
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* Attachment o Appendix 4Collector Substationdf this Scope Bookrovides an
ApprovedVianufactures List. The ApprovedManufactures Listin this Attachment is

in addition to tle ApprovedVanufactures and EPC ContractoL.ist in Appendix 7 othe
Scope Boak

2. ATTACHMENT 2: SITE ENVIRONMENTAL CHARACTERISTICS
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Attachment 1: Approved Manufacturers List

Purchase ARIEER Preferred
Class Description Qualifier Manufacturer(s) . Type Notes
Spec. Supplier
- (Preferred)
SA0102 Arresters Arrester, Surge (Coopi%,B&emens Cooper Substatio
125vVDC
. 58 Cell
PM0201 Battery BattergzcisBattery (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 Threaded Eastene Substatio
Valmont, Distran,
Bolts Anchorbolt cage for Threaded Fastener Substatio
foundations AR
wisize 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 245KV - (Siemens), ABB, Siemens |Substatio EnFt)grr
T 145kV MEPPI =ray
review
245kV - (Siemens), ABB, . . | See tablg
SD0202 Breaker Breaker, HV 72 5KV MEPPI Siemens |Substatio below
SD0201 Breaker Breaker, MV 2175kIX/- (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 Mlect:rlfcﬁi 1
PB0401 | Cable, Control Shielded and (Southwire), Priority ~ Southwire Relay
f for color
Non-Shielded )
coding
SA0301 | Capacitor Bank Capagrt](l);;fanks, (Cooper), GE, ABB| CooperEaton |Substatio
. . 170kV - :
Capswitcher Capswitcher 72 5KV (Southern States)| Preferred Sale|{Substatio
Carrier Relays| Power line Carrier | UPLC PulsarAmetek Ametek Relay
Polymer
only.
Trench
500kV - (GE-Alstom), required
PNO0201 CCVT CCVT 69KV Trench, ABB Crescent Powg Relay when Line
trap to be
mounted
on CCVT
SD1801 | Circuit Switcher|  Circuit Switcher |Series 200 (S&0C) Curtis Stout |Substatio
. ACSS, (General Cable), .
Conductor Cable, Aluminum ACSR Southwire Aertker Co. |Substatio
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Approved

Preferred

Class Description Qualifier Manufacturer(s) . Type Notes
Spec. - (Preferred) Supplier
Groundin
Conductor Copper (Not Contro Copperweld/Alcoa| Stuart Irby |Substatio g
cable)
conducto
Conductor Cable, Fiber OPT-GW AFL Preferred Sale| T-Line
Conductor Cable, Fiber ADSS AFL Preferred Sale| T-Line
Conduit Conduit & Accessorig Cantex, Carlon Stuart Irby  [Substatio
Connector Connectors, ILine ACCR AFL / 3M Preferred Sale| T-Line
Connector Connectors, ILine ACSS AFL Preferred Sale
Connectors line (Fibe Fiber,
Connector OPGW, AFL Preferred Sale] T-Line
OPGW,ACSR)
ACSR
Connector Connectors, ILine Maclean Power Sy| Preferred Sale| T-Line
" - Anderson, AFL,
Connectors/Fittif Connectors/Flttlngs Homac, Travis, Substatio
gs Substation
Sefcor, Burndy
Drop-In Concrete
SL0403 | Control House Control House (turnkey) VFP VFP Relay only.
Modular
SL0403 | Control House Control House Cor_mectlons, VFP, Substatio Concrete
Atkinson, Trachte, only.
Oldcastle
Slipover ITEC, ABB,
PNO301 cT cT only Meramac, Siemen Relay
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 DFR (Digital Fault MehtaTech Mississippi, Relay
Recorder)
Arkansas only
DFR (Digital Fault .
DFR Recorder) Qualitrol 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
TA0504 Insulators Insulator, Line, Insulator Maclean Power Sy| Preferred Sale{ T-Line
Polymer Hardware
Assembly)
. J . (Seves), Victor,
SA0502 Insulators Insulator, Stat_lon Po3 500KV Lapp,NGK, Newell, Substatio
Porcelain 69kV
Vanguard
SA0502 Insulators Insulator, Station Pog ~ 230kV- (Maclean Power Sy Substatio
Polymer 15kV
MMR, SEL, Custom
Junction Box Junction Boxes Automated, Premie Relay

Control
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Approved

Preferred

Class Description Qualifier Manufacturer(s) . Type Notes
Spec. - (Preferred) Supplier
Meter Meter & Cables |Elite Model| Landis+Gyr Relay
CP
Approved Panel- Battery Power
Panels Panel Switching SEL Connections Relay
AppendixS
cp . A(':\IIBC
Approved Panel Panel AC & DC Peterson Electric Peterson Rela Combo
Panels Stand Alone Panel Y |
AppendixS Par)e
permitted
Panel- Autoxfmr MMR, SEL, Custory
PM3507 Panel - . Automated, Premig Relay
Differential
Control
Panel- Power xfmr MMR, SEL, Custory
PM3505 Panel Differential Automated, Premig Relay
Control
MMR, SEL, Custon
PM0501 Panel Panel- Breaker 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 34.5kVant \pp GE Trench Relay
below
230kV- | GE-Alstom, Trench Polymer
PNO0701 PT PT 69KV (ABB) Relay only
Reactor, Dry Type | Below Alstom Grid, Coll .
SNO903 Reactor Shunt 230kV | Innovations, Trencl Substatio
SN0902 | Reactor Reactor, Current Alstom Grid, Coil Substatio
Limiting Innovations, Trencl
e ABB, Alstom Grid,
SNO0904 Reactor Reactor, Oil filled 230KV, Mitsubishi, Siemeng Substatio
Shunt 500kV
SMIT
SN1002 Regulators Regulator _Ii_’ennsylvanla Curtis Stout |Substatio
ransformers
Relay Prote_ctlve Relays & SEL Powe_r Relay
associate@ccessorie| Connections
Accessorie| (ACS), GE Grid Ruffin &
RTU & Cables Solutions Associates Relay
PM3002 RTU RTU SEL RTAC SEL Power Relay
Connections
This is thg
Signs- Entergy substatior
SL1301 Signs Substation Switchyal Impco Impco Substatiol name an
Placard w/Address address
sigh on
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Approved

Preferred

Class Description Qualifier Manufacturer(s) . Type Notes
Spec. - (Preferred) Supplier
the front
fence.
SL1301 Signs Signs- General Stuart Irby Stuart Irby [Substatio
SC0401, Substation . . .
Structure Steel Tubular /| (Distran), Valmont Distran Substatio
SL0505
Tapered
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
w/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; Station Servig 230kV - Alstom Grid, ABB Substatio Polymer
VoltageTransformer| 69kV only
ABB, HICO, MEPPI
SN0103, 230kV and” " ens, SMIT, . | see char
Transformer | Transformer, Auto | Above Substatio
SN0104 SPX-Waukesha below
100MVA .
Electric
Transformer, Small below (SPX—Waukesha . | 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. See char
below below
HICO
See
PM0802 Trap Trap, Line Carrier Tren_ch (No other Curtis Stout | Relay CCVT
supplier approved note
above
Trench Trench (Cable Trenc (Concast), Trenway GHMR Substatio
Old Castle
PMO0804 Tuner Tuner, Line Carrier Trench Curtis Stout Relay
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Purchase
Spec.

Class

Description

Qualifier

Approved
Manufacturer(s)
- (Preferred)

Preferred
Supplier

Type

Notes

Xfmr Firewall

ENTERGY APPROVED SUBSTATION TRANSFORMER SUPPLIERS

TWO-WINDING & AUTO -TRANSFORMERS RATED < 100MVA (3-phas e)

and

HV O

Production
Facility &
Location

Currently qualifying or already qualified

Maximum ratings approve

by Entergy

reported by facilit

Capabilities

MVA

(39)

KV

MVA (39)

KV

ABB /
Crystal
Springs,
MS USA

Qualified

50 (

MS)

161 (MS)

~60 (MS)

161 (MS)

Delta Star
Lynchburg,
VA

Qualified

6

0

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

Capabilities
reported by facility

MVA (32)

KV

MVA (39)

KV

ABB /
Varennes,
Quebec,
Canada;
Guarulhos,
Brazil;
Cordoba, Spai

Quialified

1000 (Can), 500 (Br),
800 (Sp)

500 (Can), 50
500 (Sp)

@Br),

1200
(Can), 600
(Br), 800
(Sp)

765 (Can), 765
(Br),
500 (Sp)

HICO-
Memphis

Qualified

1000

765

1000

765

Mitsubishi /
Ako,
Japan

Qualified

~1000

500

~1500

1000+

Siemens / LinZ
& Weiz,
Austria;

Nuremburg,
Germany;

Jundiai, Brazil]

Qualified

1000 (Aus, Ger), 750

(Br), 200
(Col)

500 (Aus, Ge

230 (Col)

r, Br)

2000

(Aus),
1100
(Ger),
1000

765 (Aus),
1000+

(Ger), 765 (Br),

345

(Coal)
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Bogota, (Br), 250
Colombia (Coal)
SMIT/
Nijmegen, Qualified ~800 500 ~1200 500
Netherlands
Waukesha
Electric (SPX)! o
Waukesha, W Qualified 400 345 800 345
USA
ENTERGY APPROVED HV CIRCUIT BREAKER MODEL NUMBERS
Voltage Cgtt;pgrﬁus 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 bﬁg‘;ﬁ;g
SPS224563- . 3 per
3000 63KA 3000(reference) 3000:5 C1200 bushing non-standard|
161 KV 3000 40KA SPS2170-40-3000| 3000:5 C800 | 3 Pe'
bushing
SPS2170-63- . 3 per
3000 63KA 3000(reference) 3000:5 C1200 bushing non-standard|
138 KV 3000 40KA SPS214540-3000| 3000:5 C800 2 per
bushing
SPS214563- . 2 per
3000 63KA 3000(reference) 3000:5 C1200 bushing non-standard|
115 KV 3000 40KA SPS214540-3000| 3000:5 C800 | 2P
bushing
SPS214563 . 2 per
3000 63KA 3000(reference) 3000:5 C1200 bushing nonstandard
69 KV 3000 40KA SPS272.540-3000| 3000:5 C800 | , 2 Pe'
bushing
SPS214563 . 2 per
3000 63KA 3000(reference) 3000:5 C1200 bushing nonstandard
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Attachment 21 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

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 criterioif.not
available, medium (35mm/kV) shall be usedThis factor is applied to nominal line to

ground voltage.

*** END OF APPENDIX 9 ***
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APPENDIX 10: High Voltage Overhead Transmission

Attached.
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Attachment 1: Applicable Standard Framing and Assembly Drawings

1. INTRODUCTION 1!

1.1  Purpose
This Appendix 10to the Scope Bookhisit Ap p e nd)i xprldvi des design 1
and reference material for the design of t
overhead transmission lines that will be built and/or connected tentieegy
transmission system by or for Seller as pa

document pertains to the transmission line between the collector substation and the
deadend structure delivered by the GIA. This document is intended tdeto\Seller

and others acting at Sellerdés request requ
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

and prescriptive for the design and installation of the Transmission Lines. Refer to the
Scope Book and other parts of the Agreement for information regarding project
seqiencing and milestones, the project execution plan, project schedule and schedule
management, project controls reporting, health and safety information, factory acceptance
tests, training, required submittals, design reviews, equipment records, specified
deliverables, project documentation, and other relevant matters not covered by this
Appendix 10

1.3 General Data

This Appendix 10addresses aspectstbhe Workrelating to the Transmission Linest

is not intended to be, and shall not be construed to lmenprehensive list of each

and every element or other requirement applicable to the Work and shall in no way

l i mit Sell erds obligations wundeWihduthe AQgTr
limiting the other terms of the Agreement or any Ancillary Agreat, in performing the

Work relating to the Transmission Lines, Seller shall comply with, and cause its

Contractors and Subcontractors to comply with, the terms ofAgpendix 10 all Laws

(including codes) and applicable Permits, and the other elewfaies Performance

Standard.

ThisAppendix10pr ovi des t he mini mum functional spe
Transmission Lines, including scope and design requirements. In addition to the
requirements set forth in the Agreement (including the Scope Btk ransmission

IINTD: The document remai ns s udoftieueddueidiigered and imteenalpeeiewt s t o Bu
(including by Buyerés subject matter experts). This d
or not addressed in the Agreement or the RFP or that have been reconsidered. ELL resighesotiesue an

updated version of this document.

)
|
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Attachment 1: Applicable Standard Framing and Assembly Drawings

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

This Appendix 10is part of the Scope Book.

Article, Section, Table, Figure, and Attachment references i\fipendix 10are to
this Appendix 10unless otherwise provided or the context otherwise requires.

1.4 Changes in this Revision

Document created 03/26/2021.
15 Deviations

Any deviations from the MFS for the Transmission Lines or the terms oApipiendix
10s hal I r e g prior approval and evitl lie subject to the terms of the Agreement.

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 clearances, conductor displacement is the conductor movement, including
the effects of insulator swing and structure deflection, due to a prescribed ice, wind, or
thermal load case.

With respecttorightf-way ( A ROWO ) d e tuetor digplacanbentesthe , cond
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 6.3.4.43.

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 envelopdudl thage

of conductor movement, including the effects of insulator swing and structure deflection
due to the extreme wind load case applied from both directions, and including the initial
effective structure width. See also (WCME) in Figure 6.334.1

2.1.4 Designeri Individual (inrhouse or contractor) responsible for analyzing and selecting
transmission line components, structures, or foundations.
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Attachment 1: Applicable Standard Framing and Assembly Drawings

2.1.5

2.1.6

2.1.7

2.1.8

2.1.9

2.2

Effective Structure Widthit he wi dt h between a structurebo

for an Hframe configuraobn, it is twice the phase spacing, and for a vertical conductor
configuration it is effectively zero). See also (wS) in
Figure 6.3.4.13.

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

Meridian 1 Electronic document management system used to archisrtission
standards and documents and track revisions.

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

Vegetation Management Widthi Right of way width outside of the conducto
movement envelope, purchased solely for establishment of a vegetation management
cycle. See (WVM) irFigure 6.3.4.11 and Figure 6.3.4-2.

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 Aalysis & Design

GFD Ground Flash Density

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

MFAD Moment Foundation Analysis & Design

MVATD Minimum Vegetation Action Threshold Distance

Exhibit A - Page3



Attachment 1: Applicable Standard Framing and Assembly Drawings

MVCD Minimum Vegetation Clearand®istance
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 P&@g&uctures

ASCE 74 Guidelines for Electrical Transmission Line Structural Load

ANSI C2 National Electric Safety Code (NESC)

IEEE Std 80 IEEE Guide for Safety in AC Substation Grounding

IEEE Std 524 Guide to the Installation of Overhe@dansmission Line
Conductors

IEEE Std 738 Standard for Calculating the Curreirémperature of Bare

Overhead Conductors

IEEE Std 1313.2

Guide for the Application of Insulation Coordination

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

APLIC 2012 Reducing Avian Collisions with Power LinésState of the
Arti 2012

APLIC 2006 Suggested Practices for Avian Protection on Power Lines

NACE RP0O177

Mitigation of AlternatingCurrent and Lightning Effects of
Metallic Structures and Corrosion Control System

OSHA Std 2207, Part 1926

Safety and Health Regulations for Construction
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Attachment 1: Applicable Standard Framing and Assembly Drawings

IEEE 738 Standard for Calculating Currefiemperature Relationship o
Bare Conductors

IEEE Std.1243-1997 Guide for Improving the Lightning Performance of
Transmission Lines

EPRI Handbook for Improving Overhead Transmission Line
Lightning Performance

EPRI AC Transmission Line Reference BooROOkV and Above
EPRI Guide for Transmission Lin€rounding
EPRI Outline of Guide for Application of Transmission Line Surgg

Arrestorsi 42 to 765 kV

Prestressed Concrete Institute Guide Specifications

FAA Advisory Circular AC 70/7464K, Obstruction Marking
and Lighting

The latest issued Standardnd 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 implementsd unle
the Authority Have Jurisdiction (AHJ) has adopted it, in which case, Seller is obligated to
any increased compliance above what is required by the Standards and Codes at the
effective date of the Agreemerithis risk is borne by Seller.

3.1.1 Materials

Seller shall use the descriptions of materials set out in the standard drawings provided in
Attachment lalong with the Approved Vendor List A&ttachment to procure the

equipment, materials, fggns, and other items required for the development,

engineering, design, procurement, construction, testing, commissioning, use, and
operation of the Transmission Lines in accordance with the terms of the Agreement.

4. SAFETY AND ENVIRONMENT

4.1 Safety

Thesafety of individuals, the Project, and other life or property in the development,
engineering, design, procurement, construction, testing, commissioning, use, and
operation shall be the Designero6s highest
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Attachment 1: Applicable Standard Framing and Assembly Drawings

4.2  Avian Design

The primary issues to conigr for avian protection on transmission lines are clearances,
marking, and nests. Transmission clearances for all voltages shall exceed the established
minimums, shown ittachment®2. Where Entergy standard structure configurations,

shown inAttachment lare used, the design will meet the guidelines. Marking of wires

is addressed iBection7.134 and is to be done only in areas where such marking is
required by authorized wildlife agencies, Laws, golegable Permits.

4.3 Future Impacts

Proper consideration shall be given to working space and access during siting to address
direct impacts on both work safety and the need for environmental remediation.

Similarly, proper consideration shall be given toabdity to reconductor a line vs.

rebuilding to address the potential considerable ecological 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 tAigansmission Lines for the Project. It also includes the

Overl oad Capacity Factors (AOCFO) and Stre
calculate forces on the individual components of each structure within the Transmission

Lines. The load combinatiof®low are consistent with the loading requirements of

NESC Rule250; however, the boundaries 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 Comrrent 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 counBoanty

boundaries which envelope the NESC requiremenite&se boundaries were further

modified toaddress other commitments and past operating experidlutably. several
coastalCountyes and counties have design wind speeds increased to 140 mph to address
hardening study recommendations and other commitments; roughly the NW half of
Arkansas has lem treated as NESC Heavy rather than NESC Medium based upon past
operating experience and design practice;
Arkansas and much of northern Mississippi based on extensive damage from past ice
storms They are clhectively presented a&ttachment illustrating the enveloping

districts as follows:

Transmission Line Designers shall use the most conservative loading requirements
required along the entire line if thediwrosses several countiesGmuntyes requiring
different loadings Exception to this requirement may be taken where a containment
structure is placed at the district boundary.
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5.1.2 Load Cases Summary

Table5.12 summarizes the various load cases useddigdend analyze structures.

Table 5.1271 Structural Load Cases

Wind

Ice

Description Loading Loading Temperature NESC Ref.
NESC 250B 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 2561
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 2501
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
NESC 250D
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 1.00in. 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)
Unbalanced SectisoieS.lA Sectisoen?s.lA 60°F (15°C) | SeeSection5.1.4

5.1.3 Loadsi Structure Analysis

In addition to the cases irable5.12, the following load cases shall be used in the
analysis and structure design of all Transmission Line structures.

5.1.4 Stringing Loads on Custom Davit and Cross Arms
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For arms, tk everyday load case shall include a vertical load of 880&uspended
from the ends of each arm (to address vertical construction lo&lie)described vertical
load is an allowanctor steep stringing angles and other construction loads.

5.1.5 NESCLoad Cases with OCF=1.0

In addition to the standard NESC Overload Capacity Factorspratrete structureshall
have loads applied for NESC Load Cases with OCF = 1.0.

5.1.6 Special Load Cases Structure Analysis

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

5.1.7 Single DeadEnd and Failure Containment (DeadEnd Structures)

All wires up, One Side Only Loading, Initial or Final Condition using the Structural Load
Cases imable5.12.

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

0O mph Wi
Force (1000 Ib. per phase) or with 2000 Ib. Longitudinal Force per conduetoaties

only).

nd &

0o |

ce, 60AF

5.1.9 Pole without Conductors (NESC 261A1c) (Guyed Polgs

Extreme Wind applied on pole in any direction.

5.1.10 Stringing loads on DeadEnds

Everyday

| oads on

one

5.1.11 PLS Wind Direction for Structure Loading

si de

only (0 mph

Designers shall conservatively use wagplied normal to all spans simultaneously when
selecting structures for new designs.

5.2 Load Cased Clearance Verification

The following clearance load cases shall be included to check vertical and horizontal
Cl mAttachmen.s 0 ar e shown

clearancesi L i

ne Design

Table 5.2.17 Clearance Load Cases

Description |  Wind Ice Temp. | NESCRef. | Condition | Clearance Check
Loading |Loading
Max. Temp.| O psf 0 in. 212°F 232A Final Vertical Clearance
(ACSR) (100°C)
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Attachment 1: Applicable Standard Framing and Assembly Drawings
Description |  Wind Ice Temp. | NESCREef. | Condition | Clearance Check
Loading |Loading
Max. Temp| O psf Oin. 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. O°F 230B, 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 Wing 6 psf 0in. 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 Clearanc
(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 Opsf |0.00in.| 60°F Initial and | Horizontal clearanc
(15°C) Final to ground, other
conductors and
structures.
5.3 Load Casedg Wire Stringing

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

Conductor & Shield Wire Stringing Temsis

O mph Wind, 00 lce, 60AF (15AC)OtolROAFR ti al &

(-12 to 49°C)

54 Load Factor and Strength Reduction

Overload Capacity Factors (OCF) shall be coordinated with the appropriate Strength
Reduction Factors (SRF) and confithat material strengths are presented as ultimate or
working material strengths.
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Table 54A 1T NESC & Entergy Design Overload Capacity Factors (OCF)

LOAD CASE VERT | WIND |TENSION| CODE
(OCF) | (OCF) | (OCF) REF.
Structural Analysis
NESC Zone Loadingintact) 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 MedWindi (NESC) 1 1 1 234A2
Clearancé Horizontal R/Wi Entergy Max. Wind 1 1 1

Table 5.4B - Strength Reduction Factors (SRF)

Structure Component SRF SRF NESC Code Reference
NESC | Extreme Wind
Loads | and Ice Loads
(250B) | (250C & 250D)
Steel &Prestressed Concretg 1.0 1.0 Rule 261A, Table 2611
Structures
Foundation & Guy Anchors 1.0 1.0 Rule 261B, Table 2611
Guys & Guy Insulator 0.9 0.9 Rule 261C& 264, Tab. 2641
Steel Crossarms & Braces 0.9 0.9 Rule 261D1, Table 2611
DE Fittings, Splices & 1.0 0.8 Rule 262H2C
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 2édtiot.
(2) Support hardware includes bolts and plates supporting davit arms, braced post and post insulators, brackets,

suspension tees and other miscellaneous supporssippbrting conductor or shield wire deawnds. The
reduction factors shown are multiplied by the ultimate strength of the part as indicated by the manufacturer.

3) Deadend fittings include bolts and deadd tees used to deadd conductors and shieldres. The

manufacturer generally gives the ultimate strength of the tees. This value is then reduced by the reduction

factor shown.
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The fAmini mum tensile strengthod shown for bolts by t
used on the bolvithout the combined load of shear produced in a guyed structure. These loads are not

reduced by the reduction factor; however, the shear values given shall be reduced depending on the actual
tensile stress, in accordance with the interaction equation.

(4)  NESC 2017

6. CLEARANCE AND RIGHT OF WAY REQUIREMENTS

This section covers vertical and horizontal clearance requirements for the Transmission
Lines, which include NESC vertical and horizontal clearance requirements from

Section23 of the 2017 Code or counpart for subsequent codes for HV transmission

l ines in Entergyo6s Service Area plus an ad

6.1 Vertical Clearancei Over Ground

NESC and Entergy vertical clearances over various ground surfaces are shown in
Attachment2. These clearances are based on the 2017 Cab&g232-1, with the
voltage adder defined in RuB32C1a, using the sags calculated under RAB2#&2 and
232A3.

SeeSectin 5.2for Clearance Load Cases.

The actual clearance to ground shall be based on the measurement to ground at the low
point in the line as determin@¢hen the line is at maximum sag. For purposes of
determining the required clearance for the Transmission Lines,

NESC Clearance ¥able2321 Cl| ear ance + Vol tage Adder (.
EntergyRequired Minimum Clearance = NESC Clearance + S&efier

NESC provides consideration for clearances over water surfaces, including floodwaters
Footnotes 1-21 toTable2321 shall be carefully considered when determining

necessary clearancelBor floodprone areas that do not typically have standimtase

water and are not subject to USACE or other permits, the normal flood lewst4t 0

flood level) shall be considered along with required clearances for areas not suitable for
boating For most spans over such areas, clearances that considebasedeon 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.¢/e&dloods or 100year floods)

to avoid 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 saib.

6.2 Other Vertical Clearances

6.2.1 Supply Conductors (69 kV and above)
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6.2.2 NESCand Entergy vertical clearances between various electricity supply lines and non
current carrying wires are also showrAttachment2. These clearances are based on the
2017 CodeTable233-1, with the voltage adder defined in R@@3C2a, using the sags
calculated under Rulés33Ala (3)(b) and 233A1a (3)(c).

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

TheEntergyRequired Minimum ClearanceNESC Clearance + Safety Buffer

Attachment2 shows the minimum vertical clearances over various ground surfaces and
uses.

The | ine Designer shall establish AProhibi
Clearances on the plan profiles witttLSCADD 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 clearances inside substations shall meet the vertical clearance
requirements showm Attachment2.

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 circuits. To the extent such iteamnot be so precluded, the vertical
clearances for the Transmission Line shall meet the basic NESC clearance requirements
for each applicable clearance set fortttachment2, plus an additional 4.teet

6.3 Horizontal Clearance

All horizontal clearances shall include the deflection of the structure and the
displacement of the conductor added to the clesraequirements defined below
Clearances pe3ection6.3.1andSection6.3.2shall be based on the development of the
clearance envelopes shown in the NESC for each situation plteettd a minimum.
Basic NESC clearances, including horizontal clearances, are siredia

Attachment.

6.3.1 Adjacent Supply Lines

Horizontal clearances to adjacent supply lines shall lelledéd using loads described in
Section5.2 This clearance is based on an envelope as shown in NESC Fig§Gres
2&3 and using the following lahngs:
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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 maximum sag, Rule 233A1a(3), shall be calculatedsfap120° F (49°C) with no
wind; (b)using the max temperature; or {oe Code Ice thickness with a temperature of
32°F (0°C) and no wind.

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

6.3.2 Adjacent Buildings and other Structures

The required clearance between conductors and buildings or other structures is covered in
Rule234 and varies between the various structure typke loadings used for the

clearance envelopes are giversection5.2 The Designer shall use PYGADD to

check these clearances after specifying the required load cases and clearances.

6.3.3 Insulator/Conductor Swing Clearance

Clearances tthe supporting structure resulting from insulator swing are addressed in
Section8.1 Additionally, air gap clearances between adjacent circuitliftarent
structures are to be checked under the high wind load c&sxiion5.2 Minimum
clearance shall be that associated for the higher oftaghe 100 mph swing clearance
given inTable8.1.2

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

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

Required ROW widths for new lines must be determined considering four primary

parameters (a) the effective structure width(s), taken as the outboard conductor spacing

for the structure; (bhe minimum required spacing be®veadjacent circuits on separate
structures; (c)he conductor displacement due to wind; anda(d¢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 éidaal circuit spacing dimensions,

and the conductor displacements (including the effects of structure deflection, insulator

swing, and conductor movement) is called the conductor movement enveleps.(W

Adding the appropriate vegetation managementhwaith each side of Wie gives the

minimum allowed ROW width for purchas@lote that total minimum allowed ROW

wi dt hs for purchase wililndree memntnd e(de .ugp.w,ar d¢
to 1656.) The four par aatedforeypical ROW sitcationb ed ab
in Figure 6.3.4.11 andFigure 6.3.4.12. Additional figures are founoh Attachment.
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Figure 6.3.4.1171 Typical Single Structure ROW
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Notes: ws = Effective Structure Width (Outboard Conductor Spacingy\W Vegetation Management Width; W
cme = Width, Conductor Movement Envelope; Add Width = c/c Spacing

Figure 6.3.4.2271 Typical Double Structure ROW
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Notes: ws = Effective Structure Width (Outboard Conductor SpacingyuW Vegetation Management Width; W
cme = Width, Conductor Movement Envelope W= Center to Center Structure Spacing

6.3.4.2 Effective Structure Width (ws) or Outboard Conductor Spacing

Except where special circumstances warrant use of larger values, the minimum allowed
ROW widths for new construction shall be based on the effective structure widths (ws)
for standard structure framings set forth inrfable6.3.42-1.

Table 6.3.42-11 Typical Effective Structure Widths

Single Pole
Delta/ Vert.
DoubleCircuit| Single Circuit
Voltage H-frames (ft.) (ft.) Vertical (ft.)
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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 aighkator
length In such configurations there are no outboard conductors, and the effective width
of the structure is treated as zero.

When determining ROW requirements for constructing a new transmission line adjacent
to an existing transmission lineigdussed in more detail below), the actual effective
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 i
Table6.3.42-2 unlessthe Performance Standard requires 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
345kV 120 65 45
230kV 75 50 35
161/138/115 k\ 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 dtodywo
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.
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Figure 6.34.3-11 Displaced Conductor Position & Relaionship to Weve and ws

—— Woue —p
— Wep we [€— Weo —
Wind Wind

from from
Right i Left

Some Insulators not
shown in deflected
views for clarity.

|
¢

Notes: ws = Effective Structure Width (Outboard Conductor Spacinggyd/= 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 extreménd cass described inrable5.12. As part of the line
design, pole lacements 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 and Table5.3.45-1 contemplateand
accommodate standard framings, typggaans, 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 desigrush as shortened spans.

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 grovm and to comply with the Minimum Vegetation Clearance
Distance (MVCD see also definitions)hus, additional width between the ROW edge
and the outboard conductors isezgfal 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
usedwhen determining ROW width shall bound the MVATD and MVCD, and is
tabulated below (values for MVATD and MVCD are provided for reference):
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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
161/138/115k\V 10 (3.42/294/2.4} 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 miniailowed ROW

shall equal the applicable CME plus the applicable vegetation management wigith (W
on each side of the ROWAssuming multiple circuits are the same voltage, standard
ROW widths are determined as:

ROW = WCME + 2(WVM) rounded up to the nexttwo | e

506 i

ncrement

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(lz/\;))ltage V\(/f\{l;ﬂ H-Frame Dill?gll\(/ae?t(i)é; Si\?g:ECF;?Ie H-Frame Dill?zgll\?eFr)t(i)cI:ZI Si\r;glﬁcz?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 6.3.45-217 Minimum Allowed ROW Widths for Multiple Structures and Circuits
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ROW Widths (ft.) assuming two identical lines
ROW Width for Purchase (ft.) | COnductor c'é’:\‘/l"ée(rf':e)”t Envelop  add. 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 Tablés3.45-1 and 6.3.46-2:

1.

2.

Tabulated 500 kV single pole ROW reflect an atypical short dpaign intended to compact lines on narrower
ROWs.

As noted in 6.3.4.1, tabulated values reflect\&&ng, Brace Post, Suspension/Strut or other insulator
assemblies where conductor attachments are somewhat restrained. Where susfénisgpadsetlies are
used: at 23@V and below the ROW widths given shall be increased teefand at 34%kV they shall be
increased by 1@et. Only VeeString assemblies are currently approved for 500 kV.

The ROW values presented are indicative of what d/belrequired in straight sections of ROW containing
tangent or light angle structures. Large angle changes usingpoldtstructures or extensive guying patterns
will require additional ROW in the vicinity of the angle structure.

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 forfeSC 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 techeoal standards for conductors are set forth in $astion7.1
(properties based on Southwire® data unless noted.):

Table 7.1A 1 Standard Conductorsi Mechanical Properties

Type |Size Stranding |Code Word Area Dia. Weight Strength

(ind [in) |(b/)  [lbs)

ACCC/TW®

1949  56/1 LAPWING @ 1.647 [1.504 [1.938 48,900
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
1222  [33/1 CARDINAL ® 1.053 [1.198 [1.224 37,100
821.2 181 GROSBEAK® 0.725 [0.990 [0.836 30,400
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Type [Size Stranding |Code Word Area Dia. Weight  [Strength
(in?)  |(in.) (Ib/ft) (Ibs)
1590 45/7 LAPWING 1.34 1.50 1.79 27,900
1272  45/7 BITTERN 1.07 1.35 1.43 22,300
8 954 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 1.51 1.60 2.08 51,000
1590 45/7 LAPWING 1.34 1.50 1.79 42,200
1272 A5/7 BITTERN 1.07 1.35 1.43 34,100
1033.5 ¥45/7 ORTOLAN @ 0.87 1.21 1.163 27,700
954 54/7 CARDINAL 0.85 1.20 1.23 33,800
954 A5/7 RAIL @ 0.80 1.165 [1.075 25,290
% 666.6 [24/7 FLAMINGO 0.59 1.00 0.86 23,700
2 336.4 [26/7 LINNET 0.31 0.72 0.46 14,100
1024.5 [34/13 N/A @ 0.80 1.165 1[0.96 23,100
495 [18/19 N/A 051 093 [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

(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 IEEEAR3&aCIity

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 thexpressioMVA =V * A * 0.001 * 310.5, where V is

voltage in kV, and A is rated ampacity in ampsnpacity and conductance ratings for

the standard condumts are summarized below.
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Table 7.1B i 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 | :
LAPWING
1582 / 2180 | 261 | 434 | 521 | 608 | 868 | :
BITTERN
1429/ 2050 | 245 | 408 | 490 | 572 | 817 | :
& |BEAUMONT
= 1222/ 1857 | 222 | 370 | 444 | 518 | 740 | :
O [CARDINAL
Q B214/ 1439 | 172 | 287 | 344 | 401 | 573 | :
< |[GROSBEAK
1590 / 2263 | 270 | 451 | 541 | 631 | 902 -
LAPWING
1272/ 1957 | 234 | 390 | 468 | 546 | 780 | -
BITTERN
954 / 1607 | 192 | 320 | 384 | 448 | 640 | -
s |CARDINAL
¢ 1666.6/ 1312 | 157 | 261 | 314 | 366 | 523 | -
< [FLAMINGO
1780/ 1608 | 192 | 320 | 384 | 448 | 641 | .
CHUKAR
1590 / 1494 | 179 | 298 | 357 | 417 | 595 | :
LAPWING
1272 1303 | 156 | 260 | 311 | 363 | 519 | :
BITTERN
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 |50  [942
666.6 / 882 | 105 | 176 | 211 | 246 | 351 | :
y |[FLAMINGO
0 [336.4 575 | 69 | 115 | 137 | 160 | 229 | -
S LLINNET
ACAR1024% 878 | 105 | 175 | 210 | 245 | 350 | 760
2
ACAR 6495 658 | 79 | 131 | 157 | 183 | 626 | :
X IACAR395.2| 483 | 58 9 | 115 | 135 | 192 | -
O
<
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(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€CC
or other similar circumstances.

7.2 Standard Shield Wires

The required technical standards for shield wires are setifiofidble 7.2 below:
Table 7.27 Standard Shield Wires

Code Word Class Type Size Strand- Area Dia. Weight Strength
Ing (in”2) (in.) (Ib/ft) (Ibs)
7 #7 Alumoweld 0.0 7 0.11 0.43 0.33 19,060

7.3 Standard Optical Ground Wires

The required technical standards for optical ground wires (OPGW) are set forth below:
Table 7.37 Standard OPGW Wires

Code Word Class Type Fibers Strand- Area Dia. Weight Strength
Ing (in"2) (in.) (b/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-8161® AlumaCore 48 13 0.151 0.528 0.36 18,391
DNO-9800® AlumaCore 48 13 0.151 0.528 0.36 19,391

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

selection.
(2) DNO-9800, 48 fiber AlumacCore wil/ be the default OPGW

dispersion shifted fibers are répd by the telecommunications department.

Alternative optical ground wires may be used, provided they meet the same specifications
as the abowveeferenced 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)
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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 bundleddead d st ruct ur es s hend | be th
assembly with a twinsulator attachment to the structure.

Bundled deagnd structures where the maximum tension (with OCF) in eaeh sub
conductorislessthan9700b s . may uX ewitrheend asBeahliks with a
single insulatar This assembly shall mainly be used in reduced tension situations.

All bundled structures with angles less than 30 degrees shall be designed as running angle
structures, includi ng SThosewithangles gréafepteas f CO0O ,
30degrees shall be designed as dead structures.

7.4.2 Bundled Conductors (500 kV)

The gandard 50V bundled conductor is a triple delta configuration with spacers at
approximately 25@oot intervals.

7.5 Sag and Tension Limitations

7.5.1 NESC Tension Limits

Following are the maximum tension limits allowed in the determination of project sag
andtensionvaluesThe AZone Loadingodo 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@®ection5.4. 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).
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7.5.2 Tension Limits for Vibration Control
Except for ACCC and ACCR conductors, for vibration control, maximum catenaries
(horizontal tension/ wei ¢getat)°F{000), 0 mghovindf al ues
and Oinchesice Cal cul ated values for AC final 0 sha
6000 Lesser values of ACOo wil/l require appr o\
For ACCC conductors, vibration dampers shall be placed in accorda@hddev
manufacturerdéds recommendati ons.
The following table, 0 Vibration Control Va
the standard conductor3he table was developed considering #0@uling spans
However, these values may be used for athlang spans with only slight variations
Other ruling spans will require approval by Buyer.
Table 7.527 Vibration Control Values
Type [Conductor Name Load Case |Max Tension (% of Ultimate
(pounds) Strength
LAPWING 0-0-0 (1) 10740 38.5
LAPWING 0-0-0 (F) 8431 30.2
BITTERN 0-0-0 () 8580 38.5
BITTERN 0-0-0 (F) 6735 30.2
CARDINAL 0-0-0 (1) 7380 28.4
CARDINAL 0-0-0 (F) 5793 22.3
7 FLAMINGO 0-0-0 (I) 5160 28.4
¢ FLAMINGO 0-0-0 (F) 4051 22.3
CHUKAR 0-0-0 (1) 12480 24.5
CHUKAR 0-0-0 (F) 9796 19.2
LAPWING 0-0-0 (1) 10740 25.5
LAPWING 0-0-0 (F) 8431 20.0
BITTERN 0-0-0 (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 () 5160 21.8
FLAMINGO 0-0-0 (F) 4051 17.1
o LINNET 0-0-0 (I) 2760 19.6
2 LINNET 0-0-0 (F) 2167 15.4
< O « 649.5 ACAR 0-0-0 () 3660 21.4
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Type |Conductor Name Load Case [Max Tension (% of Ultimate
(pounds) Strength
649.5 ACAR 0-0-0 (F) 2873 16.8
395.2 ACAR 0-0-0 () 2220 22.0
395.2 ACAR 0-0-0 (F) 1743 17.3
1024.5 ACAR 0-0-0 (1) 5760 24.9
1024.5 ACAR 0-0-0 (F) 4522 19.6
TH#7 AW 0-0-0 () 1980 10.4
THT 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
> * AlumaCore, DNG8161 0-0-0 (F) 1696 9.2
O * AlumaCore, DNG9800 0-0-0 () 2160 11.1
% * AlumaCore, DNQG9800 0-0-0 (F) 1696 8.7
ADSSAE024HG611CA2 0-0-0 () 546 18.2
g; ADSSAE024HG611CA2 0-0-0 (F) 429 14.3
a)
<

*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 Zeeét

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

7.6

al s

and/ or

ncrease

Correction to Sag when Final Installation is Interrupted

t he

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 égatithe shield wire to account for tension
di fferent.i
specifications.

tensi
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7.7

7.8

7.9

Galloping

Certain areas withithe Entergy Service Area have been identified as areas prone to
galloping and shall require the installation of vibration control deviGégse 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-spédn 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@rcentetween phases will be allowed in
the design processt is generally assumed that using span lengths between 400 and
900feetwould eliminate this overlapThe ruling span is set at 80% of the limiting span
for this analysis.

Aeolian Vibration

Aeolian vibrdion fatigue damage typically occurs in flat, open arddse 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.

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 95dmil ACSR The minimum wire size for

230KkV 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 ARail 0o
the minimum conductor sizes to avoid corona effects. The standard for new construction
is954k ¢ mi | AnRail o0.

The selection of conductor size, considering cotosses, shall be estimated using the
attached figure (obtained from the Westinghouse Transmission and Distribution Manual)
ent it | e-duickEstigating®drord 0 s s C Thisiguee s attached as
Attachmen.
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7.10 ACSS and ACSS/TW Conductor

7.10.1 ACSS Sags Tensions- Stringing

ACSS suppliers have recommended that the ACSS & ACSS/TW conductors be pre
tensioned for approximately 10 to bainutes 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 no stress

left in the aluminum wires, initial and final sags and tensions are nearly the Bagne
stressing is a means of reducing creep and enhancindeseffing capability
Recommendations for paressing vary and range from the maximum tension. Consult
with cable manufacturer for prestressing methodology and specifications.

7.11 Fiber Optic/Shield Wire Requirements

Fiber Optic Shield Wire (OPGW) is often the preferred shield.wh@ structures with
two shield wires, one shield wire will typically be OPGM 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 fibershaatwill need
Standard Entergy shield wires are foun&attion?.

7.11.1 Fiber Optic Details

The fiber optic line may be deamhded if the lin@ngle 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, shattatimment
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 iatervals along the line, generally corresponding to
reel wire length, line angles, and considering the nearest points of access.

7.12 SW Sadgging Relative to Conductors

Every effort shall be made to ensure that the shield wire(s) have less sag than the
conducte, so that any flashovers are encouraged to occur at a structure rather than at
mid-span It is suggested that the shield wire have a lesser amount of sag by
approximately 0.3percenwof the span length, or approximately two {€3t under

normal stringng loads, i.e., 60°F (15°CWhere this is not feasible, the tension limits to
control vibration inTable7.52 may be relaxed to pull the shield wire more tightly and
achieve greater separatiowhere the tension limits dfable7.52 are relaxed, a
conductor vibration study shall be performed, and vibration dampers shall be installed on
the shield wire per the recommendations of the vibration stattgrnately, the standard
framing may be modified with approval from Buyer to provide gresgparation

between the shield wire and the conductor.
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7.13 Conductor and Shield Wire Marking

7.13.1 Aerial Patrol Marking

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

7.13.2 Marking for Federal Aviation Administration (FAA) regulations

Marking required to comply with Federal Aviation Administration (FAA) regulations

shall not be confused with the aerial patrol marking describpdragraply.13.1 When
routing new lines, it is generglbetter to avoid selecting routes that pass within close
proximity of airports, landing strips, heliports and facilities such as hospitals that might
have aircraft landing on improvised landing sit8sich facilities can be generally

identified by examimg aerial navigation maps available at pilot centers in most public
airports, examination of quadrangle maps published by the U.S. Geological Commission,
examination of aerial photographs acquired for the line project, and other soltoere

these fadities cannot be avoided and 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
pemits.

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 mortalitivian marlers shall be required

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 sigrsny the approach to the lines 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 atle#f two crossovers in close proximity exist ahead,

then two signs shall be installed on each structure, one sign over the other, if possible
Two-crossover situations shall also have single signs on both sides of structures between
the crossoversDetails of the installation are covered in an attachment toAyendix

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 Vibration Dampers (Yellow)
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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 botthesi of centerline of the line being patrolled

at a point just outside the conductor locations but not less thimetlietween the pairs

If there are two shield wires on the crossover line, half of the dampers shall be installed
on each shield wire.

7.13.7 QuikMark Devices

QuikMark devices, in addition to 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 oédemt of the

line being patrolled at a point just outside the conductor locations but not less flieah 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 Vibration Dampers

QuikMark devices and spiral dampers may be combined to mark shield wires by keeping
equal numbers of each on each side of the line being patrolled so the visual effects are
balanced on the lineWhen the Transmission Lireosses under the line of another, the
minimum requirement is for QuikMark devices or spiral dampers or both to be installed
on the shield wires of the other lin&his is for the safety of Entergy aerial patrollers and

to protect Entergy and others fralaims by the owner of the 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
Entergyds approved vendors for insulators
to meet this specificationinsulator types include deahd, braced post, post, suspension

and jumpers All new HV (69 kV and above) Transmission Lines shall hagelators

with corona rings installedDetails for these insulators are included\itachmentl.

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 linefldetion angle and/or phase position
changes between consecutive structugh a 6PSF wind (6@legrees Fahrenheit and
final wire tension) further displacing the conductor hardware from its everyday
displacement, contact with the sheds (or corona gt allowed With extreme wind
specified inTable5.12 of the design criteria (6@egrees Fahrenheit and final wire
tension) further displacing the conductor hardware from its everyday displacement,
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contact with the r @d&wngangdasaptershall e usedtda al | ow
increase mechanical clearandéhis adapter does not preclude mechanical conflict, so
conductor position shall still be checked.

8.1.1.2 Electrical Clearance

Table8.1.1.2specifies required certain clearances from the eregisnductor shoe to
nor energizedgortions of thestructure under the prescribed conditions specified in the
footnotes., These clearances were built in
Attachment 1 Certain atypical conditions, such as short spans, structures in dips,
transition between framings or phasing, deflection angles near the top of tagamadg
higher tensions, can warrant deviations fr&tandard, such conditions will require Seller
to acquire approval from Buyefonductor position shall be verified against

Table8.11.2 that the required minimum clearances are met, especially forrsispe
insulators For posts and braced posts, the standard post lengths will ensure that these
clearances are met, except for thewind clearance for bundled conductof=or

bundled posts and bundled braced posts, the conductor hardware shalliomwée to
swing more than 30 degrees toward the pole without wind (O degrees F,. iltidd)

that the swing angle adapters mentionefention8.1.1do not improve electrical

clearance.
Table 8.1.1.27 Minimum Insulator Swing Clearances
CLEARANCE TO
FRAMING VOLTAGE CONDITION ARM OR CLEAgﬁNYCE TO

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®@ 41in 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.
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138 kV no wind® 54 in 7 ft.
138 kV no wind® 65 in 7 ft.
115 kV 6 psf wind® 28 in 5 ft.
115 kV 100 mph® 13in 2 ft.
115 kV no wind® 49 in 7 ft.
115 kV no wind® 60 in 7 ft.
69 kV 6 psf wind® 17 in 3 ft.
69 kV 100 mph@ 8in 1 ft.
69 kV no wind® 49 in (36 in)® 6 ft.
69 kV no wind® 60 in (49 in)® 6 ft.

(1) Max required value between switch surge and NESC air 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 windclearance for running 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 Arms

For the purpose of determining clearances presenftahile8.1.1.2 accounting for
insulator swing; as well as for the purpose of evaluating shield angle and determining
conductor coordinates, the following arm lengths and insulatgths shall be used:

Table 8.1.1.371 Typical Davit Arm and Insulator Lengths for New Construction

INSULATOR LENGTH @

VOLTAGE (kV)TYPE INSULATOR |DESIGN
LENGTH (IN) |LENGTH (IN.)

69 SuUsS 59 66
161 SuUS 73 78
230 SuUS 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 pasitsulators are limited 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 Inslglator attachments
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 concrepeles.

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 concrete poles will be 60,000 or 70,08®und 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 dlhl 1lstld 8&lo molaenet e
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 bygHas Brothers in Lincoln,

Nebraska.

8.1.1.8 Polymer Insulator Standard Drawing

Attachmentl has detailed drawirggof the Entergy Standard Insulator drawings for
115kV, 138 kV, 161 kV and 230 kV voltageSeller shall use the Entergy Standard
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Insulators and must verify they meet the requirements for the deBgndrawing
includes the following information:

Bracead Post Insulators

Horizontal Line Post Insulators
Suspension Insulators

DeadEnd Insulators

Minimum Flashover Characteristics
Minimum Leakage Distance

8.2 Transmission Line Lightning Protection Design

8.2.1 Reference Guides

551518537 Guide forimproving the Lightning Performance of Transmission Lines

EPRI Handbook for Improving Overhead Transmission Line Lightning Performa

EPRI AC Transmission Line Reference BooR0OOKV and Above

EPRI Guide for Transmission Line Grounding

EPRI Outline of Guide for Application of Transmission Line Surge Arrestctg to
765 kV

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

8.2.2 GFD

The GFD varies greatly throughoutomnt ergy?o
7 flashes/Km/yr. However, the GFD for any area for a particular year can be more than

3X the historic averageT her ef or e, Entergyods design para
GFD for the specific line but assume the standard design methods will ansagequate

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 negativeadcyis 650 kV per meter
Therefore, the structure BIL is 650 kV X air gap in meters.

It is very difficult to maintain an acceptable BIL for distribution circuits on a

transmission line structurdn order to maintain acceptable lightning performance when
attached to tall shielded transmission structures, fiberglass arms and transmission class
insulators are required.
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Distribution underbuild is considered a last resort for new construdti@omplicates
maintenance for both organizations.

8.2.4 Shield Wire Installation
The installation of a shield wire is the required method of lightning protection.
8.2.5 Shield Wire Type and Size

The size and type of shield wire used will be determined by needs other than that required

for lightning protection, such as faultcuteny of Enter gy és standar
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 transmissiorekhwire to long duration distribution faults for which

it was not designedTherefore, a neutral conductor shall be bonded to each transmission
structure.

8.2.6 Shielding Angle

The shielding angle, as measured at the structure from the vertical planeloélthe s

wire clamp to the conductor clamp, shall be no more than 25° for structures adjacent to
spans averaging less than I86tabove ground levelThe required shielding angle on
structures where the average conductor height is greater théeet&bove ground level

need to be designed on a case by case basis and shall be subject to approval from Buyer
The average height taken as the height at the structure minus 2/3 the sag.

On single pole structures with one shield wire, the shielding angle sheltidzked to the
top conductor 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 thekhwires exceeds
60feet the shielding angle to the middle conductor is not considered.

8.2.7 Maximum Grounding Resistance

The maximum allowable grounding resistance shall be obtained as specified in
Section8.3,

8.2.8 Lightning Arrestors

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

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

8.3.1 Grounding

8.3.2 Grounding Systems

Entergydéds steel and concrete pole structur
Section2 of the NESC Shield wires are constructed, along with #ssociated
grounding system, on all of Enter.gigedbs tr an

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 be bonded to the shield wire by a copperweld juifipepole then

actsas a ground rod to the ground linBecause the coating at the bottom of direct
embedded steel poles insulates the steel, direct embedded @dlés gftounded This
grounding shall be done with ground rods driven into the earth and bonded to the pole
The same grounding is used to ground a steel pole bolted to a concrete pier or setin a
concrete pile Steel poles socketed into stpdes shall be bonded to the steel pile.

8.3.4 Concrete Structure 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
downthe pole to another terminal lug below grouridhe 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; (33onnect the ground wire from the terminal directly to the ground
rod; and (4xonnect the ground to the substation ground grid usingepPer Ground
wires shall be continuous (no splicegr concrete poles set in steel piles,dheund
wire shall be extended from the bottom lug and bonded 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 eabpevire bonded to
the guy wire.

8.3.6 Achieving Desired Structure Resistance

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

Seller shall test for grounding resistance, which stalbe greater than:
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8.3.7

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 congsif 100feetof 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 theseurrents from arcing across mechanical connections to get to the substation

ground grid, a bonding conductor shall be provided.

The followingcommon shielding configurations and requirements shall be permitted are

detailed below:

ER

-

( E. . Bl = El

- |-

a b C

a. Shield wireattached to Substation puiff structure

Generally, the transmission line will be demtled outside the substation
and the shield wire slack span into the station will be positively grounded

to the pulloff tower with a jumper and the ptoff tower will be

connected to the substation ground grid. It is the responsibility of the
substation to make these connections. The last transmission structure in
the immediate vicinity of the station shall not be bonded to the substation

ground grid unless a specifgrounding analysis is performed.

b. Shield wire across station to dedicated shield wire pole

Since the shield wire pole is usually installed within close proximity to the
substation; it shall be bonded to the substation ground grid. The last
transmissia structure in the immediate vicinity of the station shall not be

bonded to the station grid unless a specific grounding analysis is

performed.
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8.3.8

8.3.9

C. Shield wire across station to exiting transmission line structure

One of the transmissiatructures on either side of the station shall be
bonded to the substation ground grid. The structure selected for bonding
shall be the one closest to the station or having the fewest physical
obstacles between the structure and the station.

Cathodic Protection

The cathodic protection system is a method of protecting steel transmission line
structures from corrosion, generally at the grolind 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 anodes provide sacrificial protection for the steel in the structures.
Soil Investigations

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

Anode Types

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

Structure Protection
Steel poles, steel piles and steel guy anchors shall be protected as described below.
Steel DeaeEnd and Guyed Structures

All buried steel (embed poles and piles) at dead and guyed steel structurealkbe

installed with anodes as shown on the Framing Drawings and provided Assembly
Drawings The number of anodes per structure shall be as recommended in the corrosion
consultation report or as deemed necessary by the corrosion engineer bassitlion in
conditions.

Steel Tangent Structures

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

Guy Anchors for Steel and Concrete Structures
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9.1.1

9.1.2

The steel helix type anchors for both steel and concrete poles shall be installed with
anodes.

STRUCTURE DESIGN CRITERIA

Steel Poles

Entergy standard structufimings are shown iAttachmentl.
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) for tubular steel pole vendors and
direct the vendor to provide ites in conformance with their applicable standard Energy
specifications.

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 docuirtonstruction shall be
Grade B, as defined Bection24 of the NESC Code.

9.1.2.2 Foundation Rotation

In addition to the applied loadings, all seifpported monopole and-tmnaced Hframe
structures shall be designed with de®jree foundation rotatiorThe poirt of rotation is
assumed to be at the ground lirfgmaller foundation rotations for bracedftdme
structures shall be considered on a dasease basis.

9.1.2.3 Deflection Limitations
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The following pole deflection limitations assumedégree foundation rotaticand shall

be adhered to in the design of all pol@se 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) (Intact) (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
Wind & 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 5
No Wind or Ice- 60°F NA NA NA 1%(2)

NA - Not Applicable

NSL - No Specified Deflection Limit
Q) 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.

9.1.2.5 Guyed Structuret PreDesigned

The Designer shall select a gtesigned light duty pole, such as an SW Cla$s
equivalent, to be used as the pole in guyed framings in the pole spotting procedsre
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 Polek Optimizing Process
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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 Timssshall
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, Seller shall use a type of purchase
requi sition known as a AWhite Requisitiono

AWhit e Rel Jhisitype of drdernsaused to purchase material fromrEgtey 6 s

preferred vendors including steel and concrete poles, insulators and condibhople

order will generally include the preferred item plus most of the assembly attachment

material, such as nuts, bolts,vangst i s t he v e n dwenf\dt®e sizearsdp onsi k
number of each itemi Whi t e Requi si ti ons estockcodedidems o us e

9.1.4 Structure Hardware

The Entergy fSt and aAt@chBentrliststhewstarelard-assambliea g s 0
required for each structure framingach assembly drawing lists the bill of materials

required for that assemblyrhe standard hardware pmwere designed to meet the

maximum tensions and loads calculated for thedesssgned structures previously

described but shall be verified by the desigriénless Buyer grants an exception in

writing, poles shall be ordered with sufficient step bolumtng provisions.

9.1.5 Grounding and Cathodic Protection

SeeSection8.3for design information regarding the required grounding and cathodic
protection for steel poles.

9.1.6 Hybrid Structures

Hybrid structures, a combination of a steel top section and a concrete bettbom,

shall be used where ground water conditions may cause excessive corrosion of a steel
pole For such structures, the concrete bottom piece shall directly embedded using
standard embedment detailsoundation and grounding details are discussed i
Section1l0andSection8.3, respectively.
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9.2 Concrete Poles

This section covers the design and analysis of concrete pole structures for single and
bundled conductor transmission lindscovers single pole, two pole, and three pole
structures with direeembedded foundations, sockgpe foundations and bapéated
foundations all for use on tangent, runnangle or deaend structures. All standard
structure framings applicable tagtwork are delineated isttachmentl.

9.2.1 Spun Prestressed Concrete Pole Purchase Specification
Detailsof structure design that shall be included in the purchase specification include:
ASCE and PCI Design Guide Requirements
Material Specifications Pole Deflection Limitations
Fabrication Requirements
Testing Requirements.

Seller shall select a concrete pe@ndor from the list of concrete pole vendors set forth
in the Approved Vendor LisiAttachment) and drect the concrete pole vendor to
provide items in conformance with their applicablendard Entergy specifications.

9.2.2 General Design Requirements
9.2.2.1 General

All concrete pole and related designs shall be in accordance with the provisions of the
latestNESC, the PCIl 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, allfssupporting structures shall be designed with a
3 degree foundation rotatio he point of rotation shall be assumed to be at the ground
line.

9.2.2.3 Deflection Limitations

The following pole deflection limitations assumeégree 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.
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Concrete Structure Type
Runnin
Tangent :n lleg Deadend Deadend
Load Case / Wires g
(Intact) (Intact) (Intact) (DE One
Side)
NE LF
SCW/OLF - 10% 10% 10% NSL
See Loading District
NESC without/OLF
WEROUT 2% 2% 2% NSL
See Loading District
High Win
'gh Wind 10% 10% 10% NSL
See Loading District
Win I
nd&lce 10% 10% 10% NSL
See Loading District
Everyday
1% 1% 1% NSL
No Wind or Ice- 60°F ° ° ° S
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 Bection9.2.2.3 but do not exceed 2% the pole shall be raked to
improve aesthetic concerns and minimize secondary moment eff@bere poles are to

be raked, th®esignershall provide specific instructions identifying the degree to which
the pole shall be raked to compensate for the calculated deflection under the everyday
load case.

9.2.3 Procurement

To purchase the polemdassociatednaterials, Seller shall use a type of purchase
requi sition known as a AWhite Requisitiono

AWhite Redguhisi tiypreo of order is used to pur
preferred vendors, including steel and concrete poles, insulators and candUibeor
pole order willgenerallyinclude the poles plus most of the assembly attachment material,
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such as nuts, bolts,vangst i s t he vendords responsibili:
of each item.

9.2.4 Structure Hardware

The applicabl d Bnhrtr ect yindilddaatddamentslidtsthe
standard assemblies required for each stradraming Each assembly drawing lists the

Bill of Materials required for that assembly. The standard hardware parts are designed to
meet themaximumtensions and loads calculated for the-gesigned structures

previously describedUnless 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 thdransmission LinesThese standard framings cover transmission
structures for single and double circuit construction using standard suspessiators
Clearance has been provided for the possible use of bundled conductors.

9.3.1 Structure Types

Standard framings are developed for single
(HA2)tangent(0Y 1. 5A) structures and ALighto and #
T 6.0°) structures Standard tubular steel cross arms have beedgsigned and detad

for use in ALIightod and fiMediumd 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 for eastinucture and shall detail and supply théréces and
connection hardware if required.

Speci al framikgpareiintludéd for use in certain structures to address uplift forces
inthose structuresThese structures use ttakamgsfoddady ht 0 ¢
end the conductors.

9.3.2 Cross Arm Design

The maximum allowable spans for thepliesigned standard cross arms are based on the
maximum vertical load imposed on the arm$e load cases reviewed for each cross arm
are NESC designated loading&h overload factors Maximum 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&itde framings The maximum
loads br each of the Standard Framings are shown on the Framing Drawings.

The dALiI ¢Mediuow asmtdamdar d cross arm si zes are ¢
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Light CrossAmi TS 60 x 60 x 3/ 160
Medium CrossArm TS 80 x 80 x 1 0
Shield Wire Armi TS 40 x 40 x 3/ 160
The requiredise (oading for the standard cross arms is as follows:
69 kV1 Use thelight Cross Armi for all conditions
161 kVi Use the Light Cross Arinf or 10 Il ce |l oadings
Use theMediumCrossArmi f or 10 |l ce | oadings
230 kVT1 UsetheMedium Cross Arm for all auditions
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 usedThere 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 lirchand an ultimate strength of 36,0@8. The limitation

of 36,000lbs canbe owercome by using twin anchoré& more stringent limitation is that
the rods are neaxtendable This prevents the expanding rock anchors from being used
when the no#ractured bedrock is deeper than about four feet below the surface.

9.3.6 Grouted Rock Anchors

The anchor snchidiametr raund Shaft emding in anth diameter bell The
anchors can be extended with either 1 10
extensions The anchor assembly has an ultimate strength of 7tp800 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 anabr 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 Ice Tensiostsall be multiplied by 1.65 to provide a safety
factor for the anchor installatior-or 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
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Overload Factor of 1.65The resulting worst case force shall be resisted by the friction
between the grout column and the surrounding rock.

Anchor strength = (circumference)(column length per vertical foot)(constant of
0.9)[(layer 1 thickness)(layer 1 cohesion) + (layer 2 thickndss ayer 2 cohesi or

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 uses jtist effective cohesionThe 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 mnimum 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 mreuitimaledemsion 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.

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(er 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 .&he maximuniténsiankskbleng tGeugyyi ng T
slope, thus limiting the line tension depending on the actual guy slope.

9.3.7.5 Double Arming BoltgConcrete Poles)
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Thestandard ol t used i REnNEN tAesrsgeymdbsl iDeesadi s an ANSI
ADoubl e Ar The maxim@oTersite Strength is 25,4B8, the maximum

shear strength through threads is 17 [B80and the maximum shear strengttotigh the

shaft is 24,35Mbs. The shear strength through the threads is always used for the Dead

End ConnectionThe NESC Strength Factors are al so
Gu y i n g The allen@ble bolt strength for combination shear and tensaus)such

as the guying assembl y, i §hese bolisa thé lenilingat e d
factor, depending on guy slope, of the line tension in the guying assembly.

9.3.7.6 Thimble Clevis

Thethimbleclevis used inthe Dealn d Assemb | wdiseaedad 10 pi n
60,000lbs. Ultimate StrengthThe 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
with two anchors The linkusesad pi n and i $s Uléate Strergth 6 0, 00 0
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 48240
and 61,500 Ibs. with a #8 guy 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.

The following table gives thallowableline tension based on theyassembly and guy
wire slopes All loads are in Kips.

Table 9.37.971 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 11
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
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Assembly Part Ultimate NESC Allowable | Line Line
Strength | Strength | Load Tension Tension
Factor Guy Slope | Guy Slope
151 11
Double Guy Tee (NESC)| 35.0 1.0 35.0 19.4 24.8
Extreme Loadq 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=254 1.0 21.2 28.0
Extreme Loadg V=17.3 0.8 17.0 23.0
1-1/ 206 SS Scn70.0 1.0 70.0 38.9 49.6
Thimble Clevis (NESC) | 60.0 1.0 60.0 33.3 42.5
Extreme Loadq 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 Loadq 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

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 combi

ned

stress

on

t he

7 teBsion i918.Kips.
on the 1.5:1 slopeThe governing design condition, which is considerably less than the

Bol t

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
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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.|cEu=refore, 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 supportintpe 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 anchbmible Downguy
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 numbszarmd 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 b
Gr oupo det. &RefdrtoSkectiandi3 far details.

9.4  Spacing of DeadEnd Structures

Deadend structures shall be required wheeeessary to carry eccentric loads developed

due to conductor tensionSuch deagnd structures shall also be required where

necessary as antascading structures, or where they are necessary to facilitate

construction At a maximum spacing, deashd $ructure shall be spaced such that no

more than two reels of conductor and a single splice are needed betweeithigrthe

length of conductocontainedon a r eel can vary based on th
unit weight, for most commonly used contrs this will result in a maximum spacing

of approximately 4 miles between deaald structures.
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95 Considerations at Major Crossings

The Transmission Lines shall be designed to provide additional reliability at major
crossings, in particular along major higdy crossings serving as evacuation routes from
coastal areaDesign andnaintenanceeplacement activities will apply the following:

1. All crossing structures are namood, for all voltages

2. If a wood crossing structure is to be replaced, it shalepkaced with
nonwood structure

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

4, No conductor or shield wire splices within two spans of the crossing span
unless expressly approved in writing by Buyer

5. Where conductor/skid wire splices are unavoidable, or where they are

installed during conductor maintenance, install implosive, full tension
splices or shunt devices in conjunction with the conventional splice.

6. Install redundant insulator configurations on all cross{egs., braced
post insulators, \string insulators, senstrain insulators, etc.)

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

8. No guys on crossing structuregpissible, and where guys shall be
installed, install double guys

9. Install highway crossing structures in locations difficult for vehicles to hit,

e.g. behind ditches
10.  Provide crash barriers on all highway crossing structures that are not
installed inlocations difficult for vehicles to hit

10. STRUCTURE FOUNDATIONS

This sectioncovers the design of structure foundations.

Structure foundations shall be designed to meet the NESC District Loading and Everyday
Load Cases, as discussed®iection5.1; and considering the safety factors and deflection
limitations discussed i8ection10.2 Note that loads shall generally be extracted from
pole manufacturer calculations where the structure has been optimized for a high
percentage of utilizationWhere structures are designedyroups, the reaction used shall

be that of the group (as opposed to loads derived from PLS or elsewhere for the specific
location) Where manufacturer calculations are not available, foundations shall be
designed for the published class/capacity ofpible used (to assure that future
modifications on the line do not overestimate the foundation capacity based on the
strength of the pole)Where this is not done, a notation shall be made on the plan and
profile sheet stating that the foundation was deireed considering actual loads in lieu

of the structurebs capacity.

10.1 Soil Information

The Designer shall obtain as much subsurface information as practidaleléasic
sources of information arg1) actual soil boring samples obtained from geotechnical
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investigations; (2§zeological maps; (3Jata from existing U.S. Dept. of Agriculture
maps; or (4pther Geotechnical sources (e. g., DOT files, customer soil records, etc.)

Actual soil data obtained from structure locations is preferabtnerally, soiborings
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.

10.2 Design Methodologyi Lateral Load

10.2.1 Program Description

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

10.2.2 General Acceptance Criteria

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

Description Normal Soill
Total Ground Line Deflectiof 3.0in.
Total Fnd. Rotatiof" 1.5 deg.
Non Recoverable Deflection 1.0 in.

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

Safety Factor (Angles/DEs) NESC 250B 1.0

Safety Factof(Angles/DEs) 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 structuigisect Embedment Foundation, Steel Pile
with Socket Foundation, Cap/Base Plate Foundation, Steel Pile with Anchor Bolt
Foundation, Drilled Piewith Anchor Bolts Foundation, and Concrete Pile with Steel or

Concrete Pole using Socket Foundatiéhe | | er 6 s f oundati ®an engi ne
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suitable foundation types and dimensioAdternative foundation types shall only be
used if expressly appved in writing by Buyer.

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

Reveal height for concrete or steel socket piles shall be betwieebhasd Sfeetto

facilitate concrete placement and to minimize required excavation for the socketed pole
Foundation height for bagdated poles shall be at leasie2t, to raise anchor bolts above

the ground and the bulk of the wet underbrughe Desiger 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

11.

The steel pile shall be designed to act as a ground for both steel and concrete structures
Socket connections and anchor bolt connections using steel piles shall be positively
connected between the pole and pile using a #4 copperweldominected between the

pole and the Two Hole NEMA Pad welded to the pile for a good grotihd cap/base

plated connections shall be designed to provide a good grounded connSt¢ielnand
concrete poles supported by concrete drilled piers shall bedgduo 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 drawilrggeneral, unless an analysis

for corrosion potential indicates othessior the structure is located in exposed bedrock,
anodes will be required at all guy anchors, and gator large angle structures

supported on steel foundations or embedmedmntgeneral, unless local conditions

warrant (brackish marsh, shared ROWhwiilroads or pipelines protected by impressed
current cathodic protection, etc.) anodes are not usually required for tangent structures on
structures supported on concrete foundations or embedni®efisrence is made to

Section8.3 of this Appendix 10

ATTACHMENTS

Attachmentl i Applicable Standard Framing and Assembly Drawings
Attachmen2 i NESC and Entergy Clearance Requirements
Attachment3 i Quick Estimating Corona Loss Curves

Attachmen#d i Example ROW

Attachments i Approved Vendor Listl
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Attachment6 i Entergy Loading Districts

1 This Attachment provides an Approved Vendor Lihis 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.)

I T|E
’ -
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 SERWICES, 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.)

3
2'=-3" | i
1

TYP

F TABLE 1

] WARIABLE DIMENSIONS & REF. DWGS,
@\ 69 kV 161 kv 230 kv
PT 10'-6" 13°-0" 15'-0"
PP 9’0" 14°=0" 16'=0"
INSUL DEP/TRB*EQ*)(X D[F‘/’TRB*WEH*)(X DEP/TRB*2307XX
‘Eﬁ» INSUL2 | JLP—69—xX JLP— 161X JLP—230—XX
@—%" I
& L 1
@ I + T | _® NOTES:
| | | l 1. For General Notes, See Dwg. TMS220.
| |
e 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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70'-120, SELF SUPPORTING, DE, VERTICAL, ASSEMBLY LIST
SINGLE CIRCUIT, DE POLMER, CONC ITEM_| QTY. | ASSEMBLY/DRAWING
1 [ INSUL (SEE TABLE 1)
2 2 QOHG—DE-XX
5 | s TEE-B

9" REFERENCE DRAWINGS

7 1 SGN-C

v —l' 8 - GND—C—XX
M 9 SEE MFR. DWG.

| 10 1 FOUNDATION TYPE T.B.D.
L e 1 1 OHGCFG, SHT2, DET. OF
] 12 3 CONCFG, SHT1, DET. CC

13 - PVO, SHT2, VW PV-15

14 - AMODE—X¥ (IF REQD.)
& 1

I: *:ﬁ]}r—r————
V)
\\Jr /
| a
1
T o ————
1
1
59\ TABLE 1

VARIABLE DIMENSIONS & REF. DWGS,
1 69 kV 161 kY 230 kV

@\ PT 10'—6" 13'-0" 15'-0"
PP 9'=0" 14’=0" 16'=0"

INSUL | DEP/TRB—69—XX |DEF/TRB—161—XX |DEP/TRE—230—XX

O 7 NOTES:

1. For General Notes, See Dwg. TMS220.

T SD—V-DEP-C

o4,

___”__

#ﬁ%

s J ENTERGY SERVICES, INC.

| Transmission LineDesign Standard
¢ 70-120" SC S. SPPT. DE, DEP, CONC

T.L. STRUCTURE DRAWING & DETAIL

STD NO. | SCALE: NONE

o

Q No. TMS625A0
M—-02-16| REPLACES DWS TASZBBA1, TCS300AZ, & TDS300AZ WRK | KC | ECW E

MO.| DATE: REWISION BY: | CHK:i|APPR PLOT 1=1 |SH.1 OF 1

rkuglS0 12/2/2015 SD—V-DEP-C

Exhibit A - Pageb4




Attachment 1: Applicable Standard Framing and Assembly Drawings

0°—1.5%, DELTA, SINGLE CIRCUIT, BRACED POST 2-1/2", CONC.

ASSEMBLY LIST

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 'u_. 8 1 SGN-C
®\(/ 9 - GND-C—XX
10 - SEE MFR. DWG.
[ 11 1| FOUNDATION TYPE T.B.D.
@\!‘\ 12 1| OHGCFG, SHT1, DET. 0A
_ B 13 1 | CONCFG, SHT3, DET. CR
N\ 14 1 | CONCFG, SHT3, DET. CQ
15 - ANODE—XX (IF REQD.)
Ny X
o
|
W
| G
HC
|
ayg 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" 14'—0"
v 6'-8" 8 -5" 9'—10"
- 5-0" 6'—4" 7' =10"
HC 6'—0" 7' —2" 9'-0"
INSUL| BP2=69—XX |BP2Z—161=XX|BP2=230-XX
A—D—BP2-C
ENTERGY SERWVICES, 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
rkugla 12,/8/2015 A-D-BP2-C
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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.
1" 1| OHGCFG, SHT1, DET. OA
12 3 | CONCFG, SHT3, DET. CR
13 - ANODE—XX (IF REQD.)

o
o
>|&
H TABLE 1
TYP 1 VARIABLE DIMEMSIONS & REF. DWGS,
B89 kV 161 kW 230 kv
PT 106" 15°-0" 13'-0"
PP 8'-0" 13'—0" 14'=0"
= 1 — — —
cl"“ W 6 -3 8 -6 9 —10
H 5'-0" 6'—a" 7'=-10"
HC HE 6'—0" 72" 90"
@\ Q INSUL BPZ2—69-=XX BPZ2=161-=XX BP2=230-=XX
| T.L.
NOTES:
1. For General Notes, See Dwg. TMS220.
—Eﬁ_ 2. Line post adapters are required where line
I | ongles greoter than 3°, or phase transitions
‘// puII suspension hardward toward the pn\e,
@/( .L J See Dwg. TMD415 for additional materials.
G| T1
| o SC-vV-BP2-C
| N I ENTERGY SERVICES, INC.
[ L . .
‘\‘ Transmission LineDesign Standard
§-20" SC VERT, BP2, CONC
STRUCTURE DRAWING & DETAIL
STD NO. | SCALE: NONE
Q No. TMS588A0
0 |M-02-16 REPLACES DWS TAS458A0, TCS2B5A2, & TDS2B3AZ WRK [ KC | ECW
nO.| DATE: REVISION BY: | CHK:! | APPR &‘W PLOT 1=1 |SH.1 OF 1
rkugl30 12/2/2015 SC-V-BP2-C
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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.)

/
f
|
|
\
\
\ /
4
I
o
o
1
I \
' ‘
| TABLE 1
L= VARIABLE DIMEMSIONS & REF. DWGS,
=
I H B9 kW 161 kY 230 kY
c | FT 106" 150" 190"
€ 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 General Notes, See Dwg. TMS220.
© T
S SF—V—SHR—C
| | ENTERGY SERVICES, INC.
(- — : :
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 TASZS2A1, TCS3I04AZ, & TDS3IO4AZ WRK | KC | ECW
NO.| DATE: REVISION BY: | CHKi | APPR m PLOT  1=1 |SH.1 OF 1
rkugi90 12/2/2015 SF—V-SHR—C
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0°-5', SELF SUPPORTING, DE, JUMPER, VERTICAL,
SINGLE CIRCUIT, DE POLYMER, STEEL

ASSEMBLY LIST

4
A

— =
©)

|

/e
.
L

Fo—I-

ITEM | QTY. ASSEMBLY/DRAWING
1 3 BLT-P-S
2 6 INSUL (SEE TABLE 1)
3 3 | INSULZ (SEE TABLE 1)
4 2 OHG—DE-XX
REFERENCE DRAWINGS
7 1 SGN-S
. - GND—S—XX
o 9 - SEE MFR. DWG.
10 1| FOUNDATION TYPE T.B.D.
1" — | PVO, SHT 1, VW PV—19
12 - ANODE-XX (IF REQ.)
o
[
o
o
= |
B[S
TABLE 1
VARIABLE DIMEMSIONS & REF. DWGS.
69 kV 161 kV 230 kV
PT 10°=8" 13'=0" 15'=0"
PP 9'-0" 14'=0" 16'=0"
INSUL |DEP/TRB—869—XX |DEP/TRB=161-=¥X| DEP/TRB-230-XX
INSULZ | JLP=69=XX JLP=161=XX JLP=230=XX

NOTES:
1. For General

Notes, See Dwg. TMS220.

SDJA—-V-DEP-S

ENTERGY SERVICES, INC.

Transmission LineDesign Standard
D-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
rkugl90 12/2/2015 SOJA—-V—-DEP-S
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5°-70°, SELF SUPPORTING, DE, JUMPER, VERTICAL, ASSEMBLY LIST
. 1 3 BLT-P-S
r ¢ * 2 6 INSUL (SEE TABLE 1)
_ 3 3 | INSULZ (SEE TABLE 1)
| "%‘T o' " 4 2 OHG—DE=-XX
REFERENCE DRAWINGS
| 7 1 SGN=S
| \® £ 8 - GND—S—XX
3 - SEE MFR. DWG.
10 1| FOUNDATION TYPE T.B.D.
1 - | PVO, SHT 1, WW PV-19
R 12 - ANODE—XX (IF REQ.)
J
a
o
|
L il J -
::E)gﬁ
| &
|
- ’ -
B e - _
| e
Sle
|
TABLE 1
= VARIABLE DIMENSIONS & REF. DWGS.
69 kv 161 kY 230 kV
! PT 10'=6" 13'=0" 15'=0"
@\ PP g'=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 |
L] N
i ®
TT " NOTES:
| | L| 1. For General Notes, See Dwg. TMS220.
|
Loy
T SDJ—V—DEP—S
¢ ENTERGY SERWVICES, INC.
T.L. . ) -
Transmission LineDesign Standard
5-70° SC S. SPPT. DE, DEP W/J, STL
STRUCTURE DRAWING & DETAIL
STD NO. | scALE: NONE
Q No. TMS641A0
0 |01-02-16 REPLACES DWS TAS3B7A3, TCS444A4, & TDSH17A4 WRK | KC | ECW
NO.| DATE: REVISION BY: | CHK!| APPR m PLOT  1=1 |SH.1 OF 1
rkugl30 12/2,/2015 SDJ-V—DEP—S
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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 E—— - 7 1 SGN-S
! T@) ] -8 8 - GND—S—XX

—r 9 = SEE_MFR. DWG.
10 FOUNDATION TYPE T.B.D.

| \® & 1 — |[PVO, SHT 2, VW PV=15
ANODE-XX (IF REQ.)

] B

I
o
o
I
l{ -:ﬂ—nr-— ——
I
1 &
I
T —e—-
I
I
=2
T TABLE 1
I VARIABLE DIMEMSIONS & REF. DWGS.
69 kv 161 k¥ 230 kv
& PT 10'-6" 13'=0" 16'=0"
PP 9'-0” 14'—0" 16°=0"
.L INSUL |DEP/TRE-89-Xx | DEP/TRB—161-XX | DEP/TRE—-230-¥X
==}
/r
LIl
T' TT7 NOTES:
| [ 1. For General Notes, See Dwg. TMS220.
| . I
(S SD—V-DEP-S
-|- ENTERGY SERVICES, INC.
TQL Transmission LineDesign Standard

70-120" SC S. SPPT. DE, DEP, STL
STRUCTURE DRAWING & DETAIL

STD NO. | SCALE: NONE

No. TMS640A0
01-02-16| REPLACES DWS TAS3B9AZ, TCS446A3, & TDS419A3 WRK | KC | ECW

o

NO.| DATE: REVISION BY: | CHKI | APPR Im PLOT  1=1 |SH.1 OF 1

rkuglS0 12/2/2015 SD—V-DEP-5
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ASSEMBLY LIST

0'-1.5', VERTICAL, SINGLE CIRCUIT, BRACED POST 2-1/2", STEEL

ITEM | QTY. ASSEMBLY/DRAWING
1 3 BLT=P=S
2 3 SEE INSUL TABLE 1
3 1 OHG—SUS—XX
o
{ i .

= 5

6

__{ 1'-g”
b'_'_r

REFERENCE DRAWINGS

= ————

7 1 SGN-S
8 GND—S—XX
5 g SEE MFR. DWG.

FOUNDATION TYPE T.B.D.
= ANODE—XX (IF REQ.)

PP

NOTES:
1) For General Notes, See Dwg. TMS220.

1
o
==
T HC i TABLE 1
f CIL VARIABLE DIMENSIONS & REF. DWGS.
@\ ! TL a9 W 161 kv 230 kv
PT 106" 15'=0" 19°=0"
PP 8 —0" 13'=0" 14'=0"
g v §'-8" 8'—85" 3'-10"
== | H 50" 6—4" 7=10"
+ T HC 6'-0" 7'=2" 9'—0"
L INSUL|BP2-69-xx[BP2—161-xx| BP2=230-XX
—=
ONG
IR A-V-BP2-S
o4
| ENTERGY SERWVICES, INC.
Transmission LineDesign Standard
€ 0-1.5" SC Vert, BP2, Stl
STRUCTURE DRAWING & DETAIL
STD NO. | scALE: NONE
Q No. TMS277A0
0 |01-02-16 Replaces Dws TAS411A1, TCS335A2, & TDS323AZ WRK | KC | ECW
NO.| DATE: REVISION BY: | CHK!| APPR m PLOT  1=1 |SH.1 OF 1
Tkugl90 12/3/2015 A-V—BP2-5
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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
I
| —_— -
I
T a
o
I .
>
A -
H TABLE 1
| ™ ! VARIABLE DIMENSIONS & REF. DWGS,
59 kY 161 kY 250 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" 90"
©\ | < 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
@K I i“@ T 1"-9 5
; 6
| REFERENCE DRAWINGS
- 7 1 SGN-S
& 8 - GND—-S—XX
9 - SEE MFR. DWG.
! 10 1| FOUNDATION TYPE T.B.D.
" - ANODE—XX (IF REQ.)
| \@
1 o
o
1
I \
o
o
1
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"
= [ | W
l
7T NOTES:
L 1] _l 1. For General Notes, See Dwg. TMS220.
@+
\ T SF=V—=SHR-S
[ | | 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 TAS393A1, TCS450A2, & Tos423a2 | wek | ke | Eow . No. TMS648A0
NO.| DATE: REVISION BY: | CHII|APPR Entergy |pot =1 |sH.1 oF s
Tkugl90 12/2/2015 SF—V—SHR-S
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Attachment 1: Applicable Standard Framing and Assembly Drawings

H-FRAME 0-8°, 2-POLE, SINGLE CROSS BRACE ASSEMBLY LIST

ITEM | OTY. | ASSEMBLY /DR AWING
SINGLE CIRCUIT, Y—STRING, w/YOKE PLATE, STEEL, 300KV 5 | oie=SLs—xx

pa | —

3 VSP Y= 50— XX
REFEREWCE DRAWINGS

1 ml_ﬂ!

1 | SGN-5
GHD~-5

Z
2 | FHD—XHN=XX
= |ANODE—XX (IF REQD

on| e | L

g 16°-B"

SEE NOTE 7

/
—7
/

304"
TYFICAL 3 FLACES

DETAIL 1
VEE STRING ATTACHMENT SPACING

—_

|
¥
|

THIS STRUCTURE MAY BE REFERSED TO AS TYFE 4 DR
TPE 8 S00kY STRUCTURE OR A% 5TD-1 or STD-2
5006V STRUCTURE, NOTES AMD DMEMSIONS OF THIS
DRAMNG MAVE PRECEDENCE OWER THOSE OF PREVIOUS
DRAWIHGS OF THOSE STRUCTURE TYPES

NOTES:
1. ALL DIMENSIONS ARE TD CENTESLINE OF ATTACHMENT,

2. SEE POLE FABRICATOR'S DRAWINGS FOR ATTACHMENT DETAILS.

3 SEE STAKING SHEETS FOR LINE AMGLES, POLE
FOOTINGS, GROUNDING, AMD SIGN REQUIREMEN

4. REFER TO ENTERGY ASSEMBLY DRAWINGS FOR PART DETALLS. RE: T&B DWG wxx
5. GROSS BRACING REGUIREMENTS TO BE DETERMINED ENTERGY SERWICES, INC.
6. DIMENSION FROM CENTERLINE OF BOLT HOLES IN STATIC
MAST BRACKET BASE TO TOP OF M
7.5 Tﬂ %@E&ﬁmguﬁT 15 mu BOTTOM OF SHAFT H-FRAME.0=6,1 ¥—HR, V=5TR, YOKE. STL SO0V
5TD MO ETTa 1"=1"
— — — ’ Mo, TFS200A0
%Faﬁ?_:-’ T VIS AER Entergy |plor  1e1 s oF s
Tinedn 272772007 HAZ-%-VGFY-5 500
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Attachment 1: Applicable Standard Framing and Assembly Drawings

GLE CROSS BRACE ATSEMALY LT
H=FRAME §-15°, 2-POLE, SIM
SINGLE CIRCULT, V-STRING RUNNING ANGLE, w/TOKE FLATE, STEEL, 500KV |[TEM | OTY. | ASSEMBLY/DRAWING
1 2 OHG=5U5— XX
z VEPR—S00—XX
102'-6" | 3
L 325-4" |, I5-4 | REFERENCE DRAWINGS
! ' =L 3 1| SGH=5
e - , 4 EE:
5 ﬁiﬂ 1 = 5 2 | FHD—Xa—Xx
in| g @\ | - B ~ | ANDDE-XX (IF REQD)
—— — i —
x‘/ a'/ l’/ ‘o
I
R "'F@" *
4
&
]
E |
- "
[} ]
;_:. - :'II" o e-7/18°
S x
Zz| = i~
| | d
B
o
i i g
ol .
2 =
I
E
w
g 15" 6-9,/16" 15" 2=7/8"
- I
|
= M AT
m (TYPICAL)
THIS STRUCTURE WAY BE REFERRED 10 A% IYPE G
S00xY STRUCTURE DR A5 SID=3 5008V STRUCTURE
HOTES AND DIMENSIONS OF THIS DRAWNG
HOTES: HAVE PRECEDEMCE OVER THOSE OF PREVIDUS
1. ALL DIMENSIONS ARE TO CEMTERLINE OF ATTACHWENT. DRAWINGS OF THOSE STRUCTURE TYPES
2. SEE POLE FABRICATOR'S DRAWINGS FOR ATTACHMENT DETAILS
3, SEE STAKING SHEETS FOR LINE AN POLES,
FOOTINGS, GROUNDING, AND SIGN REQU ENTS. RE: Ta&B DWG xux
4. REFER TO ENTERGY ASSEMBELY DRAWINGS FOR PART DETAILS.
ENTERGY SERVICES, INC,
1 ACING REQUIREMENTS TO BE DETERMINED
Sl i .
. KE OF BOLT HOLES IN STATIC
° Ewyﬁm%ﬁcﬁg?ﬂaf%% OF MAST, H—FRAME,G—15,1 X—BR.V-5TR,RA, YOKESTL S00KY
7. STRU REFERENCE HEIGHT 15 FROM BOTTOM OF SHAFT
?rcg"%& OF CROSSAR. ST NG | sCALE: 1wl
Mo, TFS201A0
1 CREATED TeF | Hat | HE
H:I.| BATE: REVISION 511 | CHK) | APPR w PLOT  1=1  |SH.1 OF 1 |
Thncan 272772007 HCZ—#—VePR—5 500
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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!

BO' — 140" (10" IMCREMENTS)

un
=
2 b
0
l;ﬂ o
. B
£y
o A
g 4
5
NOTES:

1. ALL DIMEMNSIONS ARE TD CEMTERLINE OF ATTACHWMEMT.
. SEE POLE FABRICATOR'S DRAWINGS FOR ATTACHMENT DETALS.

3. SEE STAKING SHEETS FOR LINE ANGLES, POLE
FOOTINGS, GROUNDING, AND SIGH RECUIREMEM

4, REFER TO ENTERGY ASSEMBLY DRAWINGS FOR PART DETAILS.
5. STRUETUEE REFEREHL‘E HEIGHT [5 FROM BOTTOM OF SHAFT

[

8. SPACERS DM JIMPERS AS REQUIRED TO MAINTAIN
LHFDRH DISTANCE BETWEEM SUB=COMDUCTORS,

LEG SPACING 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
REFEREMCE DRAWIMGS ;
4 |WOTE 6 | SO—CGYIA—XX |
_ BISECTOR = : Tohi-s
[ 3 GHD=5
7 3 FHD— XX — XX
=
12 DEF AMGLE
M
1
|
Lt .ﬂ
g .
x Y b
-
& |
E |I POLE SPACING TABLE
. DEF AMGLE POLE
n| 2 RAMGE SPACING
s - o0 - 27 15
o = | 27 - I8 36
“A i
.ﬂbu 2 53 — 38 19
s 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_ = = s
- @ i E i
L.
ELEVATION
) THES STRUCTURE WAY BE REFERRED TO AS IYEE D
5006V STRUCTURE OR AS STD-4 500V STRUCTURE,
1. ALL DIMENSIONS ARE TO CENTERLIME OF ATTACHMEMT, NOTES AMD DIMEMSIONS OF THIS DRAWING
2. SEE POLE FABRICATOR'S DRAWINGS FOR ATTACHMENT DETAILS. HAVE PRECEDEMCE OVER THOSE OF PREVIOUS
3. SEE STAKING SHEETS FOR LIME ANGLES, POLES, DRAWINGS OF THOSE STRUCTURE TYPES
FOOTINGS, GROUMDING, AND SIGN REQUIREMENTS.
4, REFER TO ENTERGY ASSEMBLY DRAWINGS FOR PART DETALLS RE: T&B DWG xux
5. %lijgpm&g E‘EEH_FEF!EHI HEIGHT 15 FROM BOTTOM OF SHAFT ENTERGY SERVICES, INC.
6. PLACE SPACERS ON JUMPERS AS REQUIRED TO WAINTAIN
LUNIFORM DISTANCE BETWEEM SUB—COMNDUCTORS,
7. LEG SPACIMG BASED ON MAINTAINING 34" OE 10—70 55 JUMPER, 3-POLE, POLY, STL SO0kY
PHASE 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 TGty | ASSENBLY JORAWING
1 2 | OHG-DE—xx
1/2 DEF ANGLE 2 | & | DEPY-S500-%x
3 3 | JPH—S00-%X
REFERENCE DRAWINGS
BISECTOR_ # |MOTE B | SO-CGMB—XX
- 5 1 SGN—3
3 3| GND-%
7 T | FND—XAR-nX
1/2 ANGLE
PLIMN

[ ]
g ®
£ 0
=
] MW --
- T
E
By
2i-
W
L |
o ﬁi N
E =
oo
E = JU M
‘ﬂ -
g
Uy
Uy
Tt 35'-0" a5'-0"
. l'l ! ]I R— L
L_= @ L-';tcl - - =
7
TL W
ELEVATION
THES STRUCTURE WMAY BE REFERRED TO AS TYPE F
. SO0kY STRUCTURE O AS SID-§ 500kY STRUCTURE.
1. ALL DIMENSIONS ARE TO CENTERLINE OF ATTACHMENT. MAVE PRECEDENCE OVER THOSE OF PREVIOUS
2. SEE POLE FABRICATOR'S DRAWIMGS FOR ATTACHMENT DETAILS DRAWINGS OF THOSE STRUCTURE TYPES
3. SEE STAKING SHEETS FOR LINE ANGLES, POLE
FOOTINGS, GROUMDING, AMD SIGN REDUJR‘EHEN RE- TaB DWG xux
4. REFER TO ENTERGY ASSEMBLY DRAWINGS FOR m.n'r DETALS.
5. ;gnucmm-: gal}ntmc HEIGHT IS FROM BOTTOM OF SHAFT ENTERGY SERVICES, INC.
TOR OF
5. PLACE SPACERS ON JUMPERS AS REQUIRED TO MAINTAIN
UNIFCRM DISTANCE BETWEEN SUB—COMDUCTORS. DE 0=-10 55, JUMPER, 3—POLE, POLY, STL S00kV
STD NO. | sCALE: 1"=1"
- Y - —Tn MNo. TFS204A0
[#o] " patE 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

kl [TEM [ OTY. | ASSEMBLY DRAWING
] 3
2 &
3 3

LEP—S00—1X
OHG-DE-XX

JUP SO0 ML

! REFERENCE DRAWINGS
BEN=5

GHD—3 POLE
POLE INDEX
FOOTIMG

DOWN GUY

o | |~ | |im e
B el = =

e Ho
O @ﬁ.f@

LILCOER-5 500 ML
ENTERGY SERVICES, IMC.

Transmission LineDesign Standard
BO-100, DE, 3-POLE, HIGH-LOW, STEEL 500KV
STRUCTURE DRAWING & DETAIL

STD NO. | SCALE: WOME

5 p-15-07 TAEATED T | K [HaK No. TFS205A0
ML DATE: REVISEN B Entergy |ri01 1=a0 |SH.1 oF 1
Thncan /20,2007 LILCOEP=5 500 HL
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Attachment 1: Applicable Standard Framing and Assembly Drawings

OIS
HAZEY-5 -8
e — —— — . —— — — e o — — S
sa1zca oy B
:'/ i m—ﬁ_\ oy /—1“.‘3‘5?1-5 wo-m \
"']; oo3gesIean ll\
e 1wk
JI RAIEE-5 - [W—B B=EI
= r\' | —) ]
| [ 7 7 — 4
|l S oo oo o,/ \ﬁ@w/ l
l S — |
51 Ehiloy WMM e e I
]1| ;f‘amu—s 00— B )r'lr
- "'—_—}L"——“““‘j
e
[k Ealrt ] ™ “
HATNY-T S00—A \\ % HAZEY-5 5004
“!ﬂ - ‘—\\ \\ ""_.-— DR
HAINV=E S00-0 \\ ,J"I{ HAINN—5 B0
20 & 407
20330E —REACE TiwAL Fie
/’ Hh!ﬂ—ﬁbﬂ-h jn"rar umuﬁm LY.
L \\
L
N~ R S . W
o = L o
W oo 200 COjzEET i’ _‘/"'-“
FAZIY=% 500-I MEWA AR HATEV-5 5T
I-MEE e
—EmmEr_ - ' % T 7 -
EROUMILINT - ol =il = 1=l
e - =
s jre— GhImEE
lﬂ!g—i foeisl e L] w.zg.“r—s 0 WP T
30 BoAInI0N
HAFEV-=5 0= 15 HAZNY—5
T l m‘-m
HATNN-5 0 ABCARIS e FATY-S S20-ABCeR2S
'.- 5! COIEEMAT
HAZE-5 00— AECARD 5;& @d HAZHY=6 S00-AICHIND
HE: T&E DWG POOAT
HAZ—¥— = 0o
L5, 342 s, T 0 Jres T Sov A
EM . DM
ASE APPROMIMATELY CORRECT AND WAY DIFFER FROM FINAL DESIGMS. ENTERGY SERVICES, INC.
SEE TAR FABRICATION DRAWINGS FOR CORRECT FICURES,
MOTE 2= LEFT AND RIGHT WEMEERS ARE DENTICAL EXCEPT
FOR COMDUCTOR CROSSASM PECES LFTING POINTE ARE MAINT /H—-FR,0=1.51¥-BR,V 5TR, VORE, STL S00kY
PROVIDED FOR HELICOPTER OR CRANE LIFTING, STRUGCTURE DRAWING & DETAL
JOB WO, | SCALE: NOHE
11 20=07 CREATED TWF No. TFS238A0
DA REVISION Br | O | 4P Entergy |pror  1=1  [sno oF 1
thincBd /202007 MAHAZ = - V3PT=3 200
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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

CASE 3 — MIGH MINC: 2.6 PSP MING ON WIRES AND STRUCTURE. 5, w3 (LINEMAN+EQUIPMENT) = 300 LES AT ANY CHE LOCATION.

2 AT 1%
st + - P 0 v, o g 7 o % STV T SO TN ) e SN
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 LT“"":T”“:: m:ﬂ";*gﬁ w 5’-"’“::; "”;Nm""”"']
=H R O0R - PEAK].
CASE 7 — 236 PSF LONG. WIND O STR. W/0 WHES, OLF=1.0 .-.m;\--:mvin_s REFLECTS n{ﬁinmr:s DUE TO THE CPGW
[ 103" -5" WHICH CIONTROLS THE DESIGH
. |ﬂ'-—-:1 B, STR. REF. MT. 15 FRROM BOTTOM OF SMAFT TO CL OF CROSSARM,
-n' 1y i DESIGH STRUCTURE FOR 80° TD 130 HTS N 10" [NCREWENTS.
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.
E I ban o° 14, PROVIDE BASE PLATED FILE DESIGN {DIAMETER & THICHMESS)
}"-f-rz o= T2 T ] FOR EACH STRUCTURE (BASED ON 4 FT PILE REVEAL)
= =) ! | 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
- v EMTERGY SERVICES, INC.
Transmission LineDesign Stondard
LOAD TREE. H—FRAME, E—15, 90°-130°
— 35— STRUCTURE DRAWMG & DETAL
h : MONE
LOAD TREE 500KV STD Ko [ scaLe
- — . Mo, TFS240A0
1] -2 A TAT HEX
WO| DATE REWISLIN B | che [ arpe] Entergy |pLot 1=1 [ss1 oF
tncon 12,7/ 2007 HLZ=X=VSPR-5 500, SKa
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Attachment 1: Applicable Standard Framing and Assembly Drawings

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:

SHIELDWIRE

{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, B0 F, QUF=1.00
CASE 4 = EVERYDAY: WO WIND, ND [CE. 607 F. OLF=1.D

o
]
-
3

i
o

———
[
§-‘vﬁ
3

I

B —— 35 — “panLep PR

< L L

we [ZEE
—— DTE 5)

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

~ 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"

HO.| DATE: REVISION

QEW

B | CHEG PLOT 1= EH.\‘ oF 1

Hing80 1277 2007

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 J66S 133 2944 aa1
W Wi 1887 4576 74 T4
L1 0 0 ] ]
INTACT T2 20682 17631 18884 6IQ7
COND V2 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 IDE
DE ONE S T2 10341 BR4S 9442 B4
COND Wz 9586 15445 4622 4622
Lz 29604 25900 73977 14360 |
WiND ON STRUCTURE W 10 ] - i
STRUCTURE WEIGHT V5 T0 BE DETERMIMED BY Ta&B
LIMEMAY & EQUIP. WEIGHT W4 500
JWPER INSJLATOR WEDGHT &) 215
+ %, T AMD L [N POUNDS, W [N PSF [OLF INCLUDED)
WIRE TA:
SHIELDAIRE PHASE CONDUCTOR
) 24 FIEER OPGW (GWI400 — S4mmd S 528) =
t|:-_m..ua.:.:m'. WT=(362 LBS,/FT, ATS=16,432 153 Lil:?;‘;—f%‘h?&ﬁt?i‘ﬂ’;“.ﬂ‘ah E::!H'E BUNDLED)
L eADIAL ﬁb‘ﬂ;“&ﬁf'}f‘;}&m&ﬁf“rﬂﬂﬂ 1" ICE, 15F Wax TEMSION 13623 LES NITIAL (SUB COMOUCT)
v d EVERYDAY COMDITION, BOF TEMSION 4903 LES IMITIAL (SUB CONDUCT)
SPAN DATA:
MECHANICAL LOADING CRITERIA: WIND SPAN = T5D FT (INTACT} 375 FT

CASE 1 — HESC MEDIUM: & PSF wiND OH WIRES AMD STRUCTURE, BULING SPAN = 1000 FT

1,/4° RADIAL ICE, 15 F. TRANSVERSE WIND (WFe3 50, NOTES:
LONGITUDINAL [DLF=1.65 VERTICAL OLF=1.30. MBS
. 1. AL LOADS ARE ULTMATE LOADS AMD [NCLUDE OWERLOAD

CASE 2 — WEAVY ICE: 17 BADIAL ICE, MD WIND,15° F. OLF=1.0 FACTORS PER WECHAMICAL LOADING CRITERIA.
CASE 3§ — MIGH WIND: P55 PSF WIND ON WIRES AND STRUCTURE, 2 FOR STRUCTURAL DESIGH, THE LOMGITUDIWAL (Lk

WO KCE, 60 F, DLF=1.00 EE;HME (T) AND '-Emllp.hL (¥} L'le[)‘ﬁ SHALL BE

SIDERED TO ACT SIMULTANEOUSL TH WIND AND

CASE 4 - EVERYDAY: B0 WIND, RO KE BO0° 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

{oE}
WEIGHT SPAM = 2000 FT (MTACT) 1340 FT (DE)

5 TME TRANSVERSE LOADS (T} INCLUDE WIND OM THE
WRES AwD TRAMSVERSE [TENSION) LOADS FROM THE LINE ANGLE
=T AT THE STRUCTURE.
vl 4, W1 INCLUDES 50 LES FOR SHIELDWIRE ASSEMBELT]SL
b Ly [ Y+ ¥2 INCLUDES 500 LBS FOR INSULATOR ASSEMBLIES, (MTACT)
¥2 INCLUDES 300 LBS FOR MSULATOR ASSEMBLY. (DE)
5 W [LINEWAN+EQUIPNENT) = 500 LES AT AHY OWE LOCATION.
E. DESIGN STRUCTURE FOR BOTH WNTACT & DE OME SIDE CONDITION.
' # 7. STRUCTURES TO BE DESICMED TO SUPPCRT ANY COMBINATION
Vi Lz fuzva L2 fvaeve (SEE 5y OF TWO SWIALD WRES (FIBER OR 747) - ONE PER OUTSIDE LEG.
l ABSWVE TABLE REFLECTS THE LOADIMGES DUE TO THE OPGW
WHICH CONTROLLS THE DESIGH,
5] B DESIGH FOR HEIGHTS TO COMDUCTOR FROM 557 TO 115 N
10" [NCREMENTS (OVERALL HT BD° TO 140°%
g9, PROVIDE SOCKET PILE DESIGH (DIAMETER, THICKMESS, AND
OWERLAF) FOR EACH STRUCTURE.
10, SEE DRAWING STh-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 Lo ’ Mo, TFS242A0
CREA HEE | H B

DaTE

tincdg

REWISION B | G | aPeRy PLOT 1=t SH. 1 OF 1
— 12,7/ 2007 SLEI-DEPY-5 S00; 544 [25)
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Attachment 1: Applicable Standard Framing and Assembly Drawings

LOADING TABLE =
[TEMS L2AD CASE 1 CASE 2 | CaSE 3 | CASE 4
™ 4848 4711 3781 1224
W Wi 1887 4576 774 Ti4
L1 0 o 0 o
INTACT T 27518 24579 74058 BB46
COND V2 14386 23110 G950 £950
L2 ] [ i a
Ti 2424 2355 1881 612
SW Wi 1288 308z 515 535
L BEED 7470 4525 1942
DE ONE SIDE T2 13759 12290 12029 4423
COMD VE 9586 15448 4622 4637
L2 IEGAE 38977 29284 14028
WIND ON STRUCTURE w 10 o 255 ]
STRUCTURE WEIGHT ¥5 TO BE DETERMINED BT TaB
LINEMAN & FQUIP. WEIGHT vl S00
[ JOMPER MSULATOR WEIGHT V3 215
« W, T AMD L IN POUNDS, W N PSF (OLF [NCLUDED)
WIRE DATA:
SHIELDWIRE BHASE CONDUCTOR
TR T RIS S The 3 e, (e snouc)
1° RADIAL JE, 15' FMAX TENSION 7833 LBS INTTIAL 1" CE, 15F WAX TENSION 13523 LBS INITLAL [SUB CONDUET)

EVERYDAY COND, SOF TEMSION 3036 LBS [NITIAL

SPAM DATA:
MECHAMICAL LOADRING CRITER]A: WIND SPAH = 750 FT (INTACT) 378 FT (DE)

CASE | — WESC MEDIUM: 4 PSP WIND OW WIRES AND STRUCTURE, RBULING SPAN = 5000 FT

CASE 2 = HEAWY ICE: 17 RAMAL ICE, MO WINDIS F. CAF=1.0 FACTORS PER WECHANICAL LOADNG CRITEMLA.
CASE 3 - ;"ﬁH WIND: 258 PSF WIND OM WIRES AMD STRUCTURE, 2 rDR STRUCTURAL DESICM, THE LOWGITUDINAL (L),

CASE 4 — EVERYDAY: NO WIMD, MO KE, B0' F. OLF=1.0 THE DEAD WEIGHT OF THE STRUCTURE.

1N AT 4 ¥ INCLUDES 50 LAS FOA SHIELDWIRE ASSEMBLY(

W -
1= fwisva Lz [varee Lz [V2edt (L o) DF TWO SHIRLD WIRES (FEER OR 747) — ONE PER CUTSIDE LEG.

EVERYDAY CONDITION, SOT TENSION 4903 LBS INITIAL (SUB CONDUCT)

WEIGHT SPAW = 2000 FT (INTACT) 1340 FT {DE)

1/4" RADIAL CE. 15° F. TRANSWVERSE WIND OLFwZ 50, .
LOMGITUDINAL OLF=1.65 VERTICAL OLF=1.50, _E[E__N S
. ALL LOADS ART ULTIMATE LOADS AND MNCLUDE CVERLOAD

0 ICE, GO F, OLF=1.00, TRAMSVERSE (T) AND VERTICAL [¥) LOWDS SHALL BE
COMSIDERED TO ACT SIMULTANEDUSLY WITH 'I'IHD AND

3. THE TRAMSVERSE LOADS ET:- INCLUDE WIND OM THE
WIRES AND TRANSVERSE |TEMSION) LDADS FROM THE LINE ANGLE
AT THE STRUCTURE,

7 P L [vieva Y2 INCLLIDES 500 LES FOR INSULATOR J-SSEHEUE? [INTACT}
V2 INCLUDES 300 LES FOR [MSULATOR ASSEMELY. (DE)
5 W4 (LINEMAM+EQUIPHENT) = 500 LES AT ANY ONE LOCATION.
-1z -T2 b——Tz 6. DESION STRUCTURE FOR BOTH NTACT & DE DNE SIOE COMDITION.
1 7. STRUCTURES TO B DESIGHMED TO SUPPORT AMY COMEINATION

-7 - f== ABOVE TABLE REMLECTS THE LOADNGS DUE TO THE OPGW
1 1 f WMICH CONTROLLS THE DESKH.
FJ 8. OESICH FOR HEIGHTS TO CONDUCTOR FROM 55 TO 115" M
10 WMCREMENTS (OVERALL HT 80° 7O 1407},
4, PROVIDE SOCKET PILE DESIGH [DIAMETER. THICKHESS, AND
OVERLAF) FDR EALH STRUCTURE.

1 i | 10, SEE DRAWING STD-4 FOR STRUCTURE FRAMING
* L il i LIT———— LOAD TREE 500KV 3-POLE
+——sa Y 1LED PR SLE3—DEPY-5 500 SK4 (35)
AH  POUNDATION ENTERGY SERVICES. INC
< i g( Transmission LineDesign Stondard
LOAD TREE, DEADEWD, 359 S5, 55°-115'

STRUCTURE DRAWMG & GETAL
STD MO | scaLE: RONE

No. TFS243A0

=07 CREMTED TWF | M 0 'E !

ATE: REVISION By | CHE | 4PPR PLOT  1=1 5H. 1 OF 1

Tincsn 127772007 SLE3-QEPT-5 SO0 SHA (35)

Exhibit A - Page75




Attachment 1: Applicable Standard Framing and Assembly Drawings

LOADING TABLE +
[TEMS LOAD TASE 1 | CASE 2 | CASE 3 | CASE 4 |
T 5494 5485 4556 1558
oW Vil 1887 4575 774 7TA
Li o Q o o
INTACT T2 34163 31280 29083 11258
COND w2 14386 23110 G050 E950
L2 i 0 0 0
T 2997 2588 2278 779
5w W 1288 2082 535 535
L1 B4E0 7237 44R0 1881
DE ONE SIDE T2 17085 15640 14546 5629
COMD vz 9586 15448 46522 4622 |
L ) - LE 37477 37758 28368 13589
WIMD OM STRUCTURE W 1 o 25,6 a
STRUCTURE WEIGHT WE 10 BE DETERMINED BY T&E
LINEMAN & ECQUIP. WEIGHT Wd 500
JUMPER INSULATOR WEIGHT | w3 215
« W, T AMD L IN POUNDS, W IN PSF [OLF INCLUDED)
W ATA:
SHIELDWIRE, PHASE_CONDUCTOR
(s 2 RSB STE T )P o7 T 6 T, (P 20
RN K e s DT 1° ICE. 15F MAX TENSION 13623 LBS IKITIAL (SUB CONDUCT)
' EVERYDAY CONDITION, 60T TENSIDN 4503 LBS INITIAL (SUS COMDUCT)
SPAN DATA:
SASE 1 — NESC MEDIM: & FSF WIKD ON WIFES AND STRUCTURE.  Huowd 2o = 1000 FT (NTACT} 1340 FT [0€)
174" RADIAL ICE, 18 F.. TRANSVERSE WD OLF=2.50, T .
LONGITUDMAL CLF=1.85 VERTICAL DLF=1.80. .
GASE 2 - WEAVY ICE: 1" RADIAL IGE, ND WNDS'F. OLF-10 e S A T et
CASE 3 — HIGH WIND: 256 PSF WIND ON WIRES AND STRUCTURE, 2 FOR STRUCTUSAL DLSIGH, THE LONGITUDINAL Lk
WO ICE, BO" F, OLF=1.00. TRANSVEREE %] AND VERTICAL (V) LOADS SHALL BE
CASE 4 - EVERTDAT: NO WIND, MO [CE, 80° F, DLF=1.0 %%Eéffmﬁasﬁ?;’#w&}”m WIHD MG

3, THE TRANSVERSE LODADS Eﬁ INCLUDE WiND OH THE
WIRES AND TRANSVERSE (TEMSION) LOADS FROM THE LINE ANGLE

—Ti -Th AT THE STRUCTURE.
[ 4 o & Wl NCLUOES 50 LBS FOR SHIELDWIRE ASSEMBLY(S).
V2 WCLUDES 500 LBS FOR INSULATOR 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.
U Bvzaws (seE 7. STRUCTURES T0 BE DESKGNED T3 SUPPORT ANY COMBINATION
27 GpmE =y OF TWO SHIRLD WIRES [FIBER OF TFT) - OME PER DUTSIDE LEG
- ABDVE TABLE REFLECTS TMIL LDADINGS DUE TO THE DPOW
WHICH CONTROWLS THE DESIGM.
8. DESIGN FOR HEIGHTS TO CONDUCTOR FROM S5° TD N3 N
10 INCREMENTS (OVERALL HT B0 7O 1407).
5. PROVIDE SOCKET PILE DESIGN (DIAWETER, THICKMESS, amD
OVERLAF) FOR EACH 5

-is N STh POR ETRUCTURE FRAMING
R BAsE PLATED STR. LOAD TREE SDOKY 3—POLE
CRRLED FIER SLE3-DEPY-5 500 SH4 (45)
api ¢ FOUNDATION ENTERGY SERVICES, [NC.
i Transmission LineDesign Standard
LOAD TREE, DEADEMD, 45, 55, S8°-115

STRUCTURE DRAWING & DETAIL
STD NO. | SCALE: HONE
Mo, TFSZ44A0

O _jrv=-gu—-o7 CREATED THF | 5w | WS .
NL| DATE: REVISION Be | o | APPR Entergy |pior  1=1 |sH.1 OF
tinoS 1277 /2008 SLEI-DEPY-5 500 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:

=ZHIELDWIRE PHASE COMDUCTOR

[Z) 24 FIBER OPOW (OWZ400 — B4mm2 / 528) L

DIA=0.526", WI=0.362 L8S,FT, RTSai8 32 153 iy
1" RADIAL ICE, 15' F WAX TENSIDN 7833 LBS MITIAL 1% ICE. 15F Wax TENSION 13623 LBS INITIAL (SUB COMDUCT)

A
EVERTDAT COMD, 0T TENSION 2008 LBS MTIAL EVERYDAY CONDITION, 60T TENSION 4903 L85 INITIAL (SUB CONDUST)

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

CASE 4 — EVERYDAT: WO WIND. NO ICE, 60° F. OUF=1.0

AT THE STRUCTURE,
T A =T 4. V1 WCLUDES %0 LSS FOR SHIELDWIRE ASSEWBLY(S).
n TH hladad Lt r\rwu V2 WMCLWOES 500 LBS FOR [NSULATOR ASSEMBLIES, (INTACT)
™ ¥2 INGLUDES 300 LES FOR INSULATDR ASSEMELY. [DE)
S %4 [LINEWAN+EQUIPMENT) = 500 LES AT ANY ONE LOCATION,
6. DESIGN STRUCTURE FOR BOTH INTACT & DE OME SIDE COMDITION,

i fqr_ﬁ AT A" 7. STRUCTUSES TO BE DESIGNED TO SUPPORT ANY COMBINATION
= Lz fvaews Lz [vi+va Lz [fva+ws (SEE OF TWO SHIRLD WIRES (FIBER OR T#7) - OWE PER OUTSIDE LEC.
w|l L | - |~== NOTE 5) ABOVE TABLE REFLECTS THE LOADMGS DUE To THE OPGW
=] 1 i { WHICH COMTROLLS THE DESIGN,
z e hex Nz ks B DESGH FOR HEIGHTS TO COMDUCTOR FROM 55' 70 1157 1N
ﬁ 10 [NCREWEWTS (OVERALL HT BO° TO 1407)
) 5. FROVIDE SOCKET PILE DESIGH (DIAMETER, THICKMESS, AND
OVERLAP) FOR EACH STRUCTURE,
' 1 b 10. SEE DRAWING 5TD—4 FOR STRUCTURE FRAMING.
S ¥ Vs -
L M E.-—m.sz FLATED STR. LOAD TREE SO0KY 3—POLE
| - Il - M. . SLE3—DEPY=5 500 SH4 [55)
f f 1 ™panLED PiER
. " aH 4 FOUNDATION - ENTERGY SERVICES, INC.
Transmission LineDesign Stondord
B B LOAD TREE, DEADEND, 5%, 55, 55'-115
STRUCTURE DRAWING & DETAIL
STD MO | scaLe WONE
o |n-31-g7 CREATED J_rL Ko | Ho Q No. TFS245A0
N[ DaTE: REVISION A Ew PLOT =1  [SH.1 OF 1
tincan T2/ 772007 SLE3-DEFT-5 SO0, sn_[E)'I
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Attachment 1: Applicable Standard Framing and Assembly Drawings

[ LOADING TABLE =
[TEMS LOAD CASE 1 CASE 2 | CASE 3 CASE 4
T 8157 BT B056 TiER
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 4308 3028 1094
=W W1 1289 loaz 535 535 |
L1 5508 6606 4090 imn7?
DE ONE SIDE T2 23357 21959 19294 Fa03
COND W2 G585 15448 4622 4672
L2 322 34459 25896 12405
WIND ON STRUCTURE W 10 [ 75.6 o
STRUCTURE WEIGHT VS T0 BE DETERMIMED BY T&B
LINEMAN & EQUIP, WEIGHT Wi 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&%‘Ii# KE, 185 F “T.‘E':iggumm ?!:I-!-ELilnS HITIAL KE I5F MAX TENSION 13623 LBS INITIAL (SUB COMDUCT)
EVERTDAY COHD, 60T 2036 LBS MITAL 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 — MIGH WIND: 25.6 PSF WIND ON WIRES AND STRUCTURE. 3 rop sTRUCTURAL DESIGN, THE LONGITUDINAL (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“ INCLUDE WIND O THE
WIRES AMD TRANSVERSD [TEMSION) LOADS FROM THE LIME 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. CESIGN STRUCTURE FOR BOTH INTACT & OE OME SIDE COMDITION.
|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
— p— — . Mo, TFS246A0
EE T | e | x|
NG| DATE: REVISTON e e Tarer| — DEETEY |pLoT 1= [SH1 OF 1

Thncan 27772007 GLES-DEFT-5 SO0, 5S4 [65)

Exhibit A - Page78



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 L ECUSLY WITH
CASE 4 — EVERYDAT: NO WIND, WO ICE, S0° F. OLF=1.0 -.EHWESDEA[, ﬁTLgH':-cqrg;:gL;mcp%E WD 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

Exhibit A - Page80




Attachment 1: Applicable Standard Framing and Assembly Drawings

SHIELDWIRE

[,Jz:l 24 FIBER DPGW (GW2400 - B4mm2 !ﬂ
Ia=0.5287, WT=0,382 LBS/FT, RTS=16432

1% RADIAL ICE. 157 F MAX TENSION 7E33 LAS IMITIAL

EVERYDAY COND. BOF TENSION 2036 LBS IMITIAL

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,

'——HT I—-!n"

~BAZE PLATED

RILLED FIER
FOUKDATION

R

,?"’\ffm

LOADING TABLE =
ITEMS L&D CASE 1 CASE 2 CASE 3 CASE 4
T 10532 11078 7702 2879
SW W1 1887 4576 774 774
L1 o o ) Q
INTACT — — 2 50430 s77a7 45015 20802
COND W2 14386 23110 5950 8930
LZ a 0 o o
T S266 5539 2831 1440
SW Il 12808 ina2 535 535
DE OME SIDE L1 4945 5539 3429 1440
T2 50245 ZBBGa 24508 10401
COMD W2 586 15448 a4622 4622
) L2 28654 ZRESS 21N 10400 _
WIND OM STRUCTURE W 10 o 25.8 o
STRUCTURE WEIGHT WS 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 (LINEWAN+ECUVIFMENT) = 500 LAS 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

Qﬂu‘uy

PLOT  1=1 SH. 1 OF 1

i

1207 /2007

SLE3-DEPT—5 500 SRS [00)

Exhi
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Attachment 1: Applicable Standard Framing and Assembly Drawings
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