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1.0
3)1.0 _EXHIBIT INFORMATION

11 PURPOSE

1.1.1 Without limiting the information summarized herein, the purpose of this document is (a) to
summarize the minimum scope of work requirements for Contractor, which generally include
the complete development, engineering, procurement, and construction of the Project,
including Wind Turbine supply and installation, all balance-of-plant infrastructure, and all tasks
necessary to achieve Wind Turbine Commissioning Completion of all Wind Turbines; and (b)
to summarize the minimum performance specifications, quality standards, and other criteria
required for the development, engineering, procurement, and construction of the Project.

1.2 PROJECT DESCRIPTION

1.2.1 The [Project Name] Wind Project is a nominal [capacity] megawatt wind energy project using
a quantity of [quantity] [model] Wind Turbines located in [County Name] County, [State
Name].

1.3 REFERENCES

131 In addition to anything summarized herein, all Work related to the Project shall conform to the
fellewing-Owner standards set forth in M1. In the case of any conflict between any Owner

standards below and any requirement set forth herein, the more stringent requirement shall
apply.
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WIND PLANT SPCIFICATIONS

1.4 DEFINITIONS

1.4.1 Unless defined in this exhibit, terms that begin with an upper case shall have the meaning
defined in the Agreement.

1.4.2 For purposes of only this exhibit, the following words shall have the respective meanings set
forth below. [NTD: a definition for items noted as “TBD” will be provided within the
Agreement.]

(2) ‘Abnormally Severe Weather Conditions” means any of the following: (a)
cumulative precipitation in excess of [2.0”] inches in a 24-hour period or (b) cumulative
precipitation in excess of [4.0”] inches in a one-week period, in each case as
measured at the Project Site. [NTD: to be aligned with final contract documents.]

2 “‘Applicable Law” means [TBD].

3) “Applicable Permits” means [TBD].
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(4) ‘Applicable Standards” means the minimum standards and industry codes and any

other criteria required for the performance of the Work by Contractor, including those
set forth in Attachn%ﬂ@@@%@%to this exhibit.

(5) “As-Built Drawing” means a complete set of drawings prepared by Contractor or a
SubeontractorSubeontractorSsubcontractor which accurately and completely
represent the Work as constructed and installed.

(6) “BOP Contractor” means [Contractor to add BOP Contractor name].

@) “Collection System Circuit” means the permanent electrical and communications
infrastructure required to transmit energy and performance and operating data
between each Wind Turbine and the Project Substation, or to the Turbine SCADA
System control panel as appropriate.

(8) “Communications System” means the supervisory, control, and data acquisition
system for the Project Substation equipment (including all breakers, switches,
transformers, relays, and meters) and permanent meteorological towers, as well as all
fiber optic cabling and supporting devices within the Collection System Circuits.

(9) “Contract Price” means an amount equal to [$TBD] to be paid to Contractor by Owner
as full and complete payment for all Work to be performed by Contractor under the
Agreement.

(10) “Contractor” means the person, firm, or corporation with whom Owner has entered
into the Agreement.

(11) “Equipment” means all of the parts, components, equipment, materials, apparatus,
structures, tools, supplies, consumables, goods, and other items required or
appropriate for a complete, fully-functional Project or that otherwise form or are
intended to form part of the Work or the Project, including all equipment, materials,
apparatus, structures, tools, supplies and other goods provided and used by
Contractor and the SubeontractorsSubeontractersSsubcontractors for performance of
the Work, but that are not incorporated into the Project.

(12) “Functional Groups” means a rotor blade set; hub; pitch system; main shaft
arrangement, including main bearing; gearbox; mechanical brake; high-speed shaft
coupling; generator; internal crane; power converter; [medium-voltage transformery;
internal tower wiring and cabling; controller; auxiliary system; wind vane; anemometer;
yaw system; cooling system; hydraulic system; tower section; switchgear; ground
controller; or uninterruptible power supply, respectively.

(13) “Gen-Tie Line” means the [VOLTAGE]-kV high-voltage transmission line connecting
the Project Substation with the Point of Interconnection.
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(14) “Job Book” means a manual to be prepared by Contractor and approved by Owner,
which will include all Contractor engineering, design, purchasing, and other
information relating Y8/t A8k SECIFICATIONS

(15) “Major Subcontractor” means any subcontractor with whom Contractor will enter (or
has entered) into an agreement or purchase order for performance of any part of the
Work that has an aggregate value in excess of $250,000.[NTD: to be aligned with final
contract documents.]

(16) “O&M Building” means the operations and maintenance building for the Project.

(27) “Owner” means Portland General Electric.

(18) “Point of Interconnection” means the point where the Gen-Tie Line connects to the
[Contractor to add switchyard name] Switchyard, as more fully described in Exhibit [e]
(Interconnect Agreement).

(19) “Project” means the generating facility described in the Proposal.

(20) “Project Site” or “Site” means the location, or proposed location, of the Project.

(21) “Project Substation” means the 34.5/[VOLTAGE]-kV substation to be located at the
Project Site, with all necessary equipment to connect the Project to the
interconnecting utility’s grid.

(22) “Prudent Wind Industry Practices” means (a) those practices, methods, equipment,
specifications and standards of safety, performance, dependability, efficiency and
economy as are acceptable for construction and professional engineering firms
performing design, engineering, procurement and construction services in North
America on facilities of the type and size similar to the Project, which in the exercise of
reasonable judgment and in the light of the facts known at the time the decision was
made, are considered good, safe and prudent practice in connection with the design,
construction and use of electrical and other equipment, facilities and improvements,
with commensurate standards of safety, performance, dependability, efficiency and
economy, are in accordance with generally accepted national standards of professional
care, skill, diligence and competence applicable to design, engineering, construction
and project management practices, and are consistent with Applicable Laws; and (b)
those practices, methods, standards and acts that at a particular time in the exercise of
reasonable judgment would have been acceptable to those engaged in, or approved
by a significant portion of, the wind power industry for similar facilities in similar
geographic areas as a reasonable effort to accomplish the desired result in a manner
consistent with Applicable Laws, Applicable Standards, safety, environmental
protection, economy and expedition.

(23) “Raceway” means all conduit (rigid and flexible), underground duct, wireway, cabinets
and boxes, and all materials and devices required to install, support, secure, and
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provide a complete system for support and protection of electrical conductors.

WIND PLANT SPCIFICATIONS

(24) “Requirements” means the Specifications in Exhibit [e] (Specifications Exhibit Name),
Prudent Wind Industry Practices, Applicable Law, Applicable Permits, Applicable
Standards, the Project Schedule, the Interconnection Agreement in Exhibit [e]
(Interconnect Agreement Exhibit Name), the designs in Exhibit [e] (Preliminary Design
Exhibit Name), the landowner requirements in Exhibit [e] (Landowner Requirements
Exhibit Name), the Utility Specifications, the Turbine Supplier Project Site
Requirements, and the other requirements of the Agreement.

(25) “Roads” and “roadways” means all access roads, Wind Turbine string and spur
roads, substation roads, transmission line service roads, meteorological tower roads,
operations and maintenance building roads, and temporary construction roads to be
constructed for the Project by Contractor.

(26) “SCADA” means supervisory control and data acquisition.

(27) “Special Tools” has the meaning set forth in Section 10.3.5.

(28) “Submittal Schedule” means the schedule for Contractor’s delivery of submittals, as
set forth in PGE Exhibit M1-01-02-01 (Documents and Deliverables Table).

(29) “Substantial Completion” means [TBD].

(30) “Turbine Equipment” means all of the parts, components, equipment, materials,
apparatus, structures, tools, supplies, consumables, goods, and other items required
or appropriate for a complete, fully-functional Wind Turbine or that otherwise form or
are intended to form part of the Work or the Project, including all equipment, materials,
apparatus, structures, tools, supplies, Delivery Devices, Special Tools, and other
goods provided and used by Turbine Supplier for performance of the Work, but that
are not incorporated into the Project.

(31) “Turbine Foundation” means each Wind Turbine foundation.

(32) “Turbine SCADA System” means the supervisory control and data acquisition system
for the Wind Turbines.

(33) “Turbine Supplier” means [Contractor to add OEM name].

(34) “Wind Day” means an occurrence wherein erection of Wind Turbines is specifically
scheduled to occur and the main erection crane is fully functional and unable to
operate due to any of the following conditions: (a) actual 10-minute average wind
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speeds of [22] miles or more per hour for at least four (4) consecutive hours during a
regularly scheduled shift of ten (10) hours or more as measured at the tip of the
respective crane. [NTD: to be aligned with final contract documents.]

(35) “Wind Turbine” means each of the complete, fully-functional wind turbine generators
to be part of the Project.

(36) “Wind Turbine Equipment” means Wind Turbines, the Turbine SCADA System, and
all other materials and equipment identified in the Agreement (including this exhibit)
and incorporated into the Project by Contractor and Turbine Supplier in performing the
Work.

(37) “Wind Turbine Mechanical Completion” means [TBD].

B8—“Wind Turbine Pads” means both crane pads and hardstands, where (a) “crane
pads” refer to a hardstand area in connection with the erection or service of a Wind
Turbine and_(b)

(38)  {b)"hardstands” refer to any area where Wind Turbine components, Wind Turbine
equipment, transport equipment, or storage equipment are stored, placed, or parked,
and including parking areas, laydown areas, and other such working areas.

(39) “Work” means all actions, capital, contracts, labor, equipment, and materials
necessary to construct the proposed Project and furnish wind energy and
environmental attributes (including operating the Project) to Owner at the specified
delivery point.

INTERPRETATION

References herein to requirements to perform and/or provide work, services, equipment, or
other similar items shall be understood to be the responsibility of Contractor, unless explicitly
noted as being a responsibility of Owner.

Unless expressly noted otherwise, any requirement to “provide”, “supply”, or “furnish” goods
or services herein shall be considered equivalent.

The headings of sections and subsections herein are for convenience only and shall be
ignored in construing this exhibit.
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425" GENERAL SERVICES

2.1 GENERAL PROVISIONS

211 Contractor shall perform and/or provide all work, design services, procurement services,
construction services, permitting services, supervision, management, labor, equipment,
materials, parts, apparatus, tools, consumables, temporary structures, temporary utilities,
storage, quality control and other items necessary or appropriate to complete the Work
described herein, unless explicitly stated otherwise, and all such Work shall be included in the
Contract Price.

21.2 Contractor shall perform all Work in conformance with the Requirements. In the event of any
conflict or discrepancy between this exhibit (including any attachment hereto) and any
Requirement, the more stringent or higher quality Requirement shall take precedence over the
less stringent or lesser quality Requirement.

2.1.3 Contractor shall provide supervision, inspection, testing, and quality control of the Work to
ensure it is completed safely, competently, and efficiently. Contractor shall devote attention,
skills, and expertise as is necessary to perform the Work in accordance with the
Requirements. All materials shall be new, unused, of the highest quality, free of defects and
irregularities, and consistent for use in wind generation facilities. Equipment shall be installed,
assembled, and tested in strict compliance with the manufacturer's drawings, manuals, code
markings, and instructions, and any proposed materials, structures, and/or assemblies shall
be maintainable in the simplest and most cost-effective manner possible.

2.1.4 Not used.

215 Contractor shall not construct any portion of the Work until the applicable issued-for-
construction drawings have been approved by Owner. Turbine Foundations shall not be
constructed until (a) the Turbine Foundation drawings and calculations have been approved
by Owner, including its independent engineer; and (b) until pre-determined hold points have
been approved by Owner, including inspection of rebar placement prior to pouring concrete.

2.1.6 Contractor shall design all aspects of the Project based on verifiable criteria that are specific
to the Project and the Project Site, including elevation, terrain, ground cover / vegetation,
corrosivity, precipitation (rain, snow, ice), frost depth, seismic loads, and subsurface conditions.
All such design criteria shall be clearly displayed on the design drawings.




2.1.8

with the latest revision of the Applicable Standards, including those set forth in Attachment 2
(Applicable Standards) to this exhibit. The method for handling conflicts between Applicable
Standards shall be as set forth therein.

Exhibit M1-05-07FBB (Approved Vendors and Service Suppliers)Fhis-Seetion2.-1.8 contains
a list of approved materials, equipment suppliers, and subcontractors. Contractor shall
request approval from Owner prior to executing any contract for the procurement of such
material or with such equipment supplier or subcontractor (a) if Contractor is considering the
selection of a material, equipment supplier, or subcontractor that is not listed below; (b) for any
Major Subcontractor not listed below; or (c) for the Project’s engineer(s) of record and
geotechnical engineer(s). Equipment catalog cut sheets shall be submitted for Owner review
and approval prior to procurement. In some categories, a supplier has been identified as
“Preferred” with an (*) in order to maintain the same suppliers of equipment as Owner has
utilized the supplier for its generating fleet. Contractor is expected to consider lead time of
vendors, including Owner review and approval timeline of drawings and documentation, in
their ordering schedule. Exceptions will not be granted because Contractor has failed to do
so. All equipment must be designed for, and officially supported in, the United States market.
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2.1:102.1.9 Unless explicitly stated otherwise, including for Turbine Foundations as set forth in Section
4.1.3 herein, the minimum design working life of the Work shall be 30 years. For the avoidance
of doubt, Wind TurbineTurbines shall have a minimum design life of 20 years and the
Project’s permanent drainage facilities shall be designed in accordance with Section 4.1.2.

24+4+2.1.10 Requirements for rigging and tooling:

D All rigging shall be rated; inspected daily; and load tested in accordance with the
Applicable Standards or other more rigorous requirements set forth in the HSSE Plan.
The manufacturer-rated capacities shall be legible and permanently affixed. Inspection
reports shall be maintained at the Project Site and available for review by Owner.

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




3) Contractor shall utilize tooling in accordance with manufacturer recommendations,
including any Turbine Supplier guidelines for use of Special Tools.

2-1+122.1.11 Contractor shall cause the Project Contracts, including without limitation the Turbine

2.2

221

222

2.2.3

2.3

231

2.3.2

2.3.3

Supply Agreement and Balance of Plant Agreement, to be entered into, either by Contractor
or a direct Affiliate. The Project Contracts shall provide for the planned Wind Turbines to be
purchased by (or on behalf of) Contractor and delivered to the Project Ssite for installation by
Contractor’s subcontractors.

SITE CONDITIONS

Contractor shall inspect the Project Site prior to initiating the Work to obtain such additional or
supplementary examinations, investigations, explorations, surveys, tests, studies, and/or data
concerning conditions at or contiguous to the Project Site or otherwise, which may affect cost,
progress, performance, or furnishing of the Work. All such inspections shall have been
contemplated and included in the Contract Price, and Contractor shall not be entitled to
request or be granted any scope change claims based on the results of these investigations.

Contractor shall furnish weather equipment at the Project Site capable of measuring rainfall,
wind speed, and other conditions as necessary to determine the occurrence of Wind Days
and Abnormally Severe Weather Conditions, respectively.

Any existing infrastructure, including communications towers, pipelines, telephone lines, and
electrical lines, shall be maintained in their current condition throughout the construction of
the Project. Existing access to the Project Site, including along public roads, shall remain
open throughout construction.

CONSTRUCTION MANAGEMENT

Contractor shall provide traffic control at and within the Project Site, or as otherwise required
to complete the Work, including, but not limited to, traffic control along any public roads.

Contractor shall furnish and maintain throughout construction of the Project a construction
radio system for use by Owner and Owner’s representative(s), including access to
Contractor’s primary safety channel. At least five (5) fully-functional radios shall be furnished
for this purpose. This radio system shall be fully functional within 30 days of Contractor
mobilization and be capable of reaching any and all locations at the project site where work
would occur.

Contractor shall provide all necessary construction water, including, but not limited to, that
which is required for temporary work, concrete preparation, dust control, rock drilling
operations, and pressure washing of Wind Turbine components.

2.34——Contractor shall provide all necessary temporary/construction power, including, but not limited

to, that required for the office trailers, temporary lighting, Project Substation, O&M Building,




and meteorological towers. For the avoidance of doubt, Contractor shall be responsible for
furnishing both the power supply and fuel source for such items._
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2.35 Contractor shall provide all necessary fire management devices, per the fire management
plan to be prepared by Contractor as a Contractor Deliverable, including water trailers,
construction vehicle fire kits, or other similar devices, as applicable.

2.3.6 Contractor shall attend and actively participate in Owner-scheduled project meetings. These
meetings may include, but are not limited to, (a) engineering update meetings to review
progress against the Project Schedule, address issues related to the Work, and other similar
items prior to construction of the Project; and (b) Project management meetings during
construction, including plan of the day, daily safety meetings, daily logistics planning, Project
Schedule progress, weekly management updates, and monthly management updates.

2.3.7 Contractor shall support Owner with providing timely responses to reasonable requests for
information from Owner or Owner’s contractors, including Turbine Supplier.

2.3.8 Contractor shall ensure compliance with all landowner agreements as further prescribed in
Exhibit [e] (Landowner Requirements), including repair of all crop damage. Recognizing the
importance of strong positive landowner or occupant and community relations, Contractor
shall support and participate in landowner or occupant informational/planning meetings (e.g.,
Wind Turbine/road/collection line location confirmation) and governmental meetings (e.g.,
planning commission, board, or informational meetings). Contractor shall document any
landowner issues during the development and construction of the Project and share such list
with Owner. [NTD: an exhibit outlining Project-related landowner requirements will be
provided at a later date and attached to the Agreement]

2.3.9 Contractor shall contact local authorities, pipeline companies, and utility companies to locate
conflicting underground facilities prior to starting any excavation or trenching Work. Contractor
shall be responsible for all damages resulting from contact with identified underground facilities
in the vicinity of each excavation, including, but not limited to, those identified through the
local “One-Call” service, the Owner-provided ALTA survey, or other similar information made
available to Contractor or available to Contractor through the exercise of reasonable
diligence. In the event of any conflict with an underground facility, Contractor shall
immediately notify Owner and shall document the nature of the conflict, relocation of the
conflicting facility or structure, any damages which occurred, and final resolution. This
documentation shall be provided to Owner within 48 hours of such conflict.

2.3.10 Contractor shall inspect all Equipment delivery trucks upon arrival to the Project Site to
ensure they are free of debris, mud, and vegetation, and to ensure they are in good
mechanical condition. Contractor shall also reqularly inspect such trucks and other equipment
for leaks, including oil, coolant, and hydraulic fluid. Any vehicles that fail to pass this
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inspection shall be turned away, unless expressly permitted by Owner.

PROJECT DOCUMENTATION

Contractor shall prepare and submit all deliverables and submittals necessary for the
successful completion of the Work, including, but not limited to, Job Books, As-Built Drawings,
completion certificates, design documents, and all other manuals, drawings, plans, studies,
calculations, safety- related documentation, reports, checklists, completion procedures, and
other similar items (collectively, the “Contractor Deliverables”). All Contractor Deliverables
shall be coordinated and discussed with all pertinent parties prior to and during the
construction phase of the Project; shall be subject to review and/or approval by Owner, as
applicable; shall be submitted by the applicable dates in the Submittal Schedule; and shall
comply with the minimum requirements set forth in PGE Exhibit M1-01-02 (Engineering
Documents, Drawings, and Other Deliverables). The following list provides an indicative
sample of Owner requirements for specific Contractor Deliverables for the sole purpose of
ensuring clarity of expectations for the referenced submittals; this list is not intended to be an
exhaustive listing of all Contractor Deliverables or the requirements thereof.

8} Contractor shall prepare, implement, and manage a detailed Project schedule that
reflects the Project managmentmanagement plan and anticipated sequence of site
operations (the “Project Schedule”), and shall cause the reports summarized in
Attachment 1 (Schedule Requirements) to this exhibit to be submitted with each
weekly Project Schedule update; the Project Schedule shall comply with the minimum
requirements set forth in Attachment 1 (Schedule Requirements) to this exhibit.
Contractor shall also provide an individual (the “Scheduler”) who shall (a) be
dedicated to the Project; (b) develop and maintain the Project Schedule; (¢) be an
experienced specialist that is skilled in critical path method scheduling; (d) be capable
of producing CPM reports within 24 hours of Owner’srequest; and (e) attend (either
remotely or in person) and actively participate as needed in all Project meetings related
to construction progress, alleged delays, or time impact.

2) Contractor shall prepare, implement, manage, and observe the health and safety plan,
the security plan, and the environmental plan (collectively, the “HSSE Plan”). These
plans shall conform to the minimum requirements set forth in Exhibit [e] (HSSE Plan
Requirements) and PGE Exhibit M1-01-07 (Security and Compliance), collectively.
[NTD: an exhibit outlining minimum requirements for the HSSE Plan will be provided
at a later date and attached to the Agreement]

3) Contractor shall prepare, implement, and manage a detailed quality assurance plan
that is specific to the Project and Project Site. This plan shall conform to the minimum
requirements set forth in Exhibit [e] (Quality Plan Requirements). [NTD: an exhibit
outlining minimum requirements for the Quality Plan will be provided at a later date
and attached to the Agreement]




(4) Contractor shall submit the design drawings and calculations for the Project to Owner
for review and comment at points roughly equivalent to being 30 percent complete, 60
percent complete, 90 percent complete, and issued-for construction (“IFC”) in
accordance with the Agreement unless mutually agreed to between Contractor and
Owner.

5)——=Contractor shall provide one (1) complete copy of Job Books in hard copy format and.
one._

(5) (1) complete copy of Job Books in electronic format on flash drive. Job Books shall
conform to the minimum requirements set forth in Exhibit [e] (Job Book
Requirements).

(6) Contractor shall provide one (1) complete, full-size (size D), color set and one (1)
complete, 11-inch by 17-inch, color sets of As-Built Drawings in hard copy format, as
well as one (1) complete, full-size (size D) set of As-Built Drawings in electronic format
on flash drive. As-Built Drawings shall comply with PGE Exhibit M1-01-09 (PGE CAD
and Numbering Standards).

) Contractor shall prepare, implement, and manage a detailed project management plan
that is specific to the Project and Project Site. The project management plan shall be
sufficient in scope and detail to convey the means and methods that will be employed
by Contractor to perform all aspects of the Work. Key elements of the project
management plan shall include, but not be limited to, project management structure
and key personnel; roles and responsibilities; staffing plans; communications protocol;
engineering execution plans; security plans, including, but not limited to, guards /
patrols, weapons, emergency procedures, and incident notification procedures; and
construction management plans, including, but not limited to, cost controls, schedule
controls, mobilization, document management, materials management, details for
receipt and transport of equipment, traffic management (including concrete trucks),
construction sequencing, movement of cranes during construction, and other similar
items.

(8) Not used.

9) Contractor shall prepare, implement, and manage critical lift plans that are specific to
the Project and Project Site. The critical lift plan shall clearly identify precautions for all
critical lifts; coordination plans, including pre-lift meetings, with all participating
personnel; and sample documentation/checklists for all critical lifts. Prior to performing
any critical lift, Contractor shall perform a practice lift with a similar crane configuration
and load configuration; practice lifts shall always be performed with the same crew
and using the same lifting equipment as those used for the critical lift; to the extent
that Contractor has successfully performed a practice lift, any subsequent, identical
lifts shall not require another practice lift. Any lift exceeding ninety-five percent (95%)
of a crane’s load chart is prohibited. For purposes of this exhibit, a “critical lift” shall
include, at a minimum, any lift that exceeds seventy-five percent (75%) of the rated
capacity of the crane, per the respective crane’s load chart; any lift that exceeds
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50,000 pounds; any lift that requires the use of more than one crane; any lift requiring
blind picks; any man-basket lifting operation; any load that is lifted/transported over or
near energized electrical equipment, such as power lines, transformers, or switchgear;
any lift in a confined space or restricted area (including an operating facility) where the
load, or any part of the crane or equipment structure, could come within three (3) feet
of any existing structure; or any lift where the equipment is set up near manholes,
catch basins, sewers, sinkholes or other known surface or sub-surface interferences.

(10) Contractor shall prepare two (2)a spill prevention, control, and countermeasure
(“SPCC”) planplans in accordance with EPA requirements. For the avoidance of
doubt, Contractor shall be responsible for development of both a construction-phase
SPCC plan and an operational-phase SPCC plan, respectively.

(11) Contractor shall prepare, implement, and manage a detailed tower rescue plan that is
specific to the Project and Project Site.

Contractor shall upload electronic copies of all Contractor Deliverables (including drafts and
final) to Owner’s web-based document management site. Further, Contractor shall designate a
document control lead to work with Owner’s document control lead towards the timely,
efficient, and organized submittal of documents.

Contractor shall prepare and maintain a documentation list for the Project. This list shall
include, at a minimum, a listing of all Contractor Deliverables and the status (including
responsible party) and revision number of each. The naming and labeling conventions for all
Contractor Deliverables shall be coordinated with and approved by Owner. The
documentation list shall be updated by Contractor each time a new or revised drawing or
document is issued, at a minimum, including identifying any open and/or pending submittals
for review.

Contractor shall prepare and maintain a complete log, including supporting documentation, of
all requests for information (each, an “RFI”) issued throughout performance of the Work. This
log shall include, at a minimum, a listing of each RFI and the status (including responsible
party) and revision number of each. The naming and labeling conventions for all RFIs shall be
coordinated with and approved by Owner. The documentation list shall be updated by
Contractor each time a new or revised RFl is issued, at a minimum.

Contractor shall provide to Owner periodic written reports as to the actual progress of the
Work in comparison to the Project Schedule. These reports shall include, but are not limited
to, the plan of the day report, the weekly progress report, and the monthly progress report.

Contractor shall maintain color hard copies of all issued-for-construction drawings at the
Project Site during performance of the Work, including at least one (1) complete set in
Owner’s office trailers; such hard copies shall be updated by Contractor upon issuance of any
revised issued-for- construction drawing. Contractor shall maintain separately a complete set
of controlled redline drawings showing all Owner-approved changes made during
construction, including reference to the applicable RFI number; such redlines shall be
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included in the Job Books.

SIGNAGE

Contractor shall furnish, install, and maintain throughout the performance of the Work alll
signage required by the Applicable Permits, the Applicable Standards, and other applicable
Requirements. All signage and equipment marking (including numbering and labeling) shall
be approved by Owner prior to installation.

Contractor shall furnish and install (a) a permanent sign at each Wind Turbine string road
listing the name(s) of all Wind Turbine(s) along that road and (b) identification numbers and
permanent, weatherproof labels on the base of all Wind Turbine towers, indicating Owner
tower number and Collection System Circuit number, respectively.

Contractor shall furnish and install identification numbers and permanent, weatherproof labels
on all Gen-Tie Line structures.

Contractor shall furnish, install, and maintain above-ground “buried cable” marker signs (a) at
all locations where an underground Collection System Circuit crosses a road, fence, or
underground utility respectively; (b) at a minimum of every 2,000 feet of trench length; and (c)
at all sharp turns in the Collection System Circuits.

Contractor shall furnish and install a permanent, free-standing, non-masonry sign at the O&M
Building location indicating Project name, Owner name, and entry requirements. The location,
contents, and format of this sign are subject to Owner approval.

Contractor shall furnish and install a permanent sign on the fence at the Project Substation
entrance. This sign shall indicate Project name, Project Substation name (if applicable),
Owner name, and contact information. The location, contents, and format of this sign are
subject to Owner approval.

Contractor shall furnish and install “no trespassing” signs at access road entry points and
permanent speed limit signs at intervals of no greater than two (2) miles along all Project
access roads.

Contractor shall, prior to the start of construction activities, measure the height of all overhead
power lines or obstructions at the Project Site. Contractor shall furnish, install, and maintain
signage at each such crossing and incorporate any measures necessary to operate, move,
and mobilize cranes and other equipment to ensure safe passage with adequate clearance.

Contractor shall furnish, install, and maintain signage as needed for blind corners, dips, trucks
entering roadways, restricted areas, and other potential hazards. Contractor shall also furnish,
install, and maintain danger signs, signals, lights, guard rails, reflectors on curves, and
notices as may be necessary to adequately protect the Work and personnel of any company at
the Project Site, including visitors, against injury or property damage. All such signage shall
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be installed prior to commencing construction activities.

Contractor shall furnish, install, and maintain signage as needed to provide reasonable
information and direction to Project Site personnel and to facilitate orderly entrance and egress
from the Project Site. Contractor shall also furnish, install, and maintain signage identifying
personnel assembly locations for use during emergencies or Project Site evacuations.

Contractor shall furnish and install emergency response (E-911) address signs in accordance
with local authorities.

Contractor shall uninstall, remove, and discard of all temporary signage at the completion of
the Work, or as otherwise prescribed in the Applicable Permits. Temporary signage shall be
legible and of sufficient durability to last the duration of construction activities.

PERMITS

Contractor shall obtain, pay for, and maintain all permits required for its performance of the
Work including, but not limited to, the Contractor Permits. Contractor shall provide copies to
Owner of all permit applications for Contractor Permits promptly after such applications are
submitted to the applicable authority.

Contractor shall maintain copies of all permits at the Project Site during construction of the
Project and shall at all times comply with all requirements of Contractor Permits, including
closeout of such permits, and shall transfer to Owner such permits required for the operation
and maintenance of the Project.

Contractor shall provide reasonable assistance, including engineering support, to Owner in
applying for, obtaining, and maintaining the Owner Permits.

Contractor shall comply in all material respects with the requirements of all Contractor Permits
and all inspection and documentation requirements of all Contractor Permits and shall provide
copies of inspection reports and documentation related thereto to Owner.

TRAINING

Contractor shall prepare and conduct comprehensive training of Owner and its operations and
maintenance personnel in the safe operation and maintenance of the Project and its
equipment, as further described in Exhibit [e] (Contractor-Provided Training). Such training
shall cover, at a minimum, the Project Substation, the Collection System Circuits, the
Communications System, the Gen-Tie Line, the O&M Building, and the meteorological towers.
[NTD: an exhibit outlining training requirements will be provided at a later date and attached
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to the Agreement]

Turbine Supplier shall prepare and conduct comprehensive training of Owner and its
operations and maintenance personnel in the safe operation and maintenance of the Wind
Turbines and Turbine SCADA System. Such training shall be made available to up to six (6)
persons designated by Owner at a time reasonably convenient to Owner.

Contractor shall provide regular and ongoing lockout-tagout training to on-Site personnel
throughout the performance of the Work.

TEMPORARY FACILITIES

Contractor shall furnish and install one (1) 24-foot by 60-foot double-wide office trailer for
Owner’s exclusive use. Each trailer shall be located at the laydown yard and shall be installed
and ready-to-use no later than 10 days after the Contractor mobilization date or on the same
date when Contractor’s trailers are installed, whichever occurs first. Owner’s trailer(s) shall be
removed from the Project Site at Project Substantial Completion or when Contractor’s trailers
are removed from the Project Site, whichever occurs last.

H——Each trailer shall include at least four (4) offices, and Contractor shall furnish each
such office with two (2) desks, two (2) two-drawer file cabinets, two (2) rolling arm
chairs, two (2)

(1) visitor chairs, and one (1) 2-foot by 3-foot white board.

(2) Each trailer shall include at least one (1) conference area, and Contractor shall furnish
each such conference area with six (6) 8-foot-long tables, 16 chairs, and one (1) 4-foot
by 6-foot white board.

3) Each trailer shall include at least one (1) unisex restroom, each complete with running
water, one (1) flushable toilet, one (1) flushable urinal, and one (1) sink. Toilets shall be
of a type to ensure that all discharges are contained and removed from Site. Toilets
shall be outfitted for weather conditions (i.e., space heater in winter).

(4) Each trailer shall include at least one (1) full-size drawing table, one (1) full-size
drawing rack, and two (2) 4-foot by 6-foot bookshelves, respectively.

(5) Each trailer shall include one (1) full-size refrigerator with freezer and one (1) full-size
microwave. All appliances shall be new and unused.

(6) Each trailer shall be furnished with central HVAC.

(7 Each trailer shall be furnished with at least one (1) first aid kit and one (1) fully-
charged fire extinguisher, respectively. Contractor shall maintain and recharge such
fire extinguishers throughout the duration of the construction activities, as required.
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(8) Each trailer shall be furnished with a wifi-enabled printer that includes scanning
capabilities, and with 8.5-inch by 11-inch and 11-inch by 17-inch print sizes.

9) Contractor shall furnish and install phone service, broadband internet service, electric
service, and running water for each Owner trailer, including connection of all
communications (phone and internet) to the jobsite. Phone service may be VolP and
shall include at least one (1) four-line phone system up to the wall jacks in each trailer.
Internet service shall include high-speed internet infrastructure wiring up to the wall
jacks in each trailer and high-speed wireless internet service (wifi) throughout the
trailer compound, respectively. All utility services shall include use and service
charges to Contractor’s account, including for Owner’s trailers.

(10)  Contractor shall furnish bottled water and ice in each Owner trailer and for Owner’s
exclusive use throughout the duration of the construction activities.

(11) Contractor shall provide daily cleaning services within each Owner trailer throughout
the duration of the Work. This shall include cleaning restrooms and trash collection,
pickup, and removal, respectively.

Not used.

Contractor shall provide separate office trailers for their own use, including for the Turbine
Supplier and BOP Contractor. Contractor shall be solely responsible for furnishing their
trailer(s), including any utility services.

Contractor shall furnish, install, and maintain portable chemical toilets for use by site
construction personnel, including Owner, Turbine Supplier, and subcontractors. This shall
include cleaning (at least weekly), emptying, and disposal of such toilets through substantial
completion of the Project or Contractor demobilization, whichever occurs last. Following such
date, Contractor shall remove all such toilets from the Project Site.

Contractor shall design, permit, furnish, construct, and maintain, as required, any temporary
fuel containment facilities required to support ongoing construction activities. This shall
include removal of all such facilities following substantial completion of the Project or
Contractor demobilization, whichever occurs last.

Contractor shall design, permit, furnish, construct, and maintain (including disposal), as
required, any hazardous materials/waste facilities required to support ongoing construction
activities. This shall include removal of all such facilities following substantial completion of
the Project or Contractor demobilization, whichever occurs last. Contractor shall provide
Owner with a copy of all hazardous material manifests.

As required to perform the Work, Contractor shall procure, permit, install, construct, and
maintain batch plant(s) at the Project Site, including all necessary labor and materials related to
the operation of the batch plant, and removal of the batch plant at the conclusion of the Work.
The batch plant shall be removed from the Project Site by Contractor within 30 days of the
final Project concrete pour utilizing the batch plant, not to occur after substantial completion of
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the Project. Power to operate the batch plant shall be the sole responsibility of Contractor.

As required to perform the Work, Contractor shall procure, permit, install, construct, and
maintain fixed and/or mobile rock crusher(s) at the Project Site, including all necessary labor
and materials related to the operation of the rock crusher(s), and removal of the rock
crusher(s) at the conclusion of the Work. The location of any fixed rock crusher(s) shall be at
the temporary facility areas, and the location of any mobile rock crusher(s) shall remain within
the designated disturbance areas. Power to operate the rock crusher(s) shall be the sole
responsibility of Contractor.

Contractor shall design, furnish, construct, install, and maintain one (1) temporary laydown
yard.

(1) The laydown yard shall be sufficient in size to allow for simultaneous (a) storage of
equipment that will not be stored at the Wind Turbine Pads; (b) storage of office
trailers and other temporary facilities; (c) portable restrooms; (d) parking for
approximately 10 Owner vehicles; and (e) reqular construction traffic; Contractor shall
incorporate this into the design and construction of the laydown yard.

(2) The laydown yard shall be covered throughout with at least six (6) inches of aggregate
over a compacted subgrade. The maximum aggregate size shall not exceed three (3)
inches.

(3) The laydown yard shall be graded to drain and shall not exceed two percent (2%)
grade, or less if required for the safe storage of equipment or to meet manufacturer’s
requirements for storage of equipment.

(4) Fencing and gates are not required for the laydown yard.

DEBRIS

Contractor shall assume ownership of all construction-related debris and unsuitable materials
generated by Contractor, and each shall be removed from the Project Site and be properly
disposed of by Contractor.

Contractor shall maintain a continuous and regular clean-up program to avoid accumulation of
debris, waste, wreckage, and/or rubbish within the Project Site resulting from the Work and
shall maintain the Project Site in a neat and orderly condition throughout the performance of
the Work.

Contractor shall provide all trash collection, pickup, and removal related to the Work, including
within Owner’s office trailers and other temporary facilities, and including disposal of cable
reels. Dumpsters and trash receptacles shall be provided in sufficient quantities and with
sufficient volume to support timely trash removal from the Project Site and preclude

—windblown trash generated during construction activities. Dumpsters and trash receptacles




shall be emptied at a reasonable frequency to prevent overflowing or accumulation of trash
around the dumpster or receptacle. For the avoidance of doubt, Turbine Supplier shall be
provided with access to utilize such receptacles.

294 Contractor shall cause its subcontractors, employees, and other representatives to refrain
from littering at or within the Project Site, or within other areas (including along public
roadways) used in conjunction with the Work.

2.9.5 Contractor shall use lined washout pits, washout dumpsters, or other suitable means to
contain the excess concrete and runoff from the cleaning of concrete trucks. All washout
waste shall be properly disposed of off-Project Site by Contractor in accordance with the
Requirements.

2.10 LOGISTICS

2.10.1 Contractor shall furnish and deliver all equipment to the Project Site.

2.10.2 Contractor shall perform all off-Project Site clearing necessary for the transportation of
equipment to the Project Site, including, but not limited to, tree trimming / removal and
clearing of overhead obstructions. Contractor shall also upgrade and maintain public roads,
bridges, and culverts as required for the transportation of equipment to the Project Site and
including obtaining any necessary permits.

2.10.3 Contractor shall perform all clearing at the Project Site necessary for the transportation of
Wind Turbines at the Project Site, including, but not limited to, tree trimming / removal,
clearing of overhead obstructions, and utility line drops along county roads and access roads.

2.11 COORDINATION

2111 Contractor shall actively coordinate the sequence of Work with Owner, Turbine Supplier, BOP
Contractor, and other SubeentractersSubeontractorsSsubcontractors to support the Project
Schedule.

2.11.2 Contractor shall coordinate with all transportation contractors to mitigate congestion within the
Project Site.

2.11.3 Contractor shall (a) comply with all crossing requirements for the Project, including any
crossing agreements, and (b) coordinate with local utilities and pipeline companies to facilitate
crossings and interconnections necessary to perform the Work. For the avoidance of doubt,
this shall include contacting local authorities, pipeline companies, and utility companies to
locate conflicting underground facilities prior to starting any excavation or trenching Work, as
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further described in Section 2.3.9 herein.

PROJECT SITE CLOSEOUT AND RESTITUTION

Contractor shall document and repair all drain tiles damaged during performance of the Work,
including during road installation, Collection System Circuit installation, Turbine Foundation
installation, crane walks, or otherwise. Repairs shall be consistent with or better than the
original tile installation.

Contractor shall remove all tools, equipment, surplus materials (including unused or useless
materials), waste materials, temporary work (including temporary erosion control features),
temporary buildings, temporary facilities (including batch plants, rock crushers, and office
trailers), and rubbish from the Project Site prior to final completion, and shall cause any
facilities used by Contractor during the performance of the Work to be restored to the same or
better condition that such facilities and the Project Site were in on the date the Contractor
commenced work at the Project Site, ordinary wear and tear excepted.

Contractor shall perform restitution, restoration, and/or reclamation of Work areas to include,
but not limited to, the following. Notwithstanding anything that follows, all Work areas at the
Project Site shall be restored, at a minimum, in accordance with the requirements set forth in
the Applicable Permits, the SWPPP, and the other Requirements, as appropriate, and shall be
fully restored to their pre-construction condition, at a minimum.

(2) Clean all drains and ditches at completion of the construction Work, including removal
of silt and debris from culverts, and leave the Project Site in a neat and presentable
condition wherever construction operations have disturbed the conditions existing at
the time of starting the Work.

2) Preserve and/or restore to their pre-construction condition all land and water
resources adjacent to construction areas. Such work shall include restoration of all
terraces to their pre-construction condition.

3) Notwithstanding the following paragraph (a), Wind Turbine Pads, laydown areas
(including the laydown yard), roadway shoulders, and roadway turning radii shall be
decompacted and reclaimed, including proper grading, aggregate touchup, and
seeding with an approved mixture. For the avoidance of doubt, such areas shall not be
reclaimed until applicable Wind Turbine erection activities have been completed.

(a) Crane pads shall be preserved in a suitable manner to support the use of
cranes in ongoing Wind Turbine maintenance activities following construction
(e.g., cranes required for gearbox removal and / or installation).

(4) Re-dress all road surfaces within the Project Site such that the final cross section
meets the Contract specifications, including those presented herein, and such that all




roadway surfaces are graded for draining and low spots are removed.

(5) Seed all cut / fill slopes utilizing an approved seed mixture. Seeding shall occur during
a time / season when the probability of successful seed germination is maximized,;
hydro- seeding is acceptable for slopes.

(6) Fill all depressions and water pockets caused by construction operations and remove
all obstructions within waterways.

@) Spread surplus fill on-Project Site in areas and depths approved by Owner.

(8) Spread recovered aggregate from laydown yard within approved disturbance limits at
Owner-approved locations including but not limited to on access roads, beauty rings,
and/or the O&M Building yard.

(9) Collect large rocks or boulders unearthed during excavation as part of the Work but
not utilized in the construction of the Project and store at an Owner-approved location
at the Project Site.

(10)  Contractor shall be responsible for reinstatement of all fences, walls, watercourses,
roads and embankments crossed by MV cable to the satisfaction of Owner and in
accordance with all Applicable Permits.
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5)3 3" GEOTECHNICAL SERVICES

3.1 GENERAL PROVISIONS

3.11 Contractor shall conduct all geotechnical, geophysical, geological, and other similar
subsurface investigations and testing necessary for the complete development, engineering,
procurement, and construction of the Project. For the avoidance of doubt, all such
investigations shall be completed before commencing the applicable Work.

3.1.2 All Work concerning the geotechnical services shall be supervised and directed by a qualified,
competent, practicing geotechnical engineer. A geotechnical engineer or engineering
geologist shall observe, log borings, obtain soil samples, and record blow counts of the
samples, drill rates, rock quality, depth to ground water, and other pertinent data under the
direction of a licensed geotechnical engineer.

3.2 SUBMITTALS

3.21 Contractor shall submit to Owner, prior to initiating subsurface investigations, the name, office
location, and qualification statement for proposed geotechnical engineer.

3.2.2 Contractor shall submit to Owner, prior to initiating subsurface investigations, the proposed
scope of subsurface investigation, including number, location, and depths of borings;
anticipated plan for laboratory testing; and detailed descriptions of additional site investigation
techniques, including thermal and electrical resistivity or other necessary testing.

3.2.3 Contractor shall submit a complete geotechnical engineering report (the “Geotechnical
Report”) containing the required information summarized below, at a minimum. The
Geotechnical Report shall be utilized for the design and construction of all Project structures,
including Turbine Foundations.

D Subsurface and groundwater conditions encountered, including groundwater
hydrology data and maps of the area.

2)——Description of the geology, including maps for areas of landslides,_slope instability,
potential landslides, potential geologic hazards, karst, mine subsidence, past
(historical) earth movements, flooding, difficult soil conditions, and transitions between
geologic units; special consideration shall be given to identify active and potential
landslide zones.

2




(©)) Description of the drilling and sampling program.

4) Field photographs.

(5) Boring coordinates, boring location drawings, and final boring logs.

t6——>Summary of results of field and laboratory tests performed._Testing shall include soll
index tests, consolidation tests, proctor compaction tests, direct shear and triaxial
compression tests, and soil chemical tests.

(6)

H——Specific design criteria for the Project, including (a) impacts of new construction on
existing facilities; (b) factors of safety used in determining allowable foundation loads;_

()

——{e}recommended foundation types for all structures; (d) discussion of the dynamic soll
properties at the Project Site, including dynamic shear modulus, Poisson's ratio,
Young’s Modulus, and shear wave velocity; (e) recommendations for designing for
seismic issues, including liquefaction potential and the identified building code site
coefficient/site e

(7) classification for seismic design; (f) recommendations for site dewatering and
construction practices, including design water level; and (g) recommendations for
permanent slope and rock stability measures.

8y——For shallow foundations, (a) allowable soil bearing values and minimum bearing
depths;

_(b) anticipated total and differential settlements; (c) uplift resistance; (d) lateral
resistance;

(8) (e) subgrade modulus; and (f) dynamic spring constants for foundations supporting
vibrating machines, if applicable.

9)>——For deep foundations, (a) type of deep foundation (e.g., drilled shaft, rock anchor);

(9) (b) diameter (or dimensions) and depth of foundation members; (¢) minimum spacing
and group reduction factors; (d) allowable compressive, uplift, and lateral capacities
including allowable skin friction and end bearing capacities, anticipated settlements
and lateral deflections; (e) static and dynamic spring constants; and (f) non-destructive
testing requirements.

(10) Recommendations for slopes, including (a) temporary excavation slopes and OSHA
soil types; (b) permanent slopes; and (c) temporary and permanent excavation
support requirements.




3.3

3.3.1

(11) Corrosion potential and chemical attack to construction materials.

(12) Recommended cement type in concrete and corrosion protection for buried steel,
based on chemical test results. Recommended cement type shall be based on soluble
sulfate content in the soil and ACI recommendations.

(13) An evaluation of the expansive, dispersive, and collapsing nature of the on-Site soil
materials and discussion of design features to resist these tendencies, including
recommendations for mitigation measures for difficult soils (expansive, dispersive, and
collapsible).

(14) Recommendations for earthwork including acceptable fill materials, moisture contents,
compactive effort, trenching, lift thickness, soil stabilization amendments, proofrolling,
equipment, and compaction testing, and recommended aggregate gradations for
general fill, load bearing fill, granular road base, and granular surfacing.

(15) Recommendations for frost heave loading, if applicable.

(16) Recommendations for shear modulus degradation factor.

(17)  If needed, recommendations for design and installation of earth retaining structures
and ground improvements.

FIELD INVESTIGATIONS

Contractor shall drill geotechnical borings and conduct material sampling at the locations and
minimum frequencies set forth below:

(2) Wind Turbines: one (1) per Wind Turbine location, or more as necessary to
characterize soil and bedrock conditions within the Turbine Foundation influence zone.

(2) Project Substation: minimum of five (5) locations at the Project Substation.

3) Gen-Tie Line: each angled and dead-end structure, respectively, as well as any
additional borings and samplings necessary to ensure that adjacent borings are no
more than one (1) mile apart.

(4) O&M Building: minimum of two (2) locations at the O&M Building.

(5) Meteorological towers: each free-standing meteorological tower location.




3.3.2

3.3.3

3.34

3.35

3.3.6

Contractor shall perform electrical resistivity measurements at the minimum frequencies set
forth below, in each case using the Wenner Four-Electrode method (ASTM G57) in
accordance with ANSI/IEEE Std 81: 1983 - IEEE Guide to Measuring Earth Resistivity,
Ground Impedance, and Earth Surface Potentials of Ground Systems. Unless otherwise
approved, the probe spacing shall be equally spaced with spacings of 2-, 5, 10, 15, 20, 30,
40, 50, 80 and 100 feet, and in each case with final locations approved by Owner prior to
testing:

QD Wind Turbines: ten percent (10%) of all Wind Turbine locations.

2) Project Substation: one location near the center of the proposed substation footprint.

3 Gen-Tie Line: minimum of one (1) location per mile.

4) Collection System Circuits: minimum of one (1) location per circuit.

Contractor shall perform thermal resistivity testing in accordance with ASTM D5334.
Laboratory testing shall include a measurement of the soil’'s moisture content, maximum dry
density, and thermal dryout characteristics- in accordance with backfill compaction
requirements. Thermal resistivity in-situ and reconstituted results shall be included at
applicable compaction values as they are jointly determined by Contractor and Owner.
Thermal resistivity testing shall be conducted at the same frequency as electrical resistivity
measurements in Section 3.3.2 above.

Contractor shall obtain 24-hour water level readings in boreholes or install piezometers for
long- term water level readings as required to determine prevailing groundwater levels.
Monitoring of groundwater levels shall be taken over a minimum one (1) year period to
capture seasonal fluctuation in groundwater levels. The geotechnical engineer shall
determine the design groundwater level at each of the boring locations noted above, which
shall take into account seasonal fluctuation as well as long term groundwater levels and shall
account for any buoyancy effects resulting from the design groundwater level.

Contractor shall perform any additional geophysical or other site investigations, including, but
not limited to, standard penetration tests, Shelby tube samples, deepened borings, additional
borings, test pits, seismic refractions, cone penetrometer soundings, in situ testing, and other
similar or related methods, as necessary to supplement the required geotechnical
investigations summarized herein or to otherwise provide the data and recommendations
required in the Geotechnical Report.

Other boring and material sampling requirements:

(2) Borings shall be backfilled with cement-bentonite grout and in a manner and with




3.3.7

3.3.8

3.4

materials required under the Applicable Laws of the location of the Project Site. Excess
cuttings shall be disposed of by Contractor in accordance with the applicable
Requirements and subject to Owner approval, and the Project Site premises shall
remain free from accumulations of waste materials or rubbish resulting from the
geotechnical field investigations.

Existing utilities near borings or other subsurface test locations shall be identified

Each Wind Turbine boring shall be to a minimum depth of the greater of (a) 50 feet; (b)
at least one (1) foundation diameter for spread footer foundations; or (c) at least 10
feet beyond the anticipated depth of the foundation at such location (including
anchors, if applicable) for rock anchor foundations. All other borings shall be to a depth
of at least 35 feet below the base of the applicable foundation / structure.

Sufficient rock core samples shall be obtained from each boring to adequately
characterize and test the material, including coring from the point at which competent
rock is encountered and until the appropriate boring depth is achieved (at a minimum).
All core samples shall be delineated and digitally photographed in color. Unaltered
rock core samples shall be placed in a core box and taken to a laboratory for analysis.

(2
and protected.
protected-

(3

4)

%)

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

In-situ testing, including cone penetration testing (“CPT”), dilatometer, pressure meter, vane
shear, and other in-situ test methods shall be supplemented with a minimum of 10 percent
borings with sampling to correlate soil material properties to the in-situ tests.

Seismic testing, including downhole seismic, seismic CPT, and surface methods, shall be
conducted at minimum of 10 percent of proposed sites in order to determine shear and
compression wave velocity of the subsurface materials. The shear and compression wave
velocities shall then be used to determine dynamic shear modulus and be input into dynamic
analyses of Turbine Foundation stiffness.

LAB TESTING

3.4-+——Contractor shall perform all laboratory testing necessary to classify the materials and to obtain
physical characteristics of the subsurface materials. At a minimum, laboratory testing shall
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3.4.2

include_

(a) moisture content per ASTM D2216; (b) grain size analysis per ASTM D422; (c) dry unit
weight tests per ASTM D7263; (d) Atterberg limits per ASTM D4318; (e) unconfined
compressive strength per ASTM D2166; (f) compaction characteristics / standard proctor
density of the soil per ASTM D698; (g) soil corrosiveness (chloride, sulfate, and pH) per
ASTM D4972 and USEPA methods; (h) unconsolidated-undrained triaxial compression per
ASTM D2850; (i) direct shear per ASTM D3080; (j) one-dimensional consolidation /
settlement characteristics per ASTM D2435;_

(k) one-dimensional swell or collapse of soils per ASTM D4546; (I) thermal resistivity testing
including dry-out curves including 0% moisture per ASTM D5334; and (m) unconfined
compressive strength per ASTM D2166.

All testing described herein shall be performed by an independent, experienced third party.
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4.1

41.1

4.1.2

41.3
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4.1.5

GENERAL PROVISIONS

All civil / structural works, including, but not limited to, access roads, Turbine Foundations,
Wind Turbine Pads, and the laydown yard, shall conform to Turbine Supplier’s requirements
for roads, crane pads, and hardstands, as set forth in Exhibit [e] (Turbine Supplier Project Site
Requirements) (the “Turbine Supplier Project Site Requirements”). [NTD: an exhibit outlining
OEM-specific civil and structural requirements for civil is assumed towit be provided at a later
date by Contractor and will be attached to the Agreement]

All low-water crossings shall be designed and constructed to withstand a 50-year, 24-hour
storm event. All other permanent drainage facilities, including culverts ditches, and swales,
shall be designed and constructed to withstand a 20-year, 24-hour storm event.

The design working life of the Turbine Foundations shall be a minimum of 30 years.

Requirements for access road crossings:

8} All access road crossings, including public roads, railroad, pipeline, utilities, and
property lines, shall be as close to ninety degrees (90°) as reasonably practicable. All
access road crossings of buried facilities (e.qg., pipeline, utility line) shall maintain at
least 36 inches of cover, or deeper if required by the applicable crossing agreements.

2y——All access road crossings of buried facilities (e.g., pipeline, utility line) shall be marked
on each side with an above-ground cable marker, each meeting the requirements in
Section

(2) 5.1.11 below.

(3) {3)-Contractor shall coordinate with local utilities- and pipeline -companies -as- set
forth in Section 2.11.3 herein.

Requirements for site roads:

(1) Roads shall be designed, constructed, and maintained adequately to support all
anticipated construction loads, equipment delivery (including Wind Turbines), crane
crawling, construction traffic usage (including concrete trucks), and weather conditions
to be expected. Maintenance shall include the requirements set forth in Section 4.3.3
herein.




(2) Roads shall comply with the Geotechnical Report (for subgrade and cross-section
requirements), the Turbine Supplier Project Site Requirements, and the drainage and
erosion control requirements in Section 4 4.6(12)-herein.

3) Road entries, intersections, and turns shall be designed to accommodate the longest
vehicle anticipated to utilize the road so that it will be able to maneuver through the
entire Project Site without leaving the graveled road area. Cantilevered loads (e.g.,
Wind Turbine blade ends) shall be considered to ensure obstructions adjacent to the
roadway are cleared and will not endanger the equipment delivery. Wind Turbine spur
roads shall have a minimum turning radius of 25 feet from other roads at final
construction.




4) Roads shall be a minimum of 16 feet wide, except for meteorological tower roads
which shall only be 12 feet wide. Where crane walks are to be utilized, roads shall
have a minimum 10-foot temporary compacted earthen shoulder on each side. Roads
shall be widened through turns and curves, as necessary.

(5) Roads shall be covered with at least six (6) inches of DOT-compliant aggregate over a
compacted subgrade, including geotextile fabric (or equivalent) as required. The
maximum aggregate size shall not exceed two (2) inches, shall include appropriate
fines, and shall conform to local department of transportation requirements. The
subgrade shall be cleared and compacted to at least ninety-five percent (95%) of the
maximum density within the moisture content of three percent (3%) below optimum to
three percent (3%) above optimum, as determined by ASTM Standard D698.

(6) Roads shall be designed and constructed with a maximum grade of eight percent
(8%). Approaches to Wind Turbine Pads from access / spur roads shall be designed
and constructed sufficiently level to allow transport vehicles, including Wind Turbine
transport vehicles, to park on a flat surface during offloading.

@) Maximum vertical crest and dip on roads is six (6) inches vertical to 50 feet horizontal,
or as otherwise listed inshallecomphrwith the Turbine Supplier Project Site
Requirements.

(8) The longitudinal radii (convex or concave) of roads shall_not be less than (a) 750 feet or
(b) a “K” value of 16.5, or as otherwise listed in-cemphywith the Turbine Supplier
Project Site Requirements.

9) Roads shall be designed with turnarounds to assist in truck and trailer flow throughout
the Project Site, as well as lay-bys as required by the Turbine Supplier Project Site
Requirements. Backup motions for tractor trailers shall be kept to a minimum and are
subject to Owner approval; if backup motions for tractor trailers are necessary, the
backup path shall be as straight and short as possible. Dead-end roads shall be
designed with adequate turnaround space for a tractor/trailer to turn around; cleared
Wind Turbine Pads are suitable for this purpose provided any non-graveled areas
present a suitable driving surface.

(10) Roads shall be cleared of overhead obstructions (e.g., power lines) as necessary to
complete the Work, including to support Wind Turbine deliveries.

(11) Proof rolling shall be performed in the presence of a qualified, competent, practicing
geotechnical engineer or their qualified representative. Proof rolling shall be performed
using a fully-loaded tandem-axle truck or fully-loaded water truck, in either case with a
minimum gross weight of 25 tons. An acceptable proof roll shall produce rutting of no
greater than 1.5 inches and no “pumping” of soil beneath and/or behind the wheels of
the loaded truck.




(12) Roads shall meet all required design elements at Substantial Completion (as defined in
the Agreement). For the avoidance of doubt, this shall include replenishing road
aggregate, repairing road damage, repairing subgrade damage, and other loss of
strength or stability that may have occurred during the course of construction.

4.1.6 Requirements for drainage and erosion control:




4.1.7

QD The working areas of the Project Site shall be well drained during and after
construction, respectively. All drainage shall be away from buildings and foundations.

2) Roadway cross sections shall be shaped to move water away from the road, such as
crowning or cross-slopes, and roads shall be designed and constructed to prevent
water ponding. Roads shall have no more than two percent (2%) crown / side slope,
unless such roads will be utilized as crane paths, in which case the maximum crown /
side slope shall be one percent (1%). All roadways, including shoulders, shall be
graded to self-drain and must not allow water to puddle and all roadways shall have a
minimum crown / side slope of one percent (1%) to promote drainage.

3) Storm water shall not channel flow across constructed roads and a self-draining ditch
shall be construed on the high (cut) side of roadways. Sheet flows shall be collected
and conveyed to culverts or channels to safely pass storm water flows.

(4) Erosion and sediment control, both during and after construction, shall be provided as
required by the Requirements and the Contractor-provided SWPPP to retain sediment
onsite and to control the erosion of embankments, temporary and final exposed slopes,
and temporary stockpiles, as well to protect water quality as applicable. Silt fences,
check dams, drainage ditches or swales, straw mulch, and pre-manufactured
geotextiles, geotubes, geogrids, cellular geoweb, and other similar items (collectively,
the “Best Management Practices”) shall be utilized as appropriate.

(5) All storm water flows shall be returned to their original drainage patterns and the
Project shall not increase flow rates from their historic levels. The natural drainage
patterns of the Project Site shall be maintained and ponding shall be prevented, other
than explicitly where small scale ponding is specifically designed to minimize erosion
during drainage. Any pre- existing drains which are damaged in the Work shall be
restored.

(6) Culverts or low-water crossings shall be installed / constructed where required to pass
existing storm water concentrated flows. Culvert pipe ends, swales, and ditches shall
be designed and constructed to control concentrated flow velocities and minimize
erosion and siltation. Only culverts shall be used at entrances; low-water crossings are
not allowed at entrances.

(7 Wetlands impacts shall be avoided to the maximum extent practicable and are subject
to regulatory approval or other applicable Requirements.

(8) Synthetic, toxic, or otherwise harmful erosion-control materials shall be made
inaccessible to livestock on or adjacent to the Project Site during the construction
period.

Requirements for excavation, fill, and backfill:




(2) Materials suitable for use as fill at the Project Site shall include only materials that are
free of debris, roots, stumps, organic matter, frozen matter, coal, ashes, cinders, large-
stones larger than three (3) inches in diameter, slag, other deleterious materials, and
as recommended by the Geotechnical Report. Surplus fill shall be spread on-Site and
in areas and depths approved by Owner; surplus materials shall not be exported off-
Site without the approval of Owner.




4.1.8

2) Permanent slope and rock stability measures shall be part of the Project design and
shall incorporate the recommendations and requirements set forth in the Geotechnical
Report. Safe stabilization for all slopes, regardless of the type of rock or soll
conditions, shall be guaranteed including protection of all personnel and structures
against any damage from cave-ins, heaving, or other earth movements.

3) Structural fill lifts shall not exceed a thickness of 8 inches. Other fill lifts shall not
exceed a thickness of 12 inches.

4) Turbine Foundation embedment depth shall consider final height requirements for the
applicable Turbine’s FAA DNH letter.

(5) Excavations shall be fully drained prior to any construction work within them.

Requirements for fencing and gates:

8} All permanent fencing and gate materials, including for the Project Substation, O&M
Building, and meteorological towers, shall be galvanized in accordance with ASTM
A392. AILAAI permanent fencing shall be appropriately grounded.

(2) Unless stated otherwise, permanent fencing shall be 8-foot-high (7-foot fence plus 1-
foot barbed wire), anti-climb, chain link, perimeter fencing with 2-inch diamond mesh.
Fencing fabric / slats are not required.

3 Barbed wire shall be a minimum of 2-strand, #12-1/2 steel wire gauge with 4 half-
round barbs of #14 steel wire gauge at 5-inch spacing. After weaving, the wire shall be
galvanized per ASTM A121. Barbed wire fencing posts shall be galvanized, standard-
weight steel pipe. At least four (4) lines of barbed wire shall be provided when used.

4) Gate widths shall be consistent with road widths, wherein all gate posts shall be set
outside of the road width area. Sufficient space and graded area shall be provided
near each gate to allow truck turning.

(5) All gates shall adequately contain livestock without being pushed open, bending, or
otherwise failing, and all gates shall adequately prevent opening due to wind
conditions expected at the Project Site.

(6) All corner posts and gate posts shall be steel and shall be set (embedded) in concrete.
Other fence posts shall be direct-embed galvanized t-posts.

(7) Cattle guards shall (a) cover the full road width; (b) be installed level; and (c) be
provided with a stable base capable of sustaining heavy loads without shifting or
settling.

(8) Each temporary gate shall match the existing fence materials, and the existing fencing
shall be reestablished at the end of construction activities.
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Requirements for structures:

(2) All buildings, support structures, foundations (including Turbine Foundations), and
equipment pads shall be constructed on competent material. All loose materials shall
be removed from excavation bottoms. Unsatisfactory foundation subgrade material
shall be removed and replaced with compacted structural fill material or with suitable
concrete. Notwithstanding the foregoing, all such structures shall comply with the
foundation preparation recommendations set forth in the Geotechnical Report.

2) Foundation designs shall neglect or degrade soil strength properties at the top of the
foundation as a result of frost or disturbance during drilling per recommendations of
the geotechnical engineer. All foundations shall be designed with consultation of a
licensed geotechnical engineer.

3 All foundations and slabs-on-grade shall have a minimum projection (reveal) of 6
inches above ground level, except that concrete pier-type foundations shall have a
minimum projection of 12 inches of concrete above ground level.

Requirements for concrete:

(2) Concrete for Turbine Foundations shall have a minimum specified compressive
strength of 5,5000 psi and any other structural concrete (including all Project
Substation concrete) shall have a minimum specified compressive strength of 45,000
psi. Wind Tturbine mud mats shall have a minimum specified compressive strength of
2,000 psi while all other non--structural concrete shall have a minimum specified
compressive strength of 3,000 psi.

(2) Concrete mix designs and concrete placement procedures shall be approved by Owner
prior to use; see Section 4.2.4 herein for mix design requirements. Concrete shall be
placed only in the presence of a duly-authorized representative of Contractor. A
successful break test showing the minimum specified compressive strength(s) shall be
provided from the concrete source(s), including an on-site batch plant if applicable, at
least five (5) days prior to placing concrete from such source(s).

3) If allowed by the applicable engineer of record, fly ash may be used to replace up to a
maximum of 20 percent (20%) of cementitious material content by weight. If used, fly
ash shall be in accordance with ASTM C618 and shall be Class F; Class C fly ash
shall not be used without Owner approval.

(4) Aggregates shall be tested per ASTM C33 for potentially reactive materials. If such
test results indicate that aggregates are reactive, an alkali-silica reaction (“ASR”)
mitigation plan shall be provided.




(5)

Concrete shall be placed ata sufficient rate to ensure that lifts below have not taken
initial set before fresh concrete is deposited. In any event, concrete shall be placed
within 45 minutes after mixing. This period may be extended to 90 minutes provided
that the combined air temperature, relative humidity, and wind velocity are such that
the plasticity of the fresh concrete is satisfactory for placement and consolidation, and
that the specified mixing water is not exceeded. Concrete which has partially set shall
not be retempered but shall be discarded.




(6)

(7)

Concrete placement shall not be permitted when weather conditions or other pertinent
factors prevent proper placement and consolidation. Hot weather concreting shall be
in accordance with ACI 305R. Cold weather concreting shall be in accordance with
ACI 306R.

The maximum aggregate size for concrete shall not exceed 1.5 inches. Smaller
maximum aggregate size, such as 0.75 inches, may be necessary for pumped or
tremie concrete. Rounded aggregates may be necessary to produce desired
workability.

(8)

All exposed foundation edges shall include a 0.75-inch chamfer.

(9)

(10)

(11)

Immediately after depositing, concrete shall be compacted by agitating thoroughly in
an approved manner to force out air pockets. The mixture shall be worked into corners
around reinforcement and inserts to prevent formation of voids. Tapping or other
external vibration of forms will not be permitted. Care shall be used in use of vibrators to
prevent segregation of sand pockets or bleeding. Vibrators shall be moved
continuously in and out of concrete, keeping stationary only a few seconds in any
position. Vibrators shall not be used to transport concrete within forms.

Maximum water/cement ratio: 0.45.

Turbine Foundations shall not have joints, unless approved by Owner and detailed by
the engineer of record, and only for the base and pedestal interface in a spread footer
foundation. Where allowed, the joint surface shall be level and reasonably rough,
clean, moist and some aggregate particles should be exposed. Any laitance or soft
layers shall be removed from the top surface of the hardened concrete.

(12)

All fins and other surface projections shall be removed from all formed surfaces.

(13)

(14)

Surfaces that will be exposed shall be cleaned and rubbed to produce a smooth,
uniform surface that is free of marks, voids, surface glaze, and discoloration. Slab
foundations shall receive a light broom finish (or equivalent). Care shall be taken to see
that all excess water is removed before making any finish.

Concrete shall be protected from loss of moisture by membrane curing compound and
the curing medium shall be maintained to prevent detrimental loss of water from the
concrete for the duration of the entire curing period. An Owner-approved curing
membrane shall be applied in accordance with manufacturer’'s recommendations as
soon as the water sheen has disappeared from the concrete surface and following
finishing operations, with an application rate of not less than 1 gallon per 200 square
feet. If hot weather concreting is performed and an evaporation retardant is used, this
retardant shall be applied prior to application of the curing agent, immediately




following finishing of the concrete surface.

(15) Unhardened concrete shall be protected from heavy rains, flowing water, excessive
heat, excessive cold, or mechanical damage. Finished surfaces shall be protected
from stains, abrasions, or physical damage.
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(16)

17)

(18)

All concrete which is porous, honeycombed, or otherwise defective (including
conditions which adversely affect durability, strength, and/or appearance) shall be
repaired. Defects in formed concrete surfaces shall be repaired within 24 hours, and
defective concrete shall be replaced within 48 hours, after the adjacent forms have
been removed. Defective concrete shall be repaired by chipping out the unsatisfactory
material to a minimum depth of 0.5 inches and placing new concrete, which shall be
formed with keys, dovetails, or anchors to attach it securely in place with Owner
approval.

Concrete testing:

(a) Prepare concrete test cylinders conforming to ASTM C31 prior to the first pour
of each day and at a rate of not less than one set of cylinders for each 100 cubic
yards or fraction thereof and not less than one set for each foundation or
structure.

(b) Field slump tests in accordance with ASTM C143 shall be performed, at a
minimum, prior to the first batch of concrete placed each day and with each set
of test cylinders. Adjustment or fixing of concrete in situ shall not be allowed.

(c) Air content, concrete temperature, and air temperature tests shall be performed
for the first batch of each day and with each set of test cylinders. All testing
shall be done in accordance with the requirements of ASTM C231 (air) and
ASTM C1064 (temperature).

(d) Electronic copies of concrete test reports shall be provided to Owner within 72
hours of testing but not less than 24 hours in advance of commencing Wind
Turbine erection activities at the relevant Wind Turbine location. In the event of
failure of any concrete test, Owner shall be immediately notified and a
repair/remediation plan shall be provided.

If the Geotechnical Report indicates the presence of high sulfate content throughout
different areas of the Project Site, then all concrete design, including for Turbine
Foundations, shall employ sulfate-resistant concrete, including Type V cement as
appropriate.

Requirements for grout:

(1)

Grout shall be (a) cementitious grout conforming to ASTM C1107 or (b) epoxy grout
with a coefficient of expansion (as determined by ASTM C531) as determined by the
Turbine Foundation engineer of record. All grout shall be non-ferrous, non-shrink,
prepackaged/factory-packaged grout.

(2)

Grout specifications and grouting plans/procedures shall be approved by Owner prior




to use.

3 Grouted surfaces that contain defects which adversely affect durability, strength,
and/or appearance shall be repaired by a method approved by Owner or they shall be
replaced.
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4) Grout test reports shall be provided to Owner within 72 hours of testing, and for
Turbine Foundations, at least 24 hours in advance of commencing or continuing (as is
the case with grouting of tower base sections) Wind Turbine erection activities at the
relevant Wind Turbine location. In the event of failure of any grout test, Owner shall be
immediately notified and a repair/remediation plan shall be provided. Sampling and
testing of grout material shall be in accordance with ASTM C579.

&)>——Any person who mixes and/or places grout below the Wind Turbine flange shall have
received in-person, hands-on training from a representative of the grout manufacturer.
Such training shall be received by each individual (a) with the Project-approved
grout mix;_

(5) (b) within the 12-month period preceding grout placement; and (c) prior to installation
of grout.

Requirements for forms:

D Forms shall be substantial and sufficiently tight to prevent leakage and shall be
properly supported and braced to maintain position and shape. Forms shall be
designed to produce hardened concrete having the shape, lines, and dimensions
indicated on the drawings, and forms for all exposed surfaces shall produce smooth,
dense, and true finishes free of fins, imperfections, or other defects.

(2) Commercial formulation form-coating compounds shall be used that will not bond with,
stain, nor adversely affect concrete surfaces, nor impair subsequent treatments of
concrete surfaces requiring bond or adhesion, nor impede wetting of surfaces to be
cured with water or curing compound.

3) Formwork for walls, columns, sides of beams, gravity structures, slabs-on-ground, and
other vertical-type formwork not supporting the weight of concrete shall remain in
place for at least 24 hours after concrete placement is completed. Formwork
supporting weight of concrete and shoring shall not be removed until structural
members have acquired sufficient strength to safely support their own weight and any
construction or other superimposed loads to which the supported concrete may be
subjected.

4) Forms may be of wood, plywood, concrete-form-grade hardboard, metal or other
acceptable material, which will produce smooth, true surfaces. Metal forms shall have
smooth surfaces free from any pattern, irregularities, dents, or sags.

(5) Form ties shall be factory-fabricated, adjustable-length, removable or snap-off metal
form ties, designed to prevent form deflection, and to prevent spalling concrete
surfaces upon removal. For concrete that will be exposed, provide ties so portion
remaining within concrete after removal is at least 1.5 inches inside concrete. Form ties
shall not leave holes larger than one (1) inch in diameter in concrete surfaces.




(6) Remove forms in a manner to avoid damage to the structure, with particular care for
corners and edges.

4.1.13 Requirements for reinforcing bar:
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QD All weldable bars shall confirm to ASTM A706 while all other reinforcing bars shall
conform to ASTM A615; all reinforcing steel shall have a minimum yield strength of 60
ksi. All reinforcing steel, including welded wire mesh, shall be accurately located and
held in position using proper reinforcing steel supports, spacers, and accessories in
accordance with ACI SP-66 “Detailing Manual” and CRSI’'s “Manual of Standard
Practice”.

2) At time of placing concrete, all reinforcing shall be free of loose rust, scale, oil, paint,
mud or other coatings which may destroy or reduce the concrete bond.

3) Where not otherwise specified, the minimum coverage of concrete over steel shall be
as follows:

(a) Concrete cast against and permanently exposed to earth: 3 inches.

(b) Formed concrete exposed to earth or weather: 2 inches.

(c) Concrete in beams and columns not exposed to ground or weather: 1.5 inches.

(d) Concrete slabs and walls not exposed to weather: 1.5 inches.

4) Concrete shall be placed at a consistent coverage thickness / depth over all rebar
(e.g., all areas with a required minimum of 3 inches of cover shall have a consistent
thickness of 3 inches, without significant increases).

(5) Concrete supports (dobies) shall have the same or higher compressive strength as
specified for the concrete in which they are located.

(6) No reinforcement in the Turbine Foundation shall be welded. Exothermic (e.g.,
Cadweld) welding of grounding elements to reinforcing steel is also prohibited.

Requirements for anchor bolts:

D Anchor bolts shall be properly located, accurately positioned, and maintained securely
in place before placing of concrete. The threads on the upper end of each anchor bolt
shall protrude sufficiently to satisfy the Requirements and adequately complete
tensioning activities.

(2) Prior to setting anchor bolts, the threads on the upper end of each anchor bolt shall be
given a light coat of oil or grease to prevent adherence of concrete. When installed,
anchor bolts shall be cleaned and the portions to be embedded in concrete shall be-
cleaned-and-free of oil or other deleterious substances which would adversely affect
the bond between the bolt and concrete, unless otherwise specified by Turbine




Supplier.

3) During the concrete finish and clean-up, concrete adhering to the portions of the
anchor bolt extending above finished concrete grade shall be removed giving
particular attention to concrete at the finish grade line which would prevent base plates
from seating fully on the finished concrete elevation.

4) Following installation, anchor bolts shall be given an application of corrosion inhibitor
and finished with bolt caps.




4.1.15

(5) Unless otherwise required by Turbine Supplier, anchor bolts, nuts, and washers shall
comply with the following:

(a) Anchor bolts: ASTM A615 Grade 75 or A722 Grade 150, cold rolled threads,
hot dip galvanize to ASTM A153.

(b) Nuts: ASTM A29 or ASTM A576, hot dip galvanize to ASTM A153.

(c) Washers: ASTM F436, hot dip galvanize to ASTM A153.

(6) Embedment rings shall be (a) minimum 1.5-inches thick; (b) ASTM A36, ASTM A529,
or ASTM A572; (c) grade 50, minimum; (d) plain finish; and (e) new material (not
reused).

(7 Template rings shall be a minimum 1-inch thick, ASTM A36 or ASTM A572 Grade 50,
plain finish.

(8) Load spreading plates, if used, shall be (a) minimum 1.5-inches thick; (b) ASTM A36,
ASTM A529, or ASTM A572; (c) grade 50, minimum; (d) galvanized; (e) new material
(not reused); and (f) compliant with Turbine Supplier specifications. For galvanization,
the plate shall be hot dip galvanized provided it does not adversely affect the flatness
of the plate; otherwise, the protective finish shall be subject to Owner approval.

Requirements for structural steel fabrication and connections:

D Specific structural steel materials shall comply with the following, at a minimum:

(a) W-shapes: ASTM A992/A992M (50 ksi yield strength).

(b) Channels, angles-shapes: ASTM A36/A36M.

(c) Plate and bar: ASTM A36/A36M.

(d) Cold-formed hollow structural sections: ASTM A500, Grade B structural tubing.

(e) Steel pipe: ASTM A53/A53M, Type E or S, Grade B.

(f) Weight class: standard.




(9) Finish: galvanized.

(h) Welding electrodes: comply with AWS requirements.

2) Structural steel shall be fabricated and assembled in shop to greatest extent possible.

3) Design and fabrication shall be according to AISC’s “Specification for Structural Steel
Buildings_— Allowable Stress Design and Plastic Design”.

(4) High-strength structural steel shall be identified according to ASTM A6/A6M and
maintain markings until structural steel has been erected. Materials shall be marked
and match- marked for field assembly.




(5) Structural-steel assemblies shall be completed, including welding of units, before
starting galvanizing operations.

“

(6) High-strength bolts shall be shop installed according to the RCSC’s “Specification for
Structural Joints Using ASTM A325 or A490 Bolts” for type of bolt and type of joint
specified.

@) Built-up sections shall be assembled and welded by methods that will maintain true

alignment of axes without exceeding tolerances of AISC’s “Code of Standard Practice
for Steel Buildings and Bridges” for mill material.

(8) Weld connections shall comply with AWS D1.1 for welding procedure specifications,
tolerances, appearance, and quality of welds and for methods used in correcting
welding Work.

(9) Weld sizes, fabrication sequence, and equipment used for architecturally exposed
structural steel shall be verified that they will limit distortions to allowable tolerances.
Butt welds shall be ground flush. Exposed fillet welds shall be ground or filled to
smooth profile. Exposed welds shall be dressed.

(10)  Zinc coating shall be applied by the hot-dip process to structural steel according to
ASTM A123/A123M.

(11) Vent holes shall be filled and ground smooth after galvanizing.

(12) Equipment support structures shall be low profile (non-lattice) framing consisting of
galvanized structural steel tubing and rolled shapes as the basic structural element.
Steel support structures shall be designed, fabricated, and erected in accordance with
the provisions of the AISC.

4.2 SUBMITTALS

42.1——Contractor shall prepare the civil works design documents per the Submittal Schedule and
containing the following information, at a minimum: (a) design basis; (b) plan views of Project
Site, including all access / site roads, crane paths, Wind Turbine locations, staging / laydown
areas, Project Substation location, Gen-Tie Line route, Collection System Circuit routes,
landowner names, parcel identification number, parcel statuses (participating, non-
participating), easements, and public right-of-way; (c) Wind Turbine delivery flow plan; (d)
profile views for all vertical curves; (e) grading and drainage plans; (f) details for erosion
control, fencing, gates, compaction, road cross sections, road curves (horizontal and




4.2.1

4.2.2

vertical), and Wind Turbine Pad cross sections;

_(g) properties for backfill / fill and road materials; (h) public road improvements; (i) drawing
index;

(j) inspection, testing, and quality control requirements; and (k) geospatial file (.SHP and/or
.KMZ format) showing all Wind Turbines, meteorological towers, access roads, crane paths,
and intersection improvements, at a minimum.

Contractor shall provide a hydrology study for the Project. Such study shall include a two-
dimensional analysis of the Project area to determine specific flooding hazards (depth,
velocity) at all locations within the Project Site boundary; such information shall be presented
in a maximum 50-foot grid size and native (*.SHP) files shall be included. The hydrology study
shall include an analysis of the following storm events: (a) 20-year, 24-hour; (b) 50-year, 24-
hour; and (c) 100-year, 24-hour.




423 Contractor shall prepare the Turbine Foundation design documents per the Submittal

Schedule and containing the following information, at a minimum: (a) design basis to outline
all references, design procedures, and software tools to be utilized for the design and analysis
of Turbine Foundations; (b) plan and profile view of Turbine Foundation design, including
Cross sections;_

(c) details for reinforcing steel, conduit, and grouting; (d) civil works requirements (e.g.,
backfill, compaction, grading, drainage, etc.); (e) tensioning sequencing and parameters,
including post- installation re-tensioning; (f) structural calculations, to be provided with each
set of Turbine Foundation design drawings; (g) rebar and embedment ring shop drawings; (h)
drawing index;

———— (i) bill of materials; and (j) inspection, testing, and quality control requirements.
4.2.3

(1) {B-For the avoidance of doubt, the approval of the Turbine Foundation design
documents by Owner’s independent engineer shall be received prior to constructing
any portion of the Turbine Foundation. Contractor shall allocate adequate review time
to the independent engineer for this purpose and shall coordinate with the independent
engineer as reasonably required to address and incorporate any comments required
to receive approval.

424 Contractor shall provide a foundation inspection report for each Turbine Foundation

excavation (each, a “Foundation Inspection Report”). A Foundation Inspection Report,
including all accompanying documentation, shall be completed prior to placement of the mud
mat and provided to Owner as a condition of each Turbine Foundation completion. Each
report shall include information on the foundation excavation, including, but not limited to,
(a) date of excavation;

_(b) date of inspection; (c) ambient air temperature and weather conditions at time of
inspection;_(d)

——{ehy-structure name / number and location; (e) structure type and foundation type; (f) soll

conditions;

4.2.4 (q) verification of subgrade against expected condition, including test results; (h) actual depth

425

to rock and depth to water; (i) estimated depth to rock and depth to water with corresponding
borehole reference; and (j) independent verification of lift sizes.

Contractor shall prepare concrete mix designs; grout specifications; and concrete and grout
placement procedures. All such submittals shall be approved by Owner prior to use. Each mix
design submitted by Contractor shall be stamped by a professional engineer with an active
license in the state where the Project is located and shall include, at a minimum, (a)
documentation of achieving Project-specific compressive strength requirements per ACI
procedures; (b) gradation, source, and type of aggregates; (c) mill reports for cement and fly
ash; (d) product data for admixtures, including vendor certification of compliance with
applicable ASTM standard; (e) ASR test results, including expansion results per ASTM
C1567; (f) specified slump value; (g) specified water/cement ratio; (h) specified air
entrainment per ASTM C260; (i) water quality test per Table 2 of ASTM C1602 if non-potable;




4.2.6

4.2.7

4.2.8

4.2.9

and (j) an approval stamp by the applicable engineer of record.

Contractor shall submit three (3) laboratory tension test reports for anchor bolts for each heat
number furnished, complete with threads, and to be prepared by an independent third-party
tester. This task shall be in accordance with ASTM A370 and the report shall include yield
stress and tensile stress.

Contractor shall provide copies of mill certificates for all steel reinforcement (rebar) and
anchor bolts.

Contractor shall provide a storm water pollution prevention plan (the “SWPPP”) for the
Project.

If blasting is required, Contractor shall prepare blasting plans and procedures for all blasting
work to be performed at the Project Site. All such submittals shall be approved by Owner prior
touse.




4.2.10

4211

Contractor shall prepare an aggregate mix formula based on recommendations from the final
Geotechnical Report and complying with the requirements in Section 4.1.5 herein. Each
formula shall be approved by Owner prior to use and shall be accompanied by testing data for
each aggregate source, including sieve analysis, moisture data, liquid limit, and plastic limit.

Contractor shall submit manufacturer’s approval drawings or product sheets (material cut
sheets) for all permanently-installed equipment and materials. This shall include, but is not
limited to, geotextile fabric, permanent gates, permanent culverts, block mesh / flexamat (or
similar) if used for low-water crossings, anchor bolts, rebar, curing compounds, joint
compounds, crack repair compounds, sealants, corrosion inhibitors, and grout.

4.3 PROJECT SITE PREPARATION

43.1

Contractor shall provide all Project Site preparation as necessary to complete the Work,
including, but not limited to, all clearing, grubbing, stripping, grading, compaction, demalition,
blasting, excavation, soil stabilization, tree trimming, and drainage.

8} Topsoil shall be stockpiled for later use during landscape reclamation activities.
Topsoil shall be stockpiled only in areas designated where it will not interfere with
construction operations or existing facilities. Stockpiled topsoil shall be reasonably free
of subsoil, stumps, roots, debris, and stones larger than three (3) inches in diameter.
Topsoil shall not be used as structural fill. Appropriate erosion control measures shall
be utilized on stockpiled topsoil.

2) Root mats and stumps shall be completely removed from the Project Site construction
areas; holes refilled with select material and compacted adequately for the ultimate
expected loading for the material used; and graded to drain.

3) Removal of or damage to trees outside of the designated disturbance areas is
prohibited without written approval of Owner. Trees shall be adequately protected,
including protecting tops, trunks, and roots of existing trees at the Project Site which
are toremain.

4) Any waste generated from such activities, including tree trimmings or grubbed
vegetation material, shall be Contractor’s responsibility to dispose of.

432 Contractor shall provide and maintain throughout the duration of construction activities all

)4.3.2

necessary construction surveying and marking necessary to construct the Project and
complete the Work, to include, but not limited to, (a) grading limits; (b) limits of disturbance;
(c) laydown and storage areas; (d) culturally-, archeologically-, and/or environmentally-
sensitive areas; (e) utilities, pipelines, and other buried facilities; (f) Wind Turbine locations;
(g) access roads and crane paths;_(h)

Project Substation pads; (i) Collection System Circuit routing; (j) Gen-Tie Line routing,
including centerline and structure locations; (k) O&M Building, including pads, parking area,




and property limits; and (l) easements.

QD Contractor shall be solely responsible for locating any survey monuments at or near
the Project Site and shall replace such monuments if they are disturbed during
performance of the Work.

(2) All structure foundations shall be surveyed and staked prior to excavation. The
methods of staking and final alignment shall be designed such that the finished
condition of the Work meets the requirements for alignment, position, elevation, and
rotation.




4.3.3

43.4

4.3.5

3) All permanent Project facilities, including roads, Collection System Circuits (including
feeder routing, junction boxes, and splices), and the Gen-Tie Line (including structures
and line routing), shall be surveyed following their construction and included in the
applicable As-Built Drawings. Surveyed locations shall be included in the drawings and
a Contractor- provided geospatial file (.SHP and/or .KMZ format) for each. Contractor
shall also furnish an as-built version of the PLS-CADD (.BAK) file for the Gen-Tie Line.

Contractor shall maintain all access roads and construction areas throughout the duration of
the Work. Maintenance of such areas shall include washboard removal, pothole removal,
snow removal, cleaning of silt and debris from cattleguards, cleaning of silt and debris from
culverts as necessary to facilitate drainage, dust control along access roads, and other similar
items, in a condition suitable for daily construction traffic. Maintenance by Contractor of
graveled roads at the Project Site is included in these maintenance requirements.

Contractor shall furnish, install, and maintain temporary orange snow fencing or other Owner-
approved delineation / marking method around all archeologically-, culturally-, and
environmentally-sensitive areas at the Project Site, including those identified in the Applicable
Permits. All temporary fencing shall be (a) promptly replaced if it becomes deteriorated / unfit
for purpose and (b) removed prior to Contractor demobilization but not before Work in the
applicable area(s) is completed.

Contractor shall excavate and remove all rock as necessary to complete the Work, including
any necessary blasting. Contractor shall notify Owner prior to the use of explosives at the
Project Site; no blasting shall be performed without explicit written confirmation by Owner.
When the use of explosives is necessary for the Work, the following requirements shall apply:

(2) When-the-use-of-explosivesisnecessary-forthe-Werk-Contractor shall use the utmost

care not to endanger life or property and shall comply with all Applicable Laws and
other Requirements and conduct the necessary advance notifications. All permits and
licenses required for blasting shall be obtained, paid for, and maintained by
Contractor.

(2) Owner shall be notified prior to the use of explosives at the Project Site, and such
blasting shall be completed, at a minimum, in accordance with the Applicable Permits
and Contractor-furnished blasting plan. Blasting shall be performed only by persons
who are qualified, competent, and thoroughly experienced in the use of explosives for
rock excavation. Blasting near utilities, pipelines, or facilities (buried or above-ground)
shall be subject to approval of owning agency and Owner.

3) Before delivery of any explosives to the Project Site, Contractor shall have obtained a
blasting endorsement on their public liability and property damage insurance policy.

(4) All explosives shall be handled in a secure manner, and all such storage places (if
permitted) shall be marked clearly “DANGER - EXPLOSIVES” or as otherwise




()

required by law. Under no circumstance shall caps or other exploders or fuses be
stored, transported, or kept together with powder.

Blasted material shall be crushed and screened for use as fill on access roads and in
other areas of the Project Site assuming the aggregate meets the appropriate
geotechnical specifications for this application. Contractor shall consult with the
geotechnical engineer prior to using blasted material as general fill at the Project Site.

Contractor shall be responsible for verifying that the quantity, ard-quality, and size of
such rock is suitable for use as aggregate at the Project Site- in accordance with
geotechnical engineer’s recommendations.




(6) Excessive overbreak or damage to adjacent structures, exposed cut slopes,
equipment, utilities, or buried pipeline and conduit shall be avoided. Charge holes
shall be located properly and drilled to correct depths for charges used, and charges
shall be limited in size to the minimum required for reasonable removal of material by
excavating equipment. Blast mats shall be utilized as required in sensitive areas,
including, but not limited to, archeologically-sensitive areas, environmentally-sensitive
areas, existing Project Site facilities, and other Project infrastructure.

4.4

441

4.4.2

4.4.3

SITE ROADS

Contractor shall design, furnish, construct, and install all roads, including access roads and
spur roads, temporary turnarounds, intersection/radius improvements, crane paths, and
transitions to/from existing roads in conformance with the minimum requirements set forth
herein. Access roads shall include a road to each Wind Turbine, permanent meteorological
tower, Project Substation, and O&M Building, at a minimum.

D All roads shall be constructed at the -locations shown_in the [preliminary] design
documents-en in Exhibit [e] (Preject-Design DocumentsSite-Plar). [NTD: a site plan or
civil design will be referenced here and attached to the Agreement; this information is
expected to be added at a later date, prior to contract execution.]

(2) Contractor shall furnish all labor, equipment, and materials that are necessary for a
complete, fully-functional, and safe roadway configuration.

Contractor shall furnish and install a gate or cattleguard at every location where a roadway
penetrates an existing fence line at the Project Site.

D Each permanent gate shall be a double-hung, prefabricated, finished metal gate; each
such gate shall be a minimum 20-feet-wide (for 16-foot roads) manual swing gate with
a pipe frame and manufacturer’s standard coating finish, complete with hinges and
latching hardware, and lockable via lag bolt.

(2) Unless explicitly noted otherwise above, all fencing, gates, and cattleguards shall
comply with the applicable requirements in Section 4.1.8 herein.

Contractor shall furnish and install any new, permanent wire fencing shown in the Project




design documents. Unless explicitly noted otherwise, all fencing, gates, and cattleguards shall
comply with the applicable requirements in Section 4.1.8 herein.

4.4.4 Contractor shall furnish and install any necessary matting, blisters, or other similar items
required to facilitate crossings of pipelines or other underground facilities during construction,
including for Wind Turbine deliveries at the Project Site.




4.5 PUBLIC ROADS

45.1 Contractor shall design, furnish, construct, and install all public road improvements in
accordance with the road use agreements in Exhibit [e] (Road Use Agreement), including
upgrading and maintaining any public roads, bridges, and culverts as specified therein, and as
necessary to permit full access for the Project and permit delivery of all plant and equipment
required for the Project. [NTD: the Project(s) road use agreement(s) will be referenced here
and attached to the Agreement; this information is expected to be added at a later date, prior
to contract execution.]

‘ 45.2 Contractor shall maintain graveled public roads within the Project Site boundary throughout
construction of the Project, including dust control, snow removal, washboard removal, and
pothole removal.

453 Contractor shall, prior to mobilization to the Project Site, digitally video and document the
condition of existing public roads to quantify the extent of any Contractor-caused wear and
tear.

4.6 DRAINAGE AND EROSION CONTROL

46.1 Contractor shall furnish, construct, install, and maintain all temporary and permanent drainage
or erosion and sediment control, as necessary to control the erosion of embankments,
temporary and final exposed slopes, and temporary stockpiles, and including the use of Best
Management Practices (as defined above) all in conformance with the minimum requirements
set forth herein, including Section 4.1.5(12) and the [preliminary] design documents in Exhibit
[e] (Design Documents). [NTD: the Project’s civil design will be referenced here and attached
to the Agreement; this information is expected to be added at a later date, prior to contract
execution.]

4.6.2 Contractor shall continuously monitor construction operations to avoid creating conditions that
could lead to excessive erosion of soil with surface runoff from Work areas. Contractor shall
furnish, construct, and install any necessary controls to protect water quality.

4.7 DUST CONTROL

4.7.1 Contractor shall provide construction dust control at the Project Site throughout the duration of
the Work, including furnishing of all labor, equipment, and materials, including water and/or
palliatives, necessary for dust control and as necessary to reduce the risk of dust becoming a
nuisance. Water used for dust control shall be treated to ensure no negative impacts to human
health and ecology, including downstream environments; for the avoidance of doubt, potable
water is not required for dust control, and treatment of the water source utilized by Contractor




for dust control is only required to the extent necessary to comply with the Requirements.

4.7.2 Not used.

4.8 TURBINE FOUNDATIONS

48.1 Contractor shall design, furnish, construct, and install one (1) Turbine Foundation per Wind
Turbine location, including grounding, in conformance with the minimum requirements set
forth herein and the [preliminary] design documents in Exhibit [e] (Design Documents). [NTD:
the Turbine Foundation design will be referenced here and attached to the Agreement; this
information is expected to be added at a later date, prior to contract execution.]

8} Turbine Foundations shall be constructed at the locations shown in the [preliminary]
design documents in Exhibit [e] (Design Documents).




2) Contractor shall furnish all labor, equipment, and materials that are necessary for a
complete, fully-functional, and safe Turbine Foundation configuration.

3) Turbine Foundations should be conventional spread footing / gravity-type foundations.
No alternate Turbine Foundation type, including P&H or rock anchor, shall be utilized
without Owner approval.

4) Turbine Foundations shall be reinforced concrete designed in accordance with
Turbine Supplier Project Site Requirements, the Applicable Standards, and the
Requirements.

(5) Turbine Foundations shall, at a minimum, be designed using the final Geotechnical
Report, including net allowable soil bearing capacity values determined by
geotechnical investigation from soil borings at each specific Wind Turbine site and
equipment loads provided by Turbine Supplier. No portion of Turbine Foundations
shall be constructed on non-structural fill material or within ten (10) feet of a fill slope
without Owner approval.

{6)——Turbine Foundations shall include a grounding grid. The design and construction of
the grounding system in such foundations shall meet or include the following
requirements, at a minimum: (a) Turbine Supplier Project Site Requirements; (b)
incorporate the recommendations, values, and minimum requirements set forth in the
Geotechnical Report;_

(6) (c) installation of adequate ground for personnel safety, including touch and step
potentials (to be demonstrated by Contractor via calculations in the grounding study);
(d) incorporate local resistivity measurements; and (e) a ground resistance <= 10
ohms.

@) Turbine Foundation anchor bolts shall have a minimum projection of two (2) anchor
bolt diameters beyond the tightened anchor nuts.

(8) Turbine Foundation materials, including rebar, anchor bolts, forms, concrete, and
grout, shall comply with the applicable structural requirements in Section 4.1 herein.

(9) The area surrounding the Turbine Foundation shall be constructed with a grade of two
percent (2%) sloping away from the Turbine Foundation for the greater of (a) 25 feet
from the edge of the pedestal or (b) the distance calculated as 1 foot from the bottom
outer edge of the base plus the distance to the surface at a slope of 1H:2V from the
bottom of the excavation.

(10) Contractor shall provide all necessary dewatering of the Turbine Foundation
excavation.




4.8.2

(11) Each Turbine Foundation shall include at least two (2) thermocouples for concrete
temperature monitoring, including one at the center and one near the outer surface.

(12)  Turbine Foundation gapping is prohibited without Owner and Turbine Supplier
approval.

Contractor shall furnish and install the subgrade improvements set forth in the Geotechnical
Report, including overexcavations, geopiers, and subgrade densification as described therein.




4.9

49.1

49.2

WIND TURBINE PADS

Contractor shall design, furnish, construct, and install one (1) Wind Turbine Pad per Wind
Turbine location in conformance with the minimum requirements set forth herein and the
[preliminary] design documents in Exhibit [e] (Design Documents). Contractor shall maintain
the Wind Turbine Pads throughout the duration of the Work. [NTD: the Wind Turbine Pad
design will be referenced here and attached to the Agreement; this information is expected to
be added at a later date, prior to contract execution.]

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

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

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

(4) Wind Turbine Pads shall not exceed two percent (2%) grade, or less if required for the
safe execution of Work, including Wind Turbine assembly, storage, or erection.

(5) Wind Turbine Pads shall have a competent, compacted soil working surface with
subgrade cleared and compacted to at least ninety-five percent (95%) of the maximum
density within the moisture content of two percent (2%) below optimum to two percent
(2%) above optimum, as determined by ASTM Standard D698, unless a higher level
of compaction is required by the Geotechnical Report or the Turbine Supplier Project
Site Requirements.

(6) Crane pads shall be designed and constructed to allow for use of cranes in ongoing
Wind Turbine maintenance activities following construction (e.g., cranes required for
gearbox removal and / or installation).

Contractor shall design, furnish, construct, and install a gravel ring (i.e., “beauty ring”) at each
Wind Turbine location in conformance with the minimum requirements set forth herein.

(1) Each beauty ring shall be installed after the applicable Wind Turbine is installed and
after the removal (including decompaction) of the Wind Turbine Pad at such location.

(2) Each beauty ring shall be installed around the perimeter of each Wind Turbine location




at a minimum distance of twelve (12) feet beyond the Turbine Foundation pedestal
wall and transformer pad / Wind Turbine tower stairs (as applicable) in all directions.

3) Each beauty ring (a) shall have an identical cross section as the Wind Turbine access
roads (i.e., same thickness, same surfacing material); (b) shall be shaped to move
water away from the Turbine and pad-mount transformer (if any); and (c) shall be
constructed to prevent water ponding.

4.10 TESTING AND QUALITY CONTROL

416-+——Contractor shall inspect and test each roadway, except for public roads, in accordance with
the following minimum requirements. All testing shall be performed by an independent,

experienced_third party.

third nart\v
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4.10.1

(2) All roadways and compacted areas shall be tested to demonstrate they meet stated
design criteria and are fit for purpose.

(2) Testing standards: (a) maximum dry density and optimum moisture content per ASTM
D698 or ASTM D1557; (b) in-place density by nuclear methods (shallow) per ASTM
D2922; (c) aggregate sampling per ASTM D75; (d) sieve analysis of fine and coarse
aggregates per ASTM C136; (e) sand equivalent value per ASTM D2419; and (f) liquid
limit, plasticity limit, and plasticity index per ASTM D4318.

3)——Fill material / embankments: (a) proof roll over entire length; (b) grain size analysis,
moisture content, Atterberg limits on fines contents, and standard proctor test on each
material type; (c) if proof roll fails, moisture density test at 4 per lift or every 1,000 feet
of road, whichever is greater; and (d) DCP test at any location where moisture density
testing fails. The civil engineer of record shall specify passing criteria for the DCP test
(e.g., minimum blows per 6 inches).

3

“)——Compacted subgrade: (a) proof roll over entire length prior to placement of aggregate
base;

(4) (b) moisture density test every 1,000 feet or 3 per road, whichever is greater; and (c)
DCP test (recorded to a minimum depth of 2 feet) at any location where moisture
density testing fails. The civil engineer of record shall specify passing criteria for the
DCP test (e.g., minimum blows per 6 inches).

(5) Aggregate base: (a) proof roll over entire length; (b) DCP test (recorded to a minimum
depth of 2 feet) every 1,000 feet or minimum 3 per road, whichever is greater; (c)
sieve analysis, liquid limit, and plasticity index every 2,500 cubic yards; and (d) wet ball
mill or Los Angeles abrasion test every 5,000 cubic yards. The civil engineer of record
shall specify passing criteria for the DCP test (e.g., minimum blows per 6 inches).

(6) Crane paths (including shoulders): proof roll over entire length.

(7) Other testing set forth in the Project design documents.

(8) Contractor shall complete a test run for Wind Turbine deliveries at the Project Site by
use of non-loaded trucks to demonstrate that road dimensions will be appropriate for
successfully delivering components from the Project Site entrance (to be defined by
Owner) to the Wind Turbine Pads in the most critical points in terms of access. Such
trial run(s) shall be completed prior to commencing deliveries of Wind Turbine
equipment to the Project Site, and shall be coordinated between Turbine Supplier,
Owner, and subcontractors.




minimum requirements. All testing shall be performed by an independent, experienced third
party.

(2) All Turbine Foundations shall be tested to demonstrate they meet stated design criteria
and are fit for purpose.

2) Certification of integrity of Turbine Foundation sub-base, including verification that
conditions within excavation align with expected / design conditions and all information
required in Foundation Inspection Report (as defined herein); the Foundation

Inspection Report, including all accompanying documentation, shall be completed prior
to placement of the mud mat.




3) Compacted subgrade (all performed prior to placement of mud mat): (a) proof roll over
entire length; (b) soil probe or shallow hand auger probes to determine presence of
unsuitable soils below the surface, to aid in classifying soils, and to make comparisons
of exposed soils to those available in the Geotechnical Report; and (c) static cone
penetrometer (“SCP”) tests on cohesive soils and dynamic cone penetrometer (“DCP”)
tests on cohesionless soils to verify against requirements in the Geotechnical Report,
including one test at the center at the Turbine Foundation and one test in each
guadrant (five total). The foundation engineer of record shall specify passing criteria
for the SCP/DCP test (e.g., minimum blows per 6 inches). The mud mat shall be
installed within 24 hours of an approved test and inspection.

“)——Concrete / grout strength and properties, including break tests, grout cubes, slump, air,
and temperature, each at the minimum frequencies specified in Section 4.1.10 and
Section

(4) 4.1.11 herein.

(5) Random tension test of at least 10 percent (10%) of anchor bolts on each Turbine
Foundation. If any bolts do not meet the required tension value, all bolts on such Wind
Turbine shall be re-tensioned and the 10-percent check repeated until all tests pass.

(6) Other testing set forth in the Project design documents and the recommendations set
forth in the Geotechnical Report.
o—
4.10.3 Contractor shall inspect and test each Wind Turbine Pad (including Turbine Foundation backfill

as applicable) in conformance with the following minimum requirements. All testing shall be
performed by an independent, experienced third party.

(2) All Wind Turbine Pads shall be tested to demonstrate they meet stated design criteria
and are fit for purpose.

2)>——Structural fill below Turbine Foundation: (a) two (2) unit weight tests per lift and (b)
two (2)

2)——moisture density compaction tests per lift.

@

3)——Common fill around Wind Turbines / Wind Turbine Pads (including backfill for Turbine
Foundations): (a) for every 2,500 cubic yards of fill placed and at least one set per
Wind Turbine location, provide (i) grain size analysis per ASTM D422; (ii) moisture
content per ASTM D2216; and (iii) standard proctor maximum dry density per
ASTM D698; and_(b)

by(3) for each fill lift at each Turbine Foundation backfill location, provide density test per




ASTM D6938, including test location, dry density, and moisture content for each test.
4) All Wind Turbine Pads shall be proof-rolled over the entire length.

(5) Turbine Foundation concrete temperature monitoring results (to be furnished to Owner
within 72 hours of concrete placement).

(6) Other testing set forth in the Project design documents and the recommendations set
forth in the Geotechnical Report.




1.2.2—Contractor shall notify Owner of all testing schedules at least 30 days in advance of testing
activities and copies of testing reports (including a summary of testing procedures and
acceptance criteria) shall be submitted to Owner within 10 days of completing such test.
Notwithstanding the preceding requirements, a copy of test results for each Turbine
Foundation shall be provided to Owner prior to erection of the applicable Wind Turbine.

4.10.4




1539 COLLECTION SYSTEM CIRCUITS

5.1

5.1.1

5.1.2

5.1.3

514

515

5.1.6

51.7

5.1.8

GENERAL PROVISIONS

Contractor shall relocate, drop, or cross power lines as needed and as appropriate to
complete the Work, with prior approval of the appropriate authority(ies). Contractor shall be
responsible for obtaining and maintaining any necessary permits and / or easements for such
work.

Contractor shall design and construct the Project such that the total annual energy losses
under Project Site-specific wind distribution data, measured between the generator leads of
each Wind Turbine and the Point of Interconnection shall not exceed [2.25 percent (2.25%)]
(the “Electrical Loss Limit”). For the avoidance of doubt, this shall include all medium-voltage
transformers, Wind Turbine cabling, Collection System Circuit cabling, main step-up
transformer, and the Gen-Tie Line up to the Point of Interconnection. [NTD: confirm value per
project]

Contractor shall design and construct the Collection System Circuits in accordance with the
Collection System Electrical Studies, as defined herein.

All Collection System Circuits shall be installed underground.

No more than 12102 Wind Turbines or 35 megawatts of combined capacity shall be installed
on any single Collection System Circuit.

Access to the Collection System Circuits shall be from existing roads or new access roads
within the permitted area. Exact Collection System Circuit routing shall be determined,
however, the preferred routing shall be to parallel the access roads and crane paths as much
as possible, so long as such routing does not increase the required number of crane
breakdowns. When not practical or efficient to parallel the access roads, the Collection System
Circuit shall be routed in a straight line, shortest distance as much as possible.

All Collection System Circuit backfill, including splice pits (if used), shall be compacted to a
minimum of 85 percent (85%) of standard proctor density, unless otherwise noted on the
design drawings. For the avoidance of doubt, collection backfill at Turbine Foundations and
access road crossings shall be compacted to ninety-five percent (95%) as noted elsewhere
herein.

Requirements for power cabling:

(1) All Collection System Circuit power cabling shall be 34.5-kV, three (3)-phase, 60




Hertz.

(2) Jacketed, single-conductor, appropriately-sized concentric neutral, insulated medium-
voltage underground distribution power cable shall be used. All underground
Collection System Circuit power cabling shall be supplied with a minimum of 100
percent (100%) insulation, that meets or exceeds all requirements of applicable AEIC,
IEEE, ICEA, NEMA, and UL standards. All Collection System Circuit cables shall be
UL listed.

3) Collection System Circuits shall be of a discharge-free design and suitable for direct
burial, installation in duct and exposure to sunlight on an alternating current, three-
phase, 34.5- kV nominal, 60-Hertz power system.




(4)

All central conductors shall be Class B stranded. No more than one (1) conductor per
cable shall be allowed. Conductor material shall be aluminum or copper. Allowable
conductor sizes are 1/0 AWG through 1250 kcmil. Other cable sizes shall not be used
without Owner approval.

()

(6)

(7)

(8)

Cable ampacity shall not exceed 95 percent (95%) of the rated value, based on
Project Site- specific thermal resistivity and in consideration of all external heat sources.
Ampacity shall be calculated assuming the soil around the cable within the trench is
dried out to zero percent (0%) moisture content and that soil above the cable within
the trench is at two percent (2%) moisture content.

Notwithstanding the requirements for cable crossings in Section 5.1.10 herein, all
underground Collection System Circuit cabling shall be direct buried at a depth of at
least 42 inches below grade. [NTD: Update based on county decommissioning

requirements.]

A sufficient amount of cable slack shall be provided to allow installation of elbows and
termination of the cables to the appropriate junction box and/or Wind Turbine
switchgear terminal and permit ready disconnection of the elbows and mounting on the
parking stands. For the avoidance of doubt, such slack shall allow for the installation /
service disconnection of connectors, dead breaks, and other similar devices.
Establishing slack via coil under the pad-mount transformer (if applicable) or junction
box, in a plenum or vault, is required.

Excess slack shall be provided to allow re-termination in the event of failure. The
excess slack at each Wind Turbine location shall be in the form of a maintenance loop.
At least 25 feet (or more if required to allow for at least two (2) future terminations) of
excess cable shall be provided at each Wind Turbine such that the cables may be re-
terminated if needed following installation.

(9)

(10)

All Collection System Circuit power cabling shall be provided with terminators and
labels. Labels shall be permanently attached at both ends. Labels shall be
sequentially numbered.

No splices shall be permitted to underground cabling unless explicitly approved in
writing by Owner. Underground splices, if approved by Owner, shall be identified using

GPS-located marker balls. Splices shall only be performed by a skilled, qualified craft
worker who shall receive training at the Project Site from the splice kit manufacturer
prior to performing splices; the coordinates of each splice shall be recorded and noted
within the As-Built Drawings. Splicing of different cable types, splices between Wind
Turbines (except at directional boring locations), and “dutchman” cable splices are
each strictly prohibited. Training certificates shall be included in the Job Books.

(11)

Excessive bending of cabling shall be avoided. The manufacturer recommended




bending radius or NEC standard (whichever is greater) shall not be exceeded.
Contractor shall ensure vault size and depth allows for bending radius.

(12) BIL voltage rating: 200 kV.

(13) Maximum short-circuit conductor temperature: 250°C.

(14) Only Turbines from the same manufacturer shall be installed on a circuit (e.qg., all
Vestas Turbines shall be on the same circuit(s) and all GE Turbines shall be on the
same circuit(s); no GE Turbines shall be on a Vestas circuit or vice versa).




5.1.9

(15) Cabile trefoil configuration shall be maintained by use of zip ties or suitable tape in
accordance with manufacturer recommendations and Owner approval.

Requirements for trenches:

D All Collection System Circuits shall be installed via trenching; plowing is not permitted
and excavation by blasting for the Collection System Circuits is strictly prohibited.
Trench widths shall be kept to a minimum to allow sufficient space for equipment
installation. The trench bottom shall be firm for the entire length and width. Trenches
shall be kept free from water. Conduit and cable shall not be placed on frozen ground.

2) Bedding and/or backfill material shall be installed around all buried Collection System
Circuits to provide physical and/or thermal protection for buried cable. All trench
bedding and/or backfill materials shall be screened and visually inspected for materials
in excess of two (2) inches, with any backfill within 12 inches of cable being free of
sharp objects, rocks, and other debris larger than 0.5 inches. All bedding and/or backfill
material shall be composed of materials that are native to the Project Site. Such
materials shall be free of debris, roots, organic matter, frozen matter, coal, ashes or
cinders. Backfill above the first lift shall be placed in maximum 12 inch lifts and tamped
or compacted between lifts.

3) Ditch dams, consisting of sand bags or soil cement berms placed over the conductors
at a 30 degree angle, shall be placed at intervals in all cable runs which traverse
slopes greater than 3 percent-_(3%). Spacing shall vary, depending on the steepness
of the grade, from 100 feet to 300 feet.

(4) All collector trenches shall be laid out and pre-graded to ensure correct burial during
final grading. Changes of grade between trenching and final profiles shall be
accounted for in confirming burial depth.

(5) Prior to trenching, the topsoil layer shall be removed. The topsoil layer is defined as
either the darkest color soil or highest content of organic material; the removal depth
shall be based on field observation at reqular intervals. Trenching shall be open cut
and be firm for entire length and width. Dispose of excavated material not used or
suitable for use as backfill.

@

5.1.10

Requirements for cable crossings:
H——Unless crossing agreements require a greater depth, all Collection System Circuit_(a)

tay——railroad crossings shall be buried at a depth of at least 120 inches below the railroad;,

(b)




¢b)(1) public road crossings shall be buried at a depth of at least 60 inches below the road,

including the ditch(es) on either side; (c) wetland and stream crossings shall be buried
at a depth of at least 60 inches below the steam bottom; and (d) utility and pipeline
crossings shall be buried at a depth of at least 48 inches below the existing utility or
pipeline. All other Collection System Circuit crossings shall be buried at a depth of at
least 48 inches below the applicable infrastructure. Possible surface reduction from
future road maintenance shall be considered when selecting the cable burial depth at
public road crossings.

(2)

(3)

(4)

All Collection System Circuit crossings (including those set forth in Section 5.1.10(1)
above) shall be installed in conduit as more particularly described in Section 5.1.18
below.

All crossings, including public road, railroad, pipeline, utility crossings, property lines,
wetlands, and streams, shall be marked on each side with buried marker balls and
above- ground cable markers, each meeting the requirements in Section 5.1.11 below.

Contractor shall coordinate with local utilities and pipeline companies as set forth in_
Section 2.11.3 herein.




5.1.11

5.1.12

Requirements for markers:

(2) Cable marking tape shall be furnished and installed in all trenches along the length of
all buried cable. Such tape shall be red, metallic, and detectable. Marking tape shall be
placed at least 30 inches below grade and 12 to 18 inches above cable.

2)——GPS-located marker balls shall be placed within all cable trench at the following: (a)
each side of crossings / directional bore locations; (b) each above-ground cable marker
location; (c)

te)(2) every splice location; (d) all turns in a Collection System Circuit; and (e€) minimum of
every 300 feet of trench length. The markers shall be programmed with the feeder
number as per the Project Ssubstation breaker identification number.

3) An appropriate cable locating device shall be provided to enable the location of
underground cables and electronic markers.

4) Above-ground cable markers shall be a Curv-Flex marker or equivalent and shall
include a decal warning of buried cable and other Owner-approved details, including
cable voltage details and telephone numbers of both the Owner and dig-safe agency.
Landowners shall also be provided with these phone numbers and the as-built cable
route details and drawings.

(5) In addition to crossings (noted above), all changes in Collection System Circuit
direction shall be marked with buried marker balls and above-ground cable markers.

Requirements for fiber optic cabling:

(2) Fiber optic cable shall be installed in the same trench as the Collection System Circuit
power cabling.

(2) When fiber cables are installed in a trench, the fiber cable shall be placed in min_
minimum four inch4” conduit; Armored Pest Duct (required for all non-armored cable),
or continuous three inch3” innerduct; the fiber cable shall be rated for underground
use; and there shall be a suitable locating cable installed in the innerduct/conduit. If
installed in conduit , itnnerduct shall have a minimum diameter of 1.25 inches. Fiber
optic shall be separated from any power cables by a minimum of 1’whentwhen foot4
when co-located in a trench.

&(3) Armored Pest duct to be bonded to ground at each vault splice, and entrance
locations.

35(4) _All fiber cables shall consist of a minimum of 12-strand multi/single mode fiber, except
that the fiber run between the Project Substation and O&M Building shall be a

minimum of 144-strand sSingle mModeMedeSingle-Mode-60-strand. All fiber runs
greater than one (1) mile in length shall be single-mode fiber, or as otherwise required




to maintain a minimum of at least one (1) gigabyte bandwidth throughout the
backbone of the system.

“(5) All fiber cables shall be designed with a minimum of fifty percent (50%) spare fiber.

5)(6) _Excess slack shall be provided to allow re-termination in the event of failure. At least
100: 60 feet of excess cable shall be provided at each pull box such that the cables
may be re- terminated if needed following installation. Terminations shall be completed
with either-an approved fiber optic pigtail kit erwith-appreved-mechanical-connectors-

and an approved fanout kit.

6)(7) __All communications cables, including fiber cables, shall be appropriately labeled with a
permanently-attached label at both ends. Labels shall be sequentially numbered.




5.1.13

H(8) The fiber system shall be designed for a minimum of five (5) dB system margin.

8)(9) The fiber system design shall be a fiber ring topology. or a “daisy-chained_loop”
system.

9(10) Conduits for fiber entry into the Wind Turbine areas shall include a pull string for
pulling the cable.

0——Fiber cables may be routed through Project Substation control cable trenches with
other control wiring provided that a high-visibility color innerduct is used for
identification and protection of the fiber cables.

(11)

(12)  All splices shall be fusion splices. Other types of splices are subject to Owner
approval.

“H(13)  Allunderground sSplices will be placed inside vaults of not less than 4’ x 4 ’x 4’ in
size. Cable end tails of not less than 100°100°’100 feet’ from each direction to be coiled

in vault for splicing operations. Owner to supply vault numbers and tags.

“25(14)  Maximum attenuation: (a) 0.35 dB/km at 1310 nm and (b) 0.25 dB/km at 1550 nm.

(15) Data collection loops shall be designed so that a loss of a power circuit does not
cause a loss of data collection from the Turbines during the power outage.

(16)  Pull boxes shouijld be installed at 500’-600’ intervals.
(17)  No more that 270deg of bends on fiber cable runs without a pull box or vault.

€35(18)  As-buildbuildbuiltd drawings of the Fiber routes shallte be supplied to Oewner
separately from collectorcollectoras-built drawings of the egllectorCollection System
Circuit network.

Requirements for junction boxes:

D Junction boxes shall meet the requirements of ANSI C57.12.28, including water
resistance.

(2) Junction boxes shall be stainless steel or fiberglass.

3) Junction boxes shall be lockable with a padlock.

(4) Junctions boxes shall be installed level and plumb, and set on concrete with a rock

__ base, with excavations filled with a minimum 2,000 psislurry.




(5) Junction boxes shall be clearly marked with an appropriate high-voltage sign
identifying the junction box number and Collection System Circuit number.

(6) The coordinates of each junction box shall be recorded and noted within the As-Built
Drawings. Junction box locations shall be installed reasonably close to a roadway,
property line, or Wind Turbine location to facilitate access. All junction box locations are
subject to Owner approval.

(7 No medium-voltage cable run shall exceed 10,000 feet without a sectionalizing
junction box.

(8) A flag shall be installed at each junction box location to make them visible in the event
of high snow or crops.

9) Infrared windows shall be installed in the junction box lid such that the Owner can
monitor all the bushing and elbow temperatures using an infrared camera without
opening the junction box.

(10) Concentric neutral tails are to be connected to the ground bus supplied with the
cabinet, with sufficient slack to allow free movement of the terminations for
maintenance or replacement. The cable jacket shall be carefully sealed against
moisture ingress at all jacket openings.




5.1.14

(11) Sufficient slack cable shall be installed such that the cables can be re-terminated after
the project is commissioned per applicable section. If the cable size permits this to be
achieved by coiling in the ground sleeve/basement, such cable shall be trained neatly
in the ground sleeve area, with a minimum amount of crossovers and buried in sand to
prevent damage to the cable from failures in the cable riser section.

(12) If ajunction box is installed in area used for livestock, an appropriate Owner-approved
system shall be installed to prevent the livestock from rubbing on the junction box.

Requirements for pad-mount transformers: (if applicable):

(1) If not supplied internal to the Wind Turbine, each Wind Turbine location shall include a
medium-voltage, pad-mount transformer. Such transformer shall be sufficiently sized
to allow the full Wind Turbine capacity to be delivered. Pad-mount transformers
(including spares) shall be in accordance with the requirements set forth in Table 1
(Summary of General Requirements for Pad-Mount Transformers) herein, at a
minimum.




& Table 1: Summary of General Requirements for Pad-Mount Transformers

Description Value
Quantity 1 per Wind Turbine plus spares noted herein (see Section 5.3.2)
Type Oil filled, hermetically sealed, outdoor installation
Voltage ratio 34,500 / 690 Volts (or as applicable to Wind Turbine model)
Phases 3
Windings 2 (MV, LV)
Steady state temperature rise 65°C above ambient
Frequency 60 Hz
Impulse levels 150 kV (General), 200 kV (Windings)
Vector group Grounded wye/delta
Cooling ONAN

Tapping range

+5%, 2.5% steps, manual control

Paint finish

Munsell Green

Guaranteed losses

Not used (see Electrical Loss Limit)

Temperature gauge Required
Pressure level indicator Required
Pressure relief device Required

Oil sampling valve

Required (located on end of drain valve outside LV compartment)

Filling orifice Required
Tank ground tag Required
Qil level indicator Required

Grounding Solid (MV source, LV winding), un-grounded delta (MV winding)
Nitrogen bleed valve Required
Exterior fill valve Required

()

3)

(4)

Pad-mount transformers shall be fitted with in-line, medium-voltage rated, current-
limiting fuse protection per phase utilizing suitably-rated, oil-immersed, current-limiting
fuses. The selection of these fuses shall be such as to ensure (a) compliance with the
requirements of IEC 60787 or ANSI/IEEE equivalent; (b) short circuit protection of the
MV transformer winding; (c) that degradation of the fuses does not occur as a result of
the flow of repeated transformer magnetizing in-rush currents; and (d) ease of
replacement following an in- service operation.

Transformers shall have an appropriate K-rating to mitigate harmonic signals emitted
by inverter-based wind turbines.

Pad-mount transformers shall be fitted with a low-side load break disconnect from
outside any arc-flash hazard with means to take a Wind Turbine offline without taking
an entire Collection System Circuit offline or de-energizing other Wind Turbines.




(5) Each pad-mount transformer will have at least one three (3)-inch diameter or larger
infrared viewing port installed on both primary and secondary sides, such that the
viewing angle of an IR camera does not exceed 30 degrees from perpendicular.

(6) In addition to any requirements set forth herein, pad-mount transformers shall comply
with the minimum requirements set forth in PGE Exhibit M1-04-02 (General
Transformer Specification).

(7 For each Wind Turbine type and size, each transformer in the Project shall be of the
same type and shall be directly interchangeable with any other.

(8) Pad-mount transformers shall be supplied with ice shields.

(9) Enclosure:

(a) The pad-mount transformer shall include a fully-enclosed, transformer
mounted, MV and LV termination, steel cabinet, suitable for outdoor
installation, as per ANSI C57.12.28. The cabinet must be so designed as to
fully enclose all cable tails, cable terminations, grounding tags and transformer
fittings within a tamper and rodent resistant, secure enclosure.

(b) The cabinet shall extend to floor level, fully shrouding all cable tails, having the
facility for being directly bolted to the supporting pad. The cabinet depth shall
be at least 24 inches.

(c) The MV and LV compartments shall be partitioned such that access to each
compartment is via a separate door. HV and LV cabinet doors shall operate
independently, each with own locking handle. The doors shall be fitted with an
all steel, robust, tamper proof, three point (i.e., top, mid, and bottom) integral
locking system. Each door shall have the facility of being securely locked shut
via the application of a dedicated pad lock.

(d) Each pad-mount transformer shall be equipped with an exterior fill valve, drain
valve, external oil sample port, oil level gauge, temperature gauge, and
nitrogen bleed valve, under lockable covers separate from the HV or LV
cabinets. The transformer name plate and all transformer indication fittings
(e.g., oil level indicator, oil temperature indicator) shall be located within the LV
compartment, while all transformer operational fittings (e.g., tap changer switch,
isolation switch etc.) shall be located within the MV compartment.

(e) The cabinet doors shall be fitted with anti-close stays designed such that both
doors can be held open at right angles. The anti-close stay design shall be
sufficiently strong enough to withstand the prevailing wind conditions.




(10)  Foundations / vaults:

(a) Pad-mount transformers shall be installed on vaults or concrete box pads;
fiberglass box pads will not be used.

(b) Box pads shall be installed level and plumb, and set on concrete with a rock
base. Excavations shall be filled with a minimum 2,000 psi slurry mix.
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(11)

(12)

(13)

(c) Each pad-mount transformer shall have ball studs installed for capability to
hang grounds on the low-voltage side. Short, vertical ball studs (facing up) are
preferred.

(d) If required due to proximity to waterway, oil-filled pad-mount transformers will
be supplied with a bund adequate for the purpose of containing oil. A vault, in
which the transformer is mounted upon, may be configured to serve this
purpose. A minimum bund capacity of 110% of the transformer's maximum oil
volume is required and the bund shall be shielded to prevent the accumulation
of rainwater.

(e) Transformer mounting flanges shall be flush with the vault surface to prevent
rodent ingress.

Contractor shall provide aluminum or copper options for LV cable for Owner’s final
approval. LV cable from turbine to pad-mount transformer (if any) shall be installed in
conduit. Conduits shall be filled with stainless steel brillo and sealant to prevent rodent
entry into tower and smoke from being drafted up tower from the pad-mount
transformer. At least two spare power conduits are required between the pad-mount
transformer and Wind Turbine tower.

Each pad-mount transformer shall be equipped with an S#-06il sSwitch. The
operating handle shall be accessible from the side of the transformer, outside the MV
cabinet under a lockable cover under a lockable cover.

For each Wind Turbine type and rating, each transformer in the Wind Farm shall be of
the same type, configuration, and size, and shall be directly interchangeable with any
other.

(14)

(15)

It shall be possible to completely replace any pad-mount transformer without removing
any Wind Turbine or Wind Turbine tower.

Pad-mount transformer LV bushings shall be provided in a staggered arrangement, in
accordance with Figure 8 in IEEE Std C57.12.34-2015

(16)

X0 bonding jumper shall be external to the tank (inside the LV cabinet) and separable.

Requirements for surge arresters:

(1)

Surge arresters shall be provided at the end of each string of Wind Turbines. Surge
arresters shall be fully shielded, submersible, dead-front devices rated at 35-kV class,
600A, 30kV/24.4kV MCOQV (or greater if required by the Contractor-provided TOV
study) equipment meeting the requirements of ANSI C62.11 for Station Class
installation in a 60- Hertz outdoor installation, unless a greater rating is required by the

__ Contractor-provided transient overvoltagestudy.




2) Surge arresters shall provide overvoltage system protection in an insulated, fully
shielded, submersible, dead-front device. Surge arresters shall be provided in pre-
molded rubber elbows.
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5.1.17

Requirements for grounding:

(2) Grounding connections at junction boxes and pad-mount transformers (if any) shall be
bolted to facilitate separation of grounds for continuity testing and ground mat testing.
Driven ground rods shall be installed for each Wind Turbine transformer, and bonded
to the Turbine Foundation ground grid and rebar cage via Eufer ground, at a minimum
of two places. All connections shall meet or exceed requirement identified in the
grounding study report.

2) Ground rods shall be incorporated into the grounding system (a) if determined to be
necessary by the results of the Contractor-provided grounding study and/or (b) if
required by Turbine Supplier. Ground rods shall be copper-clad, 5/8-inch diameter, 10-
foot-long rods at a minimum.

3) Turbine Foundations shall include a grounding grid, as further described herein.

(4) Meteorological towers shall be independently grounded; meteorological tower
grounding shall not be interconnected to the Wind Turbine grounding system.

(5) All below-grade grounding connections shall be exothermic weld (e.g., Cadweld);
mechanical / compression connections are not permitted.

(6) All Collection System Circuits shall include a bare copper ground cable. The size shall
be determined by included studies but be no smaller than 1/0 bare soft-drawn cable.
Copper weld trench ground cable may be proposed provided it is compliant with all
requirements and modeled in applicable studies.

Requirements for bollards:

(2) Bollards shall (a) be a minimum three (3)-inch diameter steel pipe or a minimum four
(4)- inch diameter schedule 40 PVC; (b) be concrete filled for equipment protection
(minimum 2,000 psi); (c) be painted red; (d) extend four (4) feet above grade with at
least six (6) inches below the bollard for concrete; and (e) tie into the Wind Turbine
ground grid.

(2) Bollards shall be placed in such a fashion as to be visible and provide physical
protection but not infringe upon facilities that, when opened, require extended
electrical working clearances.
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Requirements for conduit:

D) All above-ground power and communications cabling shall be installed in conduit,
specifically including Project Ssubstation risers. All below grade crossings, including
public road and utility crossings, shall be installed in conduit. Conduit shall be installed
from each Wind Turbine to each pad-mount transformer.

2) Conduit size / fill ratio shall be in accordance with ANSI / NFPA 70, at a minimum.

3) The location of all conduit shall be recorded within the As-Built Drawings.

4) Non-metallic conduit shall be protected from sunlight._All exposed conduits shall be
PV Schedule 80 UV resistant.




(5) The interior surface of all conduits shall be smooth to prevent damage to the cables.
When cable is pulled into a duct, a suitable pulling lubricant shall be used and bell
housing shall be installed on all conduit ends.

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

(7 Use suitable temporary plugs or caps to protect installed conduit against entrance of
dirt, moisture, and debiris.

(8) All conduit materials required shall be furnished new and undamaged in accordance
with the following requirements, at a minimum:

(a) Duct: polyvinyl chloride, Schedule 40 PVC in accordance with NEMA TC-2 with
smooth interior surface and suitable pulling lubricant used to prevent cable
damage while pulling cable into duct.

(b) Couplings: plastic, for use with duct previously specified and “Duct-to-steel”
adapters as required, including joint cement.

(c) Spacers: plastic high impact, interlocking, base and intermediate type

(d) Factory bends and sweeps: Schedule 40 PVC, 3-foot minimum radius (or
greater if required to not violate the minimum bending radius of the cable being
installed in it).

(e) End bells: plastic.

) Plugs: plastic, high impact, tapered to fit end bell provided.

(9) Duct binder: hemp or sisal twine coupling.

5.1.19 Requirements for miscellaneous material:

(2) Cable accessories, terminators, dead front, load break and/or dead break elbows shall
be designed and manufactured for the cable to be utilized and rated 600-amp for
outdoor 34.5- kV use.




be installed at every junction box and at a frequency of no more than every third Wind
Turbine location (i.e., such that any single fault indicator monitors no more than three
(3) cable segments). Each fault indicator shall include a fiber optic indicator-extension,
with lenses mounted through the enclosure; all fiber optic indicator extensions shall be
of such length as to allow normal unimpeded opening of the enclosure, and normal
operation of its contents. All fault indicators shall be installed and phase orientations
displayed uniformly, and be representative of the phase orientation within the
enclosure.




5.2

4) All cable and communication terminations or above-ground junctions shall be along
the road-side.

SUBMITTALS

52-+——Contractor shall prepare the Collection System Circuit design documents per the Submittal

Schedule and containing the following information, at a minimum: (a) design basis; (b) plan
view of the overall system, including power and fiber; (c) one-line electrical diagram; (d) fiber
optic loop diagram, including communication loop and connection / termination details for all
Wind Turbines, permanent meteorological towers, and the O&M Building; (e) cable installation
details, including cable specifications, trench details, splice details, and cable marker details; (f)
cable crossing details and schedule, including road crossings, utility crossings, pipeline
crossings, and directional boring;_(9)

5.2.1

{g)-grounding details, including trench grounds and Wind Turbine grounding; (h) termination
details, including junction boxes and Wind Turbine switchgear; (i) junction box details;_

(j) meteorological tower power details; (k) conduit and cable schedules; (1) civil works
requirements (e.g., backfill, compaction, grading, drainage, etc.); (m) drawing index; (n) bill of
materials; (0) inspection, testing, and quality control requirements; and (p) geospatial file
(.SHP and/or .KMZ format) showing all Wind Turbines, cable routing, and junction box
locations, at a minimum.

522 Contractor shall prepare equipment specifications to define the requirements and properties

5.2.2

523

524

for the procurement of all permanently installed Collection System Circuit equipment and
materials. The specifications shall be submitted to Owner for review prior to the procurement
of the applicable equipment. The following specifications shall be provided, each as
applicable to the design:_

(a) construction specification; (b) pad-mounted transformers, including vaults; (c) junction
boxes;_

(d) power cable; (e) fiber optic cable; (f) handholes / enclosures; and (g) surge arresters.

Contractor shall submit manufacturer’s approval drawings or product sheets (material cut
sheets) for all permanently installed Collection System Circuit equipment and materials,
including all items identified in Section 5.2.2 above as well as splice kits, marker balls, fault
detectors, surge arresters, patch panels, and elbows.

Contractor shall prepare a set of studies and analyses for the Project (collectively, the
“Collection System Electrical Studies”) to demonstrate the adequacy of the proposed electrical
system design, including any studies and analyses that may be necessary to ensure
compliance with the Requirements, including the Applicable Standards or utility requirements.
The Collection System Electrical Studies shall be submitted to Owner for review prior to the
procurement of the applicable Equipment. The following shall be included in the Collection
System Electrical Studies, at a minimum:




(1)

Cable Ampacity Study: load flow study with power flow analysis for the Collection
System Circuits, including all medium-voltage cable and low-voltage cable (from the
Wind Turbine to the pad-mounted transformer) (if applicable). Final report shall include
table showing cable ampacity and percent loading per cable section corresponding to
the Project one-line diagram. Cable ampacity shall not exceed the limit set forth in
Section 5.1.8(5). All external heat sources shall be considered, including parallel
circuits. Thermal design shall account for actual field soil samples and backfill
requirements (native or engineered).




2) Short Circuit Study: short circuit analysis of Collection System Circuits, Project
Substation, and Gen-Tie Line, including secondary values on Wind Turbines. The
short circuit analysis and study shall be utilized in Contractor’s electrical designs to
support relay coordination study and equipment specification.

3) Annual Energy Loss Report: electrical losses evaluation, including estimate of annual
energy losses for Project design. Such analysis shall be sufficient to demonstrate that
the Electrical Loss Limit, as defined herein, is not being exceeded, and shall be based
upon Project-specific cabling and transformer specifications, Project Site-specific soll
conditions, Project Site-specific wind data, and other similar considerations. A pre-
construction annual energy loss report and an as-built energy loss report, respectively,
shall be submitted. The energy loss calculation shall include supporting assumptions
and breakdown of subsystem loss contribution The energy loss calculation shall be
based on site specific wind speed distribution and turbine specific power curve.

“4)——Reactive Compensation Study: reactive power flow report, including power factor study
at Point of Interconnection. The study shall identify reactive compensation required to
meet the Requirements, including the Generator Interconnection Agreement
requirements for power factor and voltage regulation, and including any capacitor
bank and/or reactor requirements. The study shall include combinations of (a) active
power (no load to full load at ten percent (10%) increments); (b) power factor (0.95
leading to 0.95 lagging); and

(4) (c) voltage (0.95 to 1.05 pu) at the Point of Interconnection, or more stringent as
necessary to meet the Requirements, including the Generator Interconnection
Agreement and compliance with FERC Order 827. A pre-construction reactive
compensation study and an as-built reactive compensation study, respectively, shall
be submitted.

(5) Harmonic Analysis Report: power quality analysis at the Point of Interconnection to
determine the harmonic resonance and flicker conditions within the Project, and
demonstration that the Project design meets the harmonics distortion requirements in
the Requirements (including IEEE 519), including any necessary filtering or mitigation
to be provided by Contractor. A pre-construction harmonic analysis report (performed
at 90 percent design) and an as-built harmonic analysis report, respectively, shall be
submitted.

(6) Harmonics Metering Plan: process to measure the harmonic voltage distortion and
harmonic current distortion at the Project to compare with the limits of IEEE 519-2014.
The plan shall include recommendations for harmonic metering equipment, equipment
locations, and measured quantities where the resulting harmonic meter dataset
collected will be used to determine whether there are any harmonics at the Project
Ssite which might damage equipment or be cause for concern.

(7) Concentric Induced Voltage Report: analysis to calculate the maximum induced




voltage on the Collection System Circuit shield wires.




(8)

Insulation Coordination Report: study to ensure the insulation coordination
requirements of IEEE C62.22-2009 have been satisfied within the Project electrical
design, including proper application of surge arresters to safeguard electric power
equipment within the Collection System Circuits, Project Substation, and Gen-Tie Line
against hazards of abnormally-high voltage surges of various origins. This study shall
also confirm any system modifications required to adequately limit transient
overvoltage on the collection system circuits, including determination of the transient
overvoltage levels on the collection system circuits after feeders have been isolated
from the project substation due to a line-to-ground fault or lightning strike, and
determination of the maximum energy required to be absorbed by each surge arrester
on the collection system circuit feeders Contractor shall provide calculations which
verify that each equipment’s basic insulation level, basic switching impulse level, and
chopped wave withstand rating are acceptable. Contractor shall also provide
protective ratio calculations and verify that insulation coordination has been met as
defined in the most recent revision of IEEE standard C62.22 or superseding
equivalent.

(9)

Transient Overvoltage Report: study to confirm any system modifications required to
adequately limit transient overvoltage on the Collection System Circuits, including
determination of the transient overvoltage levels on the Collection System Circuits
after feeders have been isolated from the Project Substation due to a line-to-ground
fault, and determination of the maximum energy required to be absorbed by each
surge arrester on the Collection System Circuit feeders.

(10)

Wind Turbine Ground Grid Report: analysis of Wind Turbine grounding design to verify
the adequacy of the proposed design and the safety of personnel working in or around
the Wind Turbine. The study shall confirm that the grounding system maintains touch
and step voltages within tolerable limits, and shall be prepared in accordance with the
procedures, data, and recommendations given in IEEE 80). The study shall determine
the ground potential rise with respect to remote earth, and Turbine Foundations shall
be modeled as they are actually constructed (i.e., if not solidly bonded (e.g., using wire
ties), they should be modeled accordingly). The study shall consider clearing time in
the event of a breaker failure for the purpose of determining if the grounding design
(e.g., ground potential rise) is acceptable.

(a) For both the Wind Turbine Ground Grid Report and Substation Grounding
Report, Contractor shall follow (a) most conservative body weight shall be
assumed (50 kg); (b) a minimum of 3,000 Ohm-meter surface rock to be
installed, surface rock to be four inches4" in depth with an appropriately
compacted base laterlayter of 34°%4-inch® minus and no felt separating the
layers; and (c) as-built crushed rock depth shall be recorded and updated in the
calculation.

(b) The grounding calculations shall be performed in CDEGS software and
provided to Owner for review. CDEGS software shall conform to the following: (i)




software version: Contractor shall verify acceptable version with Owner.; (ii)
multi-layer soil model in RESAP; (iii) grounding plan in SESCAD; (iv) step and
touch potentials in MALZ; and (v) Wind Turbines shall be modeled as they are
actually constructed (i.e., if not solidly bonded (e.g., using wire ties), they
should be modeled accordingly). This study shall consider clearing time in the
event of a breaker failure for the purpose of determining if the grounding design
(e.g., ground potential rise) is acceptable.




(11)  Arc Flash Study: see-Section-6-2.4{10)-Refer to PGE Exhibit M1-05-02 (Substation
Design Specification).

HH—

(12) Transformer Sizing Calculations: medium-voltage and main power transformers
calculations shall be provided prior to procurement of any power transformer.

(13) Subsynchronous Resonance Study (if required): study shall confirm no
subsynchronous resonance issues or mitigation is required. EMTP software shall be
used (Owner to approve software version).

(14) The Collection System Electrical Studies shall be performed utilizing
EasypowerEasyPpower software (Contractor shall confirm acceptable software
version with Owner). Systems or components considered as part of the Bulk Electric
System (“BES”) shall be modeled using Aspen OneLiner. Contractor shall follow
Owner’s modeling and naming conventions. Each report shall include executive
summary, assumptions, methodology, analysis, and conclusion sections. Each report
shall be submitted with the native software files and any referenced files for the
Owners use in reviewing.

ta)——~0ne-Line Diagram: The EasypeowerEasyPpower/Aspen model shall include a
complete system one-line electrical diagram with the following minimum
requirements: (i) utility source information including calculated maximum and
N-1 three-phase and single line-to-ground short-circuit current values and X/R
ratios; (ii) bus nodes with ampacity and voltage ratings, and available short
circuit current; (iii) transformer ratings with all MVA ratings, voltage ratings on
all windings, positive and zero sequence impedance ratings of each winding
connection (primary-secondary, secondary-tertiary, primary-tertiary), load tap
changer ratings, de-energized tap changer ratings, and inrush currents; (iv)
cable and iso-phase bus size, type, impedance, and cable lengths within 10
feet of actual (through the 480 V level);

—— (v) circuit breaker or protective device make and model, frame ampacity, trip
plug rating, and protective settings; (vi) motor circuit protectors make and
model, ampacity, and protective settings; (vii) motor loads including horsepower,
voltage, full load amps, and locked rotor amps; (viii) variable speed drives and
protective settings; (ix) generators, including all nameplate information; (x)
neutral grounding resistor/transformer size and ratings; (xi) 480 V panelboards
including all branch circuit information; (xii) protective relay make, model, and
protective settings; (xiii) DC/UPS chargers, inverter, batteries, disconnects, and
panelboards;_

(a) (xiv) 120/208 V panelboards including all branch circuit information; (xv) as
agreed upon by Owner, below a certain KVA, any loads fed from a single
distribution panel, including aggregated power sources, can be lumped together




as an individual element within the model;-and-{(xvi) WECC PSCAD-transient-
sredal,

(b) Contractor shall provide Owner with native data files for their use. Native data
files for generation facilities shall include (i) Detailed Load Flow and/ Dynamic
(RMS) Model: PSLF or -e+-PSS/e model of the entire facility; (ii) Petailed-
Electromagnetic Transient Stabilib-Model: PSCAD model of the entire facility;
and (iii) Aggregate Load Flow / Dynamic (RMS) Model: PSLF model from NERC
testing would satisfy this requirement.

(c) Modeling of inverter-based generation or Type IV wind turbines as a
synchronous generator is not permitted.
B—
5.25 Contractor shall prepare energization plans and procedures for each Collection System

Circuit. Energization plans shall be submitted to Owner for approval prior to use. Energization
plans shall include both electrical and communications infrastructure as well as backfeed
plans, soaking plans, testing plans, and lock out tag out procedures, at a minimum.




5.2.6

5.3

5.3.1

5.3.2

5.3.3

5.3.4

5.3.5

5.3.6

Contractor shall provide a complete recommended spare parts list for the Project’s electrical
works, including the Collection System Circuits. Such list shall include recommended
guantities, part / model numbers, and nominal pricing.

COLLECTION CIRCUITS

Contractor shall design, furnish, construct, and install the Collection System Circuits in
conformance with the minimum requirements set forth herein and the [preliminary] design
documents in Exhibit [e] (Design Documents). [NTD: the collection system design will be
referenced here and attached to the Agreement; this information is expected to be added at a
later date, prior to contract execution.]

8} The Collection System Circuits shall be installed at the locations shown in the
[preliminary] design documents in Exhibit [e] (Design Documents).

2) The Collection System Circuits shall not cross through (under / over) the O&M
Building yard.

3) Contractor shall furnish all labor, equipment, and materials that are necessary for a
complete, fully-functional, and safe Collection System Circuit configuration.

Contractor shall furnish a quantity of [QUANTITY] medium-voltage, pad-mounted
transformers, including one (1) per Wind Turbine location plus spares at a ratio of 1:40 (one
spare per 40 (or fraction thereof) installed) by Contractor, including at least one (1) spare per
Wind Turbine- model / type. All spare units shall be specifically marked and packed for
storage. [NTD: Update to ‘Reserved’ for projects with medium-voltage transformers supplied
internally to Wind Turbine.]

Contractor shall complete all electrical connections of the Wind Turbines to the Collection
System Circuits, as more particularly described in Section 10.5.5 herein.

Notwithstanding the following sentence and as more particularly described in Section 10.5.5
herein, Contractor shall complete all fiber optic terminations, including, but not limited to,
those at the Wind Turbines, O&M Building, Project Substation, and permanent meteorological
towers.

Contractor shall perform directional boring at all Collection System Circuit crossings with a
stream, wetland, public road, railroad, pipeline, or other buried facility; refer to Section 5.1.10
herein for crossing requirements.

Contractor shall install four (4) bollards around every junction box and pad-mount transformer,




respectively.

54 TESTING AND QUALITY CONTROL

54-1+———Contractor shall test, commission, start-up, and place into successful operation each
Collection System Circuit, including the electrical infrastructure and communications
infrastructure. At a minimum, testing shall be in conformance with the following minimum
requirements. All testing shall be performed by an independent, experienced third party.

54.1

D All Collection System Circuits shall be tested to demonstrate they meet stated design
criteria and are fit for purpose.

(2) All testing specified in the Applicable Standards, including NETA.




5.4.2

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

(4) All exposed cable sections (including Turbine cabling) shall be visually inspected for
physical damage or manufacturing defects. Such inspections shall be performed prior
to and during installation.

(5) Resistance testing on grounding grid at each Wind Turbine location and junction box.

(6) Megger test of all 34.5-kV Wind Turbine cables.

(7) Very low frequency (“VLF”) test of all 34.5-kV power cabling prior to energizing. Testing
shall be performed at 0.1 Hertz for at least 60 minutes and in accordance with IEEE
400.2. Testing shall include all terminations and splices.

(8) Insulation resistance testing of all low-voltage cabling, including Wind Turbine down-
tower cabling and 600-Volt class meteorological tower cabling.

(9) Final continuity tests (including phase continuity of each phase) after completion of all
system connections.

(10) Compaction testing shall be verified at a minimum of every 1,000 feet and at every
splice pit location. Compaction testing shall be performed at depths of approximately
12 inches and 24 inches, respectively, below grade.

(11) Communications system testing per Section 8.4 herein.

{2y—Padlf any Ppad-mount transformers, minimum factory testing on all units unless
expressly noted otherwise: (a) all tests identified as “Routine” in IEEE C57.12.00
Table 18 and performed in accordance with IEEE C57.12.90.00; (b) resistance
measurements of all windings;_(c)

(12) polarity and phase relation; (d) ratio at rated voltage on all taps; (e) no-load losses and
excitation current; (f) load losses and impedance voltage; (g) lightning impulse test on
first unit produced; (h) audible sound emissions on first unit produced; (i) dissolved
gas analysis on all units prior to temperature rise test; (j) temperature rise test on first
unit produced; (k) dissolved gas analysis on tested unit after temperature rise test; (I)
dielectric tests; (m) oil testing on all units prior to energization; and (n) oil testing on all
units within 30 days of energization.

(13) Other testing set forth in the Project design documents.

Contractor shall notify Owner of all testing schedules at least 30 days in advance of testing
activities and copies of testing reports (including a summary of testing procedures and
acceptance criteria) shall be submitted to Owner within 10 days of completing such test.




(3)6.0 P6.HIECT SUBSTATION

6.1 GENERAL PROVISIONS

611 — Requirements for Project Substation: refer to PGE Exhibit M1-05-02 (Substation Design
Specification). Contractor shall receive explicit approval from Owner or Owner’s representative(s)
of the design of the Project Substation prior to construction. Owner shall have unlimited access to
such designs throughout the design process, and construction of all such facilities shall be
completed by one of Owner’s approved subcontractors as more partlcularlv detalled in Exh|b|t TBD
(Approved Subcontractors). A

6.1.1










6.1.2 Requirements for main power transformer: refer to PGE Exhibit M1-04-032 (General Transformer
Specification).

6.1.3 Contractor shall comply with Turbine SCADA System technical specifications, including but not
limited to ratings (thermal, fault, etc.) of all electrical equipment and the following control building
requirements:




















































th——Fhermevenue  smeter srevendte-metershallbe-irstalledatthe Preject Substation-onc

downstream plant to account for gross and net qeneratlon as well as statlon service and
auxiliary loads. en

pu;ehaseagreememés} Actual revenue meter Iocatlons and |nstrument transformer
specifications shall be determined by PGE metering personnel.










(1) The control bU|Id|ng shaII be grounded and |nclude HVAC. Redundant HVAC systems shall
be |nstaIIed !

5)(2) _The control building shall include adequate space and clearance for all Turbine Supplier-
furnished Turbine SCADA System equipment as well as Owner IT, Physical Security, and
SCADA equipment.—=
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(3) Revenue meter accuracy testing.
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(4)7.0 GZA-TIE LINE

7.1

7.1.1

7.1.2

7.1.3

7.1.4

7.1.5

7.1.6

7.1.7

7.1.8

7.1.9

GENERAL PROVISIONS

Contractor shall relocate, drop, or cross power lines as needed and as appropriate to complete the
Work, with prior approval of the appropriate authority(ies). Contractor shall be responsible for
obtaining and maintaining any necessary permits and / or easements for such work.

The Gen-Tie Line shall be designed and constructed to a high level of reliability and shall meet or
exceed the requirements set forth by the interconnection utility. Contractor shall utilize Grade B
construction.

Contractor shall design and construct the Gen-Tie Line in accordance with the Project Substation
Electrical Studies and the Electrical Loss Limit, each as defined herein.

PLS-CADD software shall be utilized to spot and perform detailed analysis and design of the Gen-
Tie Line. Copies of all PLS-CADD electronic design files shall be provided to Owner in final form at
the conclusion of the Project. Copies of preliminary PLS-CADD electronic design files shall be
provided to Owner with each preliminary design.

The Gen-Tie Line, when in operation, shall be corona free and shall not cause radio or television
interference, nor excessive noise in excess of requirements set forth in the Applicable Standards,
Applicable Permits, or other applicable Requirements.

If it is determined by the meteorological report that an area is prone to icing, galloping should be
considered. The ellipse amplitude safety factor in PLS-CADD shall not be less than 1.0.

Weather cases and loading criteria shall be developed by Contractor based on requirements set forth
in the Applicable Standards, including extreme wind and extreme ice. All 230 kV and higher voltage
transmission lines to withstand NESC heavy loading conditions, including appropriate wind and ice
loading criteria defined in NESC 250C and NESC 250D.

The Gen-Tie Line shall be designed and constructed to meet guidelines set forth by the Avian
Power Line Interaction Committee.

Contractor shall receive explicit approval from Owner or Owner’s representative(s) of the design of

the Interconnection Line prior to construction. Owner shall have unlimited access to such designs
throughout the design process, and construction of all such facilities shall be completed by one of
Owner’s approved subcontractors, as more particularly detailed in Exhibit TBD (Approved
Subcontractors).

71:97.1.10 Requirements for Gen-Tie Line civil and structural works:




(2) All civil works for the Gen-Tie Line shall comply with the applicable specifications in_Section
4.0 (Civil / Structural Works).

2)>——All Gen-Tie Line structures, foundations, assemblies, and components shall be designed
and constructed in accordance with the applicable structural works specifications in Section

(2) 4.1 herein, in addition to the following.

(a) All wood poles shall be directly embedded at least 10% of the structure height plus 2
feet. All light-duty steel poles shall be directly embedded at least 10% of the
structure height plus 5 feet as a minimum. Each foundation embedment shall be
analyzed for the given load cases and soil parameters. Adjustments may be made if
rock is encountered at a shallower depth, on steep slopes, or when poor soils are
encountered.




(b) A preliminary report summarizing existing soil explorations in the area will serve as a
basis for 30% foundation design. This report will verify soil assumptions used for
setting depths and be used to develop preliminary engineered steel pole foundation
design. A final geotechnical report will be received prior to the 60% submittal.

(c) For drilled pier design, resultant horizontal deflection will be kept below 0.25” for
switch supporting structures and 0.5” for other structures.

(d) Foundations shall be designed using L-Pile or MFAD software, and soil conditions
shall be based on geotech study. Foundations will be designed with anchor cages
and rebar (not full length anchor cages). The reinforcement steel shall be Grade 60
conforming to ASTM A-615. The concrete strength shall have a compressive
strength of 3500 PSI in accordance with ASTM C150. Foundation serviceability
requirements are as follows: (i) Deflection: 1.5” at top of pile head with un- factored
loads (OLF = 1.0); (ii) Rotation: 1° Rotation under factored loads (From PLS-
CADD/PLS-POLE); (iii) Soil Capacity: Deflection less than 10" with un- factored
loads multiplied by an OLF of 2.0

3) All Gen-Tie Line structures shall be wood, light duty steel, tubular steel, or lattice steel as
necessary for the voltage class. Steel structures shall be either galvanized or self-
weathering.

(4) All tangent and dead-end structures shall be analyzed using intact loading cases in addition
to camber and deflection loading cases. Pole tip deflection shall be limited to 1/20 of pole
height under any loading condition for dead-end. Pole shall be pre-cambered if deflection
under cambered load case exceeds six (6) inches under camber load case.

714467.1.11  Requirements for conductors, shield wire, and optical ground wire (“OPGW”):

) All conductor cables, shield wire, and OPGW shall be installed by controlled tension
methods.

(2) Pre-stressing of any type of wire shall not be permitted without the prior written approval of
Owner.

3) If conductors are bundled, all conductors in any one bundle shall be sagged simultaneously
and all shall be clipped in on the same day. As used here, the “same day” shall be
understood to be the same 24-hour period to avoid cables in the same bundle having
substantively different creep characteristics.

(4) Prior to sagging, each sag span and control span shall be measured with surveyor’s transits
to verify exact span lengths and all conductor cables, shield wire, and OPGW sag spans
and control spans shall be measured. This step may be omitted if (a) staked coordinate
differences between structures align with the predetermined span lengths and (b) staked
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locations are provided to the engineer of record and Owner for confirmation.
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(5) Conductor cables, shield wire, and OPGW shall be installed in accordance with IEEE’s
“IEEE Guide to the Installation of Overhead Transmission Line Conductors”, Standard No.
524, and sagged to within a tolerance of three (3)-inch sag increase and no sag decrease.
Transits shall be used for sagging and shall be maintained in good operating condition and
checked for accuracy and adjusted, if necessary, a minimum of once per week during
sagging operation.

(6) Conductor cables, shield wire, and OPGW shall not be dead-ended and clipped sooner than
two (2) hours and should be fully tensioned within 24 hours of initial stringing. In no case
shall more than 72 hours elapse between the stringing of conductor/ground wires and their
final tensioning.

7 No single conductor cable within a bundle shall be more than one (1) inch from its sag
position relative to the other conductor cables.

(8) No more than one (1) splice or repair on any one (1) conductor in any one (1) span shall be
made. Splices shall be a minimum of 25 feet from any cable hardware.

9) Wire tension limits shall be in accordance with the Applicable Standards, including, but not
limited to, NESC C2 2017.

(10) The exact location where each reel of conductor was installed shall be recorded.

(11) Final sag measurements, including but not limited to each sag span’s record date, span
number, span length, ruling span, wire temperature, ambient temperature, initial sag for the
span, time in blocks, time of day and sag measurements, shall be recorded.

(12) OPGW shall be installed the entire length of the overhead route and coordinated with the
SCADA System/communication/protection specification.

(13) OPGW shall include a minimum fiber count of 48, single mode.

(14) OPGW design tension limits shall be specified in the Project-specific sections.

(15) Stringing tensions for the OPGW shall not exceed twenty percent (20%) of the ultimate
cable strength.

(16)  Splice locations shall be selected and provided with weatherproof splice boxes suitable for
the selected OPGW.

(17)  Ateach splice location, a 50-foot coil of spare wire shall be maintained.

(18) Spare wire may be coiled on the pole, placed in an underground vault, or coiled in an aerial
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slack storage device.

(19) The OPGW shall be solidly bonded to the structure with a braided soft drawn copper jumper
and steel structures shall incorporate a welded grounding nut for that purpose.

(20)  Shield wire shall be minimum 3/8-inch, 7-strand EHS steel wire. OPGW / OHGW shall be
sized to meet the required short circuit rating.
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(21)  Shield wires and OPGW shall be bonded to the pole grounding system using a suitable
ground wire.

22)——Conductors shall be limited to those listed in PGE LD23000, 795 ACSS Drake, or 1272
ACSS Pheasant. Conductors shall not exceed the following maximum operating
temperatures: (i) AAC: 200°F; (i) ACSR: 212°F; (iii) ACSS: 355°F; (iv) Copper: 212°F; (v)

(22) Neutral: 120°F; (vi) Communications Wires: 120°F

F4+4+H7.1.12  Requirements for crossings:

) All Gen-Tie Line conductor cables, shield wire, and OPGW crossings, including roads,
utilities, and railroads, shall comply with NESC minimum requirements plus any additional
clearance that may be required for signage, fencing, guards, or other similar items.

2) Contractor shall coordinate with local utilities and pipeline companies as set forth in_Section
2.11.3 herein.

74427.1.13 Requirements for insulators and hardware:

) All surfaces of metal parts shall be relatively smooth with no projecting points or
irregularities, which may cause corona.

2) Nuts shall be hexagonal and of corona-free design.

3) All ferrous material except stainless steel shall be hot dip galvanized to conform to ASTM
A153.

(4) Cotter keys shall be austenitic stainless steel and each piece shall be marked for
identification with the manufacturer’s part or catalog number.

(5) Non-ceramic, porcelain, or toughened glass insulators shall be used for both suspension
and dead-end applications and types (non-ceramic, porcelain, or toughened glass) or
manufacturer of insulators shall not be mixed.

(6) Insulator length, strength, and required number shall be determined based on loading
requirements, switching surge and lightning requirements, and by contamination levels.

(7) The standard porcelain / glass insulator unit to be used is a 5.75-inch by 10-inch bell with a
ball and socket coupling.

(8) Insulators shall be wet-process porcelain.

9) Materials shall be packaged in weather-resistant cartons or crates suitable for outdoor
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storage.

(10) The insulators shall be protected with suitable material to prevent damage to the sheds,
bell, connections, and/or end fittings during shipping.

(11) Line guards and armor rods shall be installed in conjunction with suspension clamp
assemblies.

(12) The center of the armor rods shall be within one (1) inch of the suspension clamp.
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(13) The termination of the armor rods shall be within one-half (0.5) inch of each other.

(14) Inthe assembly of insulators and insulator hardware, every cotter key shall be inspected to
ascertain that it is in place and properly seated and spread.

(15) Transmission suspension insulators shall use built in corona rings on polymer insulators on
230 kV and higher voltages.

(16) A vertical construction load (weight of workers and equipment) of 650 pounds shall be
applied at conductor wire attachment and an unbalanced longitudinal stringing load shall be
applied at each attachment under the Camber / Rake weather case.

74437.1.14 Requirements for grounding:

) All overhead poles shall be grounded locally at each pole. The ground should consist of a
copper ground wire connected to a 0.5-inch, coated, carbon steel ground rod.

2) Maximum resistance shall be no greater than 10 ohms. If ground resistance is greater than
10 ohms, special grounding designs shall be prepared. A ground resistance test shall be
done at every structure.

714447.1.15 Requirements for lightning protection:

Q) The Gen-Tie Line shall be protected against lightning by the use of shield wire(s). The
shield wires shall be located so as to intercept lightning strikes and prevent direct strikes to
the conductors. Position of shield wires, ground resistance, and electrical parameters of the
line insulation shall be coordinated to produce a calculated performance equal or superior to
the standard value.

(2) The isokeraunic level of the area of the line shall be determined by Contractor and shall be
used in the design of the shielding/grounding system.

3) The method of grounding and the required ground resistance to minimize the outage rate
shall be calculated.

74457.1.16  Requirements for marking and lighting:

(2) All Gen-Tie Line structures shall be marked in accordance with the Requirements.

2) The Gen-Tie Line lighting system shall comply with the requirements as defined in US DOT-
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FAA Advisory Circular No. AC 70/7460-1MkK: Obstruction Marking and Lighting.
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7.2

7.2.1

71.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.3

7.3.1

SUBMITTALS

Contractor shall prepare the Gen-Tie Line design documents per the Submittal Schedule and
containing the following information, at a minimum: (a) design basis; (b) plan and profile drawings,
including electrical phasing matching the phasing at the Project Substation terminations with
minimal rolls and phase swapping; (c) structure details and drawings, including elevations, spacing,
and hardware; (d) civil works drawings, including subgrade preparation, grading, drainage, and
erosion control; (e) foundation design and embedment drawings; (f) anchoring and guying details;
(9) structural calculations; (h) PLS-CADD design files, including .BAK and .KMZ files; (i) grounding
detalils; (j) drawing index; (k) bill of materials; and () inspection testing, and quality control
requirements.

Contractor shall prepare equipment specifications to define the requirements and properties for the
procurement of all permanently installed Gen-Tie Line equipment and materials. The specifications
shall be submitted to Owner for review prior to the procurement of the applicable equipment. The
following specifications shall be provided, each as applicable to the design: (a) construction
specification; (b) structures; (c) conductor; and (d) OPGW.

Contractor shall submit manufacturer’s approval drawings or product sheets (material cut sheets)
for all permanently installed Gen-Tie Line equipment and materials, including all items identified in
Section 7.2.2 above.

Contractor shall prepare energization plans and procedures for the Gen-Tie Line. Energization
plans shall be submitted to Owner for approval prior to use. Energization plans shall include both
electrical and communications infrastructure as well as backfeed plans, soaking plans, testing plans,
and lock out tag out procedures, at a minimum.

Contractor shall provide a complete recommended spare parts list for the Project’s electrical works,
including the Gen-Tie Line. Such list shall include recommended quantities, part / model numbers,
and nominal pricing.

Contractor shall provide a Field Effect Study for the Gen-Tie Line. Calculations shall be made for
measurement heights of one (1) meter above ground surface in areas accessible to the public, within
the ROW. Electric Field Strength shall be calculated for the line voltage as well as any under build.
Magnetic Field Strength shall be calculated at full rated ampacity, with balanced phase currents.

TRANSMISSION LINE

Contractor shall design, furnish, construct, and install the [/###]-kV Gen-Tie Line in conformance
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with the minimum requirements set forth herein and the [preliminary] design documents in Exhibit [e]
(Design Documents). [NTD: the transmission line design will be referenced here and attached to
the Agreement; this information is expected to be added at a later date, prior to contract execution.]

(2) The Gen-Tie Line shall be installed at the location shown in the [preliminary] design
documents in Exhibit [e] (Design Documents).

(2) Contractor shall furnish all labor, equipment, and materials that are necessary for a
complete, fully-functional, and safe Gen-Tie Line configuration.
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7.4

7.4.1

3) The Gen-Tie Line shall not cross through (under / over) the O&M Building yard. Placement of
structures within the yard is prohibited.

TESTING AND QUALITY CONTROL

Contractor shall test, commission, start-up, and place into successful operation the Gen-Tie Line,
including the electrical infrastructure and communications infrastructure. At a minimum, testing
shall be in conformance with the following minimum requirements. All testing shall be performed by
an independent, experienced third party.

) All Gen-Tie Line equipment shall be tested to demonstrate it meets stated design criteria
and is fit for purpose.

2) All testing specified in the Applicable Standards, including NETA.

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

4) All exposed conductor and OPGW sections shall be visually inspected for physical damage
or manufacturing defects. Such inspections shall be performed prior to and during
installation.

(5) After installation and completion of all required splicing and terminations, all OPGW shall be
verified using optical domain reflectometer (“OTDR”). All such testing shall be done with an
OTDR in both directions of the strands. For single-mode fiber, test each fiber in both
directions at 1310 nm and 1550 nm. A successful test result shall be (a) less than 0.35 dB

per connection and (b) {{Hess-than-50-dBifURPC-and-(i}-less-than—-65-dBifARC.

Contractor shall compare results with reel tests performed by the manufacturer.

(6) Following OTDR testing, an optical attenuation test shall be performed on all fibers. This
test shall be performed at 1300 and 1550 nanometers, using a calibrated light source and
optical power meter

) Resistance testing on grounding grid at each structure location following structure erection
but prior to bonding the shield wire or optical ground to the structure.

(8) All Gen-Tie Line foundations shall be tested for concrete and grout properties (strength,
slump, air content, temperature).

(9) Compaction.
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(10)  Other testing set forth in the Project design documents.

7.4.2 Contractor shall notify Owner of all testing schedules at least 30 days in advance of testing activities
and copies of testing reports (including a summary of testing procedures and acceptance criteria)
shall be submitted to Owner within 10 days of completing such test.
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(5)8.0 C8&MMUNICATIONS SYSTEM

8.1

8.1.1

8.1.2

8.1.3

8.1.4

8.1.5

8.1.6

GENERAL PROVISIONS

The Communications System shall be designed with data continuity and reliability as priority.

All monitoring and control devices and systems shall be suitably zone protected against lightning
electromagnetic impulses in accordance with IEEE C37.90.1.

The Communications System shall be compliant with all Applicable Standards, including NERC
Functional Model Registered Entity function, NERC Reliability Standards, Regional Entity
Standards, approved regional variances, and/or FERC Orders. Further, the Communications
System shall comply and be designed to work in accordance with applicable system operator
approved protocols, operating guides, standards, business practice manuals, and/or approved rules.
In so far as either a state utility commission or provincial authority has instituted additional
regulations, the communications system should be designed to accommodate where no conflict
exists with NERC or FERC. Design should include parameters for operating under conditions
specified by rules stated hereto as well as capability to function on an evidentiary basis.

All Communications System design and construction shall conform to Turbine Supplier’s
requirements.

All Contractor-furnished communications facilities shall comply with PGE Exhibit M1-05-04
(Communication, SCADA, and Metering Facilities) and PGE Exhibit M1-01-07 (Security and
Compliance), respectively.

Requirements for system functionality:

Q) The Communications System shall be capable of centrally and remotely monitoring,
controlling, and recording the performance of the Project Substation equipment, permanent
meteorological towers, Wind Turbines (via Turbine SCADA System), and other critical
Sensors.

(2) The Communications System design shall include configuration files and a comprehensive
data points list and protocol specification for communications between all Project
components requiring communications, data transfer, and control monitoring using the fiber
network integrated into the Communications System. Such configuration files shall have the
ability to be configured by Owner, and Contractor shall furnish development application
software for each configurable device.

3) The Communications System shall include the necessary equipment (hardware and
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software) for the exchange of signals with and integration of (a) Project Substation
equipment to support grid monitoring; (b) any required reactive compensation devices (e.g.,
capacitor banks, reactors); (c) the permanent meteorological towers to support data
monitoring; and (d) Wind Turbine and meteorological tower FAA lights.

(4) Upon loss of utility power interconnection or failure of utility power, restart of the
instrumentation and control system to a fully-functioning condition should require no local
manual operations. Synchronization shall be performed automatically.
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8.1.7

8.1.8

Requirements for fiber network:

(1)

See Section 5.1.12 for fiber optic cabling requirements.

Requirements for monitoring and control:

(1)

)

Design and installation of the Communications System shall be provided with all hardware,
telemetry, communication, and other requirements as required by the interconnection utility.

The Communications System shall be provided with the following supervisory screens, at a
minimum.

(a) Project Substation one-line diagram, including all breakers, switches and
transformers and the real-time status of each (current, power, voltage, power factor,
and reactive power, as applicable).

(b) Project Substation alarms and notifications: (1) status of all relays and (2) status of all
alarms and notifications.

te)——NMain power transformer status, including the following for each main power
transformer: (1) operation and fault status, including alarms; (2) relay statuses; (3)

3)(c) temperatures (winding, oil); and (4) tap changer position.

t)——DBreaker status, including the following for each medium- and high-voltage breaker:
(1) operation and fault status, including alarms; (2) relay statuses; and_

(d) (3) breaker readings (current, power, voltage), including per Collection System
Circuit.

(e) Control building status, including the following: (1) operation and fault status,
including alarms; (2) enclosure alarms (fire/smoke alarm status, enclosure
temperature, intrusion, etc.); (3) battery charger voltage and status; (4) intrusion
detection; and (5) HVAC status.

5——Wind Turbine status (via Turbine SCADA System), including the following: (1)

H——Wind Turbine status (e.g., online, offline for maintenance, curtailed) for each unit; (2)
Wind Turbine generation level for each unit; (3) total Project power; and_

(f) (4) atmospheric conditions.

®3)

Other supervisory screen requirements:
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(a) All major components (e.g., breakers, transformers, meteorological towers) shall be
listed separately.

(b) Alarms and faults shall be color-coded where applicable (e.g., green, yellow, red).

4)——The Communications System shall include control functionality for the following, at a
minimum (via Turbine SCADA System): (a) active power; (b) reactive power;_

(4) (c) frequency; (d) voltage; (e) power factor; and (f) noise-related operations.
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8.1.9

8.1.10

8.2

8.2.1

(5) Fault notification shall be provided through real-time text messaging or e-mail alerts, as
determined by Owner. Fault notification messages and recipients shall be specified by
Owner.

Requirements for reporting and storage:

(2) All reporting shall be in Generation Availability Data System (“GADS”), wind format.

(2) SCADA system reporting shall include, at a minimum, the following for the Project
Substation, permanent meteorological towers, and Wind Turbines: (a) performance
parameters, availability, operation counters, faults, and alarms; (b) browsing and filtering of
historical data; and (c) creation of pre-defined and custom reports.

3) All data monitored by the Communications System shall be recorded and stored. Local
controllers shall have sufficient buffer for at least 30 days of data storage in the event of
power loss. It shall be possible to store at least one (1) year of data from the Project without
archiving it from the system. It shall be possible to remotely download raw SCADA data (in
native resolution, up to 1 Hz) by means of an online database facility for further analysis. All
raw data shall be available to Owner via an on-site data link.

(4) Historical data shall be stored in an SQL database or Owner-approved equivalent for the life
of the Project. Data shall be stored in the database as no higher than 1-minute averages, with
accompanying statistical values including, but not limited to, minima, maxima, and standard
deviation. All data shall be retrievable by Owner.

(5) All stored data and generated reports shall be exportable as ASCII and Microsoft Excel
formats.

(6) The system shall not permit unwarranted tampering with or changing of raw data or
functionality.

Requirements for data integration:

(2) Refer to PGE Exhibit M1-05-04 (Communication, SCADA, and Metering Facilities).

SUBMITTALS

Contractor shall prepare configuration files and a comprehensive data points list and protocol
specification for communications, as more particularly described in Section 8.1.6 herein. The points
list shall include all required points for the Turbine Supplier, interconnection utility, and offtaker(s) as
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required.

8.2.2 Refer to Section 5.2.1 and Section 6.2.1 for additional Communications System submittals.

8.2.3 Contractor shall submit manufacturer’s approval drawings or product sheets (material cut sheets)
for all permanently-installed equipment and materials.
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8.3 COMMUNICATIONS SYSTEM

8.3.1 Contractor shall design, furnish, construct, and install the Communications System in conformance
with the minimum requirements set forth herein and the [preliminary] design documents in Exhibit [e]
(Design Documents). [NTD: the comms design will be referenced here and attached to the
Agreement; this information is expected to be added at a later date, prior to contract execution.]

(2) Contractor shall furnish all labor, equipment, and materials that are necessary for a
complete, fully-functional, and safe Communications System configuration.

2) Contractor shall furnish and install all network and communication devices, including
programming and configuration, necessary for the Communications System.

3) Contractor shall provide an open-process control (“OPC”) interface for communication with
Owner’s AVEVA PI historian.

(4) Contractor shall furnish and install / terminate all fiber optic cabling between the Wind
Turbines (subject to the responsibility for fiber terminations in the base of each Wind
Turbine as described in Section 5.3.4 herein), Project Substation, permanent meteorological
towers, and O&M Building, including patch cables between fiber patch panels and devices.

(5) Contractor shall develop and furnish HMI supervisory screens for the Project Substation
RTAC as described in Section 8.1 herein.

(6) Contractor shall furnish and configure the RTAC, including incorporation of the Turbine
SCADA System (i.e., Vestas VOB, WindSCADA) and dissemination of points to the
interconnection utility and offtaker, as requested.

8.3.2 Contractor shall furnish and install the Turbine SCADA System, including all power and fiber optic
terminations.

8.4 TESTING AND QUALITY CONTROL

8.4.1 Contractor shall test, commission, start-up, and place into successful operation the
Communications System, including the electrical infrastructure and communications infrastructure. At
a minimum, testing shall be in conformance with the following minimum requirements. All testing
shall be performed by an independent, experienced third party.

(2) All Communications System equipment shall be tested to demonstrate it meets stated
design criteria and is fit for purpose.
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)

All testing specified in the Applicable Standards, including NETA.

®3)

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

(4)

()

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

Verify all alarms, indications and analog quantities are communicated and received properly
by the RTU and displayed correctly on the HMI.
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8.4.2

(6) Verify all communication channels (intra- and inter-Project Substation), including Project
Substation LAN, operate as expected.

7 Verify fiber optic system performance (power losses, splice or connector losses, etc.) using
OTDR. All such testing shall be done with an OTDR in both directions of the strands. For
single-mode fiber, test both directions at 1310 nm and 1550 nm. A successful test result
shall be (a) less than 0.35 dB per connection and (b) (i) less than -50 dB if UPC and (ii) less
than -65 dB if APC.

(8) All fiber optic cable shall be visually inspected and OTDR-tested prior to installation /
termination.

9) Provide system functionality and compatibility at the control room / O&M Building.

(10) Test each cable and strand on every fiber run from termination to termination.

(11) Provide entire Project Site testing to ensure proper operation of all data points into the
component gateways and testing of all data points provided to third parties with that party.

(12) Test and demonstrate integration with Owner’s data collection system.

(13) Validate that security applications are configured per PGE Exhibit M1-01-07 (Security and
Compliance).

(14) Other testing set forth in the Project design documents.

Contractor shall notify Owner of all testing schedules at least 30 days in advance of testing activities
and copies of testing reports (including a summary of testing procedures and acceptance criteria)
shall be submitted to Owner within 10 days of completing such test.
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(6)9.0 INMERCONNECTION SWITCHYARD

Contractor shall cause the interconnection switchyard and all other network upgrades set forth in the
Interconnection Agreement to be completed. All such work is expected to be performed in accordance with the
applicable Utility Specifications and other requirements set forth in the Interconnection Agreement.
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(7)10.0WL0.D TURBINE SUPPLY, INSTALLATION, AND COMMISSIONGCOMMISSIONING SERVICES

10.1

10.1.1

10.1.2

10.1.3

10.1.4

10.1.5

10.1.6

GENERAL PROVISIONS

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

All exterior surfaces of the Wind Turbine shall be white or light gray in color. RAL 9010 (pure white)
is an acceptable color. A non-glare finish shall be used.

The Wind Turbine (including the tower and nacelle) shall have no external markings unless
explicitly listed herein.

Wind Turbines shall be supplied with the first fill of all grease, oil, and other lubricants and
consumables in the Wind Turbine Equipment (or filled at the Project Site following delivery).

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

Requirements for Turbine Supplier:

(2) Turbine Supplier shall inspect the Project Site prior to initiating the Work to obtain such
additional or supplementary examinations, investigations, explorations, surveys, tests,
studies, and/or data concerning conditions at or contiguous to the Project Site or otherwise,
which may affect cost, progress, performance, or furnishing of the Work. All such
inspections shall have been contemplated and included in the Contract Price, and Turbine
Supplier shall not be entitled to request or be granted any scope change claims based on
the results of these investigations.

2) Turbine Supplier shall validate the equipment incorporated into the Work is new, unused, of
good quality, consistent for use in wind generation facilities, and complies with the
Requirements. The design working life of the equipment incorporated into the Work shall be
a minimum of 20 years.

3) Turbine Supplier shall represent that all Functional Groups shall be interchangeable,
regardless of the suppliers or manufacturers of the Functional Group, including if such
Functional Groups are furnished by different suppliers or manufacturers.
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10.1.7 Requirements for Wind Turbine installation:

Q) Wind Turbine erection shall follow a “reference” approach, wherein complete erection of the
first Wind Turbine shall occur prior to erecting any subsequent Wind Turbines. Such initial
Wind Turbine erection shall be reviewed and approved by Owner and Turbine Supplier
before continuing Wind Turbine erection activities, and such approval shall not be
unreasonably withheld or delayed. The “reference” Wind Turbine, once accepted, shall
serve as a model finished product for all subsequent Wind Turbine erections.

(2) Wind days shall be actively minimized by scheduling Wind Turbine erection activities at
times of day when wind speeds are projected to be lowest.
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10.1.8

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

(4) Each crane, including the main erection crane(s) and any base/mid crane(s), shall be
equipped with redundant anemometers at Wind Turbine hub height for measurement of
wind speeds. Wind speeds shall be recorded from these instruments prior to the start of all
lifting activities, and measurements shall be recorded on a Contractor-furnished data logger.
Handheld anemometers shall also be furnished to determine safe wind speeds for all other
operations. All such wind data shall be shared with Owner upon request.

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

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

(7) All rigging utilized for the transportation, offloading, or erection of Wind Turbines shall be
rated; inspected daily; and load tested in accordance with Applicable Standards or other
more rigorous requirements set forth in the HSSE Plan. Inspection reports shall be
maintained at the Project Site and available for review by Owner.

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

Requirements for Wind Turbine components:

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

2) Rotor blades shall be supplied with leading edge protection. Each leading edge will be
treated with erosion protection prior to rotor assembly, preferably at blade factory, or prior to
affixing to main bearing assembly.

3) Blade, generator, and main bearings shall be fitted with automatic lubrication and grease
catchers to prevent egress of excess grease.

(4) A climb assist or service lift system shall be included. The climb assist shall be compatible
with the standard tower ladder, provide a reduced carrying weight of at least 75 pounds,
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and meet all OSHA standard requirements for safety and construction.

(5) Critical Wind Turbine components, including the main bearing, gearbox, generator, tower,
and blades, shall be monitored by a condition monitoring system for the purpose of
targeting predictive maintenance and proactively monitoring failures.
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10.2

10.2.1

(6) Each Wind Turbine shall include all relaying and switchgear required to assure safe and
proper connection and disconnection with the Collection System Circuits, including
uninterruptible power supply for safe shutdown upon loss of grid power. The switchgear
shall include all enclosures, fittings, disconnect switches, fuses, breakers, and other similar
or related items as necessary to adequately protect and isolate the Wind Turbine
Equipment. The switchgear shall consist of a main circuit breaker, along with associated
equipment._To the extent possible and applicable, wind plant relaying shall follow the same
standards and requirements as the Project Substation relaying.

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

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

9) The Wind Turbine shall be compliant with all current power quality and grid interconnection
standards, including, at a minimum, FERC 661a, FERC 827, and IEEE 519.

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

(11) Total harmonic distortion shall be no greater than five percent (5%).

(12) Each Wind Turbine shall be equipped with an Owner-approved cold-weather package.

(13) Contractor shall design features, such as door alarm in SCADA, to prevent theft and
vandalism.

SUBMITTALS

Contractor shall cause Turbine Supplier to prepare and submit all deliverables and submittals
necessary for the successful completion of the Work, including, but not limited to, all manuals,
drawings, plans, studies, calculations, checklists, completion procedures, and other similar items
(collectively, the “Turbine Supplier Deliverables”). All such materials shall be subject to review
and/or approval by Owner, as applicable; shall be coordinated and discussed with all pertinent
parties prior to and during the construction phase of the Project; shall be submitted by the applicable
dates in the Submittal Schedule; and shall comply with the minimum requirements set forth in PGE
Exhibit M1-01-02 (Engineering, Documents, Drawings, and Other Deliverables). The following list
provides an indicative sample of Owner requirements for specific Turbine Supplier Deliverables for
the sole purpose of ensuring clarity of expectations for the referenced submittals; this list is not
intended to be an exhaustive listing of all Turbine Supplier Deliverables or the requirements
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thereof.
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) Turbine Supplier shall prepare a manufacturing and testing schedule for each Wind Turbine
(the “Manufacturing Schedule”). The Manufacturing Schedule shall be provided to Owner
at least 60 days prior to the start of manufacturing of the first Wind Turbine major
component and shall be updated on a weekly basis thereafter. The Manufacturing Schedule
shall include the anticipated production / manufacturing dates locations for each major
component.

2) Turbine Supplier shall provide a Wind Turbine installation manual, including in hard copy
format and electronic format.

3) Turbine Supplier shall provide a Wind Turbine operations and maintenance manual,
including in hard copy format and electronic format.

(4) Turbine Supplier shall provide information for the design of the Wind Turbine Foundations,
including, but not limited to, loading information, Markov matrices, and tower alignment
information.

(5) Turbine Supplier shall prepare an assessment of suitability of the Wind Turbines at the
Project Site. This assessment shall include a representation from Turbine Supplier
confirming the suitability of the Wind Turbine for the Project Site and its ability to withstand
the Project Site conditions for a period of at least 20 years. Turbine Supplier’s requirements
for wake sector management (if any) shall be included in the suitability assessment. For
cold-weather packages, the site-specific loads analysis and energy production estimate
must state that it explicitly considers the planned operating temperature range. Any
additional features of Wind Turbines shall be including in energy production estimates,
including leading edge protection.

(6) Turbine Supplier shall provide a current certification of compliance with IEC WT 01/ IEC
61400-1 / IECRE OD-501, either in the form of a Type Certificate or an A-Design statement
of compliance, for the Wind Turbine. The Certificate shall be from an approved certifying
entity, including Det Norske Veritas, TUV NORD Group, or an Owner-approved equal.

(7) Turbine Supplier shall provide the quality- and factory-testing-related documentation as set
forth in Exhibit [e] (Wind Turbine Testing Requirements).

(8) A Wind Turbine model in PSS/E format shall be furnished and the model parameters shall
be validated for both Wind Turbine and generator and automatic voltage regulator and
frequency control.

(9 Turbine Supplier shall furnish a complete bill of materials for all Wind Turbine Equipment,
including equipment name, serial numbers, and model numbers._

9(10) Turbine Supplier shall furnish a complete Spare Parts List. Such a list shall include
recommended quantities, part / model numbers, and nominal pricing.
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10.3 WIND TURBINE SUPPLY

10.3.1 Contractor shall furnish [QUANTITY] complete, fully-functional [MODEL] wind turbine generators.

H——=Each Wind Turbine shall conform to the specifications set forth herein, including Section

(1) 10.1 above.
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2) Each Wind Turbine shall include all of the parts, components, equipment, materials,
apparatus, structures, tools, supplies, consumables, goods, and other items required or
appropriate for a complete, fully-functional Wind Turbine, including, but not limited to, a rotor
blade set; hub; pitch system; main shaft arrangement, including main bearing; gearbox;
mechanical brake; high-speed shaft coupling; generator; internal crane; power converter;
medium-voltage transformer (if applicable); internal tower wiring and cabling; controller;
auxiliary system; wind vane; anemometer; yaw system; cooling system; hydraulic system;
tower section, including internal access ladder, platforms, and lights; switchgear; ground
controller; uninterruptible power supply; condition monitoring system; and heavy duty door
with lock, key, and concealed hinges (all Wind Turbine exterior entry points shall have
electronic lock sets (e-locks) by Assa-Abloy).

3 Each Wind Turbine shall include one (1) climb assist or service lift.

(4) Each Wind Turbine shall include a minimum two-year defect warranty consistent with the
terms set forth in the Turbine Supply Agreement.

(5) Each Wind Turbine shall be furnished with the power curve, sound level, defects, and serial
defects warranties consistent with the terms set forth in the Turbine Supply Agreement.
Contractor shall cause the power curve test and sound level test, respectively, to be
performed and successfully passed.

(6) The Wind Turbine Equipment shall be factory tested in accordance with the minimum
requirements set forth in Exhibit [e] (Wind Turbine Testing Requirements) and Owner shall
have the right to witness such testing as set forth therein.

7 Contractor shall furnish and install one (1) fire extinguisher (sized per the Applicable
Standards and other Requirements); one (1) fire extinguisher bracket and fire extinguisher in
the base of each Wind Turbine tower; and (1) fire extinguisher bracket and fire extinguisher
in each Wind Turbine nacelle, respectively.

10.3.2 Contractor shall furnish the Turbine SCADA System and conforming to the specifications set forth
herein and as provided by the Turbine Supplier, collectively, including PGE Exhibit M1-05-04
(Communication, SCADA, and Metering Facilities).

10.3.3 Contractor shall furnish all required obstruction light brackets and obstruction lights, including
wiring.

10.3.4 Contractor shall furnish medium-voltage transformers as set forth in Section 5.3.2.

10.3.5 Contractor shall furnish all containers, stands, frames, feet, racks, and any other items required to
transport the Wind Turbine Equipment (collectively, the “Delivery Devices”) and all specialized
lifting and rigging equipment necessary for Wind Turbine offloading or installation (collectively, the
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“Special Tools”).

) All rigging shall be rated; inspected daily; and load tested in accordance with the Applicable
Standards or other more rigorous requirements set forth in the HSSE Plan. The

manufacturer-rated capacities shall be legible and permanently affixed. Inspection reports
shall be maintained at the Project Site and available for review by Owner.
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2) Copies of testing certificates and calibration records for all tooling shall be maintained at the
Project Site and available for review by Owner or Owner's representatives.

10.3.6 Contractor shall furnish all consumables, consumable parts, and installation spare parts necessary
or appropriate to perform the Work.

(2) Contractor shall furnish touch-up paint as necessary to repair any damage to Wind Turbine
Equipment that occurs during the transportation, offloading, erection, and/or commissioning
of the Wind Turbines.

(2) Contractor shall furnish the first fill of all grease, oil, and other lubricants and consumables in
the Wind Turbine Equipment. All such lubricants and consumables shall be approved by
Owner prior to use.

3) Contractor shall furnish protective tarps to eliminate unwanted materials from entering Wind
Turbine Equipment after removal of shrink wrapping.

10.3.7 Contractor shall furnish all dehumidifiers, turning gears, and other similar equipment and tools that
are necessary to properly store and maintain the Wind Turbine Equipment prior to Wind Turbine
erection in accordance with the storage instructions.

10.3.8 Contractor shall provide an arc flash hazard analysis of the Wind Turbine Equipment and ANSI-
approved warning labels warning of the dangers of arc flash to be affixed to any Wind Turbine
Equipment that may require service or maintenance while energized.

10.3.9 Contractor shall furnish all spare parts necessary for Wind Turbine installation and commissioning,
including the Spare Parts Inventory._

10.4 WIND TURBINE DELIVERIES

10.4.1 Contractor shall transport all Wind Turbine Equipment to the Project Site on or before the
applicable milestone dates in the Agreement.

+o4t—-

10.4.2 Contractor shall perform all off-Project Site clearing necessary for the transportation of Wind
Turbine Equipment to the Project Site, including, but not limited to, tree trimming / removal and
clearing of overhead obstructions.

10.4.3 Contractor shall upgrade and maintain public roads, bridges, and culverts as required for the
transportation of WTG Equipment to the Project Site, and including obtaining any necessary
permits.

10.4.4 Contractor shall coordinate with Turbine Supplier on a test run for Wind Turbine deliveries at the
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10.4.5

Project Site by use of non-loaded trucks to demonstrate that road dimensions will be appropriate
for successfully delivering components to the Wind Turbine Pads. Such trial run will be performed by
Turbine Supplier prior to commencing deliveries of Wind Turbine Equipment to the Project Site.
Any non-compliant areas shall be immediately corrected by Contractor.

Contractor shall furnish and operate assist vehicles as necessary for delivery and movement of
Wind Turbine Equipment, including at and within the Project Site.
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10.4.6 Contractor shall receive, visually inspect, and inventory all deliveries of Wind Turbine Equipment
(including Wind Turbines, transformers, down-tower converters, switchgear, climb assists / service
lifts, Turbine SCADA System, Special Tools, and shipping containers) to the Project Site.
Contractor shall submit reports to Owner within 24 hours of delivery regarding receipt, inspection,
and inventorying of all such deliveries, including any damage identified.

(2) For any previously-manufactured equipment (e.g., PFES-safe harbor components), Owner
shall have the right (but not the obligation) to inspect such equipment prior to shipment from
storage or delivery to the Project Site.

10.4.7 Contractor shall offload all Wind Turbine Equipment at the Project Site. Contractor shall offload and
stage all Wind Turbine deliveries at the Wind Turbine Pad location nearest each Wind Turbine.

(1) Wind Turbine SCADA System, service lifts (if any), the Spare Parts Inventory, parts shipped

loose, and other equipment shall be delivered to the Project Site laydown yard or other
location(s) at the Project Site as specified by Owner.

10.4.8 Contractor shall furnish and maintain protective tarps to eliminate unwanted materials from entering
Wind Turbine Equipment after removal of shrink wrapping.

10.4.9 Contractor shall furnish and install adequate measures to prevent Wind Turbine Equipment from
being blown over or otherwise damaged while stored at the Project Site. This shall include tie down
of blades and other similar measures.

10.5 WIND TURBINE INSTALLATION

10.5.1 Contractor, Owner, and Turbine Supplier shall meet (a) on a weekly basis before Wind Turbine
deliveries begin and (b) daily after Wind Turbine deliveries begin; the purpose of such meetings
shall be to coordinate schedule for delivery and commissioning of the Wind Turbines. On a weekly
basis, a meeting shall be held to reconcile all demurrage and delays for all parties regarding
deliveries and offloading of components. Contractor shall meet with Owner and Turbine Supplier
prior to installation of the first Wind Turbine to participate in an in-person page turn of the Wind
Turbine installation manual.

10.5.2 Contractor shall apply touch-up paint as necessary to repair any damage to Wind Turbine
Equipment, including damage that occurred prior to or during Wind Turbine erection.

10.5.3 Contractor shall clean and wash all external Wind Turbine surfaces prior to erection to remove dirt
generated by delivery and on-site storage. All exterior Wind Turbine surfaces shall be cleaned via
pressure washing; light brushing with mild, biodegradable detergent shall be performed as
necessary. Following cleaning, all surfaces shall appear clean at a minimum distance of 50 feet. All
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10.5.4

washing, including runoff, shall be in accordance with the Applicable Permits and other
Requirements.

Contractor shall assemble, install, construct, and erect all Wind Turbines, including all components,
equipment, switchgear / down-tower assembly, stairs, climb assists / service lifts, and other similar
items, and including furnishing of the main crane(s) with suitable capacity for Wind Turbine
erection.

H——Contractor shall furnish all labor, equipment (including rigging, tooling, hoisting equipment,
and lifting devices), and materials that are necessary to assemble and install the Wind
Turbines.

a
2) Contractor shall fabricate and furnish all anchor bolt template rings as required to support
Wind Turbine installation.

3) Contractor shall design, furnish, construct, and install concrete pads for the stair support
columns and concrete stair landing (approximately 3-feet by 3-feet) for each Wind Turbine.

(4) Contractor shall grout, install, shim, and level all tower base sections, including providing all
necessary grease, shim packs, leveling feet, and other necessary items or consumables.
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10.5.5

10.5.6

10.5.7

10.5.8

(5) Contractor shall provide all crane breakdowns, both partial and full, necessary to complete
the Work.

(6) Not used.

Contractor shall install the electrical wiring and cabling in each Wind Turbine, including all
necessary pulling, dressing, lugging, taping, splicing, and terminations, to interface to the Turbine
Foundation.

) Contractor shall furnish all labor, equipment, and materials that are necessary for the
electrical connection of the Wind Turbines to the Collection System Circuits, including all
down-tower cabling.

2) Contractor shall complete all fiber optic communications system terminations in each Wind
Turbine and at the Turbine SCADA System server, respectively.

3) Contractor shall install the grounding system in each Wind Turbine, including grounding of
Wind Turbine stairs.

4y——Contractor shall furnish and install (a) all temporary Turbine obstruction lights, including
wiring and mounting brackets and (b) all permanent Turbine obstruction lights, including
wiring and mounting brackets. Obstruction lights shall be (i) FAA Type L-810 (red, steady
burning), L-864 (red, flashing), or L-865 (white, flashing, medium intensity) as determined in
Owner’s Determination of No Hazard to Air Navigation letter from the FAA,; (ii) in compliance
with the Requirements, including US DOT-FAA Advisory Circular No. AC 70/7460-1MkK:
Obstruction Marking and Lighting; (iii) provided with an uninterruptible power supply capable
of supplying back-up power for at least one (1) hour;_

(4) (iv) programmed to blink in unison, including with those aviation obstruction lights that are
installed on meteorological towers; and (v) night vision goggle compliant. Contractor shall
remove all temporary FAA lights when no longer needed.

Contractor shall provide any required Wind Turbine maintenance, including any necessary
generators and fuel, prior to successfully achieving Wind Turbine Mechanical Completion.

Contractor shall successfully achieve Wind Turbine Mechanical Completion of each Wind Turbine,
including documentation of progress on Turbine Supplier-supplied forms for each Wind Turbine, in
accordance with the applicable instructions set forth in the installation manual and mechanical
completion checklists furnished by Turbine Supplier.

Contractor shall provide a final broom cleaning of each Wind Turbine prior to handoff following
Wind Turbine Mechanical Completion. Further, each Wind Turbine should be reasonably clean and
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free from grease, oil, and other grime prior to Wind Turbine Mechanical Completion.

10.5.9 Contractor shall collect and repackage all returnable items on loan from Turbine Supplier, including,
but not limited to, shipping frames, delivery devices, brackets, lifting and rigging equipment,
specialized tooling, and other returnable items. Contractor shall repackage all such items inside
emptied parts containers per instructions provided by Turbine Supplier and shall provide inventory
tracking and packing lists for such repackaged items. Contractor shall load all such repackaged
items on transport trucks as made available by Turbine Supplier at the Project Site per the schedule
set forth in the Agreement. Contractor shall be responsible for moving all such items from the Wind
Turbine Pads to the designated loading area(s) for transport as necessary.
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10.5.10

10.5.11

Contractor shall provide qualified personnel to perform lock-out / tag-out, switching, and other
similar activities during the commissioning of the Wind Turbines by Turbine Supplier up until
Contractor’s Substantial Completion.

Turbine Supplier shall provide technical advisors at the Project Site for consultation during the
offloading, assembly, erection, installation, and mechanical completion, and commissioning of the
Wind Turbine. The technical advisors shall provide advice, consultation (including answering
questions), and clarification to regarding the Turbine Supplier manuals, specifications, and other
Wind Turbine-related technical documents.

10.6  WIND TURBINE COMMISSIONING

10.6.1

Following mechanical completion of each Wind Turbine, Contractor shall perform an inspection of
each Wind Turbine. During inspection, if deficiencies or discrepancies in the requirements of the
installation manual or any other Requirement are discovered, Contractor shall inform Owner of the
discrepancy and such discrepancy shall be resolved by Contractor prior to Wind Turbine
commissioning.

10-62——Contractor shall start-up, test, commission, and successfully achieve commissioning completion

10.6.2

and substantial completion of all Wind Turbines and other Wind Turbine Equipment, including the
Turbine SCADA System and service lifts (if any), and including achievement of SCADA completion
and all reliability tests being successfully run, including all testing set forth in Section

10.8 herein.

10.6.3

10.7

10.7.1

10.7.2

Following commissioning of the first Wind Turbine and until final closing, except during the
performance of a Run Test, each Wind Turbine shall be maintained in normal operational mode.

COORDINATION

Contractor shall actively coordinate the sequence of Work with Turbine Supplier and other
stakeholders to support the Project Schedule.

Contractor shall coordinate with Turbine Supplier on the handoff following Wind Turbine
Mechanical Completion. At a minimum, such coordination shall ensure that Turbine Supplier is
aware that the respective Wind Turbine has successfully completed mechanical completion so that
Turbine Supplier may commence inspection and commissioning activities. Additionally, Contractor
shall share reasonable information with Turbine Supplier and turn over Wind Turbine access to




10.7.3

10.7.4

10.7.5

10.7.6

Turbine Supplier as part of this coordination.

Contractor shall attend and actively participate in all Wind Turbine Mechanical Completion walk--
downs with Turbine Supplier.

Contractor shall provide qualified support personnel to perform all lock-out-tag-out, switching,
startup and testing activities in connection with Turbine Supplier's commissioning, start-up and
testing of the Wind Turbines.

Notused-Notused-Notused-Contractor shall coordinate with Turbine Supplier on any termination

of power or fiber optic cabling in Wind Turbines following Mechanical Completion.

Contractor shall coordinate with meteorological tower subcontractor regarding Turbine Supplier

requirements for power curve testing and any recommendations for Project operation.




10.8 TESTING AND QUALITY CONTROL

10.8.1

10.8.2

10.8.3

10.8.4

Contractor shall test the Wind Turbine tower electrical wiring and cabling. At a minimum, testing
shall include the minimum requirements set forth below. All testing shall be performed by an
independent, experienced third party.

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

2) All testing specified in the Applicable Standards, including NETA.

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

4) Structural works testing for grout properties, in accordance with Section 4.1.11 herein.

(5) Visual inspection, insulation resistance testing, and continuity testing of the Turbine cabling
as described in Section 5.4.1 herein.

(6) Other testing set forth in the Project design documents.

Contractor shall notify Owner of all testing schedules at least 30 days in advance of testing activities
and copies of testing reports (including a summary of testing procedures and acceptance criteria)
shall be submitted to Owner within 10 days of completing such test. Contractor shall notify Owner
of all onsite testing schedules as least 5 days in advance of testing activities and copies of onsite
testing reports (including a summary of testing procedures and acceptance criteria) shall be
submitted to Owner within 5 days of Contractor receiving report from subcontractor not to exceed
30 days of completing such test. Contractor shall immediately notify Owner upon becoming aware
of any deviations between specified properties and tested properties.

Contractor shall cause the following (each a “Run Test”) to be performed and successfully passed
for each Wind Turbine. Each Run Test shall include (i) 168 continuous hours error free operation
with operational data recorded by the SCADA,; (ii) a minimum Wind Turbine availability of 92%.%
with no Wind Turbine Faults, as measured in accordance with the availability guaranty; and (iii) at
least 10 MWh of energy production from such Wind Turbine during the test. For the avoidance of
doubt, the Run Test shall be conducted and successfully passed for each Wind Turbine prior to
commencing the final Performance Test (defined below).

Contractor shall cause a 72-hour Project-side performance test (the “Performance Test”) to be
performed and successfully passed to demonstrate to Owner that the Work operates satisfactorily
and safely, complies with the requirements of the Agreement, and is suitable for operational
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handover and for the purpose of achieving Project substantial completion. A successful
Performance Test shall be defined as achieving the same criteria as the individual Wind Turbine
Run Tests defined in Section 10.8.3 above.

(2) If any 72-hour Performance Test is interrupted due to a fault of Contractor-supplied
equipment, the test shall be restarted. If any significant defect occurs during the course of
any Performance Test, it shall be remedied immediately by Contractor and the Performance
Test shall be restarted.

2) Contractor shall be responsible for liaising with third parties, including the network service
provider, to ensure the efficient and timely acceptance testing of the Work.

(3) All performance data, faults, errors, trips etc. that occur during the Performance Tests(s)
shall be recorded by the SCADA until such time that the test has been successfully
completed. Contractor shall provide Owner with the appropriate documentation for the test
period in order to verify the tests have taken place and were successfully completed.

(4 Contractor shall provide to Owner a written report stating, at a minimum, (a) start date,
(b) start time, (c) start Project KW reading, (d) stop date, (e) stop time, (f) turbine faults,
(9) end Project kW reading, (h) Project Availability, and (i) total Project kW reading for the
duration of the Performance Test or Partial Performance Test, as the case may be (the
“Performance Test Completion Report”. The Performance Test Completion Report shall
attach relevant data in a report from the SCADA system as proof of successful completion
of the Performance Test.

(5) The achievement of Performance Test Completion or Partial Performance Test Completion,

as the case may be, shall be certified by the Independent Engineer in the Independent
Engineer’'s Completion Certificate.
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(8)11.0MU{EOROLOGICAL TOWERS

111

11.11

11.1.2

11.13

11.1.4

11.1.5

11.16

11.1.7

11.1.8

11.1.9

GENERAL PROVISIONS

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

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

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

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

All meteorological towers shall incorporate a safety climb cable that is capable of supporting
support two persons at any one time. Each mast shall include a suitable wire or rail free fall-arrest
system in accordance with ANSI A14.3 Safety Requirements for Fixed Ladders and identical to the
fall-arrest system used in the Wind Turbines.

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

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

Instrumentation booms shall be oriented to minimize tower shading (e.g., perpendicular to
prevailing wind direction).

Contractor shall include power performance testing of the Wind Turbines for compliance with the
Turbine Supplier's guaranteed power curve and the following requirements:

(2) An independently performed power curve measurement test of each Wind Turbine model
shall be performed in accordance with the IEC 61400-12-1 Ed. 1.0 (Wind Turbines - Part
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12-1: Power performance measurements of electricity producing wind turbines) on the
number of Wind Turbines required by the Turbine Supplier per terms of the power
performance guarantee, with such number being at least two (2) Wind Turbines or 5% of
the Project’s Wind Turbines, whichever is greater. The report on such shall be provided

within Contractor’s Specifications.

(2) As part of the power performance test, a site evaluation shall be performed in accordance
with the IEC 61400-12-1 Ed. 1.0 to determine whether a site calibration is required.
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11.1.10

11.1.11

3) Any modifications or deviations on the turbine-Wind Tturbine Supplier'smanufacturer warranty
document from IEC 61400-12-1 Ed. 3%.0 must be reviewed and approved by Owner,
including its independent engineer.

4) Upon completion of the Power Curve Test, an independent engineer shall issue a report
stating the result to the Owner. Contractor shall provide a digital test report compliant with
IEC 61400-12-1 Ed. 31.0 and any turbine agreement requirements.

(5) The Power Curve Test shall be completed within 90 days of commissioning of the final Wind
Turbine. A Power Curve Test shall be deemed to be successful if measured energy
production during the test exceeds 100% of the warranted energy production, minus
uncertainties. [NTD: Update as needed to align with Turbine Supplier requirements.]

(6) Contractor will maintain comprehensive records of the testing work and provide Owner with
a copy of these records at the completion of the work.

Requirements for meteorological tower civil and structural works:

(2) All civil works for the meteorological towers shall comply with the applicable specifications in
Section 4.0 (Civil / Structural Works).

2) All meteorological tower structures, foundations, assemblies, and components shall be
designed and constructed in accordance with the applicable structural works specifications
in Section 4.1 herein.

Requirements for meteorological tower marking and lighting:

(2) Meteorological towers shall be painted.

2) Meteorological towers shall be marked in accordance with the Requirements.

3) All meteorological towers shall be provided with aviation obstruction lights, including top- and
mid-level as required, and including all mounting assemblies, GPS controller, and photocell
as required by the Federal Aviation Administration and all other Applicable Standards.
Obstruction lights shall be (a) FAA Type L-810 (red, steady burning), L-864 (red, flashing),
or L-865 (white, flashing, medium intensity) as determined in Owner’s Determination of No
Hazard to Air Navigation letter from the FAA, (b) in compliance with the Requirements,
including US DOT-FAA Advisory Circular No. AC 70/7460-1MK: Obstruction Marking and
Lighting; (c) provided with an uninterruptible power supply capable of supplying back-up
power for at least one (1) hour; and (d) programmed to blink in unison, including with those
aviation obstruction lights that are installed on the Turbines. Contractor shall remove all
temporary FAA lights when no longer needed.
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11.1.12 Requirements for communications:

(2) All permanent meteorological towers shall be connected to, and communicate with, the
Communications System and allow data recording and storage through the data archival
features of the Communications System. All such data shall be available to and accessible
by Owner.
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11.1.13

11.2

2) Communication from each permanent meteorological tower to the Communications System
shall be via dedicated fiber optic circuit. Such communication path shall follow the same
route as the Collection System Circuits in order to minimize disturbed area.

Requirements for power:

(2) Permanent power supply for each permanent meteorological tower shall be taken from the
nearest Wind Turbine or Collection System Circuit. Such permanent power supply path
shall follow the same route as the Collection System Circuits in order to minimize disturbed
area. If a pad-mount transformer feeds a meteorological tower, one additional
meteorological tower power and one additional communication conduit or duct getaway
shall be provided. The length of this duct shall be sufficient to exit the transformer vault
footprint.

2) Meteorological towers shall have local UPS or equivalent supply, capable of lasting a
minimum of eight (8) hours.

SUBMITTALS

H-2-+—Contractor shall prepare the meteorological tower design documents per the Submittal Schedule

11.2.1

11.2.2

and containing the following information, at a minimum: (a) design basis; (b) foundation plans and
detalils, including all structural calculations, pier details, and footing details; (c) tower details,
including boom elevations, boom directions, equipment mounting, guying details, and hardware
details; (d) instrument details, including all equipment listed herein; (e) wiring schematics; (f) H-
frame diagrams; (g) grounding details; (h) power supply details; (i) fiber termination diagrams;

(i) drawing index; (k) bill of materials; and (l) inspection, testing, and quality control requirements.

Contractor shall submit manufacturer’'s approval drawings or product sheets (material cut sheets)
for all permanently-installed equipment and materials.

11.3 POWER CURVE TEST SITE CALIBRATION REQUIREMENTS

1131

11.3.2

Installation of the temporary meteorological towers shall be scheduled sufficiently early in the
construction of the Project to allow for adequate wind data collection before installation of the
respective Wind Turbine at that location, including earthwork or Turbine Foundation construction. At
least three (3) months of data collection shall be assumed to be required from the time that each
temporary meteorological tower is installed until the time it is removed.

Meteorological towers shall be constructed in sets of two, or one permanent meteorological tower
and one temporary meteorological tower, in order to maximize data collection time for Owner’s site
calibration (see Section 11.3.1 herein). [NTD: Potential to update this to two temporary towers
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depending on total number of permanent towers at the Project.]

+H-33——Upon completion of data collection for the power performance test site calibration (see Section

11.3.3 11.3.1 herein) and at the request of Owner, temporary meteorological towers shall be
decommissioned and removed, including any temporary foundations and fencing. All equipment
and instrumentation from the decommissioned towers shall be returned to Owner at a location
requested by Owner. For the avoidance of doubt, and unless explicitly approved by Owner, Wind
Turbines may only be installed (including earthwork and construction of Turbine Foundations) after
the temporary meteorological tower at the respective Wind Turbine location has been removed.
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11.4 EXISTING METEOROLOGICAL TOWERS

114.1

11.5

1151

11.5.2

Contractor shall decommission any existing-{prierto-Project-construction); temporary

meteorological towers atnot utilized for the power curve test site calibration at the Project Site prior to
Project construction. All equipment from these existing towers shall be stored at an Owner-
designated location at the Project Site.

PERMANENT METEOROLOGICAL TOWERS

Contractor shall design, furnish, construct, and install the permanent meteorological towers.

(2) The number and location of permanent meteorological towers shall be such that at all times
there shall be at least one (1) mast within free-stream, non-wake-affected wind, effectively
covering wind speed and direction measurement at hub height for all wind directions (360°).
The permanent meteorological towers shall be at least two (2) rotor diameters from the
nearest Wind Turbine.

2) Contractor shall furnish all labor, equipment, and materials that are necessary for a
complete, fully-functional, and safe permanent meteorological tower configuration.

3 Permanent meteorological towers shall be installed at locations to be approved by Owner.

(4) Permanent meteorological towers shall be the same height as the Wind Turbines’ hub
height, self-supported (non-guyed), galvanized lattice structures, each designed and
certified for maximum wind and ice loading for the Project Site conditions.

Contractor shall furnish and install fencing and gates at each permanent meteorological tower.

) Fencing shall be placed to allow a minimum of 10 feet of free space around the tower base
and shall have constructed dimensions of approximately 40 feet by 40 feet. Fencing shall be
grounded.

2) At least one (1) gate shall be installed at each permanent meteorological tower. The gate
shall be a lockable fifteen (15) foot swing-gate, sufficiently wide for light-duty vehicle
access.

3) All fencing and gates shall comply with the minimum specifications in Section 4.1.8 herein.
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(4) The fenced area for the permanent meteorological tower shall be covered throughout with
at least three (3) inches of aggregate over a compacted subgrade, with aggregate extending
at least one (1) foot beyond the fence in all directions and using the same aggregate material
as the access roads. Grounding shall be installed throughout (and three (3) feet beyond) the
fenced area.

11.5.3 Contractor shall furnish and install a 12-foot-wide road to each permanent meteorological tower.
Such roads shall be constructed of the same materials and with the same cross section as the
primary access roads.

1154 Each permanent meteorological tower shall include the following instruments:

) Two (2) cup anemometers at Wind Turbine hub height in a goal-post configuration.
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1155

1156

2) One (1) cup anemometer at mid-blade height.

3) One (1) cup anemometer at lower-blade height.

(4) One (1) wind direction sensors near Wind Turbine hub height (below goal post). Each shall
be MetOne 020C or NRG #200M.

(5) One (1) temperature / relative humidity sensor with radiation shields near Wind Turbine hub
height (below goal post). Each shall be MetOne 597 or Vaisala HMPE0A.

(6) One (1) barometric pressure sensor near Wind Turbine hub height (below goal post). Each
shall be MetOne 092 or Vaisala PTB 110.

7 One (1) wind direction sensor at lower-blade height. Each shall be MetOne 020C.

(8) One (1) temperature / relative humidity sensor with radiation shields at 10 meters above
ground level. Each shall be MetOne 597 or Vaisala HMPG0A.

(9) One (1) precipitation sensor. Each shall be Campbell Scientific 237-L.

(10)  One (1) vertical anemometer. Each shall be RM Young 27106T. [NTD: Use for sites with
complex terrain.]

Each permanent meteorological tower shall include the following auxiliary equipment:
TOne (1) NEMA 4X fiberglass enclosure for data logger and auxiliary equipment.
;One (1) data logger. Each shall be Campbell Scientific, model CR1000.
;One (1) satellite or cellular (as appropriate) data modem.
TOne (1) radio. Each shall be Campbell Scientific, model 401A.
;Signal surge protection terminals. Each shall be Phoenix Contact, type Termitrab 24V.
Each permanent meteorological tower shall include the following other equipment:
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Q) Two (2) obstruction lights, including top- and mid-level, and including mounting brackets. The
top-level light shall be mounted below the goal post.

(2) Grounding and lightning protection, including lightning finial.

3) Instrumentation booms.

4) Cabling. All cables running up the mast shall be armored, or travel within flexible conduit.
The protected cables shall run into a junction box of minimum IP 66 rating for all seals and

plugs.

(5) H-frame equipment rack located on the South-facing side of the mast. The H-frame shall
have a minimum separation of 10 feet between support posts

(6) Fiber patch panel.

) Step-up transformer.

(8) Safety climb cable.

9) Temporary power supply for data logger and aviation lights.
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11.5.7

Details regarding the instrumentation and mounting hardware shall be reviewed by the
manufacturer and incorporated into the design with a minimum of 3kW service for all equipment,
plus auxiliary 120VAC provisions and a 20A/120VAC GFCI outlet for service work.

11.6 TEMPORARY METEOROLOGICAL TOWERS

116.1

11.6.2

11.6.3

Contractor shall design, furnish, construct, and install temporary meteorological towers as required

for the site calibration.

(2) Contractor shall furnish all labor, equipment, and materials that are necessary for a
complete, fully-functional, and safe temporary meteorological tower configuration.

2) Temporary meteorological towers shall be installed at a location at the Project Site to be
approved by Owner. Care shall be taken by Contractor to ensure that the constructed
elevation of the temporary meteorological towers and the hub height anemometers is
identical to the final hub height elevation of the respective Wind Turbine at that location.

3) Temporary meteorological towers shall be either self-supported (non-guyed) or guy-wire-
supported, galvanized lattice structures, each designed and certified for maximum wind and
ice loading for the Project Site conditions. Temporary meteorological towers shall be the
same height as the permanent meteorological towers.

(4) Temporary meteorological towers shall not be fenced.

(5) All guy wires for temporary meteorological towers shall include avian protection, including
bird diverters. The bird diverters shall be placed such that they do not interfere with the air
flow at the anemometers and wind vanes.

Each temporary meteorological tower shall include the following minimum instruments:

) Two (2) cup anemometers at Wind Turbine hub height in a goal-post configuration.

(2) One (1) eup-wind direction sensor near Wind Turbine hub height (below goal post). [NTD:
Required if GE is Turbine Supplier to perform power curve testing.]

3 Any other instruments as required by Turbine Supplier for power curve testing.

Each temporary meteorological tower shall include the following auxiliary equipment:

1) One (1) NEMA 4X fiberglass enclosure for data logger and auxiliary equipment.
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11.6.4

2) One (1) data logger. Each shall be Campbell Scientific, model CR1000.

3) One (1) radio. Each shall be Campbell Scientific, model 401A.

(4) Signal surge protection terminals. Each shall be Phoenix Contact, type Termitrab 24V.

Each temporary meteorological tower shall include the following other equipment:

) One (1) obstruction light, including mounting bracket. The light shall be mounted below the
goal post

2) Grounding and lightning protection, including lightning finial.

3) Instrumentation booms.
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11.6.5

4) Cabling.

(5) H-frame equipment rack.

(6) Safety climb cable.

(") Temporary power supply for data logger and aviation lights.

Contractor shall decommission all temporary meteorological towers at the conclusion of Owner’s
site calibration test; such work shall include removal and disposal of any meteorological tower
foundations. All equipment from these towers shall be stored at an Owner-designated location at
the Project Site. Removal of such temporary meteorological towers must occur prior to the
commencement of Turbine Foundation construction and Wind Turbine erection activities for the
applicable Wind Turbine.

11.7 TESTING AND QUALITY CONTROL

11.7.1

Contractor shall test, commission, start-up, and place into successful operation the meteorological
towers. At a minimum, testing shall include the minimum requirements below. All testing shall be
performed by an independent, experienced third party.

D All meteorological tower equipment shall be tested to demonstrate it meets stated design
criteria and is fit for purpose.

(2) All testing specified in the Applicable Standards.

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

4) Meteorological tower foundations shall be tested for concrete strength and properties,
including break tests, grout cubes, slump, air, and temperature, each at the minimum
frequencies specified in Section 4.1.10 and Section 4.1.11 herein.

(5) All exposed cable sections shall be securely fastened to the tower and booms, as well as
visually inspected for physical damage or manufacturing defects. Such inspections shall be
performed prior to and during installation.

(6) Resistance testing on grounding grid at each tower location prior to connection to (isolated
from) trench ground.

(7 Final continuity tests after completion of all system connections. Acceptable continuity tests
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11.7.2

shall include a Megger test or VLF test at 100 percent of rated voltage.

(8) Verify all alarms, indications and analog quantities are communicated and received properly
by the RTU and displayed correctly on the HMI.

(9) Verify all communication channels operate as expected.

(10)  Other testing set forth in the Project design documents.

Contractor shall notify Owner of all testing schedules at least 30 days in advance of testing activities
and copies of testing reports (including a summary of testing procedures and acceptance criteria)
shall be submitted to Owner within 10 days of completing such test.
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(9)12.0012.0 BUILDING

Contractor shall furnish and install one (1) O&M Building at the Project Site. The O&M Building shall comply with
the Project’s future service provider requirements, including those of the Turbine Supplier, and shall (i)
incorporate a furnished office space reserved for Owner of at least [TBD] square feet and (i)

G——reserve adequate space in the SCADA room for any Owner-installed communications equipment.
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13.0 AIRCRAFT DETECTION LIGHTING SYSTEM

13.1

GENERAL PROVISIONS

13.1.1

Requirements for Aircraft Detection Lighting System (“ADLS”) civil and structural works:

13.1.2

(1) All civil and structural works including, but not limited to, grading, structures, foundations,
assemblies, and components for the ADLS shall be designed and constructed in
accordance with the applicable specifications in Section 4.0 (Civil / Structural Works).

Radar towers shall be self-supported (non-quyed), galvanized lattice structures, each tower shall

13.1.3

be designed and certified for the maximum wind and ice loading for the Project Site conditions.

All FAA obstruction lights shall be of the same make and model and consistent with the

13.1.4

requirements in Section 10.4.3 and shall be compatible with the Wind Turbine and ADLS
communication system, respectively.

The ADLS shall detect when an aircraft is at a defined outer perimeter around the Project Site and

13.15

place the Wind Turbine aircraft obstruction lighting system in the “ON” state. When aircraft is
outside of the defined perimeter of the Project Site, the ADLS system shall maintain the lights in the

“OFF” state to minimize light pollution from the obstruction lighting.

(1) A failure of the ADLS radar system shall be automatically detected and place the
obstruction lights in the “ON” state.

Contractor shall perform all required studies and analyses of the Project Site for siting of the ADLS

13.1.6

radar tower(s). Contractor shall propose a minimum of two potential locations for the ADLS Radar
tower(s) within the Project boundary on participating landowner parcels. Potential locations shall
provide adequate coverage for the entire Project site.

(1) Contractor shall optimize the system considering items such as number of radar towers,
radar tower height, available tower locations, distance from Collection System Circuits, etc.
Contractor shall actively attempt to minimize the number of tower locations for the Project
Site.

(2) Contractor shall coordinate the selection of the radar tower location(s) that are studied /
analyzed and the final selected radar tower location(s) with the Owner. Selection of the
radar tower location(s) shall include a site visit by the ADLS manufacturer prior to finalizing
the tower location(s) to confirm the suitability of each location.

Requirements for power supply:

(1) Power for each radar shall be derived from the nearest Collection System Circuit or via a
nearby Project source (e.g., O&M Building, Substation).

(2) Power cable shall be installed at the same depth as the Project Collection System, unless
otherwise explicitly approved by Owner.

(3) The Collection System Circuit cable power to the ADLS shall include a 34.5-kV junction box

extending the 34.5-kV cable from the junction box to each radar tower location. An oil-filled,
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distribution style pad-mounted transformer (with the requirements as in Section 5.1.14) and low-
voltage Nema 4 distribution panelboard shall be utilized to step down the power to the
required low voltage of the radar tower to power the radar devices. [NTD: If pad-mounted
transformers are removed from EPC scope for WTGs (or supplied internally to WTGS), may need to
layer in Section 5.1.14 here or PGE’s general transformer specification if removed further up.]
The following exceptions are made to the requirements of the pad-mounted transformer as
noted in Section 5Fable 5-1.

(a) MV bushings: (2 or 3) 200A or (2 or 3) 600A.
(b) Phases: One (1) or Three (3)

(c) Vector Group HV/LV: HV = Ungrounded (Single phase or Delta) / LV = Grounded
(single phase or Delta or Wye) as specified by Engineer of Record to provide the
ADLS power requirements. Note that a three-phase transformer with a 34.5 kV Delta
high voltage winding and a low voltage winding of 240V Delta with a center tap
bonded to ground on one phase is allowed as a means of providing a solidly
grounded low voltage system with both 240V three phase and 120/240V single

phase power.

(d) Grounding: Solid (MV source, LV winding); un-grounded delta or single phase 34.5
kV (MV winding on transformer)

(e) Temperature gauge; Nitrogen pressure level indicator; Oil sampling valve; Nitrogen
filling orifice: Option pricing for instrument being located in an external padlockable
compartment is not required.

(f) Infrared viewing windows with metal cover: Option pricing is not required.
13.1.7 Requirements for ADLS communications:

(1) The ADLS communication system shall comply with the applicable requirements in Section
8.0 (Communication Systems).

(2) The ADLS communication system shall be capable of controlling and communicating
between the Wind Turbine obstruction lights and Owner's SCADA system with
reporting/view-only function available at the Project Substation.

(3) Communications for each tower location shall include the installation of direct buried fiber
optic cable extending to the ADLS radar tower.

(4) The ADLS fiber cable shall be co-located with the power cable.

13.1.8 Requirements for ADLS grounding:

(1) The grounding system for the ADLS tower shall include a ground ring at least three (3) feet
outside the perimeter fence of the ADLS tower and shall be bonded to the fence, tower, and
electrical system. It shall be designed as required to meet acceptable levels of both touch
and step potential and ground potential rise. See Section 6.0 for grounding system
requirements.

13.1.9 Contractor shall comply with all applicable permits, the AHJ, the Federal Communications

Commission (“FCC”), the Federal Aviation Administration (“FAA”), and any applicable rules
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established by the State of TBD and the TBD Public Service / Utility Commission.

13.2 SUBMITTALS

13.2.1

Contractor shall submit for Owner review the locations to be studied / analyzed for each radar

13.2.2

tower prior to proceeding with study of the location.

Contractor shall submit for Owner review the study / analysis for each radar location including, but

13.2.3

not limited to the viewshed analysis for each location, required height of the radar tower structure.

Contractor shall prepare the ADLS design documents per the Submittal Schedule and containing

13.24

the following information, at a minimum: (a) general arrangement plan and physical layout
diagrams; (b) civil works drawings; (d) one-line diagrams, wiring diagrams, schematics. (e)
communications block diagram, including all Communications System equipment, Owner-Supplied
Equipment, and turbine manufacturer supplied equipment; (f) Communications System details,
including HMI screen development, and fiber termination diagrams; (g) cable specifications and
arrangements; (h) conduit and cable schedules; (i) panel schedules; (j) elevation drawings; (k)
structural design documents, including foundation plans and details (with structural calculations to
be provided with each set of foundation drawings); shop drawings showing fabrication of structural-
steel components; details of cuts, connections, splices, camber, holes, and other pertinent data;
indication of welds by standard AWS symbols, distinguishing between shop and field welds, and
showing size, length, and type of each weld; indication of type, size, and length of bolts,
distinguishing between shop and field bolts; mill test reports and structural steel properties,
including chemical and physical; and fastener properties (mechanical/chemical), including bolts,
nuts, and washers, and indicating coatings used to satisfy anchor bolt protection plan; (I) ground
grid calculations; (m) ground grid plans; (n) conduit details; (o) fencing and gate details; (p) drawing

index; (q) bill of materials; and (r) inspection, testing, and quality control requirements.

Contractor shall submit for Owner review and approval all manufacturer’s product sheets (material

13.2.5

cut sheets), warranties, and operations and maintenance manuals (as applicable) for all
permanently installed equipment and materials, including but not limited to:

(1) Radar system including its control system components and power requirements.

(2) Obstruction lighting and lighting communication modules.
(3) Radar tower.

(4) Pad-mount transformer.

(5) Distribution panelboard.

Contractor shall submit for Owner review a description of the data that is provided by the ADLS to

13.2.6

the SCADA system and sample reports that can be generated by the SCADA system that provide
the performance data for the ADLS.

Contractor shall provide a complete recommended spare parts list for the ADLS system. Such list

13.2.7

shall include recommended quantities, part / model numbers, and nominal pricing.

Contractor shall submit all required permits or approvals obtained for the ADLS system for Owner

review

13.3 AIRCRAFT DETECTION LIGHTING SYSTEM

13.3.1

Contractor shall design, furnish, construct, and install an ADLS, radar-controlled aircraft obstruction

lighting system for the Project. The ADLS-controlled lighting system shall include, but not be limited
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to, the power supply, grounding / surge protection, communications, radar tower structure, fencing
and gates, access roads, ADLS radar, Wind Turbine obstruction lighting, lighting control modules,
ancillary equipment, and any other materials or work as necessary to provide a complete and
functioning system.

13.3.2 Contractor shall furnish all labor, equipment, and materials that are necessary for a complete, fully-
functional, and safe ADLS radar-controlled lighting system.
13.3.3 Contractor shall furnish and install fencing and gates around each ADLS radar.

(1) A perimeter fence with at least one gate entrance shall surround the radar tower site
including the tower, pad-mounted transformer, distribution panelboard, radar control and
communications equipment.

(2) Fencing shall be placed to allow a minimum of 10 feet of free space around the radar tower
base including the transformer, panelboard, and radar control equipment. Fencing shall be
grounded. The gate shall be a lockable swing-gate, sufficiently wide for light-duty vehicle
access. See Section 4.1.8 for fencing and gate requirements.

(3) The fenced area for the radar tower shall be covered throughout with at least six (6) inches
of aggreqgate over a compacted subgrade, with aggregate extending at least one (1) foot
beyond the fence in all directions and using the same aggregate material as the Site Access
Roads.

13.3.4 Contractor shall furnish and install a 12-foot-wide road to each radar tower. Such roads shall be

constructed of the same materials and with the same cross section as the Site Access Roads. See
Section 4.4 for site road requirements.

13.4 TESTING AND QUALITY CONTROL

13.4.1 Contractor testing plan for the ADLS system shall be submitted to Owner for review and approval.
Contractor shall notify Owner of all testing schedules at least 30 days in advance of testing
activities and copies of testing reports (including a summary of testing procedures and acceptance
criteria) shall be submitted to Owner within 10 days of completing such test.

13.4.2 The ADLS system communication testing shall comply with Section 8.4.

13.4.3 Acceptance of the Work shall be determined by Owner only when the ADLS is fully commissioned

including, but not limited to, remote access capability, ADLS report generation capability, and the
ADLS is in compliance with the Requirements.
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ATTACHMENT 1 TO APPENDIX M2-01-01 SCHEDULE REQUIREMENTS
€0

Without limiting the information summarized herein, the purpose of this attachment is to summarize the minimum
contents and requirements for the Contractor-prepared Project Schedule.

A. Definitions:

1. For purposes of only this attachment, the following words shall have the respective
meanings set forth below.

a. “Activity” means a discrete part of a contract that can be identified for planning,
scheduling, monitoring, and controlling the construction Work. Activities included
in a construction schedule consume time and resources but shall not include
planned work stoppages. Activities shall not normally reflect the Work of more
than one trade.

b. “Baseline” schedule means the initial Project Schedule, as approved by Owner.

c. “Critical path” means the longest sequence of activities in a project plan which
must be completed on time for that project to complete by the stated due date.

d. “Critical path method” or “CPM” means a method of planning and scheduling a
construction contract where activities are arranged based on activity
relationships. Network calculations determine when activities can be performed
and the critical path of Agreement.

e. “Float” means the measure of leeway in starting and completing an activity. Float
time (including total float) is not for the exclusive use or benefit of either Owner
or Contractor, but is a jointly-owned, expiring Project resource available to both
parties as needed to meet schedule milestones and Agreement completion date.

f. “Predecessor activity” means an activity that precedes another activity in the
network.
g. “‘Resource loading” means the allocation of manpower, equipment, or material

necessary for the completion of an activity as scheduled.

h. “Successor activity” means an activity that follows another activity in the
network.
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i. “Total float” is the measure of leeway in starting or completing an activity without
adversely affecting an intermediate deadline or the planned Agreement
completion date.

B. General requirements:
1. Contractor’s accepted Baseline schedule will be set forth in Exhibit [e] (Project
Schedule).
2. Contractor shall utilize Primavera Professional Project Management Software from

Oracle for preparation of the Project Schedule. At a minimum, this shall be version
Primavera P6.207 or newer.
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3. Activities in the Project Schedule shall be defined so that no single construction activity
is longer than 20 calendar days and no single other activity is longer than 30 calendar
days, respectively, unless specifically allowed by Owner.

4, The Project Schedule shall include a clear and logical work breakdown structure,
wherein all items are assigned a sensible activity number based upon the type of work
being performed. Such work breakdown structure shall be subject to approval by Owner.
Activity numbering shall be such that predecessor activity numbers are smaller
numerically than successor activity numbers in the Baseline Project Schedule.
Contractor shall use even- numbered activities for base Agreement Work, and odd-
numbered activities for change order work. No activity number shall change after
approval of the Baseline Project Schedule.

5. Procurement process activities shall be included for all long-lead and major items (as
defined by Owner) as separate activities in the Project Schedule. Procurement cycle
activities shall include, but not be limited to, submittals, approvals, purchasing, fabrication,
and delivery.

6———The Project Schedule shall indicate important stages of construction for each major
portion of the Work, including, but not limited to, the following: (a) preparation and
processing of submittals; (b) mobilization and demobilization; (c) acquisition of key
permits;

6. (d) purchase, fabrication, and delivery of major equipment; (e) installation; (f) utility
interruptions; (g) tests and inspections; (h) startup and initial operations; (i) work by
Owner that may affect or be affected by Contractor’s activities; and (j) training.

7. The Project Schedule shall include Milestones indicated in the Agreement. All major
milestones shall be presented at the top of the Project Schedule.

8. The Project Schedule shall show the Work in Gantt chart format, on a sheet size of 11-
inch by 17-inch, the scale and spacing shall allow room for notation and revisions, and
thefont shall be sized such that it is easily legible when printed.

9. Each revised or updated Project Schedule shall show actual progress compared to the
originally-accepted Baseline schedule and any proposed changes in the schedule of
remaining Work.

10. The Project Schedule shall clearly identify all critical path activities. Scheduled start and
completion dates shall be consistent with Agreement milestone dates.

11. Contractor shall not use artificial activity durations, preferential logic, or other devicesfor
sequestering Float. Owner retains the right to reject any schedule submittal in which
Contractor has sequestered Float. Any activity with lag greater than two (2) days shall
be identified in the activity description.
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12. Constraint dates shall be kept to a minimum, and all constraints shall be identified with
descriptive text in the activity description.

13. All activities shall have a predecessor activity and successor activity except for the first
and last activities in the Project Schedule.

14. The Project Schedule shall include allowances for delays that may be encountered for
reasonably-expected weather conditions, non-working holidays, and other similar items.
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Concur

rent with each Project Schedule submittal, Contractor shall submit the following reports.

Each such report shall contain, at a minimum, activity number, activity description, resource

loading

, original duration, remaining duration, early finish date, late start date, late finish date

(or actual start date and/or actual finish date, as applicable), and total float in calendar days.

1.

General: electronic copies of the complete Project Schedule file in P6 executable (*.xer)
format (including the Project-specific *.plf layout filters) and Adobe (*.pdf) format,
respectively.

Critical path report: list of all activities on critical path, sorted in ascending order by activity
number.

Activity report: list of all activities sorted by activity number and then start date, or actual
start date if known. Within each activity, Contractor shall indicate estimated completion
percentage in no greater than 10 percent (10%) increments.

Logic report: list of preceding and succeeding activities for all activities, sorted in
ascending order by activity number.

Total float report: list of all activities sorted in ascending order by activity number and
showing total float by activity.

Three-week look ahead: list of all planned Work activities during the current week and
the subsequent two-week interval, sorted in ascending order by activity number.

Tabulated reports and/or schedule layouts showing the following: (a) identification of
activities that have been added, deleted, or changed; (b) changes in activity durations in
workdays; (c) changes in total float; (d) detailed schedule layout showing start and finish
date variances; (e) critical path and near critical path (1 to 15 days float) layout with
variances; (f) major milestone report with variances; and (g) activity constraints, including

type.
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ATTACHMENT 2 TO APPENDIX M2-01-01 APPLICABLE STANDARDS

Refer to M1-05-06 (Applicable Standards) for\Wi

of-this-attachmentis-to-summarize-the applicable industry codes and standards for Contractor S Work

A. General requirements:

1.

The Applicable Standards shall include (a) each of the standards and industry codes
listed below and (b) each of the relevant standards and codes issued by the
organizations listed below. For the avoidance of doubt, any standards or industry codes
not identified herein but pertinent to the Work shall also apply.

Unless otherwise specified, all engineering, procurement, and construction associated
with the Project shall comply with the latest revision of all applicable codes and
standards including, but not limited to, those listed herein. Any departure from the
referenced codes and standards must be fully explained in writing and submitted for
Owner’s review and approval prior to implementation.

All specific standards applicable to pieces of equipment, structures, and/or buildings
may not be listed herein. Specifications may describe the specific standards that may

apply.
Any general standard or organization listed below shall be understood to include all

relevant codes, standards, and/or guidelines under that particular standard or
organization. For example, ACI shall include ACI 301, ACI 305, ACI 306, ACI 318, etc.

Unless otherwise specified herein, in the case of conflict between any Applicable
Standards, the more stringent requirement shall apply.
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