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Abstract: Systematic methodology, guidelines and practices for developing turnkey substation
specifications are provided in this guide. Guidance on engineering, procurement, construction,
testing and commissioning, quality assurance/quality control and training is provided.
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE documents are made available for use subject to important notices and legal disclaimers. These notices
and disclaimers, or a reference to this page, appear in all standards and may be found under the heading
“Important Notices and Disclaimers Concerning IEEE Standards Documents.” They can also be obtained on
request from IEEE or viewed at http://standards.ieee.org/ipr/disclaimers.html.

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use,
are developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute) develops its standards through a consensus
development process, approved by the American National Standards Institute (“ANSI”), which brings
together volunteers representing varied viewpoints and interests to achieve the final product. IEEE Standards
are documents developed through scientific, academic, and industry-based technical working groups.
Volunteers in IEEE working groups are not necessarily members of the Institute and participate without
compensation from IEEE. While IEEE administers the process and establishes rules to promote fairness in the
consensus development process, IEEE does not independently evaluate, test, or verify the accuracy of any of
the information or the soundness of any judgments contained in its standards.

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure
against interference with or from other devices or networks. Implementers and users of IEEE Standards
documents are responsible for determining and complying with all appropriate safety, security, environmental,
health, and interference protection practices and all applicable laws and regulations.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and
expressly disclaims all warranties (express, implied and statutory) not included in this or any other document
relating to the standard, including, but not limited to, the warranties of: merchantability; fitness for a particular
purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness of material. In
addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort. IEEE standards
documents are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related to
the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved and
issued is subject to change brought about through developments in the state of the art and comments received
from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his or
her own independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate,
seek the advice of a competent professional in determining the appropriateness of a given IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.
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Translations

The IEEE consensus development process involves the review of documents in English only. In the event that
an [EEE standard is translated, only the English version published by IEEE should be considered the approved
IEEE standard.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board Operations
Manual shall not be considered or inferred to be the official position of IEEE or any of its committees and shall
not be considered to be, or be relied upon as, a formal position of IEEE. At lectures, symposia, seminars, or
educational courses, an individual presenting information on IEEE standards shall make it clear that his or her
views should be considered the personal views of that individual rather than the formal position of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless
of membership affiliation with IEEE. However, IEEE does not provide consulting information or advice
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the form of a
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a
consensus of concerned interests, it is important that any responses to comments and questions also receive
the concurrence of a balance of interests. For this reason, IEEE and the members of its societies and Standards
Coordinating Committees are not able to provide an instant response to comments or questions except in
those cases where the matter has previously been addressed. For the same reason, IEEE does not respond to
interpretation requests. Any person who would like to participate in revisions to an IEEE standard is welcome
to join the relevant IEEE working group.

Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854 USA

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory
requirements. Implementers of the standard are responsible for observing or referring to the applicable
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under US and international copyright laws. They
are made available by IEEE and are adopted for a wide variety of both public and private uses. These include
both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the
promotion of engineering practices and methods. By making these documents available for use and adoption
by public authorities and private users, IEEE does not waive any rights in copyright to the documents.
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Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to photocopy
portions of any individual standard for company or organizational internal use or individual, non-commercial
use only. To arrange for payment of licensing fees, please contact Copyright Clearance Center, Customer
Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions
of any individual standard for educational classroom use can also be obtained through the Copyright Clearance
Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years old
and has not undergone a revision process, it is reasonable to conclude that its contents, although still of some
value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that they have
the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amended
through the issuance of amendments, corrigenda, or errata, visit IEEE Xplore at http://iceexplore.icee.org or
contact IEEE at the address listed previously. For more information about the IEEE SA or IEEE’s standards
development process, visit the IEEE-SA Website at http://standards.ieee.org.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE-SA Website at the following URL: http://
standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata periodically.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to the
existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant has
filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the IEEE-
SA Website at http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate
whether the Submitter is willing or unwilling to grant licenses under patent rights without compensation
or under reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair
discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting inquiries
into the legal validity or scope of Patents Claims, or determining whether any licensing terms or conditions
provided in connection with submission of a Letter of Assurance, if any, or in any licensing agreements are
reasonable or non-discriminatory. Users of this standard are expressly advised that determination of the
validity of any patent rights, and the risk of infringement of such rights, is entirely their own responsibility.
Further information may be obtained from the IEEE Standards Association.
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Introduction

This introduction is not part of IEEE Std 1267-2019, IEEE Guide for Development of Specifications for Turnkey
Substation Projects.

This guide is issued to aid users in developing and preparing specifications for turnkey substation projects;
its intent is advisory. The guide covers parameters to be supplied by the purchaser or the purchaser’s engineer
so that a turnkey contractor can engineer, procure, construct, test and commission a substation project, and
provide quality assurance/quality control and training.

The significance of the word turnkey is to be inclusive of engineering, procurement, construction, testing,
commissioning, quality assurance and training.

In addition to the items included in this guide, the purchaser may provide supplemental requirements and
oversight to the contractor or the contractor’s work. Such requirements and oversight should be spelled out in
the turnkey specification.

This revision is a significant re-arrangement and expansion of a guide originally published in 1999 in response
to a growing procurement trend in the electric utility and commercial power industries. Experience using
this guide and evolving industry trends indicated that a major update was warranted. This revision hopes to
provide improved guidance to the specifier assisting in the tradeoffs between specification detail, execution
risks, and project cost.
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IEEE Guide for Development
of Specifications for Turnkey
Substation Projects

1. Overview
1.1 Scope

The scope of this guide is to provide methodology, requirements and practices for both the users and suppliers
for a systematic and coordinated approach for development of specification for turnkey substation projects.

This guide covers the technical requirements to develop the specifications for the engineering, procurement,
construction, testing and commissioning, quality assurance/quality control and training for substations.

The contractor should furnish all equipment, materials, and services as specified by the purchaser.

The purchaser is responsible for the project data and information for use by the contractor in the proposal. If
either party supplies technical data, that party is responsible for the data accuracy.

1.2 Purpose

The purpose of this guide is help users and suppliers in specifying requirements and guidance for formulating
complete specifications for turnkey substations or projects.

2. Definitions, abbreviations, and acronyms
2.1 Definitions

For the purposes of this document, the following terms and definitions apply. The /EEE Standards Dictionary
Online should be consulted for terms not defined in this clause. !

contractor: A vendor that has or intends to enter into an agreement to provide goods and services related to a
specific project. The contractor may utilize service providers or subcontractors to execute certain portions of
the project scope, but for the purposes of this guide, the contractor assumes all responsibility.

design specifications: Specifications that include specific requirements on how a project is to be designed
to accomplish the desired project outcomes. References to specific manufacturers, purchaser standards and
practices, and construction standards are provided as mandatory project execution requirements.

'IEEE Standards Dictionary Online is available at: http://dictionary.ieee.org.
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manufacturer: A vendor that makes goods through a process involving raw materials, components, or
assemblies.

others: A third party that may be involved in a project by providing goods or services to the purchaser for
items not included in the contractor’s scope.

owner: The organization to which legal title of the project will pass upon completion. For the purposes of this
guide, a purchaser is assumed to also be the final owner.

performance specifications: Specifications that define the general aspects of the goods and/or services
required to complete a project, including the desired project outcomes, but do not require specific manufacturers
or processes. The contractor is responsible for determining how to achieve results acceptable to the purchaser.

purchaser: An organization that has or intends to enter into an agreement to obtain goods and services related
to a specific project.

request for proposal (RFP): A written solicitation defining scope, schedule, and commercial requirements
provided to prospective contractors in order to define a project.

turnkey specification: A specification that provides contractors bidding on a project with the purchaser’s
technical and commercial requirements, including all goods, services and other specifications that when
provided and fulfilled, result in a system that is ready to be operated by the purchaser. It is intended to be a
complete description of all project details such that the contractors have complete understanding of the project
expectations, to be able to respond fully to the request for proposal (RFP) and to be able to properly and
accurately execute the project upon award.

2.2 Abbreviations and acronyms

AIS air-insulated substation

EPC engineer, procure, and construct

GIS gas-insulated substation

SCADA supervisory control and data acquisition
SPCC spill prevention control and countermeasures
RFI request for information

RFP request for proposal

3. General

3.1 Overall discussion and requirements of a substation turnkey specification

The term turnkey refers to the method of contracting on a given project whereby the contractor assumes total
responsibility for the execution of the project from design, procurement of materials and equipment, through
construction and commissioning of the project and “turns over the keys” upon completion of the project. This
method can apply to new substations or modifications to existing substations. The ultimate result is provision
of the project from contractor to purchaser as a fully functional product in turnkey form. The term turnkey is
also commonly known as engineer, procure, and construct (EPC) or design-build, but for the purposes of this
guide, the terminology turnkey will be used. The turnkey specification generally includes discussion of scope,
schedule and commercial items.
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The contractor’s scope will typically include, but not necessarily be limited to the following, as determined by
the detailed scope definition in the specification:

a)  Perform detailed design engineering of the substation, to the design and engineering standards defined
by the purchaser.

b) Provide drawings and design documentation, schedules and coordination of services of subcontractors
if any.

c)  Procure materials and equipment to be installed in the substation, not otherwise procured by purchaser
or others. Procurement efforts will include specifying, expediting, shipping and transportation,
customs clearance (where applicable), handling, inspection, witness testing, and secure storage at the
substation site, or some other location determined by the project.

d)  Provide construction of civil works, erection of steel structures, and equipment installation.

e) Supply necessary labor and project management personnel to construct, test and commission the
substation.

f)  Supply safety and security personnel necessary for the project.
g)  Supply operations and maintenance training for completed project.

h)  Provide development, environmental, or construction permits if required by purchaser.

3.2 Contractor qualification and certification

It is beneficial for the purchaser to understand the background and qualifications of the contractors bidding
on the project. The purchaser may choose to request from the contractors their statement of qualifications and
expertise, financial capabilities, examples of similar projects, list of engineering and/or contractors’ licenses,
and resumes of key personnel. This may occur before or during the actual bidding process. Depending on
the specifics of the project, any or all of these may be reason to disqualify a contractor from the bidding
process. Some reasons for disqualification may be due to the purchaser’s objective requirements; others may
be subjective due to the purchaser’s evaluation.

3.3 Importance of detailed scope

A detailed scope of work in a turnkey specification for a given project is important because a detailed scope can
provide a clear and complete definition of the project scope and requirements. While potentially a significant
amount of up-front work to create, a detailed scope should help the contractors prepare their proposals and
should benefit the purchaser by limiting the following aspects of the project:

a)  Risk: The more detailed and complete a turnkey specification is, the less chance there is for the
purchaser and contractor to have differing understanding of key aspects of the project. Incomplete
or missing information can lead to delays on responding to the request for proposal (RFP), disputes
during the execution phase that could result in project delays, or errors in project execution. Typically,
when aspects of a project are not clearly defined and sufficient detail cannot be provided through
clarifications in a request for information (RFI) process, bidding contractors will add contingency
in cost and schedule to cover the risk involved in the lack of clarity or definition in the scope. The
purchaser should consider defining an RFI process for the contractors to request clarification on
certain portions of the scope and notify bidding contractors of all RFI responses that materially change
the requirements of the specification so that all proposals remain comparable.

b) Cost: As described above, contractors tend to add contingency to their proposal price when details or
scope of responsibility on certain items are not well defined. This increases the initial project cost, as
well as opening the possibility of costly change orders during the design and execution phase. Since
each responding contractor may interpret the RFP differently, differences in proposal price may not be
a true representation of responses to the same assumed scope.
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3.4 Suggested format of turnkey specification package
3.4.1 Request for proposal (RFP)

The RFP invites qualified contractors to propose on the project and provides all information necessary to
provide an accurate and complete proposal for executing the work.

3.4.1.1 Instructions to bidders

The contractors bidding on the project are provided information on the following:

a)  Where and how to access bid documents
b) The required format and contents of the proposal

c¢) How to submit the proposal (email, hard copies, websites, etc.) and the date and time by which the
response is due

d)  Whether a pre-bid meeting will be held, including a visit to the site if required. It should be stated
whether the pre-bid meeting and site visit are mandatory, optional or recommended for contractors.

e) There may also be instructions on how to submit RFIs, including missing information, or pose
clarification questions to the purchaser during the bidding process and the last date to submit RFI.

f)  Ifthe contractor takes any exception to any portion of the scope, or needs to clarify their understanding,
instructions on the proper way to do so may be provided.

3.4.1.2 Detailed scope description

The RFP describes and provides details about the work contained in the contractor’s scope. It is also beneficial
to provide information about work, which is involved in the overall project, but is not performed as part of the
RFP’s scope. This allows the contractor to have knowledge of work performed by others, which may affect
their work and the potential need for coordination with other contractors or equipment vendors.

3.4.1.3 Project schedule and milestones

Any known and required project milestone dates and schedules should be included in the RFP. Contractual
milestones should be differentiated from baseline or target schedule dates. The purchaser may elect to apply
liquidated damages to any particularly critical deadlines. The purchaser should include a schedule that is in a
format that is able to be viewed by the respondents. Schedule dates should include milestones important to the
purchaser and the success of the project; the contractor has responsibility for developing their own detailed
execution schedule.

3.4.1.4 Codes, regulations, standards

All designs, calculations, and drawings should conform to applicable, latest approved standards. Refer to
Annex B for a common list of codes and standards. Any other standards, as far as applicable, may also be
considered in performance of works. Equivalent IEC, Canadian, or other national standards would apply for
installations elsewhere. All engineering documentation for the project must meet sealing and certification
requirements established by the state or province’s board of engineers for the location of the project, the local
authority having jurisdiction, and the purchaser.

Unless otherwise defined by the purchaser’s specifications, the contractor could propose solutions or
recommendations for design of materials or components for which no standards are available.

It is beneficial to avoid referencing standards by only the development organization. Instead, specific standards
may be referenced along with any specific, desired applications of those standards.
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3.4.1.5 Project site data

The purchaser may provide the site data shown in Table 1, in order for the contractor to prepare a bid without
independent verification. This data is not a complete list of information that could be conveyed, nor is it

intended to address all data that may be necessary for code or standard compliance.

Table 1—Project site data

Type of data Measurement
Elevation above sea level meters (feet)
Maximum ambient temperature Celsius (Fahrenheit)
Minimum ambient temperature Celsius (Fahrenheit)
Relative humidity percentage
Maximum wind velocity kilometers per hour (miles per hour)

Maximum ice loading

millimeters (inches)

Seismic condition

grams per zone

Air quality

Special environmental considerations

Rainfall millimeters (inches) accumulated per hour and per day

Snowfall millimeters (inches) height of maximum
drifts and cross depth

Frost depth meters (feet)

Keraunic level thunderstorm days per year

Soil resistivity (if known) ohmmeters

Grounding parameters —

Fault current kiloamperes (3 @ and L-G)

Fault clearing time for primary and seconds

backup protection devices

Maximum permissible noise level decibels

Truck access required for mobile transformer meters (feet)

Oil spill containment required for transformer —

Grading and landscaping required —

Site security considerations —

3.4.1.6 Preliminary design and documentation

The purchaser may provide some preliminary design documents in the RFP, including drawings, calculations
or specifications. It should be made clear whether the contractor will be expected to follow and use the
preliminary design documents in preparing their proposal and during project execution exactly, or if they
are allowed or expected to use them as a guide and modify as deemed necessary. Allowing flexibility in
design may yield an optimized solution, but may not result in the solution meeting the purchaser’s mandatory
requirements. The purchaser may require a base bid that follows preliminary design and allow alternates to be
bid as options.

The following is a list of information the purchaser may choose to include as preliminary design information.
The list may be modified to suit the specific project requirements.

a)  Substation one-line diagrams for the initial and ultimate stage, including metering, protection,
telemetering requirements, and electrical parameters

b)  Substation general arrangement
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