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SECTION 01 10 00 - SUMMARY OF WORK

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and Technical Specifications of the Contract, as well as Georgia Institute of
Technology Design and Construction Standards, current edition, and all Local, State, and
Federal Regulations, apply to this Section. Applicable design and construction standards include
but may not be limited to the “Georgia Tech Yellow Book” and the “Georgia Tech Green
Book.”
1.2 DESCRIPTION OF WORK
A. The Brittain Servery Refresh MEP project, also identified as the Brittain Electrical
Infrastructure project, generally consists of upgrading the Brittain Dining Hall main distribution
electrical equipment, adding electrical infrastructure to support future kitchen and servery area
refresh project. The prime purpose of this project is to allow for electrical equipment to be
ordered so that it can be installed at a time coordinated with the larger kitchen and servery
refresh project.
1.3 WORK COVERED BY CONTRACT DOCUMENTS
A.  Project Identification: [0275-2023] (012) Brittain Servery Refresh- Design
1. Project Location: 649 Techwood Drive NW
Atlanta, GA 30330
B. Owner: Georgia Institute of Technology
151 Sixth St. NW
Atlanta, GA 30332
Owner's Representative: TBD
1.4 TYPE OF CONTRACT
A. It is the declared and acknowledged intent of this Specification to provide and secure the
construction of the project: (012) Brittain Servery Refresh, tested, and ready for service. The
Work includes furnishing all labor, superintendence, equipment, and materials, where required,
and performing all Work necessary to complete the Project as described in these Specifications
and shown on the Drawings.
SUMMARY OF WORK 011000-1
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15

A

1.6

1.7

1.8

1.9

1.10

USE OF PREMISES

General: Contractor shall provide unimpeded access to the site during normal hours of
operation. The Contractor shall coordinate with the Resident Project Representative regarding
work that will impact property access, road access or electrical service. This may involve work
during the evening or nighttime hours to remove and replace asphalt, concrete, or masonry
drives and sidewalks near driveways and doors.

Use of Site: Limit use of premises to the extent necessary to complete the Work. Coordinate
use of site with the Resident Project Representative.

WORK RESTRICTIONS

Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or

others unless permitted under the following conditions and then only after arranging to provide

temporary utility services according to requirements indicated:

1. Notify Engineer and Owner not less than 72 hours in advance of proposed utility
interruptions.

2. Do not proceed with utility interruptions without Owner's written permission.

CONSTRUCTION WASTE MANAGEMENT & DISPOSAL

Refer to the requirements of the Georgia Tech Design and Construction Standards, Yellow
Book Section 01 74 109.

PROJECT COMMISSIONING CLOSEOUT PROCEDURES

Refer to the requirements of the Georgia Tech Design and Construction Standards, Yellow
Book Section 01 78 01.

OTHER REQUIREMENTS

Refer to the requirements of the Georgia Tech Design and Construction Standards, Yellow
Book Section 01 88 00.

SPECIFICATION FORMATS AND CONVENTIONS

Specification Format: The Specifications are organized into Divisions and Sections using the
50-division format and CSI/CSC's "MasterFormat" numbering system.

1. Section Identification: The Specifications use Section numbers and titles to help cross-
referencing in the Contract Documents. Sections in the Project Manual are in numeric
sequence; however, the sequence is incomplete because all available Section numbers are
not used. Consult the Table of Contents at the beginning of the Project Manual to
determine numbers and names of Sections in the Contract Documents.

SUMMARY OF WORK 011000-2
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B.

111

1.12

1.13

Specification Content: The Specifications use certain conventions for the style of language and
the intended meaning of certain terms, words, and phrases when used in particular situations.
These conventions are as follows:

1. Abbreviated Language: Language used in the Specifications and other Contract
Documents is abbreviated. Words and meanings shall be interpreted as appropriate.
Words implied, but not stated, shall be inferred as the sense requires. Singular words
shall be interpreted as plural and plural words shall be interpreted as singular where
applicable as the context of the Contract Documents indicates.

2. Imperative mood and streamlined language are generally used in the Specifications.
Requirements expressed in the imperative mood are to be performed by Contractor.
Occasionally, the indicative or subjunctive mood may be used in the Section Text for
clarity to describe responsibilities that must be fulfilled indirectly by Contractor or by
others when so noted.

a. The words "shall," "shall be," or "shall comply with," depending on the context,
are implied where a colon (:) is used within a sentence or phrase.

SUBSURFACE DATA

No subsurface data is provided by the owner.

CHEMICALS

All chemicals used during project construction or furnished for project operation, whether
herbicide, pesticide, disinfectant, polymer, or reactant of other classification, mush show
approval of either the EPA or USDA. Use of all such chemicals and disposal of residues must
be in strict accordance with all applicable rules and regulations.

WEATHER CONDITIONS

No work shall be done when the weather is unsuitable. The Contractor must take necessary
precautions (in the event of impending storms) to protect all work, materials, or equipment from
damage or deterioration due to floods, driving rain, or wind, and snowstorms. The Owner
reserves the right, through the opinion of the Engineer, to order that additional protection
measures over and beyond those proposed by the Contractor, be taken to safeguard all
components of the Project. The Contractor must not claim any compensation for such
precautionary measures so ordered, nor claim any compensation from the Owner for damage to
the work from weather elements.

The mixing and placing of concrete or pavement courses, the laying of masonry, and installation
of sewers and water mains must be stopped during rainstorms, if ordered by the Engineer; and
all freshly placed work must be protected by canvas or other suitable covering in such manner
as to prevent running water from coming in contact with it. Sufficient coverings must be
provided and kept ready at hand for this purpose.

SUMMARY OF WORK 011000-3
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1.14

A

1.15

PERIODIC CLEANUP: BASIC SITE RESTORATION

During construction, the Contractor shall regularly remove from the site of the work all
accumulated debris and surplus materials of any kind which result from his operations. Unused
equipment and tools shall be stored at the Contractor's yard or base of operations for the Project.

The Contractor shall perform the cleanup work on a regular basis and as frequently as ordered
by the Owner or Engineer. Basic site restoration in a particular area shall be accomplished
immediately following the installation or completion of the required facilities in that area.
Furthermore, such work shall also be accomplished, when ordered by the Engineer, if partially
completed facilities must remain incomplete for some time period due to unforeseen
circumstances.

USE OF FACILITIES BEFORE COMPLETION

The Owner reserves the right to enter and use any portion of the constructed facilities before final
completion of the whole work to be done under this Contract. However, only those portions of
the facilities which have been completed to the Owner's satisfaction, as evidenced by his issuing
a Certificate of Substantial Completion covering that part of the work, shall be placed in service.

Consistent with the approved progress schedule, the Contractor shall cooperate with the Owner,
his agents, and the Engineer to accelerate completion of those facilities, or portions thereof, which
have been designated for early use by the Owner.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION

SUMMARY OF WORK 011000-4
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SECTION 01 33 00 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

B.  Any costs associated with submittals shall be included in the Contractor Overhead Cost Base
Bid.

1.2 SUMMARY
A.  Section Includes:
1. Submittal schedule requirements.
2. Administrative and procedural requirements for submittals.

B.  Related Requirements:

1. Section 017823 "Operation and Maintenance Data" for submitting operation and
maintenance manuals.
1.3 DEFINITIONS

A.  Action Submittals: Written and graphic information and physical samples that require
Architect's responsive action. Action submittals are those submittals indicated in individual
Specification Sections as "action submittals."

B. Informational Submittals: Written and graphic information and physical samples that do not
require Architect's responsive action. Submittals may be rejected for not complying with
requirements. Informational submittals are those submittals indicated in individual Specification
Sections as "informational submittals.”

1.4 SUBMITTAL SCHEDULE

A.  Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in
chronological order by dates required by construction schedule. Include time required for
review, ordering, manufacturing, fabrication, and delivery when establishing dates. Include
additional time required for making corrections or revisions to submittals noted by Architect
and additional time for handling and reviewing submittals required by those corrections.

1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and
Contractor's construction schedule.
SUBMITTAL PROCEDURES 013300-1
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2.

Initial Submittal Schedule: Submit concurrently with startup construction schedule.
Include submittals required during the first 60 days of construction. List those submittals
required to maintain orderly progress of the Work and those required early because of
long lead time for manufacture or fabrication.

Final Submittal Schedule: Submit concurrently with the first complete submittal of
Contractor's construction schedule.

a. Submit revised submittal schedule as required to reflect changes in current status
and timing for submittals.

Format: Arrange the following information in a tabular format:

Scheduled date for first submittal.

Specification Section humber and title.

Submittal Category: Action; informational.

Name of subcontractor.

Description of the Work covered.

Scheduled date for Architect's final release or approval.
Scheduled dates for purchasing.

Scheduled date of fabrication.

Scheduled dates for installation.

Activity or event number.

—oSe@meoooTe

1.5 SUBMITTAL FORMATS

A.  Submittal Information: Include the following information in each submittal:

NG~ E

9

10.
11.
12.
13.
14.
15.

16.
17.

Project name.

Date.

Name of Architect.

Name of Construction Manager.

Name of Contractor.

Name of firm or entity that prepared submittal.

Names of subcontractor, manufacturer, and supplier.

Unique submittal number, including revision identifier. Include Specification Section
number with sequential alphanumeric identifier and alphanumeric suffix for resubmittals.
Category and type of submittal.

Submittal purpose and description.

Number and title of Specification Section, with paragraph number and generic name for
each of multiple items.

Drawing number and detail references, as appropriate.

Indication of full or partial submittal.

Location(s) where product is to be installed, as appropriate.

Other necessary identification.

Remarks.

Signature of transmitter.

B.  Options: Identify options requiring selection by Architect.

SUBMITTAL PROCEDURES 013300-2
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1.6

C.

Deviations and Additional Information: On each submittal, clearly indicate deviations from
requirements in the Contract Documents, including minor variations and limitations; include
relevant additional information and revisions, other than those requested by Architect on
previous submittals. Indicate by highlighting on each submittal or noting on attached separate
sheet.

Electronic Submittals: Prepare submittals as PDF package, incorporating complete information
into each PDF file. Name PDF file with submittal number. PDF is required to be bookmarked
by headings of major sections.

Submittals Utilizing Web-Based Project Software: Prepare submittals as PDF files or other
format indicated by Project management software.

SUBMITTAL PROCEDURES

Prepare and submit submittals required by individual Specification Sections. Types of
submittals are indicated in individual Specification Sections.

1. Email: Prepare submittals as PDF package and transmit to Architect by sending via
email. Include PDF transmittal form. Include information in email subject line as
requested by Architect.

a. Architect will return annotated file. Annotate and retain one copy of file as a
digital Project Record Document file.

2. Web-Based Project Management Software: Prepare submittals in PDF form, and upload
to web-based Project management software website. Enter required data in web-based
software site to fully identify submittal.

Coordination: Coordinate preparation and processing of submittals with performance of
construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.

2. Submit all submittal items required for each Specification Section concurrently unless
partial submittals for portions of the Work are indicated on approved submittal schedule.

3. Submit action submittals and informational submittals required by the same Specification
Section as separate packages under separate transmittals.

4. Coordinate transmittal of submittals for related parts of the Work specified in different
Sections, so processing will not be delayed because of need to review submittals
concurrently for coordination.

a. Architect reserves the right to withhold action on a submittal requiring
coordination with other submittals until related submittals are received.

Processing Time: Allow time for submittal review, including time for resubmittals, as follows.
Time for review shall commence on Architect's receipt of submittal. No extension of the
Contract Time will be authorized because of failure to transmit submittals enough in advance of
the Work to permit processing, including resubmittals.

SUBMITTAL PROCEDURES 013300-3
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1.7

1. Initial Review: Allow 15 days for initial review of each submittal. Allow additional time
if coordination with subsequent submittals is required. Architect will advise Contractor
when a submittal being processed must be delayed for coordination.

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as
initial submittal.

3. Resubmittal Review: Allow 15 days for review of each resubmittal.

4. Sequential Review: Where sequential review of submittals by Architect's consultants,
Owner, or other parties is indicated, allow 15 days for initial review of each submittal.

5. Concurrent Consultant Review: Where the Contract Documents indicate that submittals
may be transmitted simultaneously to Architect and to Architect's consultants, allow 15
days for review of each submittal. Submittal will be returned to Architect before being
returned to Contractor.

a. Submit one copy of submittal to concurrent reviewer in addition to specified
number of copies to Architect.

Resubmittals: Make resubmittals in same form and number of copies as initial submittal.

1. Note date and content of previous submittal.

2. Note date and content of revision in label or title block, and clearly indicate extent of
revision.

3. Resubmit submittals until they are marked with approval notation from Architect's action
stamp.

Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers,
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of
construction activities. Show distribution on transmittal forms.

Use for Construction: Retain complete copies of submittals on Project site. Use only final action
submittals that are marked with approval notation from Architect's action stamp.

SUBMITTAL REQUIREMENTS

Product Data: Collect information into a single submittal for each element of construction and
type of product or equipment.

1. If information must be specially prepared for submittal because standard published data
are unsuitable for use, submit as Shop Drawings, not as Product Data.

2. Mark each copy of each submittal to show which products and options are applicable.

3. Include the following information, as applicable:

Manufacturer's catalog cuts.

Manufacturer's product specifications.

Standard color charts.

Statement of compliance with specified referenced standards.
Testing by recognized testing agency.

Application of testing agency labels and seals.

Notation of coordination requirements.

Availability and delivery time information.

S@hopooe

SUBMITTAL PROCEDURES 013300-4
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4. For equipment, include the following in addition to the above, as applicable:

Wiring diagrams that show factory-installed wiring.

Printed performance curves.

Operational range diagrams.

Clearances required to other construction, if not indicated on accompanying Shop
Drawings.

cooe

5. Submit Product Data before Shop Drawings, and before or concurrently with Samples.

B.  Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base
Shop Drawings on reproductions of the Contract Documents or standard printed data unless
submittal based on Architect's digital data drawing files is otherwise permitted.

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the
following information, as applicable:

Identification of products.

Schedules.

Compliance with specified standards.

Notation of coordination requirements.

Notation of dimensions established by field measurement.

Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional engineer if specified.

D OO T

2. Paper Sheet Size: Except for templates, patterns, and similar full-size Drawings, submit
Shop Drawings on sheets at least 8-1/2 by 11 inches, but no larger than 30 by 42 inches.

C.  Product Schedule: As required in individual Specification Sections, prepare a written summary
indicating types of products required for the Work and their intended location. Include the
following information in tabular form:

1. Type of product. Include unique identifier for each product indicated in the Contract
Documents or assigned by Contractor if none is indicated.

2. Manufacturer and product name, and model number if applicable.

3. Number and name of room or space.

4. Location within room or space.

D.  Qualification Data: Prepare written information that demonstrates capabilities and experience of
firm or person. Include lists of completed projects with project names and addresses, contact
information of architects and owners, and other information specified.

E. Design Data: Prepare and submit written and graphic information indicating compliance with
indicated performance and design criteria in individual Specification Sections. Include list of
assumptions and summary of loads. Include load diagrams if applicable. Provide name and
version of software, if any, used for calculations. Number each page of submittal.

F. Certificates:

1. Certificates and Certifications Submittals: Submit a statement that includes signature of
entity responsible for preparing certification. Certificates and certifications shall be

SUBMITTAL PROCEDURES 013300-5
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signed by an officer or other individual authorized to sign documents on behalf of that
entity. Provide a notarized signature where indicated.

Installer Certificates: Submit written statements on manufacturer's letterhead, certifying
that Installer complies with requirements in the Contract Documents and, where required,
is authorized by manufacturer for this specific Project.

Manufacturer Certificates: Submit written statements on manufacturer's letterhead,
certifying that manufacturer complies with requirements in the Contract Documents.
Include evidence of manufacturing experience where required.

Material Certificates: Submit written statements on manufacturer's letterhead, certifying
that material complies with requirements in the Contract Documents.

Product Certificates: Submit written statements on manufacturer's letterhead, certifying
that product complies with requirements in the Contract Documents.

Welding Certificates: Prepare written certification that welding procedures and personnel
comply with requirements in the Contract Documents. Submit record of AWS
B2.1/B2.1M on AWS forms. Include names of firms and personnel certified.

G.  Test and Research Reports:

1. Compatibility Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of compatibility tests
performed before installation of product. Include written recommendations for substrate
preparation and primers required.

2. Field Test Reports: Submit written reports indicating and interpreting results of field tests
performed either during installation of product or after product is installed in its final
location, for compliance with requirements in the Contract Documents.

3. Material Test Reports: Submit reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting test results of material for compliance
with requirements in the Contract Documents.

4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of tests performed
before installation of product, for compliance with performance requirements in the
Contract Documents.

5. Product Test Reports: Submit written reports indicating that current product produced by
manufacturer complies with requirements in the Contract Documents. Base reports on
evaluation of tests performed by manufacturer and witnessed by a qualified testing
agency, or on comprehensive tests performed by a qualified testing agency.

6. Research Reports: Submit written evidence, from a model code organization acceptable
to authorities having jurisdiction, that product complies with building code in effect for
Project. Include the following information:

a. Name of evaluation organization.
b. Date of evaluation.
C. Time period when report is in effect.
d. Product and manufacturers' names.
e. Description of product.
f. Test procedures and results.
g. Limitations of use.
SUBMITTAL PROCEDURES 013300-6
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1.8

A

1.9

1.10

DELEGATED-DESIGN SERVICES

Performance and Design Criteria: Where professional design services or certifications by a
design professional are specifically required of Contractor by the Contract Documents, provide
products and systems complying with specific performance and design criteria indicated.

1. If criteria indicated are insufficient to perform services or certification required, submit a
written request for additional information to Architect.

Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other
required submittals, submit digitally signed PDF file, signed and sealed by the responsible
design professional, for each product and system specifically assigned to Contractor to be
designed or certified by a design professional.

1. Indicate that products and systems comply with performance and design criteria in the
Contract Documents. Include list of codes, loads, and other factors used in performing
these services.

CONTRACTOR'S REVIEW

Action Submittals and Informational Submittals: Review each submittal and check for
coordination with other Work of the Contract and for compliance with the Contract Documents.
Note corrections and field dimensions. Mark with approval stamp before submitting to
Architect.

Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform
approval stamp. Include name of reviewer, date of Contractor's approval, and statement
certifying that submittal has been reviewed, checked, and approved for compliance with the
Contract Documents.

1. Architect will not review submittals received from Contractor that do not have
Contractor's review and approval.
ARCHITECT'S REVIEW

Action Submittals: Architect will review each submittal, indicate corrections or revisions
required.

1. PDF Submittals: Architect will indicate, via markup on each submittal, the appropriate
action

Informational Submittals: Architect will review each submittal and will not return it, or will
return it if it does not comply with requirements. Architect will forward each submittal to
appropriate party.

Partial submittals prepared for a portion of the Work will be reviewed when use of partial
submittals has received prior approval from Architect.

SUBMITTAL PROCEDURES 013300-7
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D.  Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned
for resubmittal without review.

E. Architect will return without review submittals received from sources other than Contractor.
F. Submittals not required by the Contract Documents will be returned by Architect without
action.
PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013300

SUBMITTAL PROCEDURES 013300-8
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SECTION 01 77 00 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section includes administrative and procedural requirements for Contract closeout, including,
but not limited to, the following:
1. Substantial Completion procedures.
2. Final completion procedures.
3. Warranties.
4. Final cleaning.
5. Site and Utility Plan
1.3 DEFINITIONS
A.  List of Incomplete Items: Contractor-prepared list of items to be completed or corrected,
prepared for the Architect's use prior to Architect's inspection, to determine if the Work is
substantially complete.
B.  GT: Georgia Institute of Technology (Owner)
1.4 ACTION SUBMITTALS
A.  Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.
B.  Certified List of Incomplete Items: Final submittal at Final Completion.
15 CLOSEOUT SUBMITTALS
A.  Certificates of Release: From authorities having jurisdiction.
B.  Certificate of Insurance: For continuing coverage.
C.  Contractor Marked-up Construction Documents and Project Manual
CLOSEOUT PROCEDURES 017700-1
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1.6

A

1.7

1.8

MAINTENANCE MATERIAL SUBMITTALS

Schedule of Maintenance Material Items: For maintenance material submittal items required by
other Sections.

PREREQUISITES TO FINAL ACCEPTANCE

All testing, adjustments, balance work and commissioning requirements must be complete prior

to final acceptance, unless approved in writing by GT. Exceptions to this are any required

seasonal or approved deferred testing. This includes for all building systems and assemblies, but

is not limited to:

1. Completed and signed manufacturers start-up forms and Commissioning Construction
Checklist documentation.

2. Receipt of requested trend log data

3. Completion of commissioning testing

4. Completion and acceptance of training of Owner’s Personnel in accordance with Georgia
Tech’s Yellow Book Section 01 79 00 Demonstration and Training.

5. Submission of the approved O&M manuals

6. All identified deficiencies have been corrected or are approved by the Owner to be
accepted from this milestone. This includes resolution of deficiencies noted in the
commissioning issues log.

The Owner will determine the date of final acceptance after reviewing the CxP’s
recommendation for final acceptance.

Commissioning activities are non-compensable and cannot be a cause for delay claims.

RECORD DOCUMENT SUBMITTALS

Installation, O&M Manuals: Submit three (3) complete sets of O&M manuals in printed and
electronic media; two (2) printed and electronic media retained by the owner and one (1) printed
and electronic media retained by the Contractor. Electronic media shall be a searchable and
bookmarked pdf document. The Table of Contents shall have links which will provide direct
connection to the appropriate sections of the pdf.

Submittals shall include, but not be limited to, the following information:
1. Electrical Systems

a. Installation, operation and maintenance manuals, including start up, and
programming information for the type and model number of each electrical system,
equipment and component provided.

b. Completed, as-built drawings of all electrical systems including location of
junction/pull boxes, lighting controls, etc., modifications to distribution panels,
updated distribution schedules, power distribution, lighting circuits, short circuit
analysis, and final breaker settings for the electrical distribution system.

C. Recommended maintenance procedures and their recommended frequency for this
site-specific application.

d. Recommended list of spare parts, part numbers, and the place(s) from which they
can be obtained.

CLOSEOUT PROCEDURES 017700-2
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e. Original purchase order number; date of purchase; name, address, and phone
number of vendor; warranty information.

f. As applicable: Provide manufacturer’s test results for equipment supplied
including test protocols.

1.9 SUBSTANTIAL COMPLETION PROCEDURES

A.  Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and
corrected (Contractor's "punch list"), indicating the value of each item on the list and reasons
why the Work is incomplete.

B.  Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion. List items below
that are incomplete at time of request.

1.

oo

Certificates of Release: Obtain and submit releases from authorities having jurisdiction,
permitting Owner unrestricted use of the Work and access to services and utilities.
Include occupancy permits, operating certificates, and similar releases.

Submit closeout submittals specified in other Division 01 Sections, including Project
Record Documents, operation and maintenance manuals, damage or settlement surveys,
property surveys, and similar final record information.

Submit closeout submittals specified in individual Sections, including specific warranties,
workmanship bonds, maintenance service agreements, final certifications, and similar
documents.

Submit maintenance material submittals specified in individual Sections, including tools,
spare parts, extra materials, and similar items, and deliver to location designated by
Architect. Label with manufacturer's name and model number.

a. Schedule of Maintenance Material Items: Prepare and submit schedule of
maintenance material submittal items, including name and quantity of each item
and name and number of related Specification Section. Obtain Owner's signature
for receipt of submittals.

Submit testing, adjusting, and balancing records.

Submit sustainable design submittals not previously submitted.

Submit changeover information related to Owner's occupancy, use, operation, and
maintenance.

C.  Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion. List items below
that are incomplete at time of request.

1. Advise Owner of pending insurance changeover requirements.

2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's
personnel of changeover in security provisions.

3. Complete startup and testing of systems and equipment.

4. Perform preventive maintenance on equipment used prior to Substantial Completion.

5. Advise Owner of changeover in utility services.

6. Participate with Owner in conducting inspection and walkthrough with local emergency
responders.

CLOSEOUT PROCEDURES 017700-3
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7.

Terminate and remove temporary facilities from Project site, along with mockups,
construction tools, and similar elements.

8. Complete final cleaning requirements.
9. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate
visual defects.
D.  Inspection: Submit a written request for inspection to determine Substantial Completion a

minimum of 10 days prior to date the Work will be completed and ready for final inspection and
tests. On receipt of request, Architect will either proceed with inspection or notify Contractor of
unfulfilled requirements. Architect will prepare the Certificate of Substantial Completion after
inspection or will notify Contractor of items, either on Contractor's list or additional items
identified by Architect, that must be completed or corrected before certificate will be issued.

1.

2.

Request reinspection when the Work identified in previous inspections as incomplete is
completed or corrected.

Results of completed inspection will form the basis of requirements for Final
Completion.

1.10 FINAL COMPLETION PROCEDURES

A.  Submittals Prior to Final Completion: Before requesting final inspection for determining Final
Completion, complete the following:

1.
2.

SR

Submit a final Application for Payment

Certified List of Incomplete Items: Submit certified copy of Architect's Substantial

Completion inspection list of items to be completed or corrected (punch list), endorsed

and dated by Architect. Certified copy of the list shall state that each item has been

completed or otherwise resolved for acceptance.

Certificate of Insurance: Submit evidence of final, continuing insurance coverage

complying with insurance requirements.

Submit pest-control final inspection report.

Submit Final Completion photographic documentation.

Submit Contractor Marked-up Construction Documents and Project Manual. The

Contractor shall provide the GT Project Manager and the Design Professional marked-up

documents for both the drawings and specifications that incorporate all change orders,

request for information, and other as-built information per the Contract.

Submit Site and Utility Plan: Within 30 days of Material Completion, the Contractor shall

provide a layered site plan drawing per to indicate site and utility conditions as

constructed. An as-built survey of site utilities and other features is required to fulfil this
closeout documentation.

a. The submitted site plans shall be an AutoCAD 9.dwg) file 2007 release or later.
All survey information shall be included in the drawing as an External Reference
and should be submitted as a separate “.dwg” file. All submitted drawings shall be
referenced to NAD 83 state plane coordinate system or to a suitable state plane
coordinate system depending on its location. The electronic AutoCAD drawing file
shall be submitted via e-mail to the GT Project Manager.

B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of
10 days prior to date the Work will be completed and ready for final inspection and tests. On
receipt of request, Architect will either proceed with inspection or notify Contractor of

CLOSEOUT PROCEDURES 017700-4
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unfulfilled requirements. Architect will prepare a final Certificate for Payment after inspection
or will notify Contractor of construction that must be completed or corrected before certificate
will be issued.

1. Request reinspection when the Work identified in previous inspections as incomplete is
completed or corrected.

C.  Closeout Meeting: The Contractor shall coordinate a Project Closeout Meeting with the Project
Manager.

111 LIST OF INCOMPLETE ITEMS

A.  Organization of List: Include name and identification of each space and area affected by
construction operations for incomplete items and items needing correction including, if
necessary, areas disturbed by Contractor that are outside the limits of construction.

1. Organize list of spaces in sequential order.
2. Organize items applying to each space by major element, including categories for
ceilings, individual walls, floors, equipment, and building systems.
3. Include the following information at the top of each page:
a. Project name.
b. Date.
C. Name of Architect.
d. Name of Contractor.
e. Page number.
4. Submit list of incomplete items in the following format:
a. MS Excel Electronic File: Architect will return annotated file.
b. PDF Electronic File: Architect will return annotated file.
1.12 SUBMITTAL OF PROJECT WARRANTIES

A.  Time of Submittal: Submit written warranties on request of Architect for designated portions of
the Work where warranties are indicated to commence on dates other than date of Substantial
Completion, or when delay in submittal of warranties might limit Owner's rights under
warranty.

B.  Partial Occupancy: Submit properly executed warranties within 15 days of completion of
designated portions of the Work that are completed and occupied or used by Owner during
construction period by separate agreement with Contractor.

C.  Organize warranty documents into an orderly sequence based on the table of contents of Project
Manual.

D.  Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete
warranty and bond submittal package into a single electronic PDF file with bookmarks enabling
navigation to each item. Provide bookmarked table of contents at beginning of document.

CLOSEOUT PROCEDURES 017700-5
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E.

F.

1. Submit on digital media acceptable to Architect.
Warranties in Paper Form:

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders,
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch
paper.

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark
tab to identify the product or installation. Provide a typed description of the product or
installation, including the name of the product and the name, address, and telephone
number of Installer.

3. Identify each binder on the front and spine with the typed or printed title
"WARRANTIES," Project name, and name of Contractor.

Provide additional copies of each warranty to include in operation and maintenance manuals.

PART 2 - PRODUCTS

2.1

A

MATERIALS

Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous
to health or property or that might damage finished surfaces.

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not
applicable, use products that comply with the California Code of Regulations maximum
allowable VOC levels.

PART 3 - EXECUTION

3.1

A

B.

FINAL CLEANING

General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply
with local laws and ordinances and Federal and local environmental and antipollution
regulations.

Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each
surface or unit to condition expected in an average commercial building cleaning and
maintenance program. Comply with manufacturer's written instructions.

1. Complete the following cleaning operations before requesting inspection for certification
of Substantial Completion for entire Project or for a designated portion of Project:

a. Clean Project site of rubbish, waste material, litter, and other foreign substances.
b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other
foreign deposits.

CLOSEOUT PROCEDURES 017700-6
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Rake grounds that are not planted, mulched, or paved to a smooth, even-textured
surface.

Remove tools, construction equipment, machinery, and surplus material from
Project site.

Remove snow and ice to provide safe access to building.

Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition,
free of stains, films, and similar foreign substances. Avoid disturbing natural
weathering of exterior surfaces. Restore reflective surfaces to their original
condition.

Remove debris and surface dust from limited-access spaces, including roofs,
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
Clean flooring, removing debris, dirt, and staining; clean according to
manufacturer's recommendations.

Vacuum and mop concrete.

Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean
according to manufacturer's recommendations if visible soil or stains remain.

Clean transparent materials, including mirrors and glass in doors and windows.
Remove glazing compounds and other noticeable, vision-obscuring materials.
Polish mirrors and glass, taking care not to scratch surfaces.

Remove labels that are not permanent.

Wipe surfaces of mechanical and electrical equipment and similar equipment.
Remove excess lubrication, paint and mortar droppings, and other foreign
substances.

Clean plumbing fixtures to a sanitary condition, free of stains, including stains
resulting from water exposure.

Replace disposable air filters and clean permanent air filters. Clean exposed
surfaces of diffusers, registers, and grills.

Clean ducts, blowers, and coils.

Clean luminaires, lamps, globes, and reflectors to function with full efficiency.
Clean strainers.
Leave Project clean and ready for occupancy.

END OF SECTION 017700
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SECTION 01 78 23 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:
1. Operation and maintenance documentation directory manuals.
2. Emergency manuals.
3. Systems and equipment operation manuals.
4. Systems and equipment maintenance manuals.
5. Product maintenance manuals.
B. Related Requirements:
1. Section 013300 "Submittal Procedures™ for submitting copies of submittals for operation
and maintenance manuals.
1.3 DEFINITIONS
A.  System: An organized collection of parts, equipment, or subsystems united by regular
interaction.
B.  Subsystem: A portion of a system with characteristics similar to a system.
1.4 CLOSEOUT SUBMITTALS
A.  Submit operation and maintenance manuals indicated. Provide content for each manual as
specified in individual Specification Sections, and as reviewed and approved at the time of
Section submittals. Submit reviewed manual content formatted and organized as required by
this Section.
1. Architect will comment on whether content of operation and maintenance submittals is
acceptable.
2. Where applicable, clarify and update reviewed manual content to correspond to revisions
and field conditions.
B.  Format: Submit operation and maintenance manuals in the following format:
OPERATION AND MAINTENANCE DATA 017823-1

ISSUED APRIL 2025



WILEY|WILSON GT Brittain Dining Hall Servery Renovation
Comm. No. 240059 Contract No. 1185-24

1.5

1. Submit on digital media acceptable to Architect. Enable reviewer comments on draft
submittals.

Initial Manual Submittal: Submit draft copy of each manual at least 30 days before commencing
demonstration and training. Architect will comment on whether general scope and content of
manual are acceptable.

Final Manual Submittal: Submit each manual in final form prior to requesting inspection for
Substantial Completion and at least 15 days before commencing demonstration and training.
Architect will return copy with comments.

1. Correct or revise each manual to comply with Architect's comments. Submit copies of
each corrected manual within 15 days of receipt of Architect's comments and prior to
commencing demonstration and training.

Comply with Section 017700 "Closeout Procedures” for schedule for submitting operation and
maintenance documentation.

FORMAT OF OPERATION AND MAINTENANCE MANUALS

Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic
PDF file for each manual type required.

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where
scanning of paper documents is required, configure scanned file for minimum readable
file size.

2. File Names and Bookmarks: Bookmark individual documents based on file names. Name
document files to correspond to system, subsystem, and equipment names used in manual
directory and table of contents. Group documents for each system and subsystem into
individual composite bookmarked files, then create composite manual, so those resulting
bookmarks reflect the system, subsystem, and equipment names in a readily navigated
file tree. Configure electronic manual to display bookmark panel on opening file.

Manuals, Paper Copy: Submit manuals in the form of hard copy, bound and labeled volumes.

1. Binders: Heavy-duty, three-ring, vinyl-covered, binders, in thickness necessary to
accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve on
spine to hold label describing contents and with pockets inside covers to hold folded
oversize sheets.

a. If two or more binders are necessary to accommodate data of a system, organize
data in each binder into groupings by subsystem and related components. Cross-
reference other binders if necessary to provide essential information for proper
operation or maintenance of equipment or system.

b. Identify each binder on front and spine, with printed title "OPERATION AND
MAINTENANCE MANUAL," Project title or name, and subject matter of
contents, and indicate Specification Section number on bottom of spine. Indicate
volume number for multiple-volume sets.

OPERATION AND MAINTENANCE DATA 017823-2
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1.6

2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section of the manual.
Mark each tab to indicate contents. Include typed list of products and major components
of equipment included in the section on each divider, cross-referenced to Specification
Section number and title of Project Manual.

3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic

software storage media for computerized electronic equipment. Enclose title pages and

directories in clear plastic sleeves.

Supplementary Text: Prepared on 8-1/2-by-11-inch white bond paper.

Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.

o~

a. If oversize drawings are necessary, fold drawings to same size as text pages and
use as foldouts.

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled
envelopes and bind envelopes in rear of manual. At appropriate locations in
manual, insert typewritten pages indicating drawing titles, descriptions of contents,
and drawing locations.

REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS

Organization of Manuals: Unless otherwise indicated, organize each manual into a separate
section for each system and subsystem, and a separate section for each piece of equipment not
part of a system. Each manual shall contain the following materials, in the order listed:

1. Title page.
2. Table of contents.
3. Manual contents.

Title Page: Include the following information:

Subject matter included in manual.

Name and address of Project.

Name and address of Owner.

Date of submittal.

Name and contact information for Contractor.

Name and contact information for Construction Manager.

Name and contact information for Architect.

Name and contact information for Commissioning Authority.

Names and contact information for major consultants to the Architect that designed the
systems contained in the manuals.

10.  Cross-reference to related systems in other operation and maintenance manuals.

©CoNoO~wWNE

Table of Contents: List each product included in manual, identified by product name, indexed to
the content of the volume, and cross-referenced to Specification Section number in Project
Manual.

1. If operation or maintenance documentation requires more than one volume to
accommodate data, include comprehensive table of contents for all volumes in each
volume of the set.

OPERATION AND MAINTENANCE DATA 017823-3
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D.

Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by
system, subsystem, and equipment. If possible, assemble instructions for subsystems,
equipment, and components of one system into a single binder.

E. Identification: In the documentation directory and in each operation and maintenance manual,
identify each system, subsystem, and piece of equipment with same designation used in the
Contract Documents. If no designation exists, assign a designation according to
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building
Systems."

1.7 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY MANUAL

A.  Operation and Maintenance Documentation Directory: Prepare a separate manual that provides
an organized reference to emergency, operation, and maintenance manuals. List items and their
location to facilitate ready access to desired information. Include the following:

1. List of Systems and Subsystems: List systems alphabetically. Include references to
operation and maintenance manuals that contain information about each system.
2. List of Equipment: List equipment for each system, organized alphabetically by system.
For pieces of equipment not part of system, list alphabetically in separate list.
3. Tables of Contents: Include a table of contents for each emergency, operation, and
maintenance manual.
1.8 EMERGENCY MANUALS

A.  Emergency Manual: Assemble a complete set of emergency information indicating procedures
for use by emergency personnel and by Owner's operating personnel for types of emergencies
indicated.

B.  Content: Organize manual into a separate section for each of the following:

1. Type of emergency.
2. Emergency instructions.
3. Emergency procedures.
C.  Type of Emergency: Where applicable for each type of emergency indicated below, include
instructions and procedures for each system, subsystem, piece of equipment, and component:
1. Fire.
2. Flood.
3. Gas leak.
4. Water leak.
5. Power failure.
6. Water outage.
7. System, subsystem, or equipment failure.
8. Chemical release or spill.
OPERATION AND MAINTENANCE DATA 017823-4
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1.9

D.

Emergency Instructions: Describe and explain warnings, trouble indications, error messages,
and similar codes and signals. Include responsibilities of Owner's operating personnel for
notification of Installer, supplier, and manufacturer to maintain warranties.

Emergency Procedures: Include the following, as applicable:

Instructions on stopping.

Shutdown instructions for each type of emergency.

Operating instructions for conditions outside normal operating limits.
Required sequences for electric or electronic systems.

Special operating instructions and procedures.

arwdE

SYSTEMS AND EQUIPMENT OPERATION MANUALS

Systems and Equipment Operation Manual: Assemble a complete set of data indicating
operation of each system, subsystem, and piece of equipment not part of a system. Include
information required for daily operation and management, operating standards, and routine and
special operating procedures.

1. Engage a factory-authorized service representative to assemble and prepare information
for each system, subsystem, and piece of equipment not part of a system.

2. Prepare a separate manual for each system and subsystem, in the form of an instructional
manual for use by Owner's operating personnel.

Content: In addition to requirements in this Section, include operation data required in
individual Specification Sections and the following information:

1. System, subsystem, and equipment descriptions. Use designations for systems and
equipment indicated on Contract Documents.

Performance and design criteria if Contractor has delegated design responsibility.
Operating standards.

Operating procedures.

Operating logs.

Wiring diagrams.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

0. License requirements including inspection and renewal dates.

BOoNo RN

Descriptions: Include the following:

1. Product name and model number. Use designations for products indicated on Contract
Documents.

Manufacturer's name.

Equipment identification with serial number of each component.

Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

N GRAWN
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1.10

9. Complete nomenclature and number of replacement parts.
Operating Procedures: Include the following, as applicable:

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.
Regulation and control procedures.

Instructions on stopping.

Normal shutdown instructions.

Seasonal and weekend operating instructions.
Required sequences for electric or electronic systems.
Special operating instructions and procedures.

©CooNOR~WNE

Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as
installed.

Piped Systems: Diagram piping as installed, and identify color coding where required for
identification.

SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS

Systems and Equipment Maintenance Manuals: Assemble a complete set of data indicating
maintenance of each system, subsystem, and piece of equipment not part of a system. Include
manufacturers' maintenance documentation, preventive maintenance procedures and frequency,
repair procedures, wiring and systems diagrams, lists of spare parts, and warranty information.

1. Engage a factory-authorized service representative to assemble and prepare information
for each system, subsystem, and piece of equipment not part of a system.

2. Prepare a separate manual for each system and subsystem, in the form of an instructional
manual for use by Owner's operating personnel.

Content: For each system, subsystem, and piece of equipment not part of a system, include
source information, manufacturers’ maintenance documentation, maintenance procedures,
maintenance and service schedules, spare parts list and source information, maintenance service
contracts, and warranties and bonds as described below.

Source Information: List each system, subsystem, and piece of equipment included in manual,
identified by product name and arranged to match manual's table of contents. For each product,
list name, address, and telephone number of Installer or supplier and maintenance service agent,
and cross-reference Specification Section number and title in Project Manual and drawing or
schedule designation or identifier where applicable.

Manufacturers' Maintenance Documentation: Include the following information for each
component part or piece of equipment:

1. Standard maintenance instructions and bulletins; include only sheets pertinent to product
or component installed. Mark each sheet to identify each product or component
incorporated into the Work. If data include more than one item in a tabular format,

OPERATION AND MAINTENANCE DATA 017823-6
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identify each item using appropriate references from the Contract Documents. ldentify
data applicable to the Work and delete references to information not applicable.

a. Prepare supplementary text if manufacturers' standard printed data are not
available and where the information is necessary for proper operation and
maintenance of equipment or systems.

2. Drawings, diagrams, and instructions required for maintenance, including disassembly
and component removal, replacement, and assembly.

3. Identification and nomenclature of parts and components.

4. List of items recommended to be stocked as spare parts.

E. Maintenance Procedures: Include the following information and items that detail essential
maintenance procedures:

Test and inspection instructions.

Troubleshooting guide.

Precautions against improper maintenance.

Disassembly; component removal, repair, and replacement; and reassembly instructions.
Aligning, adjusting, and checking instructions.

Demonstration and training video recording, if available.

capwDE

F. Maintenance and Service Schedules: Include service and lubrication requirements, list of
required lubricants for equipment, and separate schedules for preventive and routine
maintenance and service with standard time allotment.

1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly,
guarterly, semiannual, and annual frequencies.

2. Maintenance and Service Record: Include manufacturers' forms for recording
maintenance.

G.  Spare Parts List and Source Information: Include lists of replacement and repair parts, with
parts identified and cross-referenced to manufacturers’ maintenance documentation and local
sources of maintenance materials and related services.

H.  Maintenance Service Contracts: Include copies of maintenance agreements with name and
telephone number of service agent.

l. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

J. Drawings: Prepare drawings supplementing manufacturers’ printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control sequence and
flow diagrams. Coordinate these drawings with information contained in record Drawings to
ensure correct illustration of completed installation.

1. Do not use original project record documents as part of maintenance manuals.

OPERATION AND MAINTENANCE DATA 017823-7
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111 PRODUCT MAINTENANCE MANUALS

A.  Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and
maintenance of each product, material, and finish incorporated into the Work.

B.  Content: Organize manual into a separate section for each product, material, and finish. Include
source information, product information, maintenance procedures, repair materials and sources,
and warranties and bonds, as described below.

C.  Source Information: List each product included in manual, identified by product name and
arranged to match manual's table of contents. For each product, list name, address, and
telephone number of Installer or supplier and maintenance service agent, and cross-reference
Specification Section number and title in Project Manual and drawing or schedule designation
or identifier where applicable.

D.  Product Information: Include the following, as applicable:

1. Product name and model number.

2. Manufacturer's name.

3. Color, pattern, and texture.

4. Material and chemical composition.

5. Reordering information for specially manufactured products.

E. Maintenance Procedures: Include manufacturer's written recommendations and the following:

1. Inspection procedures.

2. Types of cleaning agents to be used and methods of cleaning.

3. List of cleaning agents and methods of cleaning detrimental to product.
4. Schedule for routine cleaning and maintenance.

5. Repair instructions.

F. Repair Materials and Sources: Include lists of materials and local sources of materials and
related services.

G.  Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and

conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 017823
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SECTION 02 41 19 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1 SUMMARY
A.  The Work of this Section Includes:
1. Demolition and removal of selected portions of exterior or interior of building or
structure and site elements.
2. Removal and salvage of existing items for delivery to Owner and removal of existing
items for reinstallation.
B.  Related Requirements:
1. Section 011000 "Summary" for restrictions on use of the premises, Owner-occupancy
requirements, and phasing requirements.
DEFINITIONS
C. Remove: Detach items from existing construction and legally dispose of off-site unless
indicated to be removed and salvaged or removed and reinstalled.
D.  Remove and Salvage: Detach items from existing construction, in a manner to prevent damage,
and deliver to Owner as indicated.
E. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage;
prepare for reuse; and reinstall where indicated.
F. Existing to Remain: Existing items of construction that are not to be removed.
1.2 MATERIALS OWNERSHIP
A.  Unless otherwise indicated, demolition waste becomes property of Contractor.
B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones
and their contents, commemorative plaques and tablets, and other items of interest or value to
Owner that may be uncovered during demolition remain the property of Owner.
1. Carefully salvage in a manner to prevent damage and promptly return to Owner.
1.3 COORDINATION
A.  Arrange selective demolition schedule so as not to interfere with Owner's operations.
SELECTIVE DEMOLITION 024119-1

ISSUED APRIL 2025



WILEY|WILSON GT Brittain Dining Hall Servery Renovation
Comm. No. 240059 Contract No. 1185-24

1.4 PREINSTALLATION MEETINGS

A.  Predemolition Conference: Conduct conference at Project site.

L. Inspect and discuss condition of construction to be selectively demolished.

2. Review structural load limitations of existing structure.

3. Review and finalize selective demolition schedule and verify availability of demolition
personnel, equipment, and facilities needed to make progress and avoid delays.

4. Review requirements of work performed by other trades that rely on substrates exposed

by selective demolition operations.

Review areas where existing construction is to remain and requires protection.

Review and finalize protection requirements.

Review procedures for dust control.

Review storage, protection, and accounting for items to be removed for salvage or
reinstallation.

PN

1.5 INFORMATIONAL SUBMITTALS

A.  Qualification Statements: For refrigerant recovery technician.

B.  Survey of Existing Conditions: Submit survey.
C.  Proposed Protection Measures: Submit report, including Drawings, that indicates the measures
proposed for protecting individuals and property for dust control. Indicate proposed locations

and construction of barriers.

D.  Schedule of Selective Demolition Activities: Indicate the following:

1. Detailed sequence of selective demolition and removal work, with starting and ending
dates for each activity. Ensure Owner's on-site operations are uninterrupted.

2. Temporary interruption of utility services. Indicate how long utility services will be
interrupted.

3. Coordination for shutoff, capping, and continuation of utility services.

b

Use of elevator and stairs.
5. Coordination of Owner's continuing occupancy of portions of existing building and of
Owner's partial occupancy of completed Work.

E. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for
recovering refrigerant, stating that all refrigerant that was present was recovered and that
recovery was performed in accordance with EPA regulations. Include name and address of
technician and date refrigerant was recovered.

F. Warranties: Documentation indicating that existing warranties are still in effect after completion
of selective demolition.
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1.6 CLOSEOUT SUBMITTALS
A.  Inventory: Submit a list of items that have been removed and salvaged.
1.7 QUALITY ASSURANCE
A.  Refrigerant Recovery Technician Qualifications: Universal certified by an EPA-approved
certification program.
1.8 FIELD CONDITIONS
A.  Owner will occupy portions of building immediately adjacent to selective demolition area.
Conduct selective demolition so Owner's operations will not be disrupted.
B.  Conditions existing at time of inspection for bidding purpose will be maintained by Owner as
far as practical.
1. Before selective demolition, Owner will remove the following items:
C.  Notify Architect of discrepancies between existing conditions and Drawings before proceeding
with selective demolition.
D.  Hazardous Materials:
1. Hazardous materials are present in buildings and structures to be selectively demolished.

A report on the presence of hazardous materials is on file for review and use. Examine

report to become aware of locations where hazardous materials are present.

a. Do not disturb hazardous materials or items suspected of containing hazardous
materials except under procedures specified in Section Owner will provide
material safety data sheets for hazardous materials that are known to be present in
buildings and structures to be selectively demolished because of building
operations or processes performed there.

E. On-site sale of removed items or materials is not permitted.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Regulatory Requirements: Comply with governing EPA notification regulations before
beginning selective demolition. Comply with hauling and disposal regulations of authorities
having jurisdiction.
B. Standards: Comply with ANSI/ASSP A10.6 and NFPA 241.
SELECTIVE DEMOLITION 024119-3
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PART 3 - EXECUTION

3.1

32

EXAMINATION

Verify that utilities have been disconnected and capped before starting selective demolition
operations.

Review Project Record Documents of existing construction or other existing condition and
hazardous material information provided by Owner. Owner does not guarantee that existing
conditions are same as those indicated in Project Record Documents.

Perform an engineering survey of condition of building to determine whether removing any
element might result in structural deficiency or unplanned collapse of any portion of structure or

adjacent structures during selective building demolition operations.

1. Perform surveys as the Work progresses to detect hazards resulting from selective
demolition activities.

Steel Tendons: Locate tensioned steel tendons and include recommendations for de-tensioning.

Verify that hazardous materials have been remediated before proceeding with building
demolition operations.

Survey of Existing Conditions: Record existing conditions by use of preconstruction
photographs.

1. Inventory and record the condition of items to be removed for salvage or reinstallation.
Photograph or video conditions that might be misconstrued as damage caused by
removal.

2. Photograph or video existing conditions of adjoining construction including finish

surfaces, that might be misconstrued as damage caused by selective demolition
operations or removal of items for salvage or reinstallation.

PREPARATION

Temporary Protection: Provide temporary barricades and other protection required to prevent
injury to people and damage to adjacent buildings and facilities to remain.

1. Provide protection to ensure safe passage of people around selective demolition area and
to and from occupied portions of building.
2. Provide temporary weather protection, during interval between selective demolition of

existing construction on exterior surfaces and new construction, to prevent water leakage
and damage to structure and interior areas.

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are
exposed during selective demolition operations.

4. Cover and protect furniture, furnishings, and equipment that have not been removed.

5. Comply with requirements for temporary enclosures, dust control, heating, and cooling

specified in Section 015000 "Temporary Facilities and Controls."
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B.

Existing Items to Remain: Protect construction indicated to remain against damage and soiling
during selective demolition. When permitted by Architect, items may be removed to a suitable,
protected storage location and cleaned and reinstalled in their original locations after selective
demolition operations are complete.

C.  Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment in

accordance with 40 CFR 82 and regulations of authorities having jurisdiction.
33 UTILITY SERVICES AND BUILDING SYSTEMS

A.  Existing Services/Systems to Remain: Maintain utilities and building systems and equipment to
remain and protect against damage during selective demolition operations.

L. Maintain fire-protection facilities in service during selective demolition operations.

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify,
disconnect, and seal or cap off utilities and building systems serving areas to be selectively
demolished.

1. Owner will arrange to shut off indicated utilities when requested by Contractor.

2. Arrange to shut off utilities with utility companies.

3. If disconnection of utilities and building systems will affect adjacent occupied parts of
the building, provide temporary services/systems that bypass area of selective demolition
and that maintain continuity of services/systems to those parts of the building.

4. Demolish and remove existing building systems, equipment, and components indicated
on Drawings to be removed.

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap
or plug remaining piping with same or compatible piping material.

b. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug
remaining ducts with same or compatible ductwork material.

C. Equipment to Be Removed: Disconnect and cap services and remove equipment
and components.

5. Abandon existing building systems, equipment, and components indicated on Drawings
to be abandoned in place.

a. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same
or compatible piping material and leave in place.

b. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible
ductwork material and leave in place.

6. Remove and reinstall/salvage existing building systems, equipment, and components
indicated on drawings to be removed and reinstalled or removed and salvaged:

a. Equipment to Be Removed and Reinstalled: Disconnect and cap services and
remove, clean, and store equipment and components; when appropriate, reinstall,
reconnect, and make equipment operational.

b. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove
equipment and components and deliver to Owner.
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34 SALVAGE/REINSTALL

A.  Removed and Salvaged Items:

1. Clean salvaged items.

2. Pack or crate items after cleaning. Identify contents of containers with label indicating
elements, date of removal, quantity, and location where removed.

3. Store items in a secure area until delivery to Owner.

4. Transport items to Owner's storage area designated by Owner .

5. Protect items from damage during transport and storage.

B.  Removed and Reinstalled Items:

L. Clean and repair items to functional condition adequate for intended reuse.

2. Pack or crate items after cleaning and repairing. Identify contents of containers.

3. Protect items from damage during transport and storage.

4. Reinstall items in locations indicated. Comply with installation requirements for new
materials and equipment. Provide connections, supports, and miscellaneous materials
necessary to make item functional for use indicated.

3.5 SELECTIVE DEMOLITION, GENERAL

A.  General: Demolish and remove existing construction only to extent required by new
construction and as indicated. Use methods required to complete the Work within limitations of
governing regulations and as follows:

I. Proceed with selective demolition systematically, from higher to lower level. Complete
selective demolition operations above each floor or tier before disturbing supporting
members on the next lower level.

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use
cutting methods least likely to damage construction to remain or adjoining construction.
Use hand tools or small power tools designed for sawing or grinding, not hammering and
chopping. Temporarily cover openings to remain.

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring
existing finished surfaces.

4, Do not use cutting torches until work area is cleared of flammable materials. At
concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden
space before starting flame-cutting operations. Maintain portable fire-suppression devices
during flame-cutting operations.

5. Maintain fire watch during and for at least 24 hours after flame-cutting operations.

6. Maintain adequate ventilation when using cutting torches.

7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and
promptly dispose of off-site.

8. Remove structural framing members and lower to ground by method suitable to avoid
free fall and to prevent ground impact or dust generation.

9. Locate selective demolition equipment and remove debris and materials so as not to
impose excessive loads on supporting walls, floors, or framing.
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3.6

3.7

B.

Site Access and Temporary Controls: Conduct selective demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and other
adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used
facilities without permission from Owner and authorities having jurisdiction. Provide
alternate routes around closed or obstructed trafficways if required by authorities having
jurisdiction.

2. Use water mist and other suitable methods to limit spread of dust and dirt. Comply with
governing environmental-protection regulations. Do not use water when it may damage
adjacent construction or create hazardous or objectionable conditions, such as ice,
flooding, and pollution.

Work in Historic Areas: Selective demolition may be performed only in areas of Project that are
not designated as historic. In historic spaces, areas, and rooms, or on historic surfaces, the terms
"demolish" or "remove" to mean historic "removal" or "dismantling" as specified in
Section 024296 "Historic Removal and Dismantling."

SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
Concrete:

1. Demolish in small sections. Using power-driven saw, cut concrete to a depth of at least
3/4 inch at junctures with construction to remain. Dislodge concrete from reinforcement
at perimeter of areas being demolished, cut reinforcement, and then remove remainder of
concrete. Neatly trim openings to dimensions indicated.

2. Demolish in sections. Cut concrete full depth at junctures with construction to remain and
at regular intervals using power-driven saw, and then remove concrete between saw cuts.

Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain,
using power-driven saw, and then remove masonry between saw cuts.

Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and
remove.

Resilient Floor Coverings: Remove floor coverings and adhesive in accordance with
recommendations in RFCI's "Recommended Work Practices for the Removal of Resilient Floor
Coverings."

DISPOSAL OF DEMOLISHED MATERIALS

Remove demolition waste materials from Project site and dispose of them in an EPA-approved
construction and demolition waste landfill acceptable to authorities having jurisdiction.

1. Do not allow demolished materials to accumulate on-site.

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.

3. Remove debris from elevated portions of building by chute, hoist, or other device that
will convey debris to grade level in a controlled descent.
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4. Comply with requirements specified in Section 017419 "Construction Waste
Management and Disposal."

B.  Burning: Do not burn demolished materials.

3.8 CLEANING
A.  Clean adjacent structures and improvements of dust, dirt, and debris caused by selective
demolition operations. Return adjacent areas to condition existing before selective demolition
operations began.
3.9 SELECTIVE DEMOLITION SCHEDULE

A.  Remove: Existing acoustical tile ceiling in server area.

B.  Remove and Reinstall: Acoustical ceiling tiles as required for access to above ceiling scope of
work.

C. Existing to Remain: All structural elements, such as roof joists, steel columns, and concrete
foundation. All existing windows to remain. All existing walls are to remain, unless noted
otherwise on drawings. END OF SECTION 024119
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SECTION 26 00 10 - SUPPLEMENTAL REQUIREMENTS FOR ELECTRICAL

PART 1 - GENERAL

11 SUMMARY

A. Section Includes:

1.

Requirements generally applicable to all electrical Work on the Project, including but not
limited to Work specified in Divisions 26.

1.2 REFERENCES

A.  Abbreviations and Acronyms for Electrical Terms and Units of Measure:

1. A: Ampere, unit of electrical current.

2. AC or ac: Alternating current.

3. AIC: Ampere interrupting capacity.

4. AL, Al, or ALUM: Aluminum.

5. AWG: American wire gauge; see ASTM B258.

6. CB: Circuit breaker.

7. cd: Candela, the SI fundamental unit of luminous intensity.

8. CU or Cu: Copper.

9. EGC: Equipment grounding conductor.

10. EMI: Electromagnetic interference.

11. EPS: Emergency power supply.

12.  EPSS: Emergency power supply system.

13. ESS: Energy storage system.

14.  FACU: Fire-alarm control unit.

15. fc: Footcandle, an internationally recognized unit of illuminance equal to one lumen per
square foot or 10.76 Ix. The simplified conversion 1 fc = 10 Ix in the Specifications is
common practice and considered adequate precision for building construction activities.
When there are conflicts, lux is the primary unit; footcandle is specified for convenience.

16. FLC: Full-load current.

17.  ft: Foot.

18. GEC: Grounding electrode conductor.

19.  GFCI: Ground-fault circuit interrupter.

20. GFPE: Ground-fault protection of equipment.

21. GND: Ground.

22.  HACR: Heating, air conditioning, and refrigeration.

23.  HP or hp: Horsepower.

24.  HVAC: Heating, ventilating, and air conditioning.

25. Hz: Hertz.

26.  IP: Ingress protection rating (enclosures); Internet protocol (communications).

27.  IR: Infrared.

28.  KAIC: Kiloampere interrupting capacity.

29.  kcmil or MCM: One thousand circular mils.

30. kV:Kilovolt.

SUPPLEMENTAL REQUIREMENTS FOR ELECTRICAL 260010-1

ISSUED APRIL 2025



WILEY|WILSON GT Brittain Dining Hall Servery Renovation
Comm. No. 240059 Contract No. 1185-24

31. kVA: Kilovolt-ampere.

32.  kvar: Kilovolt-ampere reactive.

33.  kW: Kilowatt.

34. kWh: Kilowatt-hour.

35.  LAN: Local area network.

36.  Ib: Pound (weight).

37. LCD: Liquid-crystal display.

38. LED: Light-emitting diode.

39. Im: Lumen, the Sl-derived unit of luminous flux.
40. LRC: Locked-rotor current.

41. LV: Low voltage.

42.  MLO: Main lugs only.

43. MOV: Metal-oxide varistor.

44.  MV: Medium voltage.

45. MVA: Megavolt-ampere.

46.  mW: Milliwatt.

47.  MW: Megawatt.

48. MWh: Megawatt-hour.

49. N.C.: Normally closed.

50.  Ni-Cd: Nickel-cadmium.

51.  N.O.: Normally open.

52.  NPT: National (American) standard pipe taper.

53. OCPD: Overcurrent protective device.

54.  PC: Personal computer.

55.  PF or pf: Power factor.

56. PVC: Polyvinyl chloride.

57.  RFI: (electrical) Radio-frequency interference; (contract) Request for interpretation.
58. RMS or rms: Root-mean-square.

59. RPM or rpm: Revolutions per minute.

60. SCCR: Short-circuit current rating.

61. SCR: Silicon-controlled rectifier.

62. SPD: Surge protective device.

63. sQ.: Square.

64. SWD: Switching duty.

65.  TCP/IP: Transmission Control Protocol/Internet Protocol.
66. TR: Tamper resistant.

67. TVSS: Transient voltage surge suppressor.

68. UL: (standards) UL Standards & Engagement Inc.; (product categories) UL, LLC.
69. UL CCN: UL Category Control Number.

70. UV: Ultraviolet.

71.  V:Volt, unit of electromotive force.

72.  V(ac): Volt, alternating current.

73.  V(dc): Volt, direct current.

74.  VA: Volt-ampere, unit of complex electrical power.
75.  VAR: Volt-ampere reactive, unit of reactive electrical power.
76.  VOM: Volt-ohm-multimeter.

77. VolP: Voice over Internet Protocol.

78.  W: Watt, unit of real electrical power.

79.  Wh: Watt-hour, unit of electrical energy usage.

80. WR: Weather resistant.
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B.

Abbreviations and Acronyms for Electrical Raceway Types:

1. EMT: Electrical metallic tubing.

2. EMT-S: Steel electrical metallic tubing.

3. ERMC: Electrical rigid metal conduit.

4. ERMC-S-G: Galvanized-steel electrical rigid metal conduit.

5. FMC: Flexible metal conduit.

6. FMC-S: Steel flexible metal conduit.

7. IMC: Steel electrical intermediate metal conduit.

8. LFMC: Liquidtight flexible metal conduit.

9. LFMC-S: Steel liquidtight flexible metal conduit.

10. RGS: See ERMC-S-G.

11. RMC: See ERMC.

C.  Abbreviations and Acronyms for Electrical Single-Conductor and Multiple-Conductor Cable

Types:

1. CL2: Class 2 cable.

2. CL3: Class 3 cable.

3. MC: Metal-clad cable.

4. THW: Thermoplastic, heat- and moisture-resistant cable.

5. THHN: Thermoplastic, heat-resistant cable with nylon jacket outer sheath.

6. THHW: Thermoplastic, heat- and moisture-resistant cable.

7. THWN: Thermoplastic, moisture- and heat-resistant cable with nylon jacket outer sheath.

8. TW: Thermoplastic, moisture-resistant cable.

9. XHHW: Cross-linked polyethylene, heat- and moisture-resistant cable.

D.  Definitions:

1. Cable: In accordance with NIST NBS Circular 37 and IEEE standards, in the United
States for the purpose of interstate commerce, the definition of "cable" is (1) a conductor
with insulation, or a stranded conductor with or without insulation (single-conductor
cable); or (2) a combination of conductors insulated from one another (multiple-
conductor cable).

2. Conductor: In accordance with NIST NBS Circular 37 and IEEE standards, in the United
States for the purpose of interstate commerce, the definition of "conductor"” is (1) a wire
or combination of wires not insulated from one another, suitable for carrying an electric
current; (2) (National Electrical Safety Code) a material, usually in the form of wire,
cable, or bar, suitable for carrying an electric current; or (3) (general) a substance or body
that allows a current of electricity to pass continuously along it.

3. Conduit: A structure containing one or more duct raceways.

4. Electrical Service: The conductors and equipment for delivering electric energy from the
serving utility to the wiring system of the premises served.

5. Enclosure: The case or housing of an apparatus, or the fence or wall(s) surrounding an
installation, to prevent personnel from accidentally contacting energized parts or to
protect the equipment from physical damage. Types of enclosures and enclosure covers
include the following:

a. Cabinet: An enclosure that is designed for either surface mounting or flush
mounting and is provided with a frame, mat, or trim in which a swinging door or
doors are or can be hung.

b. Conduit Body: A means for providing access to the interior of a conduit or tubing
system through one or more removable covers at a junction or terminal point. In
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the United States, conduit bodies are listed in accordance with outlet box
requirements.

Conduit Box: A box having threaded openings or knockouts for conduit, EMT, or
fittings.

Cover Plate: A cover designed for protecting wiring devices installed in flush-
mounted device boxes while permitting their safe operation; also called a faceplate
or wallplate.

Cutout Box: An enclosure designed for surface mounting that has swinging doors
or covers secured directly to and telescoping with the walls of the enclosure.
Device Box: A box with provisions for mounting a wiring device directly to the
box.

Extension Ring: A ring intended to extend the sides of an outlet box or device box
to increase the box depth, volume, or both.

Floor-Mounted Enclosure: A floor box and floor box cover assembly with means
to mount in the floor that is sealed against the entrance of scrub water at the floor
level.

Junction Box: A box with a blank cover that joins different runs of raceway or
cable and provides space for connection and branching of the enclosed conductors.
Outlet Box: A box that provides access to a wiring system having pryout openings,
knockouts, threaded entries, or hubs in either the sides or the back, or both, for the
entrance of conduit, conduit or cable fittings, or cables, with provisions for
mounting an outlet box cover, but without provisions for mounting a wiring device
directly to the box.

Pull Box: A box with a blank cover that joins different runs of raceway and
provides access for pulling or replacing the enclosed cables or conductors.

Ring: A sleeve, which is not necessarily round, used for positioning a recessed
wiring device flush with the plaster, concrete, drywall, or other wall surface.

Ring Cover: A box cover, with raised center portion to accommodate a specific
wall or ceiling thickness, for mounting wiring devices or luminaires flush with the
surface.

Termination Box: An enclosure designed for installation of termination base
assemblies consisting of bus bars, terminal strips, or terminal blocks with provision
for wire connectors to accommodate incoming or outgoing conductors, or both.

6. Emergency Systems: Those systems legally required and classed as emergency by
municipal, state, federal, or other codes, or by any governmental agency having
jurisdiction that are designed to ensure continuity of lighting, electrical power, or both, to
designated areas and equipment in the event of failure of the normal supply for safety to
human life.

7. Fault Limited: Providing or being served by a source of electrical power that is limited to
not more than 100 W when tested in accordance with UL 62368-1.

a.

The term "fault limited" is intended to encompass most Class 1, 2, and 3 power-
limited sources complying with Article 725 of NFPA 70; Class ES1 and ES2
electrical energy sources that are Class PS1 electrical power sources (e.g., USB);
and Class ES3 electrical energy sources that are Class PS1 and PS2 electrical
power sources (e.g., POE). See UL 62368-1 for discussion of classes of electrical
energy sources and classes of electrical power sources.

8. Jacket: A continuous nonmetallic outer covering for conductors or cables.
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9.

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

Luminaire: A complete lighting unit consisting of a light source such as a lamp, together
with the parts designed to position the light source and connect it to the power supply. It
may also include parts to protect the light source or the ballast or to distribute the light.
Multi-Outlet Assembly: A type of surface, flush, or freestanding raceway designed to
hold conductors, receptacles, and switches, assembled in the field or at the factory.
One-Line Diagram: A diagram that shows, by means of single lines and graphic symbols,
the course of an electric circuit or system of circuits and the component devices or parts
used therein. Also called "single-line diagram."

Plenum: A compartment or chamber to which one or more air ducts are connected and
that forms part of the air distribution system.

Protective Device: A device that senses when an abnormal current flow, abnormal
voltage potential, or other abnormal electrical waveform exists and then disconnects the
affected portion of the circuit from the system. Common protective devices include fuses,
circuit breakers, relays, ground-fault circuit interrupters, and arc-fault circuit interrupters.
Receptacle: A fixed connecting device arranged for insertion of a power cord plug. Also
called a power jack.

Receptacle Outlet: One or more receptacles mounted in a box with a suitable protective
cover.

Sheath: A continuous metallic covering for conductors or cables.

UL Category Control Number (CCN): An alphabetic or alphanumeric code used to
identify product categories covered by UL's Listing, Classification, and Recognition
Services.

Voltage Class: For specified circuits and equipment, voltage classes are defined as
follows:

a. Control Voltage: Having electromotive force between any two conductors, or
between a single conductor and ground, that is supplied from a battery or other
Class 2 or Class 3 power-limited source.

b. Line Voltage: (1) (controls) Designed to operate using the supplied low-voltage
power without transformation. (2) (transmission lines, transformers, SPDs) The
line-to-line voltage of the supplying power system.

C. Extra-Low Voltage (ELV): Not having electromotive force between any two
conductors, or between a single conductor and ground, exceeding 30 V(ac rms),
42 V(ac peak), or 60 V(dc).

d. Low Voltage (LV): Having electromotive force between any two conductors, or
between a single conductor and ground, that is rated above 30 V but not exceeding
1000 V.

Wire: In accordance with NIST NBS Circular 37 and IEEE standards, in the United
States for the purpose of interstate commerce, the definition of "wire" is a slender rod or
filament of drawn metal. A group of small wires used as a single wire is properly called a
"stranded wire." A wire or stranded wire covered with insulation is properly called an
"insulated wire" or a "single-conductor cable." Nevertheless, when the context indicates
that the wire is insulated, the term "wire" will be understood to include the insulation.

13 COORDINATION

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities
occupied by Owner or others unless permitted under the following conditions:
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15

1. Notify Owner no fewer than seven days in advance of proposed interruption of electrical

service.

2. Do not proceed with interruption of electrical service without Owner's written
permission.

3. Coordinate interruption with systems impacted by outage including, but not limited to,
the following:

a. Emergency lighting.
b. Elevators.
C. Fire-alarm systems.

Interruption of Existing Fire-Alarm System: Do not interrupt fire-alarm system to facilities
occupied by Owner or others unless permitted under the following conditions:

1. Notify Owner seven days in advance of proposed interruption of fire-alarm system.
2. Do not proceed with interruption of fire-alarm system without Owner's written
permission.

SEQUENCING

Conduct and submit results of power system studies before submitting product data and Shop
Drawings for electrical equipment.

CLOSEOUT SUBMITTALS
Operation and Maintenance Data:

1. Provide emergency operation, normal operation, and preventive maintenance manuals for
each system, equipment, and device.

2. Include the following information:

a. Manufacturer's operating specifications.

b. User's guides for software and hardware.

C. Schedule of maintenance material items recommended to be stored at the Project
site.

d. Detailed instructions covering operation under both normal and abnormal
conditions.

e. Time-current curves for overcurrent protective devices and manufacturer's written
instructions for testing and adjusting their settings.

f. List of load-current and overload-relay heaters with related motor nameplate data.
List of lamp types and photoelectric relays used on the Project, with ANSI and
manufacturers' codes.

h. Manufacturer's instructions for setting field-adjustable components.

i Manufacturer's instructions for testing, adjusting, and reprogramming
microprocessor controls.

J- EPSS: Manufacturer's system checklists, maintenance schedule, and maintenance
log sheets in accordance with NFPA 110.
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PART 2 - PRODUCTS

2.1 SUBSTITUTION LIMITATIONS FOR ELECTRICAL EQUIPMENT

A.  Substitution requests for electrical equipment will be entertained under the following
conditions:

1. Substitution requests may be submitted for consideration if accompanied by value
analysis data indicating that substitution will comply with the Project performance
requirements while significantly increasing value for Owner throughout life of facility.

2. Substitution requests may be submitted for consideration concurrently with submission of
power system study reports when those reports indicate that substitution is necessary for
safety of maintenance personnel and facility occupants.

3. Contractor is responsible for sequencing and scheduling power system studies and
electrical equipment procurement.

PART 3 - EXECUTION

3.1 INSTALLATION OF ELECTRICAL WORK

A.  Unless more stringent requirements are specified in the Contract Documents or manufacturers'
written instructions, comply with NFPA 70 and NECA NEIS 1 for installation of electrical
Work on the Project. Consult Architect for resolution of conflicting requirements.
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SECTION 26 05 19 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

11 SUMMARY
A.  Section Includes:

1. Copper building wire.

2. Metal-clad cable, Type MC.

3. Connectors and splices.

B.  Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical” for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

1.2 INFORMATIONAL SUBMITTALS

A.  Field quality-control reports.

PART 2 - PRODUCTS

2.1 COPPER BUILDING WIRE

A.  Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with
an overall insulation layer or jacket, or both, rated 600 V or less.

B. Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.

2. Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."

C.  Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8
for stranded conductors.

D.  Conductor Insulation:
1. Type THHN and Type THWN-2. Comply with UL 83.
2. Type THW and Type THW-2. Comply with NEMA WC-70/ICEA S-95-658 and UL 83.
3. Type XHHW-2. Comply with UL 44.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519-1
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2.2 METAL-CLAD CABLE, TYPE MC
A.  Description: A factory assembly of one or more current-carrying insulated conductors in an
overall metallic sheath.
B.  Standards:
1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.
2. Comply with UL 1569.
3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."
C.  Circuits:
1. Single circuit with color-coded conductors.
D.  Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8
for stranded conductors.
E.  Ground Conductor: Bare.
F. Conductor Insulation:
1. Type TEN/THHN/THWN-2. Comply with UL 83.
2. Type XHHW-2. Comply with UL 44.
G.  Armor: Steel, interlocked.
H.  Jacket: PVC applied over armor.
2.3 CONNECTORS AND SPLICES
A.  Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material,
type, and class for application and service indicated; listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and use.
B.  Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set
screws, designed to connect conductors specified in this Section.
C.  Lugs: One piece, seamless, designed to terminate conductors specified in this Section.
1. Material: Copper.
2. Type: One or Two hole with standard or long barrels as required.
3. Termination: Compression.
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2.4

A

B.

C.

D.

FIRESTOPPING

Provide firestopping materials, supplied from a single domestic manufacturer, consisting of
commercially manufactured, ashestos-free, nontoxic products FM APP GUIDE approved, or
UL listed, for use with applicable construction and penetrating items.

Provide material that has a flame spread of 25 or less, and a smoke developed rating of 50 or
less, when tested in accordance with ASTM E84 or UL 723. Provide an approved firestopping
material as listed in UL Fire Resistance or by a nationally recognized testing laboratory.

Provide material that is nontoxic and carcinogen free to humans at all stages of application or
during fire conditions and does not contain hazardous chemicals or require harmful chemicals to
clean material or equipment.

Firestop systems must be UL Fire Resistance listed or FM APP GUIDE approved with "F"
rating at least equal to fire-rating of fire wall or floor in which penetrated openings are to be
protected. Where required, firestop systems must also have "T" rating at least equal to the fire-
rated floor in which the openings are to be protected.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS
A.  Feeders:
1. Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
B.  Branch Circuits:
1. Copper:
a. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

A.  Feeders: Type THHN/THWN-2, single conductors in raceway or Type XHHW-2, single
conductors in raceway.

B.  Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors in
raceway. Metal-clad cable may be utilized in concealed and accessible locations above ceilings
per NEC.

3.3 INSTALLATION, GENERAL
A.  Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519-3
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B.

Complete raceway installation between conductor and cable termination points in accordance
with Section 260533.13 "Conduits for Electrical Systems" prior to pulling conductors and
cables.

C.  Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

D.  Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

E. Install parallel and perpendicular to building lines.

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

3.4 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.

B. Make splices, terminations, and taps that are compatible with conductor material and that
possess equivalent or better mechanical strength and insulation ratings than unspliced
conductors.

C.  Wiring at Outlets: Install conductor at each outlet, with at least 6 inch of slack.

35 IDENTIFICATION

A. ldentify and color-code conductors and cables according to Section 260553 "ldentification for
Electrical Systems."

B. Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.

3.6 FIRESTOPPING

A.  Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore

original fire-resistance rating of assembly according.
3.7 FIELD QUALITY CONTROL
A.  Tests and Inspections:
1. After installing conductors and cables and before electrical circuitry has been energized,
test service entrance and feeder conductors for compliance with requirements.
2. After installing conductors and cables and before electrical circuitry has been energized,
test feeder conductors.
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519-4
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3. Perform each of the following visual and electrical tests:

a.

b.

~o a0

g.
h.

Inspect exposed sections of conductor and cable for physical damage and correct
connection according to the single-line diagram.
Test bolted connections for high resistance using one of the following:

1) A low-resistance ohmmeter.
2) Calibrated torque wrench.
3)  Thermographic survey.

Inspect compression-applied connectors for correct cable match and indentation.
Inspect for correct identification.

Inspect cable jacket and condition.

Insulation-resistance test on each conductor for ground and adjacent conductors.
Apply a potential of 500 V(dc) for 300 V rated cable and 1000 V(dc) for 600 V
rated cable for a one-minute duration.

Continuity test on each conductor and cable.

Uniform resistance of parallel conductors.

B.  Cables will be considered defective if they do not pass tests and inspections.

C.  Prepare test and inspection reports to record the following:

1. Procedures used.

2. Results that comply with requirements.

3. Results that do not comply with requirements, and corrective action taken to achieve
compliance with requirements.

END OF SECTION 260519
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SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Grounding and bonding conductors.
Grounding and bonding clamps.
Grounding and bonding bushings.
Grounding and bonding hubs.
Grounding and bonding connectors.

arwdE

B.  Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical” specifies additional
requirements applicable to coordinating, scheduling, and sequencing of the Work
specified in this Section.

2. Section 260553 "ldentification for Electrical Systems" specifies electrical equipment
labels and warning signs installed by this Section.

1.2 ACTION SUBMITTALS

A.  Field quality-control reports.

1.3 INFORMATIONAL SUBMITTALS

A.  Manufacturer's published instructions.

1.4 CLOSEOUT SUBMITTALS
A.  Operation and Maintenance Data:

1. In addition to items specified in Section 260010 "Supplemental Requirements for
Electrical,” include the following:

a. Plans showing locations of grounding features described in "Field Quality Control
for Grounding and Bonding" Article, including the following:
1)  Grounding electrodes.

2)  Tests must determine if ground-resistance or impedance values remain
within specified maximums, and instructions must recommend corrective
action if values do not.

3) Include recommended testing intervals.
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15 QUALIFICATIONS
A.  Electrical Power Testing and Inspecting Agency: Entities possessing active credentials from a
qualified electrical testing laboratory recognized by authorities having jurisdiction.
1.6 SERVICE CONDITIONS FOR ELECTRICAL EQUIPMENT
A.  Electrical and ICT Equipment Grounding (Earthing): Do not exceed 25 Q resistance to ground

(earth).

1. Contact Architect/Engineer for resolution if 25 Q specified resistance to ground (earth) is
not attained after complying with prescriptive requirements in Article 250 of NFPA 70.

PART 2 - PRODUCTS

2.1

2.2

2.3

A

A

B.

A

PERFORMANCE REQUIREMENTS

Regulatory Requirements: Products or components listed and labeled in accordance with
NFPA 70, by qualified electrical testing laboratory recognized by authorities having
jurisdiction, and marked for intended location and application.

GROUNDING AND BONDING CONDUCTORS
Equipment Grounding Conductor:

1. Standard Features: 600 V, THHN/THWN-2 or THWN-2, copper or tinned-copper wire or
cable, green color, in accordance with Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."

ASTM - Bare Copper Grounding and Bonding Conductor:
1. Standard Features: Complying with one or more of the following:

Soft or Annealed Copper Wire: ASTM B3.

Concentric-Lay Stranded Copper Conductor: ASTM B8.

Tin-Coated Soft or Annealed Copper Wire: ASTM B33.

19-Wire Combination Unilay-Stranded Copper Conductor: ASTM B787/B787M.

cooe

GROUNDING AND BONDING CLAMPS

Description: Clamps suitable for attachment of grounding and bonding conductors to grounding

electrodes, pipes, tubing, and rebar. UL Rod Grounding and Bonding Clamp:

1. Source Limitations: Obtain products from single manufacturer.

2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:

a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467.

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526-2
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B. UL KDER - Exothermically Welded Connection:

1.
2.

Source Limitations: Obtain products from single manufacturer.

Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:

a. Grounding and Bonding Equipment: UL CCN KDER,; including UL 467.

b. Grounding and Bonding Equipment for Communications: UL CCN KDSH;
including UL 467.Standard Features: Exothermic-welding kits of types
recommended by kit manufacturer for materials being joined and installation
conditions.

2.4 GROUNDING AND BONDING BUSHINGS

A.  Description: Bonding bushings connect conduit fittings, tubing fittings, threaded metal conduit,
and unthreaded metal conduit to metal boxes and equipment enclosures, and have one or more
bonding screws intended to provide electrical continuity between bushing and enclosure.
Grounding bushings have provision for connection of bonding or grounding conductor and may
or may not also have bonding screws.

B. UL KDER - Bonding Bushing:

1.
2.

Source Limitations: Obtain products from single manufacturer.

Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:

a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467.

Standard Features: Threaded bushing with insulated throat.

2.5 GROUNDING AND BONDING HUBS

Copy and re-edit paragraph below for each configuration indicated on the Drawings.

Insert drawing designation. Use these designations on the Drawings to identify each product.

A. UL KDER - Grounding and Bonding Hub:

1. Source Limitations: Obtain products from single manufacturer.

2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:
a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467.

3. Standard Features: Insulated, gasketed, watertight hub with mechanical-type wire
terminal.
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2.6 GROUNDING AND BONDING CONNECTORS
A. UL KDER - Pressure-Type Grounding and Bonding Busbar Cable Connector:
1. Source Limitations: Obtain products from single manufacturer.
2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:
a. Grounding and Bonding Equipment: UL CCN KDER,; including UL 467.
b. Grounding and Bonding Equipment for Communications: UL CCN KDSH;
including UL 467.
3. Standard Features: Copper or copper alloy, for compression bonding of one or more
conductor directly to copper busbar. Listed for direct burial.
2.7 GROUNDING (EARTHING) ELECTRODES
A. UL KDER - Rod Electrode:

1. Source Limitations: Obtain products from single manufacturer.

2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:

a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467.

3. Standard Features: Copper-clad 3/4 inch by 10 ft.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine facility's grounding electrode system and equipment grounding for compliance with
requirements for maximum ground-resistance level and other conditions affecting performance
of grounding and bonding of electrical system.
B. Inspect test results of grounding system measured at point of electrical service equipment
connection.
C.  Prepare written report, endorsed by Installer, listing conditions detrimental to performance of
the Work.
D. Proceed with connection of electrical service equipment only after unsatisfactory conditions
have been corrected.
3.2 SELECTION OF GROUNDING AND BONDING PRODUCTS
A.  Grounding and Bonding Conductors:
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1. Provide solid conductor for 8 AWG and smaller, and stranded conductors for 6 AWG
and larger unless otherwise indicated.

2. Custom-Length Insulated Equipment Bonding Jumpers: 6 AWG, 19-strand, Type THHN.

3. Bonding Cable: 28 kemil, 14 strands of 17 AWG conductor, 1/4 inch in diameter.

4. Bonding Conductor: 4 AWG or 6 AWG, stranded conductor.

5. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-
5/8 inch wide and 1/16 inch thick.

6. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper
ferrules; 1-5/8 inch wide and 1/16 inch thick.

7. Underground Grounding Conductors: Install bare tinned-copper conductor, 2/0 AWG

minimum or as indicated.

B.  Grounding and Bonding Connectors:

1.
2.

3.

Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
Underground Connections: Welded connectors except at test wells and as otherwise
indicated.

Connections to Structural Steel: Welded connectors.

C.  Grounding and Bonding Busbars: Provide in electrical equipment rooms, in rooms housing
service equipment, and elsewhere as indicated on the Drawings.

3.3 INSTALLATION OF GROUNDING AND BONDING

A.  Comply with manufacturer's published instructions.

B. Reference Standards:

LCoOoNOR~WNE

10.

Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1.
Electrical Maintenance: NFPA 70B.

Electrical Safety: NFPA 70E.

Grounding and Bonding: NECA NEIS 331 and Article 250 of NFPA 70.
Communications Work: BICSI N1.

Emergency and Standby Power Work: NFPA 110, NFPA 111, and NECA NEIS 416.
Work in Confined Spaces: NFPA 350.

Work in Basements and Other Developed Subterranean Spaces: NFPA 520.

Ground Bonding Common with Lightning Protection System: Comply with NFPA 780
and UL 96 when interconnecting with lightning protection system. Bond electrical power
system ground directly to lightning protection system grounding conductor at closest
point to electrical service grounding electrode. Use bonding conductor sized same as
system grounding electrode conductor, and install in conduit.

Consult Architect/Engineer for resolution of conflicting requirements.

C.  Special Techniques:

1. Grounding and Bonding Conductors:

a. Route along shortest and straightest paths possible unless otherwise indicated or
required by Code. Avoid obstructing access or placing conductors where they may
be subjected to strain, impact, or damage.
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Underground Grounding Conductors:

1) Bury at least 30 inch below grade.

2. Grounding and Bonding Connectors: Make connections so possibility of galvanic action
or electrolysis is minimized. Select connectors, connection hardware, conductors, and
connection methods so metals in direct contact are galvanically compatible.

a.

b.
C.

Use electroplated or hot-tin-coated materials to ensure high conductivity and to
make contact points closer in order of galvanic series.

Make connections with clean, bare metal at points of contact.

Make aluminum-to-steel connections with stainless steel separators and
mechanical clamps.

Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers
and mechanical clamps.

Coat and seal connections having dissimilar metals with inert material to prevent
future penetration of moisture to contact surfaces.

Bonding Straps and Jumpers: Install in locations accessible for inspection and
maintenance except where routed through short lengths of conduit.

1) Bonding to Structure: Bond straps directly to basic structure, taking care not
to penetrate adjacent parts.

2) Bonding to Equipment Mounted on Vibration Isolation Hangers and
Supports: Install bonding so vibration is not transmitted to rigidly mounted
equipment.

3) Use exothermic-welded connectors for outdoor locations; if disconnect-type
connection is required, use bolted clamp.

Grounding and Bonding for Piping:

1) Metal Water Service Pipe: Install insulated copper grounding conductors, in
conduit, from building's main service equipment, or grounding bus, to main
metal water service entrances to building. Connect grounding conductors to
main metal water service pipes; use bolted clamp connector or bolt lug-type
connector to pipe flange by using one of lug bolts of flange. Where
dielectric main water fitting is installed, connect grounding conductor on
street side of fitting. Bond metal grounding conductor conduit or sleeve to
conductor at each end.

2)  Water Meter Piping: Use braided-type bonding jumpers to electrically
bypass water meters. Connect to pipe with bolted connector.

3) Bond each aboveground portion of gas piping system downstream from
equipment shutoff valve.

3. Grounding and Bonding Busbars:

a.

Install busbar horizontally, on insulated spacers 2 inch minimum from wall, 6 inch
above finished floor unless otherwise indicated.

4, Electrodes:
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a. Ground Rods: Drive rods until tops are 2 inch below finished floor or final grade
unless otherwise indicated.

1) Interconnect ground rods with grounding electrode conductor below grade
and as otherwise indicated. Make connections without exposing steel or
damaging coating if any.

2) Use exothermic welds for below-grade connections.

5. Grounding at Service:

a. Equipment grounding conductors and grounding electrode conductors must be
connected to ground busbar. Install main bonding jumper between neutral and
ground buses.

6. Equipment Grounding and Bonding:

a. Install insulated equipment grounding conductors with feeders and branch circuits.
b. Install insulated equipment grounding conductors with the following items, in
addition to those required by NFPA 70:

1) Feeders and branch circuits.

2) Lighting circuits.

3) Receptacle circuits.

4) Single-phase motor and appliance branch circuits.
5)  Three-phase motor and appliance branch circuits.
6) Flexible raceway runs.

3.4 FIELD QUALITY CONTROL FOR GROUNDING AND BONDING

A.  Administrant for Electrical Power Tests and Inspections:
1. Administer and perform tests and inspections.

B.  Acceptance Testing Preparation:
C.  Testsand Inspections:

1. After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted,
electrical connections with calibrated torque wrench in accordance with manufacturer's
published instructions.

3. Test completed grounding system at each location where maximum ground-resistance
level is specified, at service disconnect enclosure grounding terminal. Make tests at
ground rods before conductors are connected.

a. Measure ground resistance no fewer than two full days after last trace of
precipitation and without soil being moistened by means other than natural
drainage or seepage and without chemical treatment or other artificial means of
reducing natural ground resistance.

b. Perform tests by fall-of-potential method in accordance with IEEE Std 81.
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C. Excessive Ground Resistance: If resistance to ground exceeds specified values,
notify Architect promptly and include recommendations to reduce ground
resistance.

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod
assembly, and other grounding electrodes. ldentify each by letter in alphabetical order,
and key to record of tests and observations. Include number of rods driven and their depth
at each location, and include observations of weather and other phenomena that may
affect test results. Describe measures taken to improve test results.

D.  Nonconforming Work:

1. Grounding system will be considered defective if it does not pass tests and inspections.
2. Remove and replace defective components and retest.

E.  Collect, assemble, and submit test and inspection reports.
1. Report measured ground resistances that exceed the following values:
a. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:
10 Q.
3.5 PROTECTION
A.  After installation, protect grounding and bonding cables and equipment from construction

activities. Remove and replace items that are contaminated, defaced, damaged, or otherwise
caused to be unfit for use prior to acceptance by Owner.

END OF SECTION 260526
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SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11

A

B.

SUMMARY
Section Includes:

1. Support systems.

2. Mounting, anchoring, and attachment components.
3. Installation of fabricated metal supports.

4. Installation of concrete bases.

Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical” specifies additional
requirements applicable to coordinating, scheduling, and sequencing of the Work
specified in this Section.

PART 2 - PRODUCTS

2.1

A

B.

C.

SUPPORT SYSTEMS

Steel Slotted Support Systems :
1. Standard Features: Preformed steel channels and angles with minimum 13/32 inch
diameter holes at a maximum of 8 inch on center in at least one surface.

Referenced Standard: MFMA-4 factory-fabricated components for field assembly.
Material for Channel, Fittings, and Accessories: Galvanized steel.

Channel Width: 1-5/8 inch or as required to suit application.

Metallic Coatings: Hot-dip galvanized after fabrication and applied according to
MFMA-4.

e. Protect finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

oo oTe

Conduit and Cable Support Devices:

1. Standard Features: Steel hangers, clamps, and associated fittings, designed for types and
sizes of raceway or cable to be supported.

Structural Steel for Fabricated Supports and Restraints:

1. Standard Features: ASTM A36/A36M steel plates, shapes, and bars; black and
galvanized.
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2.2 MOUNTING, ANCHORING, AND ATTACHMENT COMPONENTS
A.  Powder-Actuated Fasteners:

1. Standard Features: Threaded-steel stud, for use in hardened portland cement concrete,
steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads
and building materials where used.

B.  Mechanical-Expansion Anchors:

1. Standard Features: Insert-wedge-type, zinc-coated steel, for use in hardened portland
cement concrete, with tension, shear, and pullout capacities appropriate for supported
loads and building materials where used.

C. Concrete Inserts:
1. Standard Features: Steel or malleable-iron, slotted support system units are similar to
MSS Type 18 units and comply with MFMA-4 or MSS SP-58.
D.  Clamps for Attachment to Steel Structural Elements:
1. Standard Features: MSS SP-58 units are suitable for attached structural element.
E.  Through Bolts:
1. Standard Features: Structural type, hex head, and high strength. Comply with
ASTM F3125/F3125M, Grade A325.
F. Toggle Bolts:
1. Standard Features: steel springhead type.
G.  Hanger Rods:

1. Standard Features: Threaded steel.

PART 3 - EXECUTION

3.1 SELECTION OF HANGERS AND SUPPORTS

A.  Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for
EMT, IMC, and ERMC as required by NFPA 70. Minimum rod size must be 1/4inch in
diameter.

B.  Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support
system, sized so capacity can be increased by at least 25 percent in future without exceeding
specified design load limits.

1. Secure raceways and cables to these supports with two-bolt conduit clamps.
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 260529 -2
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3.2

C.

Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2inch and smaller raceways serving branch circuits above suspended ceilings, and for
fastening raceways to trapeze supports.

INSTALLATION OF HANGERS AND SUPPORTS

Comply with manufacturer's published instructions.

Reference Standards for Installation: Unless more stringent installation requirements are
specified in the Contract Documents or manufacturer's published instructions, comply with the
following:

arowbdPE

Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1.
Hot Work: NFPA 51B.

Work in Confined Spaces: NFPA 350.

Work in Basements and Other Developed Subterranean Spaces: NFPA 520.
Installation of Steel Conduit: NECA NEIS 101.

Special Installation Techniques:

1.

Raceway Support Methods: In addition to methods described in NECA NEIS 1, EMT
IMC and ERMC may be supported by openings through structure members, in
accordance with NFPA 70.

Strength of Support Assemblies: Where not indicated, select sizes of components so
strength will be adequate to carry present and future static loads within specified loading
limits. Minimum static design load used for strength determination must be weight of
supported components plus 200 Ib.

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and
fasten electrical items and their supports to building structural elements by the following
methods unless otherwise indicated by code:

a. To Wood: Fasten with lag screws or through bolts.

b. To New Concrete: Bolt to concrete inserts.

C. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion
anchor fasteners on solid masonry units.

d. To Existing Concrete: Expansion anchor fasteners.

e. Instead of expansion anchors, powder-actuated driven threaded studs provided
with lock washers and nuts may be used in existing standard-weight concrete
4 inch thick or greater. Do not use for anchorage to lightweight-aggregate concrete
or for slabs less than 4 inch thick.

f. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock

washers and nuts, Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27),

complying with MSS SP-69, or Spring-tension clamps.

To Light Steel: Sheet metal screws.

Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount

cabinets, panelboards, disconnect switches, control enclosures, pull and junction

boxes, transformers, and other devices on slotted-channel racks attached to

substrate.

Je
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4. Drill holes for expansion anchors in concrete at locations and to depths that avoid the
need for reinforcing bars.

D. Interfaces with Other Work:
1. Touchup Finishes:

a. Clean field welds and abraded areas of shop paint. Paint exposed areas
immediately after erecting hangers and supports. Use same materials as used for
shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted
surfaces.

1)  Apply paint by brush or spray to provide minimum dry film thickness of
2.0 mils.
b. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and
apply galvanizing-repair paint to comply with ASTM A780.

2. Installation of Fabricated Metal Supports:
a. Provide site-fabricated metal supports.
b. Cut, fit, and place miscellaneous metal supports accurately in location, alignment,

and elevation to support and anchor electrical materials and equipment.
C. Field Welding: Comply with AWS D1.1/D1.1M. Submit welding certificates.

END OF SECTION 260529
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SECTION 26 05 33.13 - CONDUITS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11

A

B.

1.2

SUMMARY

Section Includes:

cuapwNE

Type EMT duct raceways and elbows.

Type ERMC duct raceways, elbows, couplings, and nipples.
Type FMC duct raceways.

Type IMC duct raceways.

Type LFMC duct raceways.

Fittings for conduit, tubing, and cable.

Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical” specifies additional
coordination, scheduling, sequencing, submittal, and installation requirements applicable
to the Work for electrical, communications, and electronic safety and security systems on
the Project, including wiring methods.

2. Section 260519 "Low-Voltage for Electrical Power Conductors and Cables" specifies
nonmetallic underground conduit with conductors (Type NUCC).

3. Section 260529 "Hangers and Supports for Electrical Systems" specifies conduit hangers
and supports referenced by this Section.

4. Section 260553 "lIdentification for Electrical Systems" specifies electrical equipment
labels.

REFERENCES

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A. Regulatory Requirements: Products or components listed and labeled in accordance with
NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction
and marked for intended location and application.
2.2 TYPE EMT DUCT RACEWAYS AND ELBOWS
A. UL FIMX - Steel Electrical Metal Tubing (EMT-S) and Elbows:
1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:
a. UL CCN FIMX; including UL 797.
CONDUITS FOR ELECTRICAL SYSTEMS 260533.13-1
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2.3

24

2.5

2. Standard Features:

Material: Steel.

Exterior Coating: Zinc.

Interior Coating: Zinc with organic top coating.

Minimum Trade Size: Metric designator 16 (trade size 1/2).

cooe

TYPE ERMC DUCT RACEWAYS, ELBOWS, COUPLINGS, AND NIPPLES

UL DYIX - Galvanized-Steel Electrical Rigid Metal Conduit (ERMC-S-G), Elbows, Couplings,

and Nipples:

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:

a. UL CCN DYIX; including UL 6.

2. Standard Features:
a. Exterior Coating: Zinc.
b. Interior Coating: Zinc with organic top coating.
C. Minimum Trade Size: Metric designator 16 (trade size 1/2).

TYPE FMC DUCT RACEWAYS

UL DXUZ - Steel Flexible Metal Conduit (FMC-S):

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:
a. UL CCN DXUZ; including UL 1.

2. Standard Features:
a. Material: Steel.
b. Minimum Trade Size: Metric designator 16 (trade size 1/2).

TYPE IMC DUCT RACEWAYS

UL DYBY - Steel Intermediate Metal Conduit (IMC):

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:
a. UL CCN DYBY; including UL 1242,

2. Standard Features:

a. Exterior Coating: Zinc.

CONDUITS FOR ELECTRICAL SYSTEMS 26 0533.13-2
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2.6

2.7

b. Interior Coating: Zinc with organic top coating.
C. Minimum Trade Size: Metric designator 16 (trade size 1/2).

TYPE LFMC DUCT RACEWAYS

UL DXHR - Steel Liquidtight Flexible Metal Conduit (LFMC-S):

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:

a. UL CCN DXHR; including UL 360.
2. Standard Features:

a. Material: Steel.
b. Minimum Trade Size: Metric designator 16 (trade size 1/2).

FITTINGS FOR CONDUIT, TUBING, AND CABLE

UL DWTT - Fittings for Type ERMC, Type IMC Raceways:

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:

a. UL CCN DWTT; including UL 514B.
2. Standard Features:

a. Material: Steel or Die cast.
b. Coupling Method: Compression coupling.
C. Expansion and Deflection Fittings: UL 651 with flexible bonding jumper.

UL FKAV - Fittings for Type EMT Duct Raceways:

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:

a. UL CCN FKAYV; including UL 514B.
2. Standard Features:

a. Material: Steel or Die cast.
b. Coupling Method: Compression coupling.
C. Expansion and Deflection Fittings: UL 651 with flexible bonding jumper.

UL ILNR - Fittings for Type FMC Duct Raceways:

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:

CONDUITS FOR ELECTRICAL SYSTEMS 26 0533.13-3
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a. UL CCN ILNR; including UL 514B.

D. UL DXAS - Fittings for Type LFMC Duct Raceways:
1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:

a. UL CCN DXAS; including UL 514B.

PART 3 - EXECUTION

3.1 SELECTION OF CONDUITS FOR ELECTRICAL SYSTEMS

A.  Unless more stringent requirements are specified in the Contract Documents or manufacturer's
published instructions, comply with NFPA 70 for selection of duct raceways. Consult Architect
for resolution of conflicting requirements.

B. Outdoors:

1. ERMC or IMC.
2. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LFMC.

C. Indoors:

1. ERMC or IMC.

2. Concealed in Ceilings ERMC, IMC or EMT.

3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LFMC or FMC.

3.2 INSTALLATION OF CONDUITS FOR ELECTRICAL SYSTEMS
A.  Comply with manufacturer's published instructions.

B.  Reference Standards for Installation: Unless more stringent installation requirements are
specified in the Contract Documents or manufacturer's published instructions, comply with the
following:

Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1.
Electrical Safety: NFPA 70E.

Commissioning of Active and Passive Fire Protection Features: NFPA 3 and NFPA 4.
Grounding and Bonding: NECA NEIS 331 and Article 250 of NFPA 70.

Life Safety and Means of Egress Work: NFPA 101.

Emergency and Standby Power Work: NFPA 110, NFPA 111, and NECA NEIS 416.
Work in Confined Spaces: NFPA 350.

Work in Basements and Other Developed Subterranean Spaces: NFPA 520.

NFPA 70 and applicable NECA NEIS standard.

Expansion Fittings: NEMA FB 2.40.

Boo~Noo~wNE
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11. Types ERMC and IMC:

a. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor
Conditions: Apply listed compound that maintains electrical conductivity to
threads of duct raceway and fittings before making up joints. Follow compound
manufacturer's published instructions.

12.  Types FMC, LFMC:

a. Provide a maximum of 36 inch of flexible conduit for recessed and semirecessed
luminaires, equipment subject to vibration, noise transmission, or movement; and
for transformers and motors.

13.  Expansion-Joint Fittings:

a. Install expansion fittings at locations where conduits cross building or structure
expansion joints.
b. Install expansion-joint fitting with position, mounting, and piston setting selected

in accordance with manufacturer's published instructions for conditions at specific
location at time of installation. Install conduit supports to allow for expansion
movement.
14. Identification: Provide labels for conduit assemblies, duct raceways, and associated
electrical equipment.
a. Provide warning signs.
C. Interfaces with Other Work:
1. Firestop penetrations of fire-rated floor and wall assemblies.
2. Provide conduit hangers and supports.
3. Coordinate installation of new products with existing conditions.
33 CLEANING
A.  Verify that bentonite or other drilling fluids are contained and removed, and site is restored to
its original or improved condition.
3.4 PROTECTION
A.  Protect coatings, finishes, and cabinets from damage and deterioration.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by

manufacturer.

END OF SECTION 260533.13
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SECTION 26 05 33.16 - BOXES AND COVERS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11

A

B.

SUMMARY

Section Includes:

1.
2.
3.

Metallic outlet boxes, device boxes, rings, and covers.
Junction boxes and pull boxes.
Cover plates for device boxes.

Related Requirements:

1.

Section 260010 "Supplemental Requirements for Electrical” specifies additional
coordination, scheduling, sequencing, submittal, and installation requirements applicable
to the Work for electrical, communications, and electronic safety and security systems on
the Project, including wiring methods.

Section 260526 "Grounding and Bonding for Electrical Systems" specifies grounding and
bonding referenced by this Section.

Section 260553 "ldentification for Electrical Systems" specifies electrical equipment
labels and warning signs installed by this Section.

Section 260573 "Power System Studies" specifies arc-flash hazard analysis and warning
labels referenced by this Section.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A. Regulatory Requirements: Products or components listed and labeled in accordance with
NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction
and marked for intended location and application.
2.2 METALLIC OUTLET BOXES, DEVICE BOXES, RINGS, AND COVERS
A. UL QCIT - Metallic Outlet Boxes and Covers:
1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:
a. UL CCN QCIT; including UL 514A.
2. Standard Features:
a. Box having pryout openings, knockouts, threaded entries, or hubs in either the
sides or the back, or both, for entrance of conduit, conduit or cable fittings, or
BOXES AND COVERS FOR ELECTRICAL SYSTEMS 260533.16-1
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2.3

3.

cables, with provisions for mounting outlet box cover, but without provisions for
mounting wiring device directly to box.

b. Material: Sheet steel or cast metal.

C. Sheet Metal Depth: Minimum 1.5 inch.

d. Cast-Metal Depth: Minimum 1.8 inch.

Other Available Features Required by the Project:

a. Luminaire Outlet Boxes and Covers: Nonadjustable, listed and labeled for
attachment of luminaire weighing up to 50 Ib.

UL QCIT - Metallic Conduit Bodies:

1.

Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:

a. UL CCN QCIT; including UL 514A.
Standard Features: Means for providing access to interior of conduit or tubing system

through one or more removable covers at junction or terminal point. In the United States,
conduit bodies are listed in accordance with outlet box requirements.

UL QCIT - Metallic Extension Rings:

1.

Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:

a. UL CCN QCIT; including UL 514A.

Standard Features: Ring intended to extend sides of outlet box or device box to increase
box depth, volume, or both.

JUNCTION BOXES AND PULL BOXES

UL BGUZ - Indoor Sheet Metal Junction and Pull Boxes:

1.

Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:

a. UL CCN BGUZ; including UL 50 and UL 50E.
Standard Features:
a. Box with a blank cover that serves the purpose of joining different runs of raceway

or cable.
b. Degree of Protection: Type 1 dry locations, Type 3R in wet/damp locations.

UL BGUZ - Cast-Metal Junction and Pull Boxes:

BOXES AND COVERS FOR ELECTRICAL SYSTEMS 26 0533.16 - 2
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1.

Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:

a. UL CCN BGUZ; including UL 50 and UL 50E.
Standard Features:
a. Box with a blank cover that serves the purpose of joining different runs of raceway

or cable.
b. Degree of Protection: Type 1 dry locations, Type 3R wet/damp locations.

COVER PLATES FOR DEVICE BOXES

UL QCIT or QCMZ - Metallic Cover Plates for Device Boxes:

1.

Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:

a. UL CCN QCIT or UL CCN QCMZ; including UL 514D.
Standard Features:

a. Cover plate-Securing Screws: Metal with head color to match cover plate finish.

b. Damp and Wet Locations: Listed, labeled, and marked for location and use.
Provide gaskets and accessories necessary for compliance with listing.

C. Cover Plate Material: Galvanized steel.

UL QCIT or QCMZ - Nonmetallic Cover Plates for Device Boxes:

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:
a. UL CCN QCIT or UL CCN QCMZ; including UL 514D.
2. Standard Features:
a. Cover Plate-Securing Screws: Metal with head color to match cover plate finish.
b. Damp and Wet Locations: Listed, labeled, and marked for location and use.
Provide gaskets and accessories necessary for compliance with listing.
C. Cover Plate Material: 0.060 inch thick, high-impact thermoplastic (nylon) with
smooth finish and color matching wiring device.
d. Color: Ivory.
BOXES AND COVERS FOR ELECTRICAL SYSTEMS 26 0533.16 - 3
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PART 3 - EXECUTION

3.1 SELECTION OF BOXES AND COVERS FOR ELECTRICAL SYSTEMS
A.  Unless more stringent requirements are specified in Contract Documents or manufacturers'
published instructions, comply with NFPA 70 for selection of boxes and enclosures. Consult
Architect for resolution of conflicting requirements.
B.  Degree of Protection:
1. Outdoors:
a. Type 3R unless otherwise indicated.
2. Indoors:
a. Type 1 unless otherwise indicated.
b. Damp or Dusty Locations: Type 3R.
3. Provide exposed cover. Flat covers with angled mounting slots or knockouts are
prohibited.
3.2 INSTALLATION OF BOXES AND COVERS FOR ELECTRICAL SYSTEMS

A.  Comply with manufacturer's published instructions.

B.  Reference Standards for Installation: Unless more stringent installation requirements are
specified in Contract Documents or manufacturers' published instructions, comply with the

following:

1. Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1.
2. Electrical Safety: NFPA 70E.

3. Grounding and Bonding: NECA NEIS 331 and Article 250 of NFPA 70.

4. Life Safety and Means of Egress Work: NFPA 101.

5. Emergency and Standby Power Work: NFPA 110, NFPA 111, and NECA NEIS 416.
6. Work in Confined Spaces: NFPA 350.

7. Work in Basements and Other Developed Subterranean Spaces: NFPA 520.

8. Outlet, Device, Pull, and Junction Boxes: Article 314 of NFPA 70.

C.  Special Installation Techniques:

1. Provide boxes in wiring and raceway systems wherever required for pulling of wires,
making connections, and mounting of devices or fixtures.

2. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height
measured to center of box unless otherwise indicated.

3. Horizontally separate boxes mounted on opposite sides of walls so they are not in the
same vertical channel.

4. Locate boxes so that cover or plate will not span different building finishes.
5. Support boxes in recessed ceilings independent of ceiling tiles and ceiling grid.
BOXES AND COVERS FOR ELECTRICAL SYSTEMS 260533.16-4
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3.3

3.4

6. Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for purpose.

7. Fasten junction and pull boxes to, or support from, building structure. Do not support

boxes by conduits.

Set metal floor boxes level and flush with finished floor surface.

9. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove
coatings in the locknut area prior to assembling conduit to enclosure to ensure a
continuous ground path.

10. Boxes and Enclosures in Areas or Walls with Acoustical Requirements:

o

a. Seal openings and knockouts in back and sides of boxes and enclosures with
acoustically rated putty.
b. Provide gaskets for cover plates and covers.

Interfaces with Other Work:
1. Identification: Provide labels for boxes and associated electrical equipment.
a. Identify field-installed conductors, interconnecting wiring, and components.
b. Label each enclosure with engraved metal or laminated-plastic nameplate.
C. Provide warning signs and arc-flash hazard warning labels for electrical
equipment.
CLEANING
Remove construction dust and debris from boxes before installing cover plates, covers, and
hoods.
PROTECTION
After installation, protect boxes from construction activities. Remove and replace items that are

contaminated, defaced, damaged, or otherwise caused to be unfit for use prior to acceptance by
Owner.

END OF SECTION 260533.16
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SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Labels.

Extruded insulating tubing.
Bands.

Tapes and stencils.

Tags.

Signs.

Cable ties.

Nk L=

B.  Related Requirements:

L. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

PART 2 - PRODUCTS

2.1 LABELS
A. Performance Criteria:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified
electrical testing laboratory recognized by authorities having jurisdiction, and marked for
intended location and application.

2. Listing Criteria: UL CCN PGDQ?2 for components; including UL 969.

B. UL PGDQ2 - Vinyl Wraparound Labels: Preprinted, flexible labels laminated with clear,
weather- and chemical-resistant coating and matching wraparound clear adhesive tape for
securing label ends.

C. ULPGDQ2 - Self-Adhesive Wraparound Labels: Preprinted, 3 mil thick, polyester flexible
labels with acrylic pressure-sensitive adhesive.

1. Self-Lamination: Clear; UV-, weather-, and chemical-resistant; self-laminating, with
protective shield over legend. Size labels such that clear shield overlaps entire printed
legend.

2. Marker for Labels:

a. Machine-printed, permanent, waterproof, black ink recommended by printer
manufacturer.
IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 -1
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D.

UL PGDQ?2 - Self-Adhesive Labels: Polyester thermal, transfer-printed, 3 mil thick, multicolor,
weather- and UV-resistant, pressure-sensitive adhesive labels, configured for intended use and
location.

1. Minimum Nominal Size:
a. 1-1/2 by 6 inches for raceway and conductors.
b. 3-1/2 by 5 inches for equipment.
c. As required by authorities having jurisdiction.

2.2 EXTRUDED INSULATING TUBING
A.  Performance Criteria:

L. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified
electrical testing laboratory recognized by authorities having jurisdiction and marked for
intended location and application.

2. Listing Criteria: UL CCN YDPU2 for components; including UL 224,

B. UL YDPU2 - Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-
printed identification labels, sized to suit diameter and shrunk to fit firmly. Full shrink recovery

occurs at maximum of 200 deg F.

2.3 TAPES AND STENCILS
A.  Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification
legend machine printed by thermal transfer or equivalent process.
B.  Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mil
thick by 1 to 2 inch wide; compounded for outdoor use.
C.  Tape and Stencil: 4-inch-wide black stripes on 10-inch centers placed diagonally over orange
background and are 12 inch wide. Stop stripes at legends.
2.4 SIGNS
A.  Baked-Enamel Signs:

1. Preprinted aluminum signs punched or drilled for fasteners, with colors, legend, and size
required for application.

2. 1/4-inch grommets in corners for mounting.

3. Nominal Size: 7 by 10 inches.

B.  Metal-Backed Butyrate Signs:

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs, with
0.0396 inch galvanized-steel backing, punched and drilled for fasteners, and with colors,
legend, and size required for application.

2. 1/4-inch grommets in corners for mounting.

3. Nominal Size: 10 by 14 inches.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553-2
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C.

Laminated Acrylic or Melamine Plastic Signs:
1. Engraved legend.
2. Thickness:

For signs up to 20 sq. inch, minimum 1/16 inch thick.

For signs larger than 20 sq. inch, 1/8 inch thick.

Engraved legend with black letters on white face.

Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.

;a0 o

PART 3 - EXECUTION

3.1 PREPARATION
A.  Self-Adhesive Identification Products: Before applying electrical identification products, clean
substrates of substances that could impair bond, using materials and methods recommended by
manufacturers of identification product.
3.2 SELECTION OF COLORS AND IDENTIFICATION MARKINGS
A.  Comply with 29 CFR 1910.144 for color identification of hazards, and the following:
1. Ceiling-mounted hangers, supports, cable trays, and raceways must be finished, painted,
or suitably marked safety yellow where less than 7.7 ft above finished floor.
B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points,
and locations of high visibility. Identify by system and circuit designation.
C.  Accessible Raceways and Metal-Clad Cables, 1000 V or Less, for Service, Feeder, and Branch
Circuits, More Than 30 A and 120 V to Ground: Identify with self-adhesive raceway labels.
1. Locate identification at changes in direction, at penetrations of walls and floors, at 50 ft
maximum intervals in straight runs, and at 25 ft maximum intervals in congested areas.
D.  Cover Plates: Label individual cover plates with self-adhesive labels. Place label at top of cover
plate. Label cover plate with the following information, in the order listed:
1. Panelboard designation.
2. Colon or dash.
3. Branch circuit number.
E. Workspace Indication: Apply floor marking tape to finished surfaces. Show working clearances
in direction of access to live parts. Workspace must comply with NFPA 70 and
29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted panelboards and
similar equipment in finished spaces.
F. Equipment Identification Labels:
I. Black letters on white field.
IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553-3

ISSUED APRIL 2025



WILEY|WILSON GT Brittain Dining Hall Servery Renovation
Comm. No. 240059 Contract No. 1185-24

3.3

2. Indoor Equipment: Self-adhesive label.
3. Equipment to Be Labeled:

a. Panelboards: Typewritten directory of circuits in location provided by panelboard
manufacturer. Panelboard identification must be in form offself-adhesive,
engraved] laminated acrylic or melamine label.

Enclosures and electrical cabinets.

Access doors and panels for concealed electrical items.
Switchboards.

Enclosed switches.

Enclosed circuit breakers.

Contactors.

Remote-controlled switches, dimmer modules, and control devices.

S o ao o

SELECTION OF SIGNS AND HAZARD MARKINGS
Comply with 29 CFR 1910.145 for danger, caution, warning, and safety instruction signs.
Signs, labels, and tags required for personnel safety must comply with the following standards:

Safety Colors: NEMA Z535.1.

Facility Safety Signs: NEMA Z535.2.

Safety Symbols: NEMA 7Z535.3.

Product Safety Signs and Labels: NEMA Z535.4.

Safety Tags and Barricade Tapes for Temporary Hazards: NEMA Z535.5.

AN

Electrical Hazard Warnings:

1. Arc-Flash Hazard Warning: Self-adhesive labels. Comply with NFPA 70E and
Section 260573 "Power Systems Studies” requirements for arc-flash hazard warning
labels.

2. Multiple Power Sources Warning Legend: "DANGER - ELECTRICAL SHOCK
HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."

3. OSHA Workspace Clearance Warning Legend: "WARNING - OSHA REGULATION -
AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 3
FEET MINIMUM."

Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-
adhesive labels.

1. Apply to exterior of door, cover, or other access.
2. For equipment with multiple power or control sources, apply to door or cover of
equipment.

Operating Instruction Signs: Baked-enamel warning signs.

Emergency Operating Instruction Signs: Baked-enamel warning signs with white legend on red
background with minimum 3/8-inch-high letters for emergency instructions at equipment used
for emergency operations.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553-4
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34 INSTALLATION
A.  Install identification materials and devices at locations for most convenient viewing without

interference with operation and maintenance of equipment. Install access doors or panels to
provide view of identifying devices.

B.  Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes typical for electrical equipment environments specified in Section 260011 "Facility
Performance Requirements for Electrical."

C.  Paint: Comply with requirements in painting Sections for paint materials and application
requirements. Retain paint system applicable for surface material and location (exterior or
interior).

D.  Fasteners for Labels and Signs: Self-tapping, stainless steel screws or stainless-steel machine
screws with nuts and flat and lock washers.

E. Verify and coordinate identification names, abbreviations, colors, and other features with
requirements in other Sections requiring identification applications, Drawings, Shop Drawings,
manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent
designations throughout Project.

F. Install identifying devices before installing acoustical ceilings and similar concealment.

G.  Verify identity of item before installing identification products.

H.  Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation
and maintenance manual.

L Apply identification devices to surfaces that require finish after completing finish work.

J. Install signs with an approved legend to facilitate proper identification, operation, and
maintenance of electrical systems and connected items.

K.  Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for
viewing from floor.

L.  Vinyl Wraparound Labels:

L. Secure tight to surface of raceway or cable at location with high visibility and
accessibility.

2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive
appropriate to location and substrate.

M.  Self-Adhesive Wraparound Labels: Secure tight to surface at location with high visibility and
accessibility.

N.  Marker Tapes: Secure tight to surface at location with high visibility and accessibility.

O.  Self-Adhesive Vinyl Tape: Secure tight to surface at location with high visibility and
accessibility.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 -5
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P. Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's instructions.

Q. Baked-Enamel Signs: Attach signs that are not self-adhesive type with mechanical fasteners
appropriate to location and substrate.

END OF SECTION 260553
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SECTION 26 05 73 - POWER SYSTEM STUDIES

PART 1 - GENERAL

11 SUMMARY

A. The Work of this Section Includes:

1.
2.
3.

Short-circuit study.
Overcurrent protective device coordination study.
Arc-flash hazard study.

B.  Related Requirements:

1.

n

Section 260010 "Supplemental Requirements for Electrical” specifies additional
requirements applicable to coordinating, scheduling, and sequencing of the Work
specified in this Section.

Section 262413 "Switchboards".

Section 262416 "Panelboards".

Section 262716 "Electrical Cabinets and Enclosures".

1.2 ACTION SUBMITTALS

A.  Power System Study Reports:

1.

2.

Submit reports after approval of system protective devices submittals. Submittals may be
in digital form.

Submit short-circuit study input data, including completed computer-program input data
sheets.

Submit coordination study input data, including completed computer-program input data
sheets.

Submit arc-flash study input data, including completed computer-program input data
sheets.

Submit study report for action prior to receiving final approval of distribution equipment
submittals. If formal completion of studies will cause delay in equipment manufacturing,
obtain approval from Architect for preliminary submittal of sufficient study data to
ensure that selection of devices and associated characteristics is satisfactory.

Submit revised one-line diagram, reflecting field investigation results and results of short-
circuit study.

B.  Data files for studies in format compatible with Owner's power system analysis software.

POWER SYSTEM STUDIES 260573-1
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1.3 QUALITY ASSURANCE

A.  Submittals for power system studies must be signed and sealed by qualified electrical
professional engineer responsible for their preparation.

B.  Studies must be performed using commercially developed and distributed software designed
specifically for power system analysis.

C.  Software algorithms must comply with requirements of standards and guides specified in this

Section.

D.  Manual calculations are unacceptable.

PART 2 - PRODUCTS

2.1 POWER SYSTEM ANALYSIS SOFTWARE

A. Standard Features:

1. Power System Analysis:

a.

Power-systems-analysis software applications must have analytical capability to
calculate "mandatory,” "very desirable,” and "desirable" features as listed in
IEEE 3002 series standards.

Computer software application must be capable of plotting and diagramming time-
current-characteristic curves as part of its output. Computer software program must
report device settings and ratings of overcurrent protective devices and must
demonstrate selective coordination by computer-generated, time-current
coordination plots.

Computer software application must be designed to perform arc-flash analysis or
have function, component, or add-on module designed to perform arc-flash
analysis.

2. Analysis Standards:

a.
b.
C.

Short-Circuit Current Analysis: In accordance with IEEE 3002.3.
Device Coordination Analysis: In accordance with IEEE 3004.3 and IEEE 3004.5.
Arc-Flash Hazard Analysis: In accordance with IEEE 1584.

3. Capable of printing arc-flash hazard warnings for equipment on polyester, weather- and
UV-resistant, pressure-sensitive adhesive labels complying with NFPA 70E.

a.

Label must have orange header with wording, "WARNING, ARC-FLASH
HAZARD," and must include the following information taken directly from arc-
flash hazard study:

1) Equipment designation.
2) Nominal voltage.
3) Protection boundaries.

POWER SYSTEM STUDIES 260573-2
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a) Arc-flash boundary.
b) Restricted approach boundary.
C) Limited approach boundary.

4)  Arc-flash PPE category.

5) Required minimum arc rating of PPE in Cal/cm squared.

6)  Available incident energy.

7)  Working distance.

8) Engineering report number, revision number, and issue date.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Collect and analyze data for power system studies.

1. Verify completeness of data supplied in one-line diagram on Drawings. Call
discrepancies to Architect/Engineer's attention.

2. For equipment included as Work on the Project, use characteristics submitted under
provisions of action submittals and information submittals for the Project.

3. For equipment that is existing to remain, obtain required electrical distribution system
data by field investigation and surveys, conducted by qualified technicians and engineers
in accordance with NFPA 70E.

4. Gather and tabulate required input data to support power system studies. Comply with
requirements in Section 017839 "Project Record Documents” for recording circuit
protective device characteristics. Record data on Record Document copy of one-line
diagram. Comply with recommendations in IEEE 3002 series standards as to amount of
detail that is required to be acquired in field. Field data gathering must be by, or under
supervision of, qualified electrical professional engineer. Data include, but are not limited
to, the following:

a. Product data for the Project's overcurrent protective devices involved in
overcurrent protective device coordination studies. Use equipment designation tags
that are consistent with electrical distribution system diagrams, overcurrent
protective device submittals, input and output data, and recommended device
settings.

b. Electrical power utility impedance at service.

C. Power sources and ties.

d. Short-circuit current at each system bus (three phase and line to ground).

e. Full-load current of loads.

f. Voltage level at each bus.

g. For transformers, include kVA, primary and secondary voltages, connection type,
impedance, X/R ratio, taps measured in percent, and phase shift.

h. For reactors, provide manufacturer and model designation, voltage rating, and
impedance.

i. For circuit breakers and fuses, provide manufacturer and model designation. List
type of breaker, type of trip and available range of settings, SCCR, current rating,
and breaker settings.

POWER SYSTEM STUDIES 260573-3
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Low-voltage cable sizes, lengths, number, conductor material, and conduit material
(magnetic or nonmagnetic).

Medium-voltage cable sizes, lengths, conductor material, cable construction,
metallic shield performance parameters, and conduit material (magnetic or
nonmagnetic).

Derating factors.

3.2 PREPARATION

A.  Preparation of Data for Short-Circuit Study:

1. Verify completeness of data supplied on one-line diagram. Call discrepancies to
Architect/Engineer's attention.

2. For equipment included as Work on the Project, use characteristics submitted under
provisions of action submittals and information submittals for the Project.

3. Prepare one-line diagram of modeled power system, showing the following:

@me oo o

Protective device designations and ampere ratings.
Conductor types, sizes, and lengths.

Transformer kVA and voltage ratings.

Motor and generator designations and kVA ratings.
Switchboard and panelboard designations and ratings.
Derating factors and environmental conditions.
Revisions to electrical equipment required by study.

B.  Preparation of Data for Overcurrent Protective Device Coordination Study:

1. Prepare data sheets to supplement electrical distribution system one-line diagram, cross-
referenced with tag numbers on diagram, indicating the following:

a.

b.

Special load considerations, including starting inrush currents and frequent starting
and stopping.

Transformer characteristics, including primary protective device, magnetic inrush
current, and overload capability.

Motor full-load current, locked rotor current, service factor, starting time, type of
start, and thermal-damage curve.

Ratings, types, and settings of utility company's overcurrent protective devices.
Special overcurrent protective device settings or types stipulated by utility
company.

Time-current-characteristic curves of devices indicated to be coordinated.
Manufacturer, frame size, interrupting rating in amperes root mean square (rms)
symmetrical, ampere or current sensor rating, long-time adjustment range, short-
time adjustment range, and instantaneous adjustment range for circuit breakers.
Manufacturer and type, ampere-tap adjustment range, time-delay adjustment range,
instantaneous attachment adjustment range, and current transformer ratio for
overcurrent relays.

Switchboards, and panelboards ampacity, and SCCR in amperes rms symmetrical.
Identify series-rated interrupting devices for condition where available fault
current is greater than interrupting rating of downstream equipment. Obtain device

POWER SYSTEM STUDIES 260573-4
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data details to allow verification that series application of these devices complies
with NFPA 70 and UL 489 requirements.

2. Examine the Project's overcurrent protective device submittals for compliance with
electrical distribution system coordination requirements and other conditions affecting
performance of the Work. Devices to be coordinated are indicated on Drawings.

3. Proceed with coordination study only after relevant equipment submittals have been
assembled. Overcurrent protective devices that have not been submitted and approved
prior to coordination study may not be used in study.

C.  Preparation of Data for Arc-Flash Hazard Study:

1. Assemble data from short-circuit study and overcurrent protective device coordination
study.

2. Proceed with arc-flash study only after relevant equipment submittals have been
assembled. Overcurrent protective devices that have not been submitted and approved
prior to arc-flash study may not be used in study.

3.3 SHORT-CIRCUIT STUDY

A.  Base study on device characteristics supplied by device manufacturer.

B.  Extent of electrical power system to be studied is indicated on Drawings.

C.  Calculate short-circuit momentary and interrupting duties for three-phase bolted fault and single
line-to-ground fault at equipment indicated on one-line diagram.

1. For grounded systems, provide bolted line-to-ground fault-current study for areas as
defined for three-phase bolted fault short-circuit study.

D. Include in report identification of protective device applied outside its capacity.

3.4 OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

A.  Base study on device characteristics supplied by device manufacturer

B.  Extent of electrical power system to be studied is indicated on Drawings.

C.  Conductor Protection: Protect cables against damage from fault currents in accordance with
ICEA P-32-382, ICEA P-45-482, and protection recommendations in IEEE 3004.7.
Demonstrate that equipment withstands maximum short-circuit current for time equivalent to
tripping time of primary relay protection or total clearing time of fuse. To determine
temperatures that damage insulation, use curves from cable manufacturers or from listed
standards indicating conductor size and short-circuit current.

D.  Include coordination of ground-fault protection devices.

E.  Calculate short-circuit momentary and interrupting duties for three-phase bolted fault and single
line-to-ground fault at equipment indicated on one-line diagram.

POWER SYSTEM STUDIES 260573-5
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3.5

1. For grounded systems, provide bolted line-to-ground fault-current study for areas as
defined for three-phase bolted fault short-circuit study.

Protective Device Evaluation:

1. Evaluate equipment and protective devices and compare to short-circuit ratings.

2. Adequacy of switchboards and panelboard bus bars to withstand short-circuit stresses.

3. Application of series-rated devices must be recertified, complying with requirements in
NFPA 70.

4. Include in report identification of protective device applied outside its capacity.

ARC-FLASH HAZARD STUDY
Comply with NFPA 70E, including Annex D, for arc-flash hazard study.

Preparatory Studies: Obtain short-circuit study and overcurrent protective device coordination
study results prior to starting arc-flash hazard study.

Calculate maximum and minimum contributions of fault-current size.

1. Maximum calculation must assume maximum contribution from utility and must assume
motors to be operating under full-load conditions.

2. Calculate arc-flash energy at 38 percent of maximum short-circuit current in accordance
with NFPA 70E recommendations.

Calculate arc-flash protection boundary and incident energy for extent of distribution affected
by this project.

Include medium- and low-voltage equipment locations.
Calculate limited, restricted, and prohibited approach boundaries for each location.

Incident energy calculations must consider accumulation of energy over time when performing
arc-flash calculations on buses with multiple sources. Iterative calculations must account for
changing current contributions, as sources are interrupted or decremented with time. Fault
contribution from motors and generators must be decremented as follows:

1. Fault contribution from induction motors must not be considered beyond three to five
cycles.

2. Fault contribution from synchronous motors and generators must be decayed to match
actual decrement of each as closely as possible (for example, contributions from
permanent magnet generators will typically decay from 10 p.u. to 3 p.u. after 10 cycles).

Arc-flash energy must generally be reported for maximum of line or load side of circuit breaker.
However, arc-flash computation must be performed and reported for both line and load side of
circuit breaker as follows:

1. When circuit breaker is in separate enclosure.
2. When line terminals of circuit breaker are separate from work location.

POWER SYSTEM STUDIES 260573-6
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I Base arc-flash calculations on actual overcurrent protective device clearing time. Cap maximum
clearing time at two seconds based on IEEE 1584, Section B.1.2.

3.6 POWER SYSTEM STUDY REPORTS

A.  Preparation of Power System Study Reports: Prepare and submit the following:

1. Short-Circuit Study Report Contents:

a. Executive summary of study findings.

b. Study descriptions, purpose, basis, and scope. Include case descriptions, definition
of terms, and guide for interpretation of results.

C. One-line diagram of modeled power system, showing the following:

1) Protective device designations and ampere ratings.

2) Conductor types, sizes, and lengths.

3)  Transformer kVA and voltage ratings.

4) Switchboard and panelboard designations and ratings.

5) Derating factors and environmental conditions.

6) Revisions to electrical equipment required by study.

d. Comments and recommendations for system improvements or revisions in written
document, separate from one-line diagram.
e. Short-Circuit Study Input Data:

1) One-line diagram of system being studied.

2)  Power sources available.

3) Manufacturer, model, and interrupting rating of protective devices.

4) Conductors.

5)  Transformer data.

f. Protective Device Evaluation:

1) Evaluate equipment and protective devices and compare to available short-
circuit currents. Verify that equipment withstand ratings exceed available
short-circuit current at equipment installation locations.

2)  Tabulations of circuit breaker, fuse, and other protective device ratings
versus calculated short-circuit duties.

3) For 600 V overcurrent protective devices, ensure that interrupting ratings are
equal to or higher than calculated 1/2-cycle symmetrical fault current.

4) For devices and equipment rated for asymmetrical fault current, apply
multiplication factors listed in standards to 1/2-cycle symmetrical fault
current.

5)  Verify adequacy of phase conductors at maximum three-phase bolted fault
currents; verify adequacy of equipment grounding conductors and
grounding electrode conductors at maximum ground-fault currents. Ensure
that short-circuit withstand ratings are equal to or higher than calculated 1/2-
cycle symmetrical fault current.

g. Short-Circuit Study Output Reports:
POWER SYSTEM STUDIES 260573-7
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Low-Voltage Fault Report: Three-phase and unbalanced fault calculations,
showing the following for each overcurrent device location:

a)  Voltage.

b) Calculated fault-current magnitude and angle.
C) Fault-point X/R ratio.

d) Equivalent impedance.

Momentary Duty Report: Three-phase and unbalanced fault calculations,
showing the following for each overcurrent device location:

a)  Voltage.

b) Calculated symmetrical fault-current magnitude and angle.

C) Fault-point X/R ratio.

d) Calculated asymmetrical fault currents based on fault-point X/R ratio;
based on calculated symmetrical value multiplied by 1.6; and based
on calculated symmetrical value multiplied by 2.7.

Interrupting Duty Report: Three-phase and unbalanced fault calculations,
showing the following for each overcurrent device location:

a) Voltage.

b) Calculated symmetrical fault-current magnitude and angle.

C) Fault-point X/R ratio.

d) No AC Decrement (NACD) ratio.

e) Equivalent impedance.

f) Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on
symmetrical basis.

9) Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on
total basis.

2. Overcurrent Protection Device Coordination Study Report Contents:

Executive summary of study findings.

Study descriptions, purpose, basis, and scope. Include case descriptions, definition
of terms, and guide for interpretation of results.

One-line diagram of modeled power system, showing the following:

1)
2)
3)
4)
5)

Protective device designations and ampere ratings.
Conductor types, sizes, and lengths.

Transformer kVA and voltage ratings.

Switchboard and panelboard designations.
Revisions to electrical equipment required by study.

Report recommended settings of protective devices, ready to be applied in field.
Use manufacturer's data sheets for recording recommended setting of overcurrent
protective devices when available.

1)

Phase and Ground Relays:

a) Device tag.

POWER SYSTEM STUDIES 260573-8
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b) Relay current transformer ratio and tap, time dial, and instantaneous
pickup value.
c) Recommendations on improved relaying systems, if applicable.

Circuit Breakers:

a) Adjustable pickups and time delays (long time, short time, and
ground).

b)  Adjustable time-current characteristic.

C) Adjustable instantaneous pickup.

d)  Recommendations on improved trip systems, if applicable.

Time-Current Coordination Curves: Determine settings of overcurrent protective
devices to achieve selective coordination. Graphically illustrate that adequate time
separation exists between devices installed in series, including power utility
company's upstream devices. Prepare separate sets of curves for switching schemes
and for emergency periods where power source is local generation. Show the
following information:

1)
2)
3)

4)

5)
6)

7)

Device tag and title, one-line diagram with legend identifying portion of
system covered.

Terminate device characteristic curves at point reflecting maximum
symmetrical or asymmetrical fault current to which device is exposed.
Identify device associated with each curve by manufacturer type, function,
and, if applicable, tap, time delay, and instantaneous settings recommended.
Plot the following listed characteristic curves, as applicable:

a) Power utility's overcurrent protective device.

b) Medium-voltage equipment overcurrent relays.

C) Medium- and low-voltage fuses including manufacturer's minimum
melt, total clearing, tolerance, and damage bands.

d) Low-voltage equipment circuit-breaker trip devices, including
manufacturer's tolerance bands.

e) Transformer full-load current, magnetizing inrush current, and ANSI
through-fault protection curves.

f) Cables and conductors damage curves.

) Ground-fault protective devices.

h) Largest feeder circuit breaker in each panelboard.

Maintain selectivity for tripping currents caused by overloads.

Provide adequate time margins between device characteristics such that
selective operation is achieved.

Comments and recommendations for system improvements.

3. Arc-Flash Hazard Study Report Contents:

a. Executive summary of study findings.
b. Study descriptions, purpose, basis, and scope. Include case descriptions, definition
of terms, and guide for interpretation of results.
C. One-line diagram, showing the following:
POWER SYSTEM STUDIES 260573-9
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Protective device designations and ampere ratings.

Conductor types, sizes, and lengths.

Transformer kVA and voltage ratings, including derating factors and
environmental conditions.

Motor and generator designations and kVA ratings.

Switchgear, switchboard, motor-control center, panelboard designations,
and ratings.

d. Short-circuit study output data.

@

Overcurrent protective device coordination study report contents.

f. Arc-Flash Study Output Reports:

1) Interrupting Duty Report: Three-phase and unbalanced fault calculations,
showing the following for each equipment location included in report:
a)  Voltage.
b)  Calculated symmetrical fault-current magnitude and angle.
C) Fault-point X/R ratio.
d) No AC Decrement (NACD) ratio.
e) Equivalent impedance.
f) Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on
symmetrical basis.
9) Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on
total basis.
g. Incident Energy and Flash Protection Boundary Calculations:
1)  Arcing fault magnitude.
2) Protective device clearing time.
3) Duration of arc.
4)  Arc-flash boundary.
5) Restricted approach boundary.
6) Limited approach boundary.
7)  Working distance.
8) Incident energy.
9) Hazard risk category.
10) Recommendations for arc-flash energy reduction.

h. Fault study input data, case descriptions, and fault-current calculations including
definition of terms and guide for interpretation of computer printout.

3.7 FIELD ADJUSTMENT FOR DEVICE COORDINATION

A.  Adjust relay and protective device settings in accordance with recommended settings provided
by coordination study. Field adjustments must be completed by engineering service division of
equipment manufacturer under "Startup and Acceptance Testing" contract portion.

B. Make minor modifications to equipment as required to accomplish compliance with short-
circuit and protective device coordination studies.

POWER SYSTEM STUDIES 260573-10
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3.8

1. Perform each visual and mechanical inspection and electrical test stated in NETA ATS.
Certify compliance with test parameters. Perform NETA tests and inspections for
adjustable overcurrent protective devices.

WARNING LABELING OF ARC-FLASH HAZARDS

Apply one arc-flash label on front cover of each section of equipment and on side or rear covers
with accessible live parts and hinged doors or removable plates for each equipment included in
study, including each piece of equipment listed below:

1. Switchboards.

2. Panelboards.

3. Safety switches.

4. Control panels.

Base arc-flash label data on highest values calculated at each location.
Machine print warning labels with no handwritten or field-applied markings.

Install arc-flash warning labels under direct supervision and control of qualified electrical
professional engineer.

Indicate on record Drawings location of equipment where personnel could be exposed to arc-
flash hazard during their work.

1. Indicate arc-flash energy.
2. Indicate protection level required.

END OF SECTION 260573
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SECTION 26 24 13 - SWITCHBOARDS

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1. Switchboards.
2. Surge protection devices.
3. Disconnecting and overcurrent protective devices.
4. Instrumentation.
5. Control power.
6. Accessory components and features.
B.  Related Requirements
1. Section 260010 "Supplemental Requirements for Electrical” for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.
2. Section 260573 "Power System Studies" for arc-flash analysis and arc-flash label
requirements.
1.2 COORDINATION
A.  Coordinate layout and installation of switchboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
Maintain required workspace clearances and required clearances for equipment access doors
and panels.
B.  Coordinate with existing service feeder.
1.3 ACTION SUBMITTALS
A.  Product Data:
1. Switchboards.
2. Overcurrent protective devices.
3. Surge protection devices.
4. Ground-fault protection devices.
5. Accessories.
6. Other components.
7. Include dimensions and manufacturers' technical data on features, performance, electrical
characteristics, ratings, accessories, and finishes.
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B.  Shop Drawings: For each switchboard and related equipment.

1.

akrwn

o

7.

Include dimensioned plans, elevations, sections, and details, including required
clearances and service space around equipment. Show tabulations of installed devices,
equipment features, and ratings.

Detail enclosure types for types other than UL 50E, Type 1.

Detail bus configuration, current, and voltage ratings.

Detail short-circuits current rating of switchboards and overcurrent protective devices.
Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

Include time-current coordination curves for each type and rating of overcurrent
protective device included in switchboards. Submit on translucent log-log graft paper;
include selectable ranges for each type of overcurrent protective device.

Include schematic and wiring diagrams for power, signal, and control wiring.

C. Field Quality-Control Submittals:

1. Field Quality-Control Reports:
a. Test procedures used.
b. Test results that comply with requirements.
C. Results of failed tests and corrective action taken to achieve test results that
comply with requirements.
1.4 INFORMATIONAL SUBMITTALS

A.  Manufacturers' Published Instructions: Record copy of official installation and testing
instructions issued to Installer by manufacturer for the following:

1.
2.
3.

Handling, storing, and providing temporary heat.
Mounting accessories and anchoring devices.
Testing and adjusting overcurrent protective devices.

1.5 CLOSEOUT SUBMITTALS

A.  Warranty documentation.

1.6 MAINTENANCE MATERIAL SUBMITTALS

A.  Spare Parts: Furnish to Owner spare parts, for repairing switchboards, that are packaged with
protective covering for storage on-site and identified with labels describing contents.

1. Potential Transformer Fuses: Equal to 10 percent of quantity installed for each size and
type but no fewer than two of each size and type.
2. Control-Power Fuses: Equal to 10 percent of quantity installed for each size and type, but
no fewer than two of each size and type.
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B.  Special Tools: Furnish to Owner proprietary equipment, keys, and software required to operate,
maintain, repair, adjust, or implement future changes to switchboards, that are packaged with
protective covering for storage on-site and identified with labels describing contents.

1.7 DELIVERY, STORAGE, AND HANDLING

A.  Deliver switchboards in sections or lengths that can be moved past obstructions in delivery path.

B.  Remove loose packing and flammable materials from inside switchboards and install temporary
electric heating (250 W per section) to prevent condensation.

C.  Handle and prepare switchboards for installation in accordance with NECA 400.

1.8 WARRANTY
A.  Special Installer Extended Warranty: Installer warrants that fabricated and installed switchboard
perform in accordance with specified requirements and agrees to repair or replace components
that fail to perform as specified within extended-warranty period.
1. Extended-Warranty Period: Two years from date of Substantial Completion; full
coverage for labor, materials, and equipment.

PART 2 - PRODUCTS

2.1 SWITCHBOARDS

A. Source Limitations: Obtain switchboards, overcurrent protective devices, components, and
accessories from single source from single manufacturer.

B.  Electrical Components, Devices, and Accessories: Listed and labeled in accordance with
NFPA 70, by qualified electrical testing laboratory recognized by authorities having
jurisdiction, and marked for intended location and application.

C.  Comply with NEMA PB 2.

D.  Comply with NFPA 70.

E.  Comply with UL 891.

F. Front-Connected, Front-Accessible Switchboards:

1. Main Devices: Fixed, individually mounted.
2. Branch Devices: Panel mounted.
3. Sections front and rear aligned.

G.  Nominal System Voltage: 208Y/120 V.

H. Main-Bus Continuous: As indicated.
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Indoor Enclosures: Steel, UL 50E, Type 1.

J. Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard gray finish
over rust-inhibiting primer on treated metal surface.

K.  Service Entrance Rating: Switchboards intended for use as service entrance equipment may
contain from one to six service disconnecting means with overcurrent protection, neutral bus
with disconnecting link, grounding electrode conductor terminal, and main bonding jumper.

L. Removable, Hinged Rear Doors and Compartment Covers: Secured by captive thumb screws,
for access to rear interior of switchboard.

M. Hinged Front Panels: Allow access to circuit breaker, metering, accessory, and blank
compartments.

N.  Buses and Connections: Three phase, four wire unless otherwise indicated.

1. Provide phase bus arrangement A, B, C from front to back, top to bottom, and left to right
when viewed from front of switchboard.

2. Phase- and Neutral-Bus Material:

a. Hard-drawn copper of 98 percent conductivity, silver-plated.

3. Copper feeder circuit-breaker line connections.

4, Load Terminals: Insulated, rigidly braced, runback bus extensions, of same material as
through buses, equipped with mechanical connectors for outgoing circuit conductors.
Provide load terminals for future circuit-breaker positions at full-ampere rating of circuit-
breaker position.

5. Ground Bus: Minimum-size required by UL 891, hard-drawn copper of 98 percent
conductivity, equipped with mechanical connectors for feeder and branch-circuit ground
conductors.

6. Main-Phase Buses and Equipment-Ground Buses: Uniform capacity for entire length of
switchboard's main and distribution sections. Provide for future extensions from both
ends.

7. Neutral Buses: 100 percent of ampacity of phase buses unless otherwise indicated,
equipped with mechanical connectors for outgoing circuit neutral cables. Brace bus
extensions for busway feeder neutral bus.

O.  Future Devices: Equip compartments with mounting brackets, supports, bus connections, and
appurtenances at full rating of circuit-breaker compartment.

2.2 SURGE PROTECTION DEVICES

A.  SPDs: Listed and labeled in accordance with UL 1449, Type 1.

B.  Peak Surge Current Rating: Minimum single-pulse surge current withstand rating per phase may
not be less than 200 KA. Peak surge current rating must be arithmetic sum of ratings of
individual MOVs in each mode.

C.  Protection modes and UL 1449 VPR for grounded wye circuits with 208Y/120 V, three-phase,
four-wire circuits may not exceed the following:

1. Line to Neutral: 700 V for 208Y/120 V.
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2.
3.

Line to Ground: 1200 V for 208Y/120 V.
Line to Line: 1000 V for 208Y/120 V.

D. SCCR: Equal or exceed 42 kA.

E. Nominal Rating: 20 kA.

2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A.  Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity
indicated to meet available fault currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads
and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip
setting for circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting. Provide for breakers 100A up to 225A.

3. Electronic trip circuit breakers with RMS sensing; field-replaceable rating plug or field-
replicable electronic trip; and the following field-adjustable settings:

a. Instantaneous trip.

b. Long- and short-time pickup levels.

C. Long- and short-time adjustments.

d. Ground-fault pickup level, time delay, and | squared t response.

Provide LSIG for circuit breakers 250A and greater.

4. Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-fault
protection (30 mA trip).

5. MCCB Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.

b. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor
material.

C. Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity
discharge (HID) lighting circuits.

d. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable
pickup and time-delay settings, push-to-test feature, and ground-fault indicator.

e. Shunt Trip: 120 V trip coil energized from separate circuit, set to trip at 55 percent
of rated voltage.

f. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without
intentional time delay.

g. Auxiliary Contacts: One SPDT switch with "a" and "b" contacts; "a" contact’s
mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker
contacts.

2.4 INSTRUMENTATION

A. Instrument Transformers: NEMA EI 21.1, and the following:

SWITCHBOARDS 262413-5
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2.5

1. Potential Transformers: NEMA EI 21.1; 120 V, 60 Hz, single secondary; disconnecting
type with integral fuse mountings. Burden and accuracy must be consistent with
connected metering and relay devices.

2. Current Transformers: NEMA EI 21.1; 5 A, 60 Hz, secondary; wound, bushing, bar or
window type; single secondary winding and secondary shorting device. Burden and
accuracy must be consistent with connected metering and relay devices.

3. Control-Power Transformers: Dry type, mounted in separate compartments for units
larger than 3 kVA.

4. Current Transformers for Neutral and Ground-Fault Current Sensing: Connect secondary
wiring to ground overcurrent relays, via shorting terminals, to provide selective tripping
of main and tie circuit breaker. Coordinate with feeder circuit-breaker, ground-fault
protection.

Multifunction Digital-Metering Monitor: Microprocessor-based unit suitable for three- or four-
wire systems and with the following features:

1. Switch-selectable digital display of the following values with maximum accuracy
tolerances as indicated:

Phase Currents, Each Phase: Plus or minus 0.5 percent.

Phase-to-Phase Voltages, Three Phase: Plus or minus 0.5 percent.

Phase-to-Neutral VVoltages, Three Phase: Plus or minus 0.5 percent.

Megawatts: Plus or minus 1 percent.

Megavars: Plus or minus 1 percent.

Power Factor: Plus or minus 1 percent.

Frequency: Plus or minus 0.1 percent.

Accumulated Energy, Megawatt Hours: Plus or minus 1 percent; accumulated
values unaffected by power outages up to 72 hours.

I. Megawatt Demand: Plus or minus 1 percent; demand interval programmable from
five to 60 minutes.

S@hopooe

2. Mounting: Display and control unit flush or semiflush mounted in instrument
compartment door.

CONTROL POWER

Control Circuits:

1. 120 V(ac), supplied through secondary disconnecting devices from control-power
transformer.

Control-Power Fuses: Primary and secondary fuses for current-limiting and overload protection
of transformer and fuses for protection of control circuits.

Control Wiring: Factory installed, with bundling, lacing, and protection included. Provide
flexible conductors for 8 AWG and smaller, for conductors across hinges, and for conductors
for interconnections between shipping units.
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PART 3 - EXECUTION

3.1 EXAMINATION

A.  Receive, inspect, handle, and store switchboards in accordance with NECA 400.

1. Lift or move panelboards with spreader bars and manufacturer-supplied lifting straps
following manufacturer's published instructions.

2. Use rollers, slings, or other manufacturer-approved methods if lifting straps are not
furnished.

3. Protect from moisture, dust, dirt, and debris during storage and installation.

4. Install temporary heating during storage in accordance with manufacturer's published
instructions.

B.  Examine switchboards before installation. Reject switchboards that are moisture damaged or
physically damaged.

C. Examine elements and surfaces to receive switchboards for compliance with installation
tolerances and other conditions affecting performance of the Work or that affect performance of
equipment.

D.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Installation Pathway: Remove and replace access fencing, doors, lift-out panels, and structures

to provide pathway for moving switchboards into place.
33 INSTALLATION
A.  Comply with manufacturer's published instructions.
B.  Reference Standards:
1. Switchboards and Accessories: Unless more stringent requirements are specified in
Contract Documents or manufacturers' published instructions, comply with NECA 400.
2. Consult Architect/Engineer for resolution of conflicting requirements.
C.  Special Techniques:
1. Equipment Mounting:
a. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
published instructions, and directions furnished with items to be embedded.
b. Install anchor bolts to elevations required for proper attachment to switchboards.
C. Anchor switchboard to building structure at top of switchboard if required or
recommended by manufacturer.
d. Mount SPD 6° AFF maximum to operator interface/display in coordination with
existing conditions.
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3.4

3.5

3.6

2. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, straps and
brackets, and temporary blocking of moving parts from switchboard units and
components.

3. Operating Instructions: Frame and mount printed basic operating instructions for

switchboards, including control and key interlocking sequences and emergency

procedures. Fabricate frame of finished wood or metal and cover instructions with clear
acrylic plastic. Mount on front of switchboards.

Install filler plates in unused spaces of panel-mounted sections.

Install overcurrent protective devices, surge protection devices, and instrumentation.

o~

a. Set field-adjustable switches and circuit-breaker trip ranges.

CONNECTIONS

Bond conduits entering underneath switchboard to equipment ground bus with bonding
conductor sized in accordance with NFPA 70.

Support and secure conductors within switchboard in accordance with NFPA 70.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with requirements for identification specified in Section 260553 "ldentification
for Electrical Systems."

Switchboard Nameplates: Label each switchboard compartment with nameplate complying with
requirements for identification specified in Section 260553 "ldentification for Electrical
Systems."

Device Nameplates: Label each disconnecting and overcurrent protective device and each meter
and control device mounted in compartment doors with nameplate complying with requirements
for identification specified in Section 260553 "Identification for Electrical Systems."

Service Equipment Label: Labeled, by qualified electrical testing laboratory recognized by
authorities having jurisdiction, for use as service equipment for switchboards with one or more
service disconnecting and overcurrent protective devices.

FIELD QUALITY CONTROL

Acceptance Testing Preparation:

Tests and Inspections:

1. Acceptance Testing:

a. Test insulation resistance for each switchboard bus, component, connecting supply,
feeder, and control circuit. Open control and metering circuits within switchboard
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3.7

and remove neutral connection to surge protection and other electronic devices
prior to insulation test. Reconnect after test.
b. Test continuity of each circuit.

2. Test ground-fault protection of equipment for service equipment in accordance with
NFPA 70.

3. Perform each visual and mechanical inspection and electrical test stated in
NETA Acceptance Testing Specification. Certify compliance with test parameters.

4. Correct malfunctioning units on-site where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

5. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

Nonconforming Work:

1. Switchboard will be considered defective if it does not pass tests and inspections.
2. Remove and replace defective units and retest.

Collect, assemble, and submit test and inspection reports, including certified report that
identifies switchboards included and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after remedial action.

ADJUSTING

Adjust moving parts and operable components to function smoothly and lubricate as
recommended by manufacturer.

Set field-adjustable circuit-breaker trip ranges as specified in Section 260573 "Power System
Studies.”
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SECTION 26 24 16 - PANELBOARDS

PART 1 - GENERAL

11 SUMMARY

A. Section Includes:

1.
2.

Panelboards.
Disconnecting and overcurrent protective devices.

B.  Related Requirements:

1.

Section 260010 "Supplemental Requirements for Electrical” specifies additional
abbreviations, definitions, submittals, qualifications, testing agencies, and other
requirements applicable to the Work for electrical, communications, and electronic safety
and security systems on Project, including wiring methods.

Section 260529 "Hangers and Supports for Electrical Systems" specifies concrete bases
and supports for panelboards installed by this Section.

Section 260553 "lIdentification for Electrical Systems" specifies electrical equipment
labels and warning signs installed by this Section.

Section 260573 "Power System Studies" specifies short-circuit current studies,
overcurrent protective device coordination studies, and arc-flash hazard analysis studies.

1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.

Include manufacturer's sample extended warranty language.

B.  Shop Drawings: For each panelboard and related equipment:

1.
2.

SR

~

Include dimensioned plans, elevations, sections, and details.

Show tabulations of installed devices with nameplates, conductor termination sizes,
equipment features, and ratings.

Detail enclosure types including mounting and anchorage, environmental protection,
knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.

Detail bus configuration, current, and voltage ratings.

Short-circuit current rating of panelboards and overcurrent protective devices.

Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

Include wiring diagrams for power, signal, and control wiring.

Include time-current coordination curves for each type and rating of overcurrent
protective device included in panelboards. Submit on translucent log-log graft paper;
include selectable ranges for each type of overcurrent protective device. Include Internet
link for electronic access to downloadable PDF of coordination curves.

C.  Field quality-control reports.

PANELBOARDS 262416-1
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13 INFORMATIONAL SUBMITTALS
A.  Panelboard Schedules: For installation in panelboards
B. Manufacturer's published instructions.
C.  Field Reports:
1. Manufacturer's field reports for field quality-control support.
2. Field reports for voltage monitoring and adjusting.
3. Field reports for infrared scanning.
14 CLOSEOUT SUBMITTALS
A.  Warranty documentation.
1.5 MAINTENANCE MATERIAL SUBMITTALS
A.  Spare parts.
B.  Special tools.
1.6 DELIVERY, STORAGE, AND HANDLING
A.  Remove loose packing and flammable materials from inside panelboards; install temporary
electric heating (250 W per panelboard) to prevent condensation.
B.  Handle and prepare panelboards for installation in accordance with NECA 407.

PART 2 - PRODUCTS

2.1

A

B.

C.

PERFORMANCE REQUIREMENTS
Regulatory Requirements: Products or components listed and labeled in accordance with
NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction
and marked for intended location and application.
Comply with NEMA PB 1.
Enclosures: Flush and Surface-mounted as indicated, dead-front cabinets.
1. Rated for environmental conditions at installed location.
a. Indoor Dry and Clean Locations: UL 50E, Type 1.

b. Kitchen and Wash-Down Areas: UL 50E, Type 4X.
C. Other Wet or Damp Indoor Locations: UL 50E, Type 3R.
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2. Height: 7 ft maximum.
3. Hinged Front Cover: Entire front trim hinged to box and with standard door within
hinged trim cover. Trims must cover live parts and may have no exposed hardware.
4. Finishes:

a. Panels and Trim: Steel and galvanized steel, factory finished immediately after
cleaning and pretreating with manufacturer's standard two-coat, baked-on finish
consisting of prime coat and thermosetting topcoat.

b. Back Boxes: Galvanized steel.

D. Phase, Neutral, and Ground Buses:

1.

Material: Hard-drawn copper, 98 percent conductivity.

a. Plating must run entire length of bus.
b. Bus must be fully rated for entire length.

Interiors must be factory assembled into unit. Replacing switching and protective devices
may not disturb adjacent units or require removing main bus connectors.

Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding
conductors; bonded to box.

E. Conductor Connectors: Suitable for use with conductor material and sizes.

N

Material: Hard-drawn copper, 98 percent conductivity.

Terminations must allow use of 75 deg C rated conductors without derating.

Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if required,
for larger conductors.

Main and Neutral Lugs: Compression type, with lug on neutral bar for each pole in
panelboard.

Ground Lugs and Bus-Configured Terminators: Compression type, with lug on bar for
each pole in panelboard.

F. Future Devices: Panelboards or load centers must have mounting brackets, bus connections,
filler plates, and necessary appurtenances required for future installation of devices.

1.

Percentage of Future Space Capacity: 10 percent.

G.  Panelboard Short-Circuit Current Rating:

1. Fully rated to interrupt symmetrical short-circuit current available at terminals. Assembly
listed, by qualified electrical testing laboratory recognized by authorities having
jurisdiction, for 100 percent interrupting capacity.

a. Panelboards and overcurrent protective devices rated 240V or less must have
short-circuit ratings as shown on Drawings, but not less than 10 000 A(rms)
symmetrical.

b. Panelboards and overcurrent protective devices rated above 240V and less than
600 V must have short-circuit ratings as shown on Drawings, but not less than
14 000 A(rms) symmetrical.

PANELBOARDS 262416-3

ISSUED APRIL 2025



WILEY|WILSON GT Brittain Dining Hall Servery Renovation
Comm. No. 240059 Contract No. 1185-24

2.2 PANELBOARDS
A. UL QEUY - Distribution Panelboard:
1. Source Limitations: Obtain products from single manufacturer.
2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing

laboratory in accordance with guide information and standards specified for the following
UL product categories:

a. Distribution Type Panelboards: UL CCN QEUY; including UL 67 and
NEMA PB 1.

3. Standard Features:
a. Doors: Secured with vault-type latch with tumbler lock; keyed alike.
1) For doors more than 36 inch high, provide two latches, keyed alike.
b. Mains: Circuit breaker or Lugs only as indicated.
C. Branch Overcurrent Protective Devices Bolt-on circuit breakers
B. UL QEUY - Lighting and Appliance Branch-Circuit Panelboard:
1. Source Limitations: Obtain products from single manufacturer.
2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing

laboratory in accordance with guide information and standards specified for the following
UL product categories:

a. Lighting and Appliance Branch-Circuit Type Panelboards: UL CCN QEUY;
including UL 67 and NEMA PB 1.

3. Standard Features:
a. Mains: Circuit breaker or lugs only as indicated.

b. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable
without disturbing adjacent units.

C. Doors: Door-in-door construction with concealed hinges; secured with flush latch
with tumbler lock; keyed alike. Outer door must permit full access to panel
interior. Inner door must permit access to breaker operating handles and labeling,
but current carrying terminals and bus must remain concealed.

2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
A.  MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents.

1. Thermal-Magnetic Circuit Breakers:

a. Inverse time-current element for low-level overloads.
b. Instantaneous magnetic trip element for short circuits.
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Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.
Electronic Trip Circuit Breakers:

®Poo0oe
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RMS sensing.

Field-replaceable rating plug or electronic trip.

Digital display of settings, trip targets, and indicated metering displays.
Multi-button keypad to access programmable functions and monitored data.
Ten-event, trip-history log. Each trip event must be recorded with type, phase, and
magnitude of fault that caused trip.

Integral test jack for connection to portable test set or laptop computer.
Field-Adjustable Settings:

1) Instantaneous trip.

2) Long- and short-time pickup levels.

3) Long- and short-time adjustments.

4) Ground-fault pickup level, time delay, and I squared T response.

Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings
less than NEMA FU 1, RK-5.

GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault
protection (6 mA trip).

Subfeed Circuit Breakers: Vertically mounted.

MCCB Features and Accessories:

coop

Standard frame sizes, trip ratings, and number of poles.

Breaker handle indicates tripped status.

UL listed for reverse connection without restrictive line or load ratings.

Lugs: Compression style, suitable for number, size, trip ratings, and conductor
materials.

Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and HID lighting
circuits.

MAINTENANCE MATERIAL ITEMS

Spare Parts: Furnish to Owner spare parts, for repairing panelboards and related equipment, that
are packaged with protective covering for storage on-site and identified with labels describing

contents.

1.

2.

Keys: Two spares for each type of panelboard cabinet lock.

Accessory Set: Include tools and miscellaneous items required for overcurrent protective
device test, inspection, maintenance, and operation.
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PART 3 - EXECUTION

3.1

A

3.2

EXAMINATION

Verify actual conditions with field measurements prior to ordering panelboards to verify that
equipment fits in allocated space in, and comply with, minimum required clearances specified
in NFPA 70.

Receive, inspect, handle, and store panelboards in accordance with NECA 407.

Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have
been subjected to water saturation.

Examine elements and surfaces to receive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Comply with manufacturer's published instructions.
Reference Standards:

1. Panelboards: Unless more stringent requirements are specified in Contract Documents or
manufacturers' published instructions, comply with NECA 407.

Special Techniques:

1. Equipment Mounting:
a. Attach panelboard to vertical finished or structural surface behind panelboard.

N

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets
and temporary blocking of moving parts from panelboards.

Provide mounting and anchoring devices.

Mount top of trim 7.5 ft above finished floor unless otherwise indicated.

Mount panelboard cabinet plumb and rigid without distortion of box.

Mount recessed panelboards with fronts uniformly flush with wall finish and mating with
back box.

7. Install overcurrent protective devices and controllers not already factory installed.

o0 rw

a. Set field-adjustable, circuit-breaker trip ranges.

b. Tighten bolted connections and circuit breaker connections using calibrated torque
wrench or torque screwdriver in accordance with manufacturer's published
instructions.

8. Make grounding connections and bond neutral for services and separately derived
systems to ground. Make connections to grounding electrodes, separate grounds for
isolated ground bars, and connections to separate ground bars.
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3.3

3.4

9. Install filler plates in unused spaces.

10.  Orient spare breakers in the OFF position.

11.  Arrange conductors in gutters into groups and bundle and wrap with wire ties.

Interfaces with Other Work:

1. Coordinate layout and installation of panelboards and components with other
construction that penetrates walls or is supported by them, including electrical and other
types of equipment, raceways, piping, encumbrances to workspace clearance
requirements, and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components.

Install warning signs.

Panelboard Nameplates: Label each panelboard with nameplate.

Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases,
and number of poles must be located on interior of panelboard door.

Breaker Labels: Faceplate must list current rating, UL and IEC certification standards, and AIC
rating.

Circuit Directory:
1. Provide directory card inside panelboard door, mounted in transparent card holder.

a. Circuit directory must identify specific purpose with detail sufficient to distinguish
it from other circuits.

2. Provide computer-generated circuit directory mounted inside panelboard door with
transparent plastic protective cover.

a. Circuit directory must identify specific purpose with detail sufficient to distinguish
it from other circuits.
FIELD QUALITY CONTROL

Administrant for Low-Voltage Electrical Tests and Inspections:
1. Administer and perform tests and inspections.

Acceptance Testing Preparation:
1. Test continuity of each circuit.

Tests and Inspections:

PANELBOARDS 262416-7
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3.5

3.6

1. Perform each visual and mechanical inspection and electrical test for low-voltage air
circuit breakers stated in NETA ATS, Paragraph 7.6 Circuit Breakers. Do not perform
optional tests. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

Nonconforming Work:

1. Panelboards will be considered defective if they do not pass tests and inspections.
2. Remove and replace defective units and retest.

Field Quality-Control Reports: Collect, assemble, and submit test and inspection reports.

1. Include certified report that identifies panelboards included and that describes scanning
results, with comparisons of two scans. Include notation of deficiencies detected,
remedial action taken, and observations after remedial action.

ADJUSTING

Adjust moving parts and operable components to function smoothly and lubricate as
recommended by manufacturer.

Set field-adjustable circuit-breaker trip ranges.

PROTECTION

Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain
temperature in accordance with manufacturer's published instructions.

END OF SECTION 262416
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SECTION 26 27 16 - ELECTRICAL CABINETS AND ENCLOSURES

PART 1 - GENERAL

11

A

B.

1.2

A

SUMMARY
Section Includes:

1. Cabinets and cutout boxes.
2. Termination boxes.
3. Miscellaneous enclosures.

Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" specifies additional
coordination, scheduling, sequencing, submittal, and installation requirements applicable
to the Work for electrical, communications, and electronic safety and security systems on
the Project, including wiring methods.

2. Section 260553 “ldentification for Electrical Systems" specifies electrical equipment
labels and warning signs referenced by this Section.

3. Section 260526 "Grounding and Bonding for Electrical Systems" specifies grounding and
bonding for RBBs referenced by this Section.

4. Section 260573 "Power System Studies" specifies arc-flash hazard analysis and warning
labels referenced by this Section.

ACTION SUBMITTALS
Shop Drawings: Prepare and submit the following:

1. Shop Drawings for Custom Enclosures and Cabinets: Include plans, elevations, sections,
and attachment details.

PART 2 - PRODUCTS

2.1

A

2.2

A

PERFORMANCE REQUIREMENTS

Regulatory Requirements: Products or components listed and labeled in accordance with
NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction
and marked for intended location and application.

CABINETS AND CUTOUT BOXES

UL CYI1V - Sheet Metal Cabinets:
1. Listing Criteria:

a. UL CCN CYIV.

ELECTRICAL CABINETS AND ENCLOSURES 262716-1
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2.3

A

B.

2.4

A

b. Non-Environmental Characteristics: UL 50.
C. Environmental Characteristics: UL 50E.

2. Standard Features:
a. Enclosure provided with frame, mat, or trim in which swinging door or doors are
or can be hung.
b. Degree of Protection: Type 1 indoors, Type 3R in wet/damp location.
TERMINATION BOXES
Description: Enclosure for termination base consisting of lengths of bus bars, terminal strips, or
terminal blocks with provision for wire connectors to accommodate incoming or outgoing

conductors or both.

UL XCKT - Termination Boxes
1. Listing Criteria:

a. UL CCN XCKT; including UL 1773.
b. Non-Environmental Characteristics: UL 50.
C. Environmental Characteristics: UL 50E.
2. Standard Features:
a. Listed and labeled for installation on line side of service equipment.
b. Degree of Protection: Type 1 except Type 3R in wet/damp locations.
MISCELLANEOUS ENCLOSURES

UL XCKT or NWIN - Indoor Sheet Metal Miscellaneous Enclosures:
1. Listing Criteria:

a. UL CCN XCKT; including UL 1773; or UL CCN NWIN, including UL 2416.
b. Non-Environmental Characteristics: UL 50.
C. Environmental Characteristics: UL 50E.

2. Standard Features:

a. Degree of Protection: Type 1 except Type 3R in wet/damp locations.

PART 3 - EXECUTION

3.1 SELECTION OF ELECTRICAL CABINETS AND ENCLOSURES
A.  Unless more stringent requirements are specified in Contract Documents or manufacturers'
written instructions, comply with NFPA 70 for selection of electrical cabinets and enclosures.
Consult Architect for resolution of conflicting requirements.
ELECTRICAL CABINETS AND ENCLOSURES 2627 16-2
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3.2 INSTALLATION OF ELECTRICAL CABINETS AND ENCLOSURES

A.  Comply with manufacturer's published instructions.

B. Reference Standards for Installation: Unless more stringent installation requirements are
specified in Contract Documents or manufacturers' published instructions, comply with the
following:

1. Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1.

2. Electrical Safety: NFPA 70E.

3. Grounding and Bonding: NECA NEIS 331 and Article 250 of NFPA 70.

4. Work in Basements and Other Developed Subterranean Spaces: NFPA 520.

5. Cabinets and Cutout Boxes: Article 312 of NFPA 70.

C.  Special Installation Techniques:

1. Mount cabinets and enclosures at heights indicated on Drawings. If mounting heights of
boxes are not individually indicated, give priority to ADA requirements. Install boxes
with height measured to center of box unless otherwise indicated.

2. Do not install cabinets, enclosures, or fittings in contact with concrete or earth.

3. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove
coatings in the locknut area prior to assembling conduit to enclosure to ensure a
continuous ground path.

4. Identification: Provide labels for cabinets, enclosures, racks and associated electrical
equipment.

a. Identify field-installed conductors, interconnecting wiring, and components.

b. Provide warning signs.

C. Label each cabinet, enclosure, and rack with engraved metal or laminated-plastic
nameplate.

D. Interfaces with Other Work:

1. Firestop penetrations of rated walls and partitions.

2. Ground and bond RBBs in cabinets, enclosures, and racks.

3. Apply arc-flash hazard warning labels cabinets, enclosures, and racks.

3.3 FIELD QUALITY CONTROL OF ELECTRICAL CABINETS AND ENCLOSURES

A.  Tests and Inspections:

1. Perform manufacturer's recommended tests and inspections.

B.  Nonconforming Work:

1. Cabinet, enclosure, or rack will be considered defective if it does not pass tests and
inspections.

2. Remove and replace defective units and retest.

C.  Field Quality-Control Reports: Collect, assemble, and submit test and inspection reports.

ELECTRICAL CABINETS AND ENCLOSURES 2627 16-3
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3.4 CLEANING

A. Remove construction dust and debris from cabinets, enclosures, and racks.

35 PROTECTION
A.  Protect coatings and finishes of cabinets, enclosures, and racks from damage and deterioration.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION 262716

ELECTRICAL CABINETS AND ENCLOSURES 262716-4
ISSUED APRIL 2025



WILEY|WILSON GT Brittain Dining Hall Servery Renovation
Comm. No. 240059 Contract No. 1185-24

SECTION 26 27 26 - WIRING DEVICES

PART 1 - GENERAL

11

A

B.

1.2

A

SUMMARY

Section Includes:

NogkrwnE

General-use switches, dimmer switches, and fan-speed controller switches.
General-grade single straight-blade receptacles.

General-grade duplex straight-blade receptacles.

Receptacles with arc-fault and ground-fault protective devices.

Locking receptacles.

Special-purpose power outlet assemblies.

Connectors, cords, and plugs.

Related Requirements:

1.

Section 260010 "Supplemental Requirements for Electrical” specifies additional
coordination, scheduling, sequencing, submittal, and installation requirements applicable
to the Work for electrical, communications, and electronic safety and security systems on
the Project, including wiring methods.

Section 260533.16 "Boxes and Covers for Electrical Systems" specifies covers and cover
plates referenced by this Section.

Section 260553 "ldentification for Electrical Systems" specifies electrical equipment
labels and warning signs referenced by this Section.

Section 260923 "Lighting Control Devices" for occupancy sensors, timers, control-
voltage switches, and control-voltage dimmers.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A. Regulatory Requirements: Products or components listed and labeled in accordance with
NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction
and marked for intended location and application.
2.2 GENERAL-USE SWITCHES, DIMMER SWITCHES, AND FAN-SPEED CONTROLLER
SWITCHES
WIRING DEVICES 262726-1
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A.  Toggle Switch:
1. Source Limitations: Obtain products from single manufacturer.
2. Listing Criteria: UL CCN WMUZ and UL 20.
3. Standard Features:
a. Device Color: Ivory.
b. Configuration:
1) General-duty, specification grade 120-277 V, 20 A, single pole, three way,
or four way as indicated.
4. Accessories:

a. Cover Plate: 0.060 inch thick, high-impact thermoplastic (nylon) with smooth
finish and color matching wiring device; from same manufacturer as wiring device.
b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.

B. Dimmer Switch:
1. Source Limitations: Obtain products from single manufacturer.
2. Listing Criteria: UL CCN EOYX and UL 1472.
3. Standard Features:
a. UL 1472 Type | dimmer.
b. Device Color: Ivory.
C. Switch Style: Rocker.
d. Dimming Control Style: Slide.
2.3 GENERAL-GRADE SINGLE STRAIGHT-BLADE RECEPTACLES
A.  Single Straight-Blade Receptacle:
1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:
a. Receptacles for Plugs and Attachment Plugs: UL CCN RTRT and UL 498.
2. Standard Features:
a. Device Color: Ivory.
b. Configuration:
1) General-duty, specification grade NEMA 5-20R.
3. Other Available Features Required by the Project:
a. Has factory-terminated connectors on wiring device pigtails for quick installation.
4. Accessories:
a. Cover Plate: 0.060 inch thick, high-impact thermoplastic (nylon) with smooth
finish and color matching wiring device; from same manufacturer as wiring device.
WIRING DEVICES 262726 -2
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b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.

2.4 GENERAL-GRADE DUPLEX STRAIGHT-BLADE RECEPTACLES

A.  Duplex Straight-Blade Receptacle:

1.

Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following
UL product categories:

a. Receptacles for Plugs and Attachment Plugs: UL CCN RTRT and UL 498.
b. Surge Protective Devices: UL 1449, Type 3.

Standard Features:

a. Device Color: Ivory.
b. Configuration:

1) General-duty, specification grade NEMA 5-20R.
Other Available Features Required by the Project:
a. Has factory-terminated connectors on wiring device pigtails for quick installation.
Accessories:
a. Cover Plate: 0.060 inch thick, high-impact thermoplastic (nylon) with smooth
finish and color matching wiring device; from same manufacturer as wiring device.

b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.

C. Device Color: Ivory.
d. Configuration: Heavy-duty, smooth face, NEMA 5-20R.

Other Available Features Required by the Project:

a. Has factory-terminated connectors on wiring device pigtails for quick installation.

Accessories:

a. Cover Plate: 0.060 inch (1.5 mm) thick, high-impact thermoplastic (nylon) with
smooth finish and color matching wiring device; from same manufacturer as

wiring device.
b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.

2.5 RECEPTACLES WITH GROUND-FAULT PROTECTIVE DEVICES

A.  Specification Grade, Tamper-Resistant Duplex Straight-Blade Receptacle with GFCI Device:

1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing
laboratory in accordance with guide information and standards specified for the following

UL product categories:
WIRING DEVICES 262726-3
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a. Receptacle GFCls: UL CCN KCXS, UL 498, and UL 943.
2. Standard Features:

a. Device Color: Ivory.
b. Configuration: Heavy-duty, NEMA 5-20R.

3. Other Available Features Required by the Project:

a. Has factory-terminated connectors on wiring device pigtails for quick installation.
4. Accessories:

a. Cover Plate: 0.060 inch thick, high-impact thermoplastic (nylon) with smooth

finish and color matching wiring device; from same manufacturer as wiring device.
b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Receptacles:

1. Verify that receptacles to be procured and installed for Owner-furnished equipment are
compatible with mating attachment plugs on equipment.

3.2 INSTALLATION OF SWITCHES
A.  Comply with manufacturer's published instructions.

B.  Reference Standards for Installation: Unless more stringent installation requirements are
specified in the Contract Documents or manufacturer's published instructions, comply with the
following:

Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1.
Electrical Safety: NFPA 70E.

Life Safety and Means of Egress Work: NFPA 101.

Work in Basements and Other Developed Subterranean Spaces: NFPA 520.

Wiring Devices: NECA NEIS 130.

Mounting Heights: NECA NEIS 1.

o~ E

C. Interfaces with Other Work:

1. Identification:
a. Identify cover or cover plate for device with panelboard identification and circuit
number.
WIRING DEVICES 2627 26-4
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3.3 INSTALLATION OF STRAIGHT-BLADE RECEPTACLES

A.  Comply with manufacturer's published instructions.

B. Reference Standards for Installation: Unless more stringent installation requirements are
specified in the Contract Documents or manufacturer's published instructions, comply with the
following:

1. Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1.
2. Electrical Safety: NFPA 70E.
3. Grounding and Bonding: NECA NEIS 331 and Article 250 of NFPA 70.
4. Work in Confined Spaces: NFPA 350.
5. Work in Basements and Other Developed Subterranean Spaces: NFPA 520.
6. Installing and Maintaining Wiring Devices: NECA NEIS 130.
7. Mounting Heights: Unless otherwise indicated in the Contract Documents, comply with
mounting heights recommended in NECA NEIS 1.
8. Receptacle Orientation: Unless otherwise indicated in the Contract Documents, orient
receptacle to match configuration diagram in NEMA WD 6.
C. Interfaces with Other Work:
1. Identification: Provide labels for receptacles and associated electrical equipment.
a. Identify field-installed conductors, interconnecting wiring, and components.
b. Label each enclosure with engraved metal or laminated-plastic nameplate.
1) Identify cover or cover plate for device with panelboard identification and
circuit number.
3.4 FIELD QUALITY CONTROL OF SWITCHES
A.  Administrant for Electrical Power Tests and Inspections:
1. Administer and perform tests and inspections.

B.  Tests and Inspections:

1. Perform tests and inspections in accordance with manufacturers' published instructions.

C.  Nonconforming Work:

1. Unit will be considered defective if it does not pass tests and inspections.
2. Remove and replace defective units and retest.
D.  Field Quality-Control Reports: Collect, assemble, and submit test and inspection reports.
35 FIELD QUALITY CONTROL OF STRAIGHT-BLADE RECEPTACLES
A.  Administrant for Electrical Power Tests and Inspections:
1. Administer and perform tests and inspections.
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B.  Acceptance Testing Preparation:
C.  Testsand Inspections:
1. Insert and remove test plug to verify that device is securely mounted.
2. Verify polarity of hot and neutral pins.
3. Measure line voltage.
D.  Nonconforming Work:
1. Device will be considered defective if it does not pass tests and inspections.
2. Remove and replace defective units and retest.
E. Field Quality-Control Reports: Collect, assemble, and submit test and inspection reports.
3.6 SYSTEM STARTUP FOR SWITCHES
A.  Perform startup service.
1. Complete installation and startup checks in accordance with manufacturer's published
instructions.
3.7 PROTECTION
A.  Devices:

1. Schedule and sequence installation to minimize risk of contamination of wires and
cables, devices, device boxes, outlet boxes, covers, and cover plates by plaster, drywall
joint compound, mortar, cement, concrete, dust, paint, and other materials.

2. After installation, protect wires and cables, devices, device boxes, outlet boxes, covers,
and cover plates from construction activities. Remove and replace items that are
contaminated, defaced, damaged, or otherwise caused to be unfit for use prior to
acceptance by Owner.

END OF SECTION 262726
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SECTION 26 50 00 - LIGHTING

PART 1 - GENERAL

11 SUMMARY

A.  Section Includes:

1. Luminaires.

2. Luminaire fittings.

B.  Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical” specifies additional
requirements applicable to coordinating, scheduling, and sequencing of the Work
specified in this Section.

2. Section 260529 "Hangers and Supports for Electrical Systems" specifies channel, and
angle supports installed by this Section.

3. Section 260553 "lIdentification for Electrical Systems" specifies electrical equipment
labels and warning signs installed by this Section.

1.2 DEFINITIONS

A.  Correlated Color Temperature (CCT): The absolute temperature (in kelvins) of a blackbody
whose chromaticity (color quality) most nearly resembles that of the light source.

B.  Color Rendering Index (CRI): The measure of the degree of color shift objects undergo when
illuminated by the light source as compared with the color of those same objects when
illuminated by a reference light source. The lower the CRI of a light source, the more difficult it
is to identify colors and stripes on electronic components and wiring.

C. IES: Illuminating Engineering Society.

D. LPD: Lighting power density.

13 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1. Luminaires: Include the following additional information:

a. Product Listing: Include copy of unexpired approval letter, on letterhead of
qualified electrical testing agency, certifying product's compliance with specified
listing criteria.

b. Product Certificates: Include product certificates stating compliance with standards
listed below, signed by manufacturer or fabricator.

LIGHTING 265000-1
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14

A

15

A

1.6

A

1) Manufacturers' Certified Data: Photometric data certified by manufacturer's
laboratory with current accreditation under National Voluntary Laboratory
Accreditation Program (NVLAP) for Energy Efficient Lighting Products.

C. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes.

d. Include operating characteristics, electrical characteristics, and furnished
accessories.

e. Include schedule of submitted lighting products. Arrange schedule and

accompanying product data in order by luminaire and lamp designations indicated
on the Drawings.

f. Include battery and charger data for emergency lighting units.
: Include life, output (lumens, CCT, and CRI), and energy-efficiency data.
h. Include photometric data and adjustment factors obtained from qualified laboratory
tests.

CLOSEOUT SUBMITTALS

Warranty documentation.

DELIVERY, STORAGE, AND HANDLING

Protect exposed surface finishes on lighting equipment by applying strippable, temporary
protective covering before shipping.

WARRANTY FOR BATTERIES

Special Manufacturer Extended Warranty for Batteries: Manufacturer warrants that batteries

perform in accordance with specified requirements and agrees to provide repair or replacement

of batteries that fail to perform as specified within extended-warranty period.

1. Initial Extended-Warranty Period for Ni-Cd Batteries: Five years from date of Substantial
Completion; full coverage for materials only.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Regulatory Requirements: Products or components listed and labeled in accordance with
NFPA 70, by qualified electrical testing laboratory recognized by authorities having
jurisdiction, and marked for intended location and application.
2.2 LUMINAIRES
A.  Source Limitations: Bin LEDs for this luminaire type within three-step MacAdam Ellipse to
ensure consistent chromaticity for all luminaires of this type.
LIGHTING 265000 -2
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B.  Listing Criteria:
LED Luminaires: UL CCN IFAM; including UL 1598.

1.

C.  Standard Features:
Openings: Doors, frames, and access panels must operate smoothly, not leak light under
operating conditions, and permit relamping without use of tools or parts falling from

1.

okrwmn

S

LIGHTING
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enclosure.
Nominal Operating Voltage: 120 V(ac)
CRI: 90+.
Driver Location: Internal or Remote as indicated on schedule.
Materials:
a. Enclosure: As indicated, housing and heat sink; free of sharp edges and burrs.
LED Luminaires (UL CCN IFAM):
a. Efficacy: Not less than 75 Im/W.
b. Rated Life: Minimum 35 000 hours to L70.
C. CCT: As indicated on schedule.
d. Finishes:
1) Reflecting surfaces must have minimum reflectance as follows, unless
otherwise indicated:
a) White Surfaces: 85 percent.
b) Specular Surfaces: 83 percent.
C) Diffusing Specular Surfaces: 75 percent.
e. Factory-Applied  Finish ~ for ~ Aluminum  Luminaires: Comply  with

NAAMM/NOMMA AMP 500 for recommendations for applying and designating
finishes.

1) Finish designations prefixed by AA comply with system established by
Aluminum Association for designating aluminum finishes.

2) Natural Satin Finish: Provide fine, directional, medium satin polish (AA-
M32); buff complying with AA-M20 requirements; and seal aluminum
surfaces with clear, hard-coat wax.

3) Classl, Clear-Anodic Finish: AA-M32C22A41, complying with
AAMA 611.

a) Mechanical Finish: Medium satin.

b) Chemical Finish: Etched, medium matte.

C) Anodic Coating: Architectural Class I, clear coating 0.018 mm or
thicker.

4)  Class |, Color-Anodic Finish: AA-M32C22A42/A44, complying with
AAMA 611.

a) Mechanical Finish: Medium satin.

b) Chemical Finish: Etched, medium matte.

c) Anodic Coating: Architectural Class I, integrally colored or
electrolytically deposited color coating 0.018 mm or thicker).
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f. Factory-Applied Finish for Steel Luminaires: Comply  with
NAAMM/NOMMA AMP 500 for recommendations for applying and designating
finishes.

1) Surface Preparation: Clean surfaces to comply with SSPC-SP 1 to remove
dirt, oil, grease, and other contaminants that could impair paint bond. Grind
welds and polish surfaces to a smooth, even finish. Remove mill scale and
rust, if present, from uncoated steel, complying with SSPC-
SP 5/NACE No. 1 or SSPC-SP 8.

2) Exterior Surfaces: Manufacturer's standard finish consisting of one or more
coats of primer and two finish coats of high-gloss, high-build polyurethane
enamel.

7. Installation Markings:

a. Relamping Labels: Include recommended lamp type, diameter, shape, size,
wattage, and coating on factory-applied label that is visible when luminaire is open
for relamping.

b. All Luminaires (UL CCN HYXT):

D. ULFTBRor FTBV - Emergency Lighting and Power Equipment:
1. Source Limitations: Obtain products from single manufacturer.
2. Listing Criteria:

a.

b.

Emergency Lighting and Power: UL CCN FTBR or UL CCN FTBYV; including
UL 924, NFPA 101, and ICC IBC.

Marked in accordance with UL CCN HYXT, including UL 1598, for compatible
power supply, installation location, and environmental conditions.

3. Standard Features:

a.

b.

LIGHTING
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Charger: Fully automatic, solid-state, constant-current type with sealed power
transfer relay.

Status and Test Indication: Visible and accessible without opening luminaire or
entering ceiling space.

1) Indicator Light: LED indicates normal power on. Normal glow indicates
trickle charge; bright glow indicates charging at end of discharge cycle.

2)  Test Push-Button: Push-to-test button in unit housing simulates loss of
normal power and demonstrates unit operability.

Internal-Type Emergency Power Unit: Self-contained, modular, battery-inverter

unit, factory mounted within luminaire body.

1) Emergency Connection: Operate lamp(s) continuously at an output of
1100 lumens each upon loss of normal power. Connect unswitched circuit to
battery-inverter unit and switched circuit to luminaire ballast or driver.

2) Operation: Relay automatically turns lamp on when power-supply circuit
voltage drops to 80 percent of nominal voltage or below. Lamp
automatically disconnects from battery when voltage approaches deep-
discharge level. When normal voltage is restored, relay disconnects lamps
from battery, and battery is automatically recharged and floated on charger.
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3)  Test Push-Button and Indicator Light: Visible and accessible without
opening luminaire or entering ceiling space.

a) Push-Button: Push-to-test type, in unit housing, simulates loss of
normal power and demonstrates unit operability.

b) Indicator Light: LED indicates normal power on. Normal glow
indicates trickle charge; bright glow indicates charging at end of
discharge cycle.

4) Battery Type: Ni-Cd.

5) Charger: Fully automatic, solid-state, constant-current type with sealed
power transfer relay.

6) Integral Self-Test: Factory-installed electronic device automatically initiates

code-required test of unit emergency operation at required intervals. Test
failure is annunciated by an integral audible alarm and a flashing red LED.

4. Installation Markings:
a. Relamping Labels: Include recommended lamp type, diameter, shape, size,
wattage, and coating on factory-applied label that is visible when luminaire is open

for relamping.
b. All Luminaires (UL CCN HYXT):

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.

B.  Examine roughing-in for luminaire to verify actual locations of luminaire and electrical
connections before luminaire installation.

C.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION OF LIGHTING
A.  Comply with manufacturer's published instructions.

B. Reference Standards for Installation: Unless more stringent installation requirements are
specified in Contract Documents or manufacturers' published instructions, comply with the

following:
1. Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1.
2. Grounding and Bonding: NECA NEIS 331 and Article 250 of NFPA 70.
3. Work in Confined Spaces: NFPA 350.
4. Work in Basements and Other Developed Subterranean Spaces: NFPA 520.
5. Installation of Indoor Lighting Systems: NECA NEIS 500.
LIGHTING 265000-5

ISSUED APRIL 2025



WILEY|WILSON GT Brittain Dining Hall Servery Renovation
Comm. No. 240059 Contract No. 1185-24

3.3

3.4

6. Installation of Luminaires, Lampholders, and Lamps: Article 410 of NFPA 70.
7. Installation of Emergency Lighting and Exit Signs: ICC IBC, NFPA 101, and Parts IV
and V in Article 700 of NFPA 70.

Special Installation Techniques:

1. Install luminaires level, plumb, and square with finished floor or grade unless otherwise
indicated.

Install luminaires at height and aiming angle as indicated on the Drawings.

Coordinate layout and installation of luminaires with other construction.

Adjust luminaires that require field adjustment or aiming

Install wiring connections for luminaires.

Identification: Provide labels for luminaires and associated electrical equipment.

o~ LN

a. Identify field-installed conductors, interconnecting wiring, and components.
b. Provide warning signs.
C. Label each enclosure with engraved metal or laminated-plastic nameplate.

Systems Integration: Integrate lighting control devices and equipment with electrical power
connections for operation of luminaires as specified.

FIELD QUALITY CONTROL OF LIGHTING
Tests and Inspections:

1. Perform manufacturer's recommended tests and inspections.

2. Operational Test: After installing luminaires, switches, and accessories, and after
electrical circuitry has been energized, test units to confirm proper operation.

3. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation.
Verify transfer from normal power to battery power and retransfer to normal.

Nonconforming Work:

1. Luminaire will be considered defective if it does not pass tests and inspections.
2. Remove and replace defective units and retest.

SYSTEM STARTUP
Perform startup service.

1. Complete installation and startup checks in accordance with manufacturer's published
instructions.

2. Burn-in lamps that require specific aging period to operate properly, prior to occupancy
by Owner.

3. Charge emergency power units and batteries minimum of one hour and depress switch to
conduct short-duration test.

4. Charge emergency power units and batteries minimum of 24 hours and conduct one-hour
discharge test.

LIGHTING 265000-6
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35 PROTECTION
A.  After installation, protect lighting equipment from construction activities. Remove and replace

items that are contaminated, defaced, damaged, or otherwise caused to be unfit for use prior to
acceptance by Owner.

END OF SECTION 265000
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	1.3 DEFINITIONS
	A. Action Submittals: Written and graphic information and physical samples that require Architect's responsive action. Action submittals are those submittals indicated in individual Specification Sections as "action submittals."
	B. Informational Submittals: Written and graphic information and physical samples that do not require Architect's responsive action. Submittals may be rejected for not complying with requirements. Informational submittals are those submittals indicate...

	1.4 SUBMITTAL SCHEDULE
	A. Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in chronological order by dates required by construction schedule. Include time required for review, ordering, manufacturing, fabrication, and delivery when establis...
	1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and Contractor's construction schedule.
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	3. Final Submittal Schedule: Submit concurrently with the first complete submittal of Contractor's construction schedule.
	a. Submit revised submittal schedule as required to reflect changes in current status and timing for submittals.
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	b. Specification Section number and title.
	c. Submittal Category: Action; informational.
	d. Name of subcontractor.
	e. Description of the Work covered.
	f. Scheduled date for Architect's final release or approval.
	g. Scheduled dates for purchasing.
	h. Scheduled date of fabrication.
	i. Scheduled dates for installation.
	j. Activity or event number.



	1.5 SUBMITTAL FORMATS
	A. Submittal Information: Include the following information in each submittal:
	1. Project name.
	2. Date.
	3. Name of Architect.
	4. Name of Construction Manager.
	5. Name of Contractor.
	6. Name of firm or entity that prepared submittal.
	7. Names of subcontractor, manufacturer, and supplier.
	8. Unique submittal number, including revision identifier. Include Specification Section number with sequential alphanumeric identifier and alphanumeric suffix for resubmittals.
	9. Category and type of submittal.
	10. Submittal purpose and description.
	11. Number and title of Specification Section, with paragraph number and generic name for each of multiple items.
	12. Drawing number and detail references, as appropriate.
	13. Indication of full or partial submittal.
	14. Location(s) where product is to be installed, as appropriate.
	15. Other necessary identification.
	16. Remarks.
	17. Signature of transmitter.

	B. Options: Identify options requiring selection by Architect.
	C. Deviations and Additional Information: On each submittal, clearly indicate deviations from requirements in the Contract Documents, including minor variations and limitations; include relevant additional information and revisions, other than those r...
	D. Electronic Submittals: Prepare submittals as PDF package, incorporating complete information into each PDF file. Name PDF file with submittal number. PDF is required to be bookmarked by headings of major sections.
	E. Submittals Utilizing Web-Based Project Software: Prepare submittals as PDF files or other format indicated by Project management software.

	1.6 SUBMITTAL PROCEDURES
	A. Prepare and submit submittals required by individual Specification Sections. Types of submittals are indicated in individual Specification Sections.
	1. Email: Prepare submittals as PDF package and transmit to Architect by sending via email. Include PDF transmittal form. Include information in email subject line as requested by Architect.
	a. Architect will return annotated file. Annotate and retain one copy of file as a digital Project Record Document file.

	2. Web-Based Project Management Software: Prepare submittals in PDF form, and upload to web-based Project management software website. Enter required data in web-based software site to fully identify submittal.

	B. Coordination: Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Submit all submittal items required for each Specification Section concurrently unless partial submittals for portions of the Work are indicated on approved submittal schedule.
	3. Submit action submittals and informational submittals required by the same Specification Section as separate packages under separate transmittals.
	4. Coordinate transmittal of submittals for related parts of the Work specified in different Sections, so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Architect reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. Time for review shall commence on Architect's receipt of submittal. No extension of the Contract Time will be authorized because of failure to transmit s...
	1. Initial Review: Allow 15 days for initial review of each submittal. Allow additional time if coordination with subsequent submittals is required. Architect will advise Contractor when a submittal being processed must be delayed for coordination.
	2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as initial submittal.
	3. Resubmittal Review: Allow 15 days for review of each resubmittal.
	4. Sequential Review: Where sequential review of submittals by Architect's consultants, Owner, or other parties is indicated, allow 15 days for initial review of each submittal.
	5. Concurrent Consultant Review: Where the Contract Documents indicate that submittals may be transmitted simultaneously to Architect and to Architect's consultants, allow 15 days for review of each submittal. Submittal will be returned to Architect b...
	a. Submit one copy of submittal to concurrent reviewer in addition to specified number of copies to Architect.


	D. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.
	1. Note date and content of previous submittal.
	2. Note date and content of revision in label or title block, and clearly indicate extent of revision.
	3. Resubmit submittals until they are marked with approval notation from Architect's action stamp.

	E. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities. Show distribution on transmi...
	F. Use for Construction: Retain complete copies of submittals on Project site. Use only final action submittals that are marked with approval notation from Architect's action stamp.

	1.7 SUBMITTAL REQUIREMENTS
	A. Product Data: Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard published data are unsuitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's catalog cuts.
	b. Manufacturer's product specifications.
	c. Standard color charts.
	d. Statement of compliance with specified referenced standards.
	e. Testing by recognized testing agency.
	f. Application of testing agency labels and seals.
	g. Notation of coordination requirements.
	h. Availability and delivery time information.

	4. For equipment, include the following in addition to the above, as applicable:
	a. Wiring diagrams that show factory-installed wiring.
	b. Printed performance curves.
	c. Operational range diagrams.
	d. Clearances required to other construction, if not indicated on accompanying Shop Drawings.

	5. Submit Product Data before Shop Drawings, and before or concurrently with Samples.

	B. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data unless submittal based on Architect's digital data drawing files is otherw...
	1. Preparation: Fully illustrate requirements in the Contract Documents. Include the following information, as applicable:
	a. Identification of products.
	b. Schedules.
	c. Compliance with specified standards.
	d. Notation of coordination requirements.
	e. Notation of dimensions established by field measurement.
	f. Relationship and attachment to adjoining construction clearly indicated.
	g. Seal and signature of professional engineer if specified.

	2. Paper Sheet Size: Except for templates, patterns, and similar full-size Drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches, but no larger than 30 by 42 inches.

	C. Product Schedule: As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location. Include the following information in tabular form:
	1. Type of product. Include unique identifier for each product indicated in the Contract Documents or assigned by Contractor if none is indicated.
	2. Manufacturer and product name, and model number if applicable.
	3. Number and name of room or space.
	4. Location within room or space.

	D. Qualification Data: Prepare written information that demonstrates capabilities and experience of firm or person. Include lists of completed projects with project names and addresses, contact information of architects and owners, and other informati...
	E. Design Data: Prepare and submit written and graphic information indicating compliance with indicated performance and design criteria in individual Specification Sections. Include list of assumptions and summary of loads. Include load diagrams if ap...
	F. Certificates:
	1. Certificates and Certifications Submittals: Submit a statement that includes signature of entity responsible for preparing certification. Certificates and certifications shall be signed by an officer or other individual authorized to sign documents...
	2. Installer Certificates: Submit written statements on manufacturer's letterhead, certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	3. Manufacturer Certificates: Submit written statements on manufacturer's letterhead, certifying that manufacturer complies with requirements in the Contract Documents. Include evidence of manufacturing experience where required.
	4. Material Certificates: Submit written statements on manufacturer's letterhead, certifying that material complies with requirements in the Contract Documents.
	5. Product Certificates: Submit written statements on manufacturer's letterhead, certifying that product complies with requirements in the Contract Documents.
	6. Welding Certificates: Prepare written certification that welding procedures and personnel comply with requirements in the Contract Documents. Submit record of AWS B2.1/B2.1M on AWS forms. Include names of firms and personnel certified.

	G. Test and Research Reports:
	1. Compatibility Test Reports: Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product. Include written recommendation...
	2. Field Test Reports: Submit written reports indicating and interpreting results of field tests performed either during installation of product or after product is installed in its final location, for compliance with requirements in the Contract Docu...
	3. Material Test Reports: Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requiremen...
	5. Product Test Reports: Submit written reports indicating that current product produced by manufacturer complies with requirements in the Contract Documents. Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified t...
	6. Research Reports: Submit written evidence, from a model code organization acceptable to authorities having jurisdiction, that product complies with building code in effect for Project. Include the following information:
	a. Name of evaluation organization.
	b. Date of evaluation.
	c. Time period when report is in effect.
	d. Product and manufacturers' names.
	e. Description of product.
	f. Test procedures and results.
	g. Limitations of use.



	1.8 DELEGATED-DESIGN SERVICES
	A. Performance and Design Criteria: Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and d...
	1. If criteria indicated are insufficient to perform services or certification required, submit a written request for additional information to Architect.

	B. Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other required submittals, submit digitally signed PDF file, signed and sealed by the responsible design professional, for each product and system specifically...
	1. Indicate that products and systems comply with performance and design criteria in the Contract Documents. Include list of codes, loads, and other factors used in performing these services.


	1.9 CONTRACTOR'S REVIEW
	A. Action Submittals and Informational Submittals: Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents. Note corrections and field dimensions. Mark with approval stamp before ...
	B. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform approval stamp. Include name of reviewer, date of Contractor's approval, and statement certifying that submittal has been reviewed, checked, and approved for co...
	1. Architect will not review submittals received from Contractor that do not have Contractor's review and approval.


	1.10 ARCHITECT'S REVIEW
	A. Action Submittals: Architect will review each submittal, indicate corrections or revisions required.
	1. PDF Submittals: Architect will indicate, via markup on each submittal, the appropriate action

	B. Informational Submittals: Architect will review each submittal and will not return it, or will return it if it does not comply with requirements. Architect will forward each submittal to appropriate party.
	C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial submittals has received prior approval from Architect.
	D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned for resubmittal without review.
	E. Architect will return without review submittals received from sources other than Contractor.
	F. Submittals not required by the Contract Documents will be returned by Architect without action.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	01 77 00 Closeout Procedures
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for Contract closeout, including, but not limited to, the following:
	1. Substantial Completion procedures.
	2. Final completion procedures.
	3. Warranties.
	4. Final cleaning.
	5. Site and Utility Plan


	1.3 DEFINITIONS
	A. List of Incomplete Items: Contractor-prepared list of items to be completed or corrected, prepared for the Architect's use prior to Architect's inspection, to determine if the Work is substantially complete.
	B. GT: Georgia Institute of Technology (Owner)

	1.4 ACTION SUBMITTALS
	A. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.
	A.
	B. Certified List of Incomplete Items: Final submittal at Final Completion.

	1.5 CLOSEOUT SUBMITTALS
	A. Certificates of Release: From authorities having jurisdiction.
	B. Certificate of Insurance: For continuing coverage.
	C. Contractor Marked-up Construction Documents and Project Manual
	A.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Schedule of Maintenance Material Items: For maintenance material submittal items required by other Sections.

	1.1
	1.7 PREREQUISITES TO FINAL ACCEPTANCE
	A. All testing, adjustments, balance work and commissioning requirements must be complete prior to final acceptance, unless approved in writing by GT. Exceptions to this are any required seasonal or approved deferred testing. This includes for all bui...
	1. Completed and signed manufacturers start-up forms and Commissioning Construction Checklist documentation.
	2. Receipt of requested trend log data
	3. Completion of commissioning testing
	4. Completion and acceptance of training of Owner’s Personnel in accordance with Georgia Tech’s Yellow Book Section 01 79 00 Demonstration and Training.
	5. Submission of the approved O&M manuals
	6. All identified deficiencies have been corrected or are approved by the Owner to be accepted from this milestone. This includes resolution of deficiencies noted in the commissioning issues log.

	B. The Owner will determine the date of final acceptance after reviewing the CxP’s recommendation for final acceptance.
	C. Commissioning activities are non-compensable and cannot be a cause for delay claims.

	1.8 RECORD DOCUMENT SUBMITTALS
	A. Installation, O&M Manuals: Submit three (3) complete sets of O&M manuals in printed and electronic media; two (2) printed and electronic media retained by the owner and one (1) printed and electronic media retained by the Contractor. Electronic med...
	B. Submittals shall include, but not be limited to, the following information:
	1. Electrical Systems
	a. Installation, operation and maintenance manuals, including start up, and programming information for the type and model number of each electrical system, equipment and component provided.
	b. Completed, as-built drawings of all electrical systems including location of junction/pull boxes, lighting controls, etc., modifications to distribution panels, updated distribution schedules, power distribution, lighting circuits, short circuit an...
	c. Recommended maintenance procedures and their recommended frequency for this site-specific application.
	d. Recommended list of spare parts, part numbers, and the place(s) from which they can be obtained.
	e. Original purchase order number; date of purchase; name, address, and phone number of vendor; warranty information.
	f. As applicable: Provide manufacturer’s test results for equipment supplied including test protocols.



	1.9 SUBSTANTIAL COMPLETION PROCEDURES
	A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and corrected (Contractor's "punch list"), indicating the value of each item on the list and reasons why the Work is incomplete.
	B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction, permitting Owner unrestricted use of the Work and access to services and utilities. Include occupancy permits, operating certificates, and similar releases.
	2. Submit closeout submittals specified in other Division 01 Sections, including Project Record Documents, operation and maintenance manuals, damage or settlement surveys, property surveys, and similar final record information.
	3. Submit closeout submittals specified in individual Sections, including specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Submit maintenance material submittals specified in individual Sections, including tools, spare parts, extra materials, and similar items, and deliver to location designated by Architect. Label with manufacturer's name and model number.
	a. Schedule of Maintenance Material Items: Prepare and submit schedule of maintenance material submittal items, including name and quantity of each item and name and number of related Specification Section. Obtain Owner's signature for receipt of subm...

	5. Submit testing, adjusting, and balancing records.
	6. Submit sustainable design submittals not previously submitted.
	7. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.

	C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days prior to requesting inspection for determining date of Substantial Completion. List items below that are incomplete at time of request.
	1. Advise Owner of pending insurance changeover requirements.
	2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's personnel of changeover in security provisions.
	3. Complete startup and testing of systems and equipment.
	4. Perform preventive maintenance on equipment used prior to Substantial Completion.
	5. Advise Owner of changeover in utility services.
	6. Participate with Owner in conducting inspection and walkthrough with local emergency responders.
	7. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	8. Complete final cleaning requirements.
	9. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	D. Inspection: Submit a written request for inspection to determine Substantial Completion a minimum of 10 days prior to date the Work will be completed and ready for final inspection and tests. On receipt of request, Architect will either proceed wit...
	1. Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for Final Completion.


	1.10 FINAL COMPLETION PROCEDURES
	A. Submittals Prior to Final Completion: Before requesting final inspection for determining Final Completion, complete the following:
	1. Submit a final Application for Payment
	2. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Architect. Certified copy of the list shall state that each it...
	3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report.
	5. Submit Final Completion photographic documentation.
	6. Submit Contractor Marked-up Construction Documents and Project Manual. The Contractor shall provide the GT Project Manager and the Design Professional marked-up documents for both the drawings and specifications that incorporate all change orders, ...
	7. Submit Site and Utility Plan: Within 30 days of Material Completion, the Contractor shall provide a layered site plan drawing per  to indicate site and utility conditions as constructed. An as-built survey of site utilities and other features is re...
	a. The submitted site plans shall be an AutoCAD 9.dwg) file 2007 release or later. All survey information shall be included in the drawing as an External Reference and should be submitted as a separate “.dwg” file. All submitted drawings shall be refe...


	B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 10 days prior to date the Work will be completed and ready for final inspection and tests. On receipt of request, Architect will either proceed with insp...
	1. Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.

	C. Closeout Meeting: The Contractor shall coordinate a Project Closeout Meeting with the Project Manager.

	1.11 LIST OF INCOMPLETE ITEMS
	A. Organization of List: Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are outside the limits of...
	1. Organize list of spaces in sequential order.
	2. Organize items applying to each space by major element, including categories for ceilings, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Architect.
	d. Name of Contractor.
	e. Page number.

	4. Submit list of incomplete items in the following format:
	a. MS Excel Electronic File: Architect will return annotated file.
	b. PDF Electronic File: Architect will return annotated file.



	1.12 SUBMITTAL OF PROJECT WARRANTIES
	A. Time of Submittal: Submit written warranties on request of Architect for designated portions of the Work where warranties are indicated to commence on dates other than date of Substantial Completion, or when delay in submittal of warranties might l...
	B. Partial Occupancy: Submit properly executed warranties within 15 days of completion of designated portions of the Work that are completed and occupied or used by Owner during construction period by separate agreement with Contractor.
	C. Organize warranty documents into an orderly sequence based on the table of contents of Project Manual.
	D. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete warranty and bond submittal package into a single electronic PDF file with bookmarks enabling navigation to each item. Provide bookmarked table of contents at b...
	1. Submit on digital media acceptable to Architect.

	E. Warranties in Paper Form:
	1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark tab to identify the product or installation. Provide a typed description of the product or installation, including the name of the product and the name, address...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.

	F. Provide additional copies of each warranty to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.
	1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not applicable, use products that comply with the California Code of Regulations maximum allowable VOC levels.



	PART 3 -  EXECUTION
	3.1 FINAL CLEANING
	A. General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program. Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a designated portion of Project:
	a. Clean Project site of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are not planted, mulched, or paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Remove snow and ice to provide safe access to building.
	f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances. Avoid disturbing natural weathering of exterior surfaces. Restore reflective surfaces to their original cond...
	g. Remove debris and surface dust from limited-access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	h. Clean flooring, removing debris, dirt, and staining; clean according to manufacturer's recommendations.
	i. Vacuum and mop concrete.
	j. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean according to manufacturer's recommendations if visible soil or stains remain.
	k. Clean transparent materials, including mirrors and glass in doors and windows. Remove glazing compounds and other noticeable, vision-obscuring materials. Polish mirrors and glass, taking care not to scratch surfaces.
	l. Remove labels that are not permanent.
	m. Wipe surfaces of mechanical and electrical equipment and similar equipment. Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	n. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	o. Replace disposable air filters and clean permanent air filters. Clean exposed surfaces of diffusers, registers, and grills.
	p. Clean ducts, blowers, and coils.
	q. Clean luminaires, lamps, globes, and reflectors to function with full efficiency.
	r. Clean strainers.
	s. Leave Project clean and ready for occupancy.





	01 78 23 Operation and Maintenance Data
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Operation and maintenance documentation directory manuals.
	2. Emergency manuals.
	3. Systems and equipment operation manuals.
	4. Systems and equipment maintenance manuals.
	5. Product maintenance manuals.

	B. Related Requirements:
	1. Section 013300 "Submittal Procedures" for submitting copies of submittals for operation and maintenance manuals.


	1.3 DEFINITIONS
	A. System: An organized collection of parts, equipment, or subsystems united by regular interaction.
	B. Subsystem: A portion of a system with characteristics similar to a system.

	1.4 CLOSEOUT SUBMITTALS
	A. Submit operation and maintenance manuals indicated. Provide content for each manual as specified in individual Specification Sections, and as reviewed and approved at the time of Section submittals. Submit reviewed manual content formatted and orga...
	1. Architect will comment on whether content of operation and maintenance submittals is acceptable.
	2. Where applicable, clarify and update reviewed manual content to correspond to revisions and field conditions.

	B. Format: Submit operation and maintenance manuals in the following format:
	1. Submit on digital media acceptable to Architect. Enable reviewer comments on draft submittals.

	C. Initial Manual Submittal: Submit draft copy of each manual at least 30 days before commencing demonstration and training. Architect will comment on whether general scope and content of manual are acceptable.
	D. Final Manual Submittal: Submit each manual in final form prior to requesting inspection for Substantial Completion and at least 15 days before commencing demonstration and training. Architect will return copy with comments.
	1. Correct or revise each manual to comply with Architect's comments. Submit copies of each corrected manual within 15 days of receipt of Architect's comments and prior to commencing demonstration and training.

	E. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and maintenance documentation.

	1.5 FORMAT OF OPERATION AND MAINTENANCE MANUALS
	A. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic PDF file for each manual type required.
	1. Electronic Files: Use electronic files prepared by manufacturer where available. Where scanning of paper documents is required, configure scanned file for minimum readable file size.
	2. File Names and Bookmarks: Bookmark individual documents based on file names. Name document files to correspond to system, subsystem, and equipment names used in manual directory and table of contents. Group documents for each system and subsystem i...

	B. Manuals, Paper Copy: Submit manuals in the form of hard copy, bound and labeled volumes.
	1. Binders: Heavy-duty, three-ring, vinyl-covered, binders, in thickness necessary to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve on spine to hold label describing contents and with pockets inside covers to ho...
	a. If two or more binders are necessary to accommodate data of a system, organize data in each binder into groupings by subsystem and related components. Cross-reference other binders if necessary to provide essential information for proper operation ...
	b. Identify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE MANUAL," Project title or name, and subject matter of contents, and indicate Specification Section number on bottom of spine. Indicate volume number for multiple...

	2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section of the manual. Mark each tab to indicate contents. Include typed list of products and major components of equipment included in the section on each divider, cross-referenced ...
	3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic software storage media for computerized electronic equipment. Enclose title pages and directories in clear plastic sleeves.
	4. Supplementary Text: Prepared on 8-1/2-by-11-inch white bond paper.
	5. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold and place drawings in labeled envelopes and bind envelopes in rear of manual. At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, a...



	1.6 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS
	A. Organization of Manuals: Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system. Each manual shall contain the following materi...
	1. Title page.
	2. Table of contents.
	3. Manual contents.

	B. Title Page: Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name and contact information for Contractor.
	6. Name and contact information for Construction Manager.
	7. Name and contact information for Architect.
	8. Name and contact information for Commissioning Authority.
	9. Names and contact information for major consultants to the Architect that designed the systems contained in the manuals.
	10. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents: List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	1. If operation or maintenance documentation requires more than one volume to accommodate data, include comprehensive table of contents for all volumes in each volume of the set.

	D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by system, subsystem, and equipment. If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.
	E. Identification: In the documentation directory and in each operation and maintenance manual, identify each system, subsystem, and piece of equipment with same designation used in the Contract Documents. If no designation exists, assign a designatio...

	1.7 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY MANUAL
	A. Operation and Maintenance Documentation Directory: Prepare a separate manual that provides an organized reference to emergency, operation, and maintenance manuals. List items and their location to facilitate ready access to desired information. Inc...
	1. List of Systems and Subsystems: List systems alphabetically. Include references to operation and maintenance manuals that contain information about each system.
	2. List of Equipment: List equipment for each system, organized alphabetically by system. For pieces of equipment not part of system, list alphabetically in separate list.
	3. Tables of Contents: Include a table of contents for each emergency, operation, and maintenance manual.


	1.8 EMERGENCY MANUALS
	A. Emergency Manual: Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	B. Content: Organize manual into a separate section for each of the following:
	1. Type of emergency.
	2. Emergency instructions.
	3. Emergency procedures.

	C. Type of Emergency: Where applicable for each type of emergency indicated below, include instructions and procedures for each system, subsystem, piece of equipment, and component:
	1. Fire.
	2. Flood.
	3. Gas leak.
	4. Water leak.
	5. Power failure.
	6. Water outage.
	7. System, subsystem, or equipment failure.
	8. Chemical release or spill.

	D. Emergency Instructions: Describe and explain warnings, trouble indications, error messages, and similar codes and signals. Include responsibilities of Owner's operating personnel for notification of Installer, supplier, and manufacturer to maintain...
	E. Emergency Procedures: Include the following, as applicable:
	1. Instructions on stopping.
	2. Shutdown instructions for each type of emergency.
	3. Operating instructions for conditions outside normal operating limits.
	4. Required sequences for electric or electronic systems.
	5. Special operating instructions and procedures.


	1.9 SYSTEMS AND EQUIPMENT OPERATION MANUALS
	A. Systems and Equipment Operation Manual: Assemble a complete set of data indicating operation of each system, subsystem, and piece of equipment not part of a system. Include information required for daily operation and management, operating standard...
	1. Engage a factory-authorized service representative to assemble and prepare information for each system, subsystem, and piece of equipment not part of a system.
	2. Prepare a separate manual for each system and subsystem, in the form of an instructional manual for use by Owner's operating personnel.

	B. Content: In addition to requirements in this Section, include operation data required in individual Specification Sections and the following information:
	1. System, subsystem, and equipment descriptions. Use designations for systems and equipment indicated on Contract Documents.
	2. Performance and design criteria if Contractor has delegated design responsibility.
	3. Operating standards.
	4. Operating procedures.
	5. Operating logs.
	6. Wiring diagrams.
	7. Control diagrams.
	8. Piped system diagrams.
	9. Precautions against improper use.
	10. License requirements including inspection and renewal dates.

	C. Descriptions: Include the following:
	1. Product name and model number. Use designations for products indicated on Contract Documents.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.

	D. Operating Procedures: Include the following, as applicable:
	1. Startup procedures.
	2. Equipment or system break-in procedures.
	3. Routine and normal operating instructions.
	4. Regulation and control procedures.
	5. Instructions on stopping.
	6. Normal shutdown instructions.
	7. Seasonal and weekend operating instructions.
	8. Required sequences for electric or electronic systems.
	9. Special operating instructions and procedures.

	E. Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as installed.
	F. Piped Systems: Diagram piping as installed, and identify color coding where required for identification.

	1.10 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS
	A. Systems and Equipment Maintenance Manuals: Assemble a complete set of data indicating maintenance of each system, subsystem, and piece of equipment not part of a system. Include manufacturers' maintenance documentation, preventive maintenance proce...
	1. Engage a factory-authorized service representative to assemble and prepare information for each system, subsystem, and piece of equipment not part of a system.
	2. Prepare a separate manual for each system and subsystem, in the form of an instructional manual for use by Owner's operating personnel.

	B. Content: For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informati...
	C. Source Information: List each system, subsystem, and piece of equipment included in manual, identified by product name and arranged to match manual's table of contents. For each product, list name, address, and telephone number of Installer or supp...
	D. Manufacturers' Maintenance Documentation: Include the following information for each component part or piece of equipment:
	1. Standard maintenance instructions and bulletins; include only sheets pertinent to product or component installed. Mark each sheet to identify each product or component incorporated into the Work. If data include more than one item in a tabular form...
	a. Prepare supplementary text if manufacturers' standard printed data are not available and where the information is necessary for proper operation and maintenance of equipment or systems.

	2. Drawings, diagrams, and instructions required for maintenance, including disassembly and component removal, replacement, and assembly.
	3. Identification and nomenclature of parts and components.
	4. List of items recommended to be stocked as spare parts.

	E. Maintenance Procedures: Include the following information and items that detail essential maintenance procedures:
	1. Test and inspection instructions.
	2. Troubleshooting guide.
	3. Precautions against improper maintenance.
	4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
	5. Aligning, adjusting, and checking instructions.
	6. Demonstration and training video recording, if available.

	F. Maintenance and Service Schedules: Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly, quarterly, semiannual, and annual frequencies.
	2. Maintenance and Service Record: Include manufacturers' forms for recording maintenance.

	G. Spare Parts List and Source Information: Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	H. Maintenance Service Contracts: Include copies of maintenance agreements with name and telephone number of service agent.
	I. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.

	J. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams. Coordinate these drawings with information contain...
	1. Do not use original project record documents as part of maintenance manuals.


	1.11 PRODUCT MAINTENANCE MANUALS
	A. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	B. Content: Organize manual into a separate section for each product, material, and finish. Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	C. Source Information: List each product included in manual, identified by product name and arranged to match manual's table of contents. For each product, list name, address, and telephone number of Installer or supplier and maintenance service agent...
	D. Product Information: Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

	E. Maintenance Procedures: Include manufacturer's written recommendations and the following:
	1. Inspection procedures.
	2. Types of cleaning agents to be used and methods of cleaning.
	3. List of cleaning agents and methods of cleaning detrimental to product.
	4. Schedule for routine cleaning and maintenance.
	5. Repair instructions.

	F. Repair Materials and Sources: Include lists of materials and local sources of materials and related services.
	G. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.
	1. Include procedures to follow and required notifications for warranty claims.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	02 41 19 Selective Demolition
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. The Work of this Section Includes:
	1. Demolition and removal of selected portions of exterior or interior of building or structure and site elements.
	2. Removal and salvage of existing items for delivery to Owner and removal of existing items for reinstallation.

	B. Related Requirements:
	1. Section 011000 "Summary" for restrictions on use of the premises, Owner-occupancy requirements, and phasing requirements.


	DEFINITIONS
	C. Remove: Detach items from existing construction and legally dispose of off-site unless indicated to be removed and salvaged or removed and reinstalled.
	D. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and deliver to Owner as indicated.
	E. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage; prepare for reuse; and reinstall where indicated.
	F. Existing to Remain: Existing items of construction that are not to be removed.

	1.2 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.3 COORDINATION
	A. Arrange selective demolition schedule so as not to interfere with Owner's operations.

	1.4 PREINSTALLATION MEETINGS
	A. Predemolition Conference: Conduct conference at Project site.
	1. Inspect and discuss condition of construction to be selectively demolished.
	2. Review structural load limitations of existing structure.
	3. Review and finalize selective demolition schedule and verify availability of demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review requirements of work performed by other trades that rely on substrates exposed by selective demolition operations.
	5. Review areas where existing construction is to remain and requires protection.
	6. Review and finalize protection requirements.
	7. Review procedures for dust control.
	8. Review storage, protection, and accounting for items to be removed for salvage or reinstallation.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Statements: For refrigerant recovery technician.
	B. Survey of Existing Conditions: Submit survey.
	C. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures proposed for protecting individuals and property for dust control. Indicate proposed locations and construction of barriers.
	D. Schedule of Selective Demolition Activities: Indicate the following:
	1. Detailed sequence of selective demolition and removal work, with starting and ending dates for each activity. Ensure Owner's on-site operations are uninterrupted.
	2. Temporary interruption of utility services. Indicate how long utility services will be interrupted.
	3. Coordination for shutoff, capping, and continuation of utility services.
	4. Use of elevator and stairs.
	5. Coordination of Owner's continuing occupancy of portions of existing building and of Owner's partial occupancy of completed Work.

	E. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed in accordance with EPA regulations. Inc...
	F. Warranties: Documentation indicating that existing warranties are still in effect after completion of selective demolition.

	1.6 CLOSEOUT SUBMITTALS
	A. Inventory: Submit a list of items that have been removed and salvaged.

	1.7 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications: Universal certified by an EPA-approved certification program.

	1.8 FIELD CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct selective demolition so Owner's operations will not be disrupted.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	1. Before selective demolition, Owner will remove the following items:

	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials:
	1. Hazardous materials are present in buildings and structures to be selectively demolished. A report on the presence of hazardous materials is on file for review and use. Examine report to become aware of locations where hazardous materials are present.
	a. Do not disturb hazardous materials or items suspected of containing hazardous materials except under procedures specified in Section Owner will provide material safety data sheets for hazardous materials that are known to be present in buildings an...


	E. On-site sale of removed items or materials is not permitted.


	PART 1 -
	PART 1 -
	PART 1 -
	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ANSI/ASSP A10.6 and NFPA 241.


	PART 1 -
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	C. Perform an engineering survey of condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during selective building demolition ope...
	1. Perform surveys as the Work progresses to detect hazards resulting from selective demolition activities.

	D. Steel Tendons: Locate tensioned steel tendons and include recommendations for de-tensioning.
	E. Verify that hazardous materials have been remediated before proceeding with building demolition operations.
	F. Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs.
	1. Inventory and record the condition of items to be removed for salvage or reinstallation. Photograph or video conditions that might be misconstrued as damage caused by removal.
	2. Photograph or video existing conditions of adjoining construction including finish surfaces, that might be misconstrued as damage caused by selective demolition operations or removal of items for salvage or reinstallation.


	3.2 PREPARATION
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide protection to ensure safe passage of people around selective demolition area and to and from occupied portions of building.
	2. Provide temporary weather protection, during interval between selective demolition of existing construction on exterior surfaces and new construction, to prevent water leakage and damage to structure and interior areas.
	3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed during selective demolition operations.
	4. Cover and protect furniture, furnishings, and equipment that have not been removed.
	5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in Section 015000 "Temporary Facilities and Controls."

	B. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage location and cleaned and reinstalled in th...
	C. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment in accordance with 40 CFR 82 and regulations of authorities having jurisdiction.

	3.3 UTILITY SERVICES AND BUILDING SYSTEMS
	A. Existing Services/Systems to Remain: Maintain utilities and building systems and equipment to remain and protect against damage during selective demolition operations.
	1. Maintain fire-protection facilities in service during selective demolition operations.

	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utilities and building systems serving areas to be selectively demolished.
	1. Owner will arrange to shut off indicated utilities when requested by Contractor.
	2. Arrange to shut off utilities with utility companies.
	3. If disconnection of utilities and building systems will affect adjacent occupied parts of the building, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to those parts of t...
	4. Demolish and remove existing building systems, equipment, and components indicated on Drawings to be removed.
	a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.
	b. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug remaining ducts with same or compatible ductwork material.
	c. Equipment to Be Removed: Disconnect and cap services and remove equipment and components.

	5. Abandon existing building systems, equipment, and components indicated on Drawings to be abandoned in place.
	a. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or compatible piping material and leave in place.
	b. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible ductwork material and leave in place.

	6. Remove and reinstall/salvage existing building systems, equipment, and components indicated on drawings to be removed and reinstalled or removed and salvaged:
	a. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean, and store equipment and components; when appropriate, reinstall, reconnect, and make equipment operational.
	b. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove equipment and components and deliver to Owner.



	3.4 SALVAGE/REINSTALL
	A. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning. Identify contents of containers with label indicating elements, date of removal, quantity, and location where removed.
	3. Store items in a secure area until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner .
	5. Protect items from damage during transport and storage.

	B. Removed and Reinstalled Items:
	1. Clean and repair items to functional condition adequate for intended reuse.
	2. Pack or crate items after cleaning and repairing. Identify contents of containers.
	3. Protect items from damage during transport and storage.
	4. Reinstall items in locations indicated. Comply with installation requirements for new materials and equipment. Provide connections, supports, and miscellaneous materials necessary to make item functional for use indicated.


	3.5 SELECTIVE DEMOLITION, GENERAL
	A. General: Demolish and remove existing construction only to extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Proceed with selective demolition systematically, from higher to lower level. Complete selective demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods least likely to damage construction to remain or adjoining construction. Use hand tools or small power tools designed for sawing or grinding, not hamm...
	3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	4. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations. Maintain portable fire-suppr...
	5. Maintain fire watch during and for at least 24 hours after flame-cutting operations.
	6. Maintain adequate ventilation when using cutting torches.
	7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	8. Remove structural framing members and lower to ground by method suitable to avoid free fall and to prevent ground impact or dust generation.
	9. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.

	B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction. Provide alternate routes around closed or obstructed trafficways if required by auth...
	2. Use water mist and other suitable methods to limit spread of dust and dirt. Comply with governing environmental-protection regulations. Do not use water when it may damage adjacent construction or create hazardous or objectionable conditions, such ...

	C. Work in Historic Areas: Selective demolition may be performed only in areas of Project that are not designated as historic. In historic spaces, areas, and rooms, or on historic surfaces, the terms "demolish" or "remove" to mean historic "removal" o...

	3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete:
	1. Demolish in small sections. Using power-driven saw, cut concrete to a depth of at least 3/4 inch at junctures with construction to remain. Dislodge concrete from reinforcement at perimeter of areas being demolished, cut reinforcement, and then remo...
	2. Demolish in sections. Cut concrete full depth at junctures with construction to remain and at regular intervals using power-driven saw, and then remove concrete between saw cuts.

	B. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, using power-driven saw, and then remove masonry between saw cuts.
	C. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and remove.
	D. Resilient Floor Coverings: Remove floor coverings and adhesive in accordance with recommendations in RFCI's "Recommended Work Practices for the Removal of Resilient Floor Coverings."

	3.7 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved construction and demolition waste landfill acceptable to authorities having jurisdiction.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
	3. Remove debris from elevated portions of building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.
	4. Comply with requirements specified in Section 017419 "Construction Waste Management and Disposal."

	B. Burning: Do not burn demolished materials.

	3.8 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.

	3.9 SELECTIVE DEMOLITION SCHEDULE
	A. Remove: Existing acoustical tile ceiling in server area.
	B. Remove and Reinstall: Acoustical ceiling tiles as required for access to above ceiling scope of work.
	C. Existing to Remain: All structural elements, such as roof joists, steel columns, and concrete foundation. All existing windows to remain. All existing walls are to remain, unless noted otherwise on drawings. END OF SECTION 024119
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	26 00 10 Supplemental Requirements for Electrical
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Requirements generally applicable to all electrical Work on the Project, including but not limited to Work specified in Divisions 26.


	1.2 REFERENCES
	A. Abbreviations and Acronyms for Electrical Terms and Units of Measure:
	1. A: Ampere, unit of electrical current.
	2. AC or ac: Alternating current.
	3. AIC: Ampere interrupting capacity.
	4. AL, Al, or ALUM: Aluminum.
	5. AWG: American wire gauge; see ASTM B258.
	6. CB: Circuit breaker.
	7. cd: Candela, the SI fundamental unit of luminous intensity.
	8. CU or Cu: Copper.
	9. EGC: Equipment grounding conductor.
	10. EMI: Electromagnetic interference.
	11. EPS: Emergency power supply.
	12. EPSS: Emergency power supply system.
	13. ESS: Energy storage system.
	14. FACU: Fire-alarm control unit.
	15. fc: Footcandle, an internationally recognized unit of illuminance equal to one lumen per square foot or 10.76 lx. The simplified conversion 1 fc = 10 lx in the Specifications is common practice and considered adequate precision for building constr...
	16. FLC: Full-load current.
	17. ft: Foot.
	18. GEC: Grounding electrode conductor.
	19. GFCI: Ground-fault circuit interrupter.
	20. GFPE: Ground-fault protection of equipment.
	21. GND: Ground.
	22. HACR: Heating, air conditioning, and refrigeration.
	23. HP or hp: Horsepower.
	24. HVAC: Heating, ventilating, and air conditioning.
	25. Hz: Hertz.
	26. IP: Ingress protection rating (enclosures); Internet protocol (communications).
	27. IR: Infrared.
	28. kAIC: Kiloampere interrupting capacity.
	29. kcmil or MCM: One thousand circular mils.
	30. kV: Kilovolt.
	31. kVA: Kilovolt-ampere.
	32. kvar: Kilovolt-ampere reactive.
	33. kW: Kilowatt.
	34. kWh: Kilowatt-hour.
	35. LAN: Local area network.
	36. lb: Pound (weight).
	37. LCD: Liquid-crystal display.
	38. LED: Light-emitting diode.
	39. lm: Lumen, the SI-derived unit of luminous flux.
	40. LRC: Locked-rotor current.
	41. LV: Low voltage.
	42. MLO: Main lugs only.
	43. MOV: Metal-oxide varistor.
	44. MV: Medium voltage.
	45. MVA: Megavolt-ampere.
	46. mW: Milliwatt.
	47. MW: Megawatt.
	48. MWh: Megawatt-hour.
	49. N.C.: Normally closed.
	50. Ni-Cd: Nickel-cadmium.
	51. N.O.: Normally open.
	52. NPT: National (American) standard pipe taper.
	53. OCPD: Overcurrent protective device.
	54. PC: Personal computer.
	55. PF or pf: Power factor.
	56. PVC: Polyvinyl chloride.
	57. RFI: (electrical) Radio-frequency interference; (contract) Request for interpretation.
	58. RMS or rms: Root-mean-square.
	59. RPM or rpm: Revolutions per minute.
	60. SCCR: Short-circuit current rating.
	61. SCR: Silicon-controlled rectifier.
	62. SPD: Surge protective device.
	63. sq.: Square.
	64. SWD: Switching duty.
	65. TCP/IP: Transmission Control Protocol/Internet Protocol.
	66. TR: Tamper resistant.
	67. TVSS: Transient voltage surge suppressor.
	68. UL: (standards) UL Standards & Engagement Inc.; (product categories) UL, LLC.
	69. UL CCN: UL Category Control Number.
	70. UV: Ultraviolet.
	71. V: Volt, unit of electromotive force.
	72. V(ac): Volt, alternating current.
	73. V(dc): Volt, direct current.
	74. VA: Volt-ampere, unit of complex electrical power.
	75. VAR: Volt-ampere reactive, unit of reactive electrical power.
	76. VOM: Volt-ohm-multimeter.
	77. VoIP: Voice over Internet Protocol.
	78. W: Watt, unit of real electrical power.
	79. Wh: Watt-hour, unit of electrical energy usage.
	80. WR: Weather resistant.

	B. Abbreviations and Acronyms for Electrical Raceway Types:
	1. EMT: Electrical metallic tubing.
	2. EMT-S: Steel electrical metallic tubing.
	3. ERMC: Electrical rigid metal conduit.
	4. ERMC-S-G: Galvanized-steel electrical rigid metal conduit.
	5. FMC: Flexible metal conduit.
	6. FMC-S: Steel flexible metal conduit.
	7. IMC: Steel electrical intermediate metal conduit.
	8. LFMC: Liquidtight flexible metal conduit.
	9. LFMC-S: Steel liquidtight flexible metal conduit.
	10. RGS: See ERMC-S-G.
	11. RMC: See ERMC.

	C. Abbreviations and Acronyms for Electrical Single-Conductor and Multiple-Conductor Cable Types:
	1. CL2: Class 2 cable.
	2. CL3: Class 3 cable.
	3. MC: Metal-clad cable.
	4. THW: Thermoplastic, heat- and moisture-resistant cable.
	5. THHN: Thermoplastic, heat-resistant cable with nylon jacket outer sheath.
	6. THHW: Thermoplastic, heat- and moisture-resistant cable.
	7. THWN: Thermoplastic, moisture- and heat-resistant cable with nylon jacket outer sheath.
	8. TW: Thermoplastic, moisture-resistant cable.
	9. XHHW: Cross-linked polyethylene, heat- and moisture-resistant cable.

	D. Definitions:
	1. Cable: In accordance with NIST NBS Circular 37 and IEEE standards, in the United States for the purpose of interstate commerce, the definition of "cable" is (1) a conductor with insulation, or a stranded conductor with or without insulation (single...
	2. Conductor: In accordance with NIST NBS Circular 37 and IEEE standards, in the United States for the purpose of interstate commerce, the definition of "conductor" is (1) a wire or combination of wires not insulated from one another, suitable for car...
	3. Conduit: A structure containing one or more duct raceways.
	4. Electrical Service: The conductors and equipment for delivering electric energy from the serving utility to the wiring system of the premises served.
	5. Enclosure: The case or housing of an apparatus, or the fence or wall(s) surrounding an installation, to prevent personnel from accidentally contacting energized parts or to protect the equipment from physical damage. Types of enclosures and enclosu...
	a. Cabinet: An enclosure that is designed for either surface mounting or flush mounting and is provided with a frame, mat, or trim in which a swinging door or doors are or can be hung.
	b. Conduit Body: A means for providing access to the interior of a conduit or tubing system through one or more removable covers at a junction or terminal point. In the United States, conduit bodies are listed in accordance with outlet box requirements.
	c. Conduit Box: A box having threaded openings or knockouts for conduit, EMT, or fittings.
	d. Cover Plate: A cover designed for protecting wiring devices installed in flush-mounted device boxes while permitting their safe operation; also called a faceplate or wallplate.
	e. Cutout Box: An enclosure designed for surface mounting that has swinging doors or covers secured directly to and telescoping with the walls of the enclosure.
	f. Device Box: A box with provisions for mounting a wiring device directly to the box.
	g. Extension Ring: A ring intended to extend the sides of an outlet box or device box to increase the box depth, volume, or both.
	h. Floor-Mounted Enclosure: A floor box and floor box cover assembly with means to mount in the floor that is sealed against the entrance of scrub water at the floor level.
	i. Junction Box: A box with a blank cover that joins different runs of raceway or cable and provides space for connection and branching of the enclosed conductors.
	j. Outlet Box: A box that provides access to a wiring system having pryout openings, knockouts, threaded entries, or hubs in either the sides or the back, or both, for the entrance of conduit, conduit or cable fittings, or cables, with provisions for ...
	k. Pull Box: A box with a blank cover that joins different runs of raceway and provides access for pulling or replacing the enclosed cables or conductors.
	l. Ring: A sleeve, which is not necessarily round, used for positioning a recessed wiring device flush with the plaster, concrete, drywall, or other wall surface.
	m. Ring Cover: A box cover, with raised center portion to accommodate a specific wall or ceiling thickness, for mounting wiring devices or luminaires flush with the surface.
	n. Termination Box: An enclosure designed for installation of termination base assemblies consisting of bus bars, terminal strips, or terminal blocks with provision for wire connectors to accommodate incoming or outgoing conductors, or both.

	6. Emergency Systems: Those systems legally required and classed as emergency by municipal, state, federal, or other codes, or by any governmental agency having jurisdiction that are designed to ensure continuity of lighting, electrical power, or both...
	7. Fault Limited: Providing or being served by a source of electrical power that is limited to not more than 100 W when tested in accordance with UL 62368-1.
	a. The term "fault limited" is intended to encompass most Class 1, 2, and 3 power-limited sources complying with Article 725 of NFPA 70; Class ES1 and ES2 electrical energy sources that are Class PS1 electrical power sources (e.g., USB); and Class ES3...

	8. Jacket: A continuous nonmetallic outer covering for conductors or cables.
	9. Luminaire: A complete lighting unit consisting of a light source such as a lamp, together with the parts designed to position the light source and connect it to the power supply. It may also include parts to protect the light source or the ballast ...
	10. Multi-Outlet Assembly: A type of surface, flush, or freestanding raceway designed to hold conductors, receptacles, and switches, assembled in the field or at the factory.
	11. One-Line Diagram: A diagram that shows, by means of single lines and graphic symbols, the course of an electric circuit or system of circuits and the component devices or parts used therein. Also called "single-line diagram."
	12. Plenum: A compartment or chamber to which one or more air ducts are connected and that forms part of the air distribution system.
	13. Protective Device: A device that senses when an abnormal current flow, abnormal voltage potential, or other abnormal electrical waveform exists and then disconnects the affected portion of the circuit from the system. Common protective devices inc...
	14. Receptacle: A fixed connecting device arranged for insertion of a power cord plug. Also called a power jack.
	15. Receptacle Outlet: One or more receptacles mounted in a box with a suitable protective cover.
	16. Sheath: A continuous metallic covering for conductors or cables.
	17. UL Category Control Number (CCN): An alphabetic or alphanumeric code used to identify product categories covered by UL's Listing, Classification, and Recognition Services.
	18. Voltage Class: For specified circuits and equipment, voltage classes are defined as follows:
	a. Control Voltage: Having electromotive force between any two conductors, or between a single conductor and ground, that is supplied from a battery or other Class 2 or Class 3 power-limited source.
	b. Line Voltage: (1) (controls) Designed to operate using the supplied low-voltage power without transformation. (2) (transmission lines, transformers, SPDs) The line-to-line voltage of the supplying power system.
	c. Extra-Low Voltage (ELV): Not having electromotive force between any two conductors, or between a single conductor and ground, exceeding 30 V(ac rms), 42 V(ac peak), or 60 V(dc).
	d. Low Voltage (LV): Having electromotive force between any two conductors, or between a single conductor and ground, that is rated above 30 V but not exceeding 1000 V.

	19. Wire: In accordance with NIST NBS Circular 37 and IEEE standards, in the United States for the purpose of interstate commerce, the definition of "wire" is a slender rod or filament of drawn metal. A group of small wires used as a single wire is pr...


	1.3 COORDINATION
	A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions:
	1. Notify Owner no fewer than seven days in advance of proposed interruption of electrical service.
	2. Do not proceed with interruption of electrical service without Owner's written permission.
	3. Coordinate interruption with systems impacted by outage including, but not limited to, the following:
	a. Emergency lighting.
	b. Elevators.
	c. Fire-alarm systems.


	B. Interruption of Existing Fire-Alarm System: Do not interrupt fire-alarm system to facilities occupied by Owner or others unless permitted under the following conditions:
	1. Notify Owner seven days in advance of proposed interruption of fire-alarm system.
	2. Do not proceed with interruption of fire-alarm system without Owner's written permission.


	1.4 SEQUENCING
	A. Conduct and submit results of power system studies before submitting product data and Shop Drawings for electrical equipment.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:
	1. Provide emergency operation, normal operation, and preventive maintenance manuals for each system, equipment, and device.
	2. Include the following information:
	a. Manufacturer's operating specifications.
	b. User's guides for software and hardware.
	c. Schedule of maintenance material items recommended to be stored at the Project site.
	d. Detailed instructions covering operation under both normal and abnormal conditions.
	e. Time-current curves for overcurrent protective devices and manufacturer's written instructions for testing and adjusting their settings.
	f. List of load-current and overload-relay heaters with related motor nameplate data.
	g. List of lamp types and photoelectric relays used on the Project, with ANSI and manufacturers' codes.
	h. Manufacturer's instructions for setting field-adjustable components.
	i. Manufacturer's instructions for testing, adjusting, and reprogramming microprocessor controls.
	j. EPSS: Manufacturer's system checklists, maintenance schedule, and maintenance log sheets in accordance with NFPA 110.




	PART 2 -  PRODUCTS
	2.1 SUBSTITUTION LIMITATIONS FOR ELECTRICAL EQUIPMENT
	A. Substitution requests for electrical equipment will be entertained under the following conditions:
	1. Substitution requests may be submitted for consideration if accompanied by value analysis data indicating that substitution will comply with the Project performance requirements while significantly increasing value for Owner throughout life of faci...
	2. Substitution requests may be submitted for consideration concurrently with submission of power system study reports when those reports indicate that substitution is necessary for safety of maintenance personnel and facility occupants.
	3. Contractor is responsible for sequencing and scheduling power system studies and electrical equipment procurement.



	PART 3 -  EXECUTION
	3.1 INSTALLATION OF ELECTRICAL WORK
	A. Unless more stringent requirements are specified in the Contract Documents or manufacturers' written instructions, comply with NFPA 70 and NECA NEIS 1 for installation of electrical Work on the Project. Consult Architect for resolution of conflicti...



	26 05 19 Low-Voltage Electrical Power Conductors and Cables
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Copper building wire.
	2. Metal-clad cable, Type MC.
	3. Connectors and splices.

	B. Related Requirements:
	1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations, definitions, submittals, qualifications, testing agencies, and other Project requirements applicable to Work specified in this Section.


	1.2 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 COPPER BUILDING WIRE
	A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with an overall insulation layer or jacket, or both, rated 600 V or less.
	B. Standards:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	2. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and Cable Marking and Application Guide."

	C. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8  for stranded conductors.
	D. Conductor Insulation:
	1. Type THHN and Type THWN-2. Comply with UL 83.
	2. Type THW and Type THW-2. Comply with NEMA WC-70/ICEA S-95-658 and UL 83.
	3. Type XHHW-2. Comply with UL 44.


	2.2 METAL-CLAD CABLE, TYPE MC
	A. Description: A factory assembly of one or more current-carrying insulated conductors in an overall metallic sheath.
	B. Standards:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	2. Comply with UL 1569.
	3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and Cable Marking and Application Guide."

	C. Circuits:
	1. Single circuit with color-coded conductors.

	D. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 for stranded conductors.
	E. Ground Conductor: Bare.
	F. Conductor Insulation:
	1. Type TFN/THHN/THWN-2. Comply with UL 83.
	2. Type XHHW-2. Comply with UL 44.

	G. Armor: Steel, interlocked.
	H. Jacket: PVC applied over armor.

	2.3 CONNECTORS AND SPLICES
	A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, type, and class for application and service indicated; listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intende...
	B. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set screws, designed to connect conductors specified in this Section.
	C. Lugs: One piece, seamless, designed to terminate conductors specified in this Section.
	1. Material: Copper.
	2. Type: One or Two hole with standard or long barrels as required.
	3. Termination: Compression.


	2.4 FIRESTOPPING
	A. Provide firestopping materials, supplied from a single domestic manufacturer, consisting of commercially manufactured, asbestos-free, nontoxic products FM APP GUIDE approved, or UL listed, for use with applicable construction and penetrating items.
	B. Provide material that has a flame spread of 25 or less, and a smoke developed rating of 50 or less, when tested in accordance with ASTM E84 or UL 723. Provide an approved firestopping material as listed in UL Fire Resistance or by a nationally reco...
	C. Provide material that is nontoxic and carcinogen free to humans at all stages of application or during fire conditions and does not contain hazardous chemicals or require harmful chemicals to clean material or equipment.
	D. Firestop systems must be UL Fire Resistance listed or FM APP GUIDE approved with "F" rating at least equal to fire-rating of fire wall or floor in which penetrated openings are to be protected. Where required, firestop systems must also have "T" ra...


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:
	1. Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

	B. Branch Circuits:
	1. Copper:
	a. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.



	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Feeders: Type THHN/THWN-2, single conductors in raceway or Type XHHW-2, single conductors in raceway.
	B. Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors in raceway. Metal-clad cable may be utilized in concealed and accessible locations above ceilings per NEC.

	3.3 INSTALLATION, GENERAL
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Complete raceway installation between conductor and cable termination points in accordance with Section 260533.13 "Conduits for Electrical Systems" prior to pulling conductors and cables.
	C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	E. Install parallel and perpendicular to building lines.
	F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.
	B. Make splices, terminations, and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inch of slack.

	3.5 IDENTIFICATION
	A. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical Systems."
	B. Identify each spare conductor at each end with identity number and location of other end of conductor, and identify as spare conductor.

	3.6 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according.

	3.7 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors for compliance with requirements.
	2. After installing conductors and cables and before electrical circuitry has been energized, test feeder conductors.
	3. Perform each of the following visual and electrical tests:
	a. Inspect exposed sections of conductor and cable for physical damage and correct connection according to the single-line diagram.
	b. Test bolted connections for high resistance using one of the following:
	1) A low-resistance ohmmeter.
	2) Calibrated torque wrench.
	3) Thermographic survey.

	c. Inspect compression-applied connectors for correct cable match and indentation.
	d. Inspect for correct identification.
	e. Inspect cable jacket and condition.
	f. Insulation-resistance test on each conductor for ground and adjacent conductors. Apply a potential of 500 V(dc) for 300 V rated cable and 1000 V(dc) for 600 V rated cable for a one-minute duration.
	g. Continuity test on each conductor and cable.
	h. Uniform resistance of parallel conductors.


	B. Cables will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports to record the following:
	1. Procedures used.
	2. Results that comply with requirements.
	3. Results that do not comply with requirements, and corrective action taken to achieve compliance with requirements.




	26 05 26 Grounding and Bonding for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Grounding and bonding conductors.
	2. Grounding and bonding clamps.
	3. Grounding and bonding bushings.
	4. Grounding and bonding hubs.
	5. Grounding and bonding connectors.

	B. Related Requirements:
	1. Section 260010 "Supplemental Requirements for Electrical" specifies additional requirements applicable to coordinating, scheduling, and sequencing of the Work specified in this Section.
	2. Section 260553 "Identification for Electrical Systems" specifies electrical equipment labels and warning signs installed by this Section.


	1.2 ACTION SUBMITTALS
	A. Field quality-control reports.

	1.3 INFORMATIONAL SUBMITTALS
	A. Manufacturer's published instructions.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:
	1. In addition to items specified in Section 260010 "Supplemental Requirements for Electrical," include the following:
	a. Plans showing locations of grounding features described in "Field Quality Control for Grounding and Bonding" Article, including the following:
	1) Grounding electrodes.
	2) Tests must determine if ground-resistance or impedance values remain within specified maximums, and instructions must recommend corrective action if values do not.
	3) Include recommended testing intervals.




	1.5 QUALIFICATIONS
	A. Electrical Power Testing and Inspecting Agency: Entities possessing active credentials from a qualified electrical testing laboratory recognized by authorities having jurisdiction.

	1.6 SERVICE CONDITIONS FOR ELECTRICAL EQUIPMENT
	A. Electrical and ICT Equipment Grounding (Earthing): Do not exceed 25 Ω resistance to ground (earth).
	1. Contact Architect/Engineer for resolution if 25 Ω specified resistance to ground (earth) is not attained after complying with prescriptive requirements in Article 250 of NFPA 70.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Products or components listed and labeled in accordance with NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction, and marked for intended location and application.

	2.2 GROUNDING AND BONDING CONDUCTORS
	A. Equipment Grounding Conductor:
	1. Standard Features: 600 V, THHN/THWN-2 or THWN-2, copper or tinned-copper wire or cable, green color, in accordance with Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	B. ASTM - Bare Copper Grounding and Bonding Conductor:
	1. Standard Features: Complying with one or more of the following:
	a. Soft or Annealed Copper Wire: ASTM B3.
	b. Concentric-Lay Stranded Copper Conductor: ASTM B8.
	c. Tin-Coated Soft or Annealed Copper Wire: ASTM B33.
	d. 19-Wire Combination Unilay-Stranded Copper Conductor: ASTM B787/B787M.



	2.3 GROUNDING AND BONDING CLAMPS
	A. Description: Clamps suitable for attachment of grounding and bonding conductors to grounding electrodes, pipes, tubing, and rebar. UL Rod Grounding and Bonding Clamp:
	1. Source Limitations: Obtain products from single manufacturer.
	2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467.


	B. UL KDER - Exothermically Welded Connection:
	1. Source Limitations: Obtain products from single manufacturer.
	2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467.
	b. Grounding and Bonding Equipment for Communications: UL CCN KDSH; including UL 467.Standard Features: Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.



	2.4 GROUNDING AND BONDING BUSHINGS
	A. Description: Bonding bushings connect conduit fittings, tubing fittings, threaded metal conduit, and unthreaded metal conduit to metal boxes and equipment enclosures, and have one or more bonding screws intended to provide electrical continuity bet...
	B. UL KDER - Bonding Bushing:
	1. Source Limitations: Obtain products from single manufacturer.
	2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467.

	3. Standard Features: Threaded bushing with insulated throat.


	2.5 GROUNDING AND BONDING HUBS
	A. UL KDER - Grounding and Bonding Hub:
	1. Source Limitations: Obtain products from single manufacturer.
	2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467.

	3. Standard Features: Insulated, gasketed, watertight hub with mechanical-type wire terminal.


	2.6 GROUNDING AND BONDING CONNECTORS
	A. UL KDER - Pressure-Type Grounding and Bonding Busbar Cable Connector:
	1. Source Limitations: Obtain products from single manufacturer.
	2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467.
	b. Grounding and Bonding Equipment for Communications: UL CCN KDSH; including UL 467.

	3. Standard Features: Copper or copper alloy, for compression bonding of one or more conductor directly to copper busbar. Listed for direct burial.


	2.7 GROUNDING (EARTHING) ELECTRODES
	A. UL KDER - Rod Electrode:
	1. Source Limitations: Obtain products from single manufacturer.
	2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. Grounding and Bonding Equipment: UL CCN KDER; including UL 467.

	3. Standard Features: Copper-clad 3/4 inch by 10 ft.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine facility's grounding electrode system and equipment grounding for compliance with requirements for maximum ground-resistance level and other conditions affecting performance of grounding and bonding of electrical system.
	B. Inspect test results of grounding system measured at point of electrical service equipment connection.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with connection of electrical service equipment only after unsatisfactory conditions have been corrected.

	3.2 SELECTION OF GROUNDING AND BONDING PRODUCTS
	A. Grounding and Bonding Conductors:
	1. Provide solid conductor for 8 AWG and smaller, and stranded conductors for 6 AWG  and larger unless otherwise indicated.
	2. Custom-Length Insulated Equipment Bonding Jumpers: 6 AWG, 19-strand, Type THHN.
	3. Bonding Cable: 28 kcmil, 14 strands of 17 AWG conductor, 1/4 inch in diameter.
	4. Bonding Conductor: 4 AWG or 6 AWG, stranded conductor.
	5. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inch wide and 1/16 inch thick.
	6. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper ferrules; 1-5/8 inch wide and 1/16 inch thick.
	7. Underground Grounding Conductors: Install bare tinned-copper conductor, 2/0 AWG minimum or as indicated.

	B. Grounding and Bonding Connectors:
	1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
	2. Underground Connections: Welded connectors except at test wells and as otherwise indicated.
	3. Connections to Structural Steel: Welded connectors.

	C. Grounding and Bonding Busbars: Provide in electrical equipment rooms, in rooms housing service equipment, and elsewhere as indicated on the Drawings.

	3.3 INSTALLATION OF GROUNDING AND BONDING
	A. Comply with manufacturer's published instructions.
	B. Reference Standards:
	1. Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1.
	2. Electrical Maintenance: NFPA 70B.
	3. Electrical Safety: NFPA 70E.
	4. Grounding and Bonding: NECA NEIS 331 and Article 250 of NFPA 70.
	5. Communications Work: BICSI N1.
	6. Emergency and Standby Power Work: NFPA 110, NFPA 111, and NECA NEIS 416.
	7. Work in Confined Spaces: NFPA 350.
	8. Work in Basements and Other Developed Subterranean Spaces: NFPA 520.
	9. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system. Bond electrical power system ground directly to lightning protection system grounding conductor at closest...
	10. Consult Architect/Engineer for resolution of conflicting requirements.

	C. Special Techniques:
	1. Grounding and Bonding Conductors:
	a. Route along shortest and straightest paths possible unless otherwise indicated or required by Code. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	b. Underground Grounding Conductors:
	1) Bury at least 30 inch below grade.


	2. Grounding and Bonding Connectors: Make connections so possibility of galvanic action or electrolysis is minimized. Select connectors, connection hardware, conductors, and connection methods so metals in direct contact are galvanically compatible.
	a. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact points closer in order of galvanic series.
	b. Make connections with clean, bare metal at points of contact.
	c. Make aluminum-to-steel connections with stainless steel separators and mechanical clamps.
	d. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and mechanical clamps.
	e. Coat and seal connections having dissimilar metals with inert material to prevent future penetration of moisture to contact surfaces.
	f. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	1) Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate adjacent parts.
	2) Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install bonding so vibration is not transmitted to rigidly mounted equipment.
	3) Use exothermic-welded connectors for outdoor locations; if disconnect-type connection is required, use bolted clamp.

	g. Grounding and Bonding for Piping:
	1) Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building. Connect grounding conductors to main metal water servi...
	2) Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water meters. Connect to pipe with bolted connector.
	3) Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.


	3. Grounding and Bonding Busbars:
	a. Install busbar horizontally, on insulated spacers 2 inch minimum from wall, 6 inch  above finished floor unless otherwise indicated.

	4. Electrodes:
	a. Ground Rods: Drive rods until tops are 2 inch below finished floor or final grade unless otherwise indicated.
	1) Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated. Make connections without exposing steel or damaging coating if any.
	2) Use exothermic welds for below-grade connections.


	5. Grounding at Service:
	a. Equipment grounding conductors and grounding electrode conductors must be connected to ground busbar. Install main bonding jumper between neutral and ground buses.

	6. Equipment Grounding and Bonding:
	a. Install insulated equipment grounding conductors with feeders and branch circuits.
	b. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1) Feeders and branch circuits.
	2) Lighting circuits.
	3) Receptacle circuits.
	4) Single-phase motor and appliance branch circuits.
	5) Three-phase motor and appliance branch circuits.
	6) Flexible raceway runs.




	3.4 FIELD QUALITY CONTROL FOR GROUNDING AND BONDING
	A. Administrant for Electrical Power Tests and Inspections:
	1. Administer and perform tests and inspections.

	B. Acceptance Testing Preparation:
	C. Tests and Inspections:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical connections with calibrated torque wrench in accordance with manufacturer's published instructions.
	3. Test completed grounding system at each location where maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal. Make tests at ground rods before conductors are connected.
	a. Measure ground resistance no fewer than two full days after last trace of precipitation and without soil being moistened by means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natural gr...
	b. Perform tests by fall-of-potential method in accordance with IEEE Std 81.
	c. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.

	4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod assembly, and other grounding electrodes. Identify each by letter in alphabetical order, and key to record of tests and observations. Include number of rods driven and ...

	D. Nonconforming Work:
	1. Grounding system will be considered defective if it does not pass tests and inspections.
	2. Remove and replace defective components and retest.

	E. Collect, assemble, and submit test and inspection reports.
	1. Report measured ground resistances that exceed the following values:
	a. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 Ω.



	3.5 PROTECTION
	A. After installation, protect grounding and bonding cables and equipment from construction activities. Remove and replace items that are contaminated, defaced, damaged, or otherwise caused to be unfit for use prior to acceptance by Owner.



	26 05 29 Hangers and Supports for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Support systems.
	2. Mounting, anchoring, and attachment components.
	3. Installation of fabricated metal supports.
	4. Installation of concrete bases.

	B. Related Requirements:
	1. Section 260010 "Supplemental Requirements for Electrical" specifies additional requirements applicable to coordinating, scheduling, and sequencing of the Work specified in this Section.



	PART 2 -  PRODUCTS
	2.1 SUPPORT SYSTEMS
	A. Steel Slotted Support Systems :
	1. Standard Features: Preformed steel channels and angles with minimum 13/32 inch  diameter holes at a maximum of 8 inch on center in at least one surface.
	a. Referenced Standard: MFMA-4 factory-fabricated components for field assembly.
	b. Material for Channel, Fittings, and Accessories: Galvanized steel.
	c. Channel Width: 1-5/8 inch or as required to suit application.
	d. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.
	e. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.


	B. Conduit and Cable Support Devices:
	1. Standard Features: Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.

	C. Structural Steel for Fabricated Supports and Restraints:
	1. Standard Features: ASTM A36/A36M steel plates, shapes, and bars; black and galvanized.


	2.2 MOUNTING, ANCHORING, AND ATTACHMENT COMPONENTS
	A. Powder-Actuated Fasteners:
	1. Standard Features: Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.

	B. Mechanical-Expansion Anchors:
	1. Standard Features: Insert-wedge-type, zinc-coated steel, for use in hardened portland cement concrete, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.

	C. Concrete Inserts:
	1. Standard Features: Steel or malleable-iron, slotted support system units are similar to MSS Type 18 units and comply with MFMA-4 or MSS SP-58.

	D. Clamps for Attachment to Steel Structural Elements:
	1. Standard Features: MSS SP-58 units are suitable for attached structural element.

	E. Through Bolts:
	1. Standard Features: Structural type, hex head, and high strength. Comply with ASTM F3125/F3125M, Grade A325.

	F. Toggle Bolts:
	1. Standard Features: steel springhead type.

	G. Hanger Rods:
	1. Standard Features: Threaded steel.



	PART 3 -  EXECUTION
	3.1 SELECTION OF HANGERS AND SUPPORTS
	A. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for EMT, IMC, and ERMC as required by NFPA 70. Minimum rod size must be 1/4 inch in diameter.
	B. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps.

	C. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2 inch and smaller raceways serving branch circuits above suspended ceilings, and for fastening raceways to trapeze supports.

	3.2 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with manufacturer's published instructions.
	B. Reference Standards for Installation: Unless more stringent installation requirements are specified in the Contract Documents or manufacturer's published instructions, comply with the following:
	1. Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1.
	2. Hot Work: NFPA 51B.
	3. Work in Confined Spaces: NFPA 350.
	4. Work in Basements and Other Developed Subterranean Spaces: NFPA 520.
	5. Installation of Steel Conduit: NECA NEIS 101.

	C. Special Installation Techniques:
	1. Raceway Support Methods: In addition to methods described in NECA NEIS 1, EMT IMC and ERMC may be supported by openings through structure members, in accordance with NFPA 70.
	2. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination must b...
	3. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	a. To Wood: Fasten with lag screws or through bolts.
	b. To New Concrete: Bolt to concrete inserts.
	c. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	d. To Existing Concrete: Expansion anchor fasteners.
	e. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 4 inch thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for slab...
	f. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and nuts, Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with MSS SP-69, or Spring-tension clamps.
	g. To Light Steel: Sheet metal screws.
	h. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate.

	4. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for reinforcing bars.

	D. Interfaces with Other Work:
	1. Touchup Finishes:
	a. Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	1) Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

	b. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A780.

	2. Installation of Fabricated Metal Supports:
	a. Provide site-fabricated metal supports.
	b. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	c. Field Welding: Comply with AWS D1.1/D1.1M. Submit welding certificates.





	26 05 33.13 Conduits for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Type EMT duct raceways and elbows.
	2. Type ERMC duct raceways, elbows, couplings, and nipples.
	3. Type FMC duct raceways.
	4. Type IMC duct raceways.
	5. Type LFMC duct raceways.
	6. Fittings for conduit, tubing, and cable.

	B. Related Requirements:
	1. Section 260010 "Supplemental Requirements for Electrical" specifies additional coordination, scheduling, sequencing, submittal, and installation requirements applicable to the Work for electrical, communications, and electronic safety and security ...
	2. Section 260519 "Low-Voltage for Electrical Power Conductors and Cables" specifies nonmetallic underground conduit with conductors (Type NUCC).
	3. Section 260529 "Hangers and Supports for Electrical Systems" specifies conduit hangers and supports referenced by this Section.
	4. Section 260553 "Identification for Electrical Systems" specifies electrical equipment labels.


	1.2 REFERENCES

	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Products or components listed and labeled in accordance with NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction and marked for intended location and application.

	2.2 TYPE EMT DUCT RACEWAYS AND ELBOWS
	A. UL FJMX - Steel Electrical Metal Tubing (EMT-S) and Elbows:
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. UL CCN FJMX; including UL 797.

	2. Standard Features:
	a. Material: Steel.
	b. Exterior Coating: Zinc.
	c. Interior Coating: Zinc with organic top coating.
	d. Minimum Trade Size: Metric designator 16 (trade size 1/2).



	2.3 TYPE ERMC DUCT RACEWAYS, ELBOWS, COUPLINGS, AND NIPPLES
	A. UL DYIX - Galvanized-Steel Electrical Rigid Metal Conduit (ERMC-S-G), Elbows, Couplings, and Nipples:
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. UL CCN DYIX; including UL 6.

	2. Standard Features:
	a. Exterior Coating: Zinc.
	b. Interior Coating: Zinc with organic top coating.
	c. Minimum Trade Size: Metric designator 16 (trade size 1/2).



	2.4 TYPE FMC DUCT RACEWAYS
	A. UL DXUZ - Steel Flexible Metal Conduit (FMC-S):
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. UL CCN DXUZ; including UL 1.

	2. Standard Features:
	a. Material: Steel.
	b. Minimum Trade Size: Metric designator 16 (trade size 1/2).



	2.5 TYPE IMC DUCT RACEWAYS
	A. UL DYBY - Steel Intermediate Metal Conduit (IMC):
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. UL CCN DYBY; including UL 1242.

	2. Standard Features:
	a. Exterior Coating: Zinc.
	b. Interior Coating: Zinc with organic top coating.
	c. Minimum Trade Size: Metric designator 16 (trade size 1/2).



	2.6 TYPE LFMC DUCT RACEWAYS
	A. UL DXHR - Steel Liquidtight Flexible Metal Conduit (LFMC-S):
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. UL CCN DXHR; including UL 360.

	2. Standard Features:
	a. Material: Steel.
	b. Minimum Trade Size: Metric designator 16 (trade size 1/2).



	2.7 FITTINGS FOR CONDUIT, TUBING, AND CABLE
	A. UL DWTT - Fittings for Type ERMC, Type IMC Raceways:
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. UL CCN DWTT; including UL 514B.

	2. Standard Features:
	a. Material: Steel or Die cast.
	b. Coupling Method: Compression coupling.
	c. Expansion and Deflection Fittings: UL 651 with flexible bonding jumper.


	B. UL FKAV - Fittings for Type EMT Duct Raceways:
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. UL CCN FKAV; including UL 514B.

	2. Standard Features:
	a. Material: Steel or Die cast.
	b. Coupling Method: Compression coupling.
	c. Expansion and Deflection Fittings: UL 651 with flexible bonding jumper.


	C. UL ILNR - Fittings for Type FMC Duct Raceways:
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. UL CCN ILNR; including UL 514B.


	D. UL DXAS - Fittings for Type LFMC Duct Raceways:
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. UL CCN DXAS; including UL 514B.




	PART 3 -  EXECUTION
	3.1 SELECTION OF CONDUITS FOR ELECTRICAL SYSTEMS
	A. Unless more stringent requirements are specified in the Contract Documents or manufacturer's published instructions, comply with NFPA 70 for selection of duct raceways. Consult Architect for resolution of conflicting requirements.
	B. Outdoors:
	1. ERMC or IMC.
	2. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.

	C. Indoors:
	1. ERMC or IMC.
	2. Concealed in Ceilings ERMC, IMC or EMT.
	3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC or FMC.


	3.2 INSTALLATION OF CONDUITS FOR ELECTRICAL SYSTEMS
	A. Comply with manufacturer's published instructions.
	B. Reference Standards for Installation: Unless more stringent installation requirements are specified in the Contract Documents or manufacturer's published instructions, comply with the following:
	1. Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1.
	2. Electrical Safety: NFPA 70E.
	3. Commissioning of Active and Passive Fire Protection Features: NFPA 3 and NFPA 4.
	4. Grounding and Bonding: NECA NEIS 331 and Article 250 of NFPA 70.
	5. Life Safety and Means of Egress Work: NFPA 101.
	6. Emergency and Standby Power Work: NFPA 110, NFPA 111, and NECA NEIS 416.
	7. Work in Confined Spaces: NFPA 350.
	8. Work in Basements and Other Developed Subterranean Spaces: NFPA 520.
	9. NFPA 70 and applicable NECA NEIS standard.
	10. Expansion Fittings: NEMA FB 2.40.
	11. Types ERMC and IMC:
	a. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed compound that maintains electrical conductivity to threads of duct raceway and fittings before making up joints. Follow compound manufacturer's published ...

	12. Types FMC, LFMC:
	a. Provide a maximum of 36 inch of flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.

	13. Expansion-Joint Fittings:
	a. Install expansion fittings at locations where conduits cross building or structure expansion joints.
	b. Install expansion-joint fitting with position, mounting, and piston setting selected in accordance with manufacturer's published instructions for conditions at specific location at time of installation. Install conduit supports to allow for expansi...

	14. Identification: Provide labels for conduit assemblies, duct raceways, and associated electrical equipment.
	a. Provide warning signs.


	C. Interfaces with Other Work:
	1. Firestop penetrations of fire-rated floor and wall assemblies.
	2. Provide conduit hangers and supports.
	3. Coordinate installation of new products with existing conditions.


	3.3 CLEANING
	A. Verify that bentonite or other drilling fluids are contained and removed, and site is restored to its original or improved condition.

	3.4 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage and deterioration.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.




	26 05 33.16 Boxes and Covers for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Metallic outlet boxes, device boxes, rings, and covers.
	2. Junction boxes and pull boxes.
	3. Cover plates for device boxes.

	B. Related Requirements:
	1. Section 260010 "Supplemental Requirements for Electrical" specifies additional coordination, scheduling, sequencing, submittal, and installation requirements applicable to the Work for electrical, communications, and electronic safety and security ...
	2. Section 260526 "Grounding and Bonding for Electrical Systems" specifies grounding and bonding referenced by this Section.
	3. Section 260553 "Identification for Electrical Systems" specifies electrical equipment labels and warning signs installed by this Section.
	4. Section 260573 "Power System Studies" specifies arc-flash hazard analysis and warning labels referenced by this Section.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Products or components listed and labeled in accordance with NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction and marked for intended location and application.

	2.2 METALLIC OUTLET BOXES, DEVICE BOXES, RINGS, AND COVERS
	A. UL QCIT - Metallic Outlet Boxes and Covers:
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. UL CCN QCIT; including UL 514A.

	2. Standard Features:
	a. Box having pryout openings, knockouts, threaded entries, or hubs in either the sides or the back, or both, for entrance of conduit, conduit or cable fittings, or cables, with provisions for mounting outlet box cover, but without provisions for moun...
	b. Material: Sheet steel or cast metal.
	c. Sheet Metal Depth: Minimum 1.5 inch.
	d. Cast-Metal Depth: Minimum 1.8 inch.

	3. Other Available Features Required by the Project:
	a. Luminaire Outlet Boxes and Covers: Nonadjustable, listed and labeled for attachment of luminaire weighing up to 50 lb.


	B. UL QCIT - Metallic Conduit Bodies:
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. UL CCN QCIT; including UL 514A.

	2. Standard Features: Means for providing access to interior of conduit or tubing system through one or more removable covers at junction or terminal point. In the United States, conduit bodies are listed in accordance with outlet box requirements.

	C. UL QCIT - Metallic Extension Rings:
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. UL CCN QCIT; including UL 514A.

	2. Standard Features: Ring intended to extend sides of outlet box or device box to increase box depth, volume, or both.


	2.3 JUNCTION BOXES AND PULL BOXES
	A. UL BGUZ - Indoor Sheet Metal Junction and Pull Boxes:
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. UL CCN BGUZ; including UL 50 and UL 50E.

	2. Standard Features:
	a. Box with a blank cover that serves the purpose of joining different runs of raceway or cable.
	b. Degree of Protection: Type 1 dry locations, Type 3R in wet/damp locations.


	B. UL BGUZ - Cast-Metal Junction and Pull Boxes:
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. UL CCN BGUZ; including UL 50 and UL 50E.

	2. Standard Features:
	a. Box with a blank cover that serves the purpose of joining different runs of raceway or cable.
	b. Degree of Protection: Type 1 dry locations, Type 3R wet/damp locations.



	2.4 COVER PLATES FOR DEVICE BOXES
	A. UL QCIT or QCMZ - Metallic Cover Plates for Device Boxes:
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. UL CCN QCIT or UL CCN QCMZ; including UL 514D.

	2. Standard Features:
	a. Cover plate-Securing Screws: Metal with head color to match cover plate finish.
	b. Damp and Wet Locations: Listed, labeled, and marked for location and use. Provide gaskets and accessories necessary for compliance with listing.
	c. Cover Plate Material: Galvanized steel.


	B. UL QCIT or QCMZ - Nonmetallic Cover Plates for Device Boxes:
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. UL CCN QCIT or UL CCN QCMZ; including UL 514D.

	2. Standard Features:
	a. Cover Plate-Securing Screws: Metal with head color to match cover plate finish.
	b. Damp and Wet Locations: Listed, labeled, and marked for location and use. Provide gaskets and accessories necessary for compliance with listing.
	c. Cover Plate Material: 0.060 inch thick, high-impact thermoplastic (nylon) with smooth finish and color matching wiring device.
	d. Color: Ivory.




	PART 3 -  EXECUTION
	3.1 SELECTION OF BOXES AND COVERS FOR ELECTRICAL SYSTEMS
	A. Unless more stringent requirements are specified in Contract Documents or manufacturers' published instructions, comply with NFPA 70 for selection of boxes and enclosures. Consult Architect for resolution of conflicting requirements.
	B. Degree of Protection:
	1. Outdoors:
	a. Type 3R unless otherwise indicated.

	2. Indoors:
	a. Type 1 unless otherwise indicated.
	b. Damp or Dusty Locations: Type 3R.

	3. Provide exposed cover. Flat covers with angled mounting slots or knockouts are prohibited.


	3.2 INSTALLATION OF BOXES AND COVERS FOR ELECTRICAL SYSTEMS
	A. Comply with manufacturer's published instructions.
	B. Reference Standards for Installation: Unless more stringent installation requirements are specified in Contract Documents or manufacturers' published instructions, comply with the following:
	1. Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1.
	2. Electrical Safety: NFPA 70E.
	3. Grounding and Bonding: NECA NEIS 331 and Article 250 of NFPA 70.
	4. Life Safety and Means of Egress Work: NFPA 101.
	5. Emergency and Standby Power Work: NFPA 110, NFPA 111, and NECA NEIS 416.
	6. Work in Confined Spaces: NFPA 350.
	7. Work in Basements and Other Developed Subterranean Spaces: NFPA 520.
	8. Outlet, Device, Pull, and Junction Boxes: Article 314 of NFPA 70.

	C. Special Installation Techniques:
	1. Provide boxes in wiring and raceway systems wherever required for pulling of wires, making connections, and mounting of devices or fixtures.
	2. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually indicated, give priority to ADA requirements. Install boxes with height measured to center of box unless otherwise indicated.
	3. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	4. Locate boxes so that cover or plate will not span different building finishes.
	5. Support boxes in recessed ceilings independent of ceiling tiles and ceiling grid.
	6. Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for purpose.
	7. Fasten junction and pull boxes to, or support from, building structure. Do not support boxes by conduits.
	8. Set metal floor boxes level and flush with finished floor surface.
	9. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut area prior to assembling conduit to enclosure to ensure a continuous ground path.
	10. Boxes and Enclosures in Areas or Walls with Acoustical Requirements:
	a. Seal openings and knockouts in back and sides of boxes and enclosures with acoustically rated putty.
	b. Provide gaskets for cover plates and covers.


	D. Interfaces with Other Work:
	1. Identification: Provide labels for boxes and associated electrical equipment.
	a. Identify field-installed conductors, interconnecting wiring, and components.
	b. Label each enclosure with engraved metal or laminated-plastic nameplate.
	c. Provide warning signs and arc-flash hazard warning labels for electrical equipment.



	3.3 CLEANING
	A. Remove construction dust and debris from boxes before installing cover plates, covers, and hoods.

	3.4 PROTECTION
	A. After installation, protect boxes from construction activities. Remove and replace items that are contaminated, defaced, damaged, or otherwise caused to be unfit for use prior to acceptance by Owner.



	26 05 53 Identification for Electrical Systems
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Labels.
	2. Extruded insulating tubing.
	3. Bands.
	4. Tapes and stencils.
	5. Tags.
	6. Signs.
	7. Cable ties.

	B. Related Requirements:
	1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations, definitions, submittals, qualifications, testing agencies, and other Project requirements applicable to Work specified in this Section.



	PART 2 -  PRODUCTS
	2.1 LABELS
	A. Performance Criteria:
	1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction, and marked for intended location and application.
	2. Listing Criteria: UL CCN PGDQ2 for components; including UL 969.

	B. UL PGDQ2 - Vinyl Wraparound Labels: Preprinted, flexible labels laminated with clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends.
	C. UL PGDQ2 - Self-Adhesive Wraparound Labels: Preprinted, 3 mil thick, polyester flexible labels with acrylic pressure-sensitive adhesive.
	1. Self-Lamination: Clear; UV-, weather-, and chemical-resistant; self-laminating, with protective shield over legend. Size labels such that clear shield overlaps entire printed legend.
	2. Marker for Labels:
	a. Machine-printed, permanent, waterproof, black ink recommended by printer manufacturer.


	D. UL PGDQ2 - Self-Adhesive Labels: Polyester thermal, transfer-printed, 3 mil thick, multicolor, weather- and UV-resistant, pressure-sensitive adhesive labels, configured for intended use and location.
	1. Minimum Nominal Size:
	a. 1-1/2 by 6 inches for raceway and conductors.
	b. 3-1/2 by 5 inches for equipment.
	c. As required by authorities having jurisdiction.



	2.2 EXTRUDED INSULATING TUBING
	A. Performance Criteria:
	1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction and marked for intended location and application.
	2. Listing Criteria: UL CCN YDPU2 for components; including UL 224.

	B. UL YDPU2 - Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed identification labels, sized to suit diameter and shrunk to fit firmly. Full shrink recovery occurs at maximum of 200 deg F.

	2.3 TAPES AND STENCILS
	A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.
	B. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mil thick by 1 to 2 inch wide; compounded for outdoor use.
	C. Tape and Stencil: 4-inch-wide black stripes on 10-inch centers placed diagonally over orange background and are 12 inch wide. Stop stripes at legends.

	2.4 SIGNS
	A. Baked-Enamel Signs:
	1. Preprinted aluminum signs punched or drilled for fasteners, with colors, legend, and size required for application.
	2. 1/4-inch grommets in corners for mounting.
	3. Nominal Size: 7 by 10 inches.

	B. Metal-Backed Butyrate Signs:
	1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs, with 0.0396 inch galvanized-steel backing, punched and drilled for fasteners, and with colors, legend, and size required for application.
	2. 1/4-inch grommets in corners for mounting.
	3. Nominal Size: 10 by 14 inches.

	C. Laminated Acrylic or Melamine Plastic Signs:
	1. Engraved legend.
	2. Thickness:
	a. For signs up to 20 sq. inch, minimum 1/16 inch thick.
	b. For signs larger than 20 sq. inch, 1/8 inch thick.
	c. Engraved legend with black letters on white face.
	d. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.




	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Self-Adhesive Identification Products: Before applying electrical identification products, clean substrates of substances that could impair bond, using materials and methods recommended by manufacturers of identification product.

	3.2 SELECTION OF COLORS AND IDENTIFICATION MARKINGS
	A. Comply with 29 CFR 1910.144 for color identification of hazards, and the following:
	1. Ceiling-mounted hangers, supports, cable trays, and raceways must be finished, painted, or suitably marked safety yellow where less than 7.7 ft above finished floor.

	B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points, and locations of high visibility. Identify by system and circuit designation.
	C. Accessible Raceways and Metal-Clad Cables, 1000 V or Less, for Service, Feeder, and Branch Circuits, More Than 30 A and 120 V to Ground: Identify with self-adhesive raceway labels.
	1. Locate identification at changes in direction, at penetrations of walls and floors, at 50 ft maximum intervals in straight runs, and at 25 ft maximum intervals in congested areas.

	D. Cover Plates: Label individual cover plates with self-adhesive labels. Place label at top of cover plate. Label cover plate with the following information, in the order listed:
	1. Panelboard designation.
	2. Colon or dash.
	3. Branch circuit number.

	E. Workspace Indication: Apply floor marking tape to finished surfaces. Show working clearances in direction of access to live parts. Workspace must comply with NFPA 70 and 29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted pa...
	F. Equipment Identification Labels:
	1. Black letters on white field.
	2. Indoor Equipment: Self-adhesive label.
	3. Equipment to Be Labeled:
	a. Panelboards: Typewritten directory of circuits in location provided by panelboard manufacturer. Panelboard identification must be in form of[self-adhesive, engraved] laminated acrylic or melamine label.
	b. Enclosures and electrical cabinets.
	c. Access doors and panels for concealed electrical items.
	d. Switchboards.
	e. Enclosed switches.
	f. Enclosed circuit breakers.
	g. Contactors.
	h. Remote-controlled switches, dimmer modules, and control devices.



	3.3 SELECTION OF SIGNS AND HAZARD MARKINGS
	A. Comply with 29 CFR 1910.145 for danger, caution, warning, and safety instruction signs.
	B. Signs, labels, and tags required for personnel safety must comply with the following standards:
	1. Safety Colors: NEMA Z535.1.
	2. Facility Safety Signs: NEMA Z535.2.
	3. Safety Symbols: NEMA Z535.3.
	4. Product Safety Signs and Labels: NEMA Z535.4.
	5. Safety Tags and Barricade Tapes for Temporary Hazards: NEMA Z535.5.

	C. Electrical Hazard Warnings:
	1. Arc-Flash Hazard Warning: Self-adhesive labels. Comply with NFPA 70E and Section 260573 "Power Systems Studies” requirements for arc-flash hazard warning labels.
	2. Multiple Power Sources Warning Legend: "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."
	3. OSHA Workspace Clearance Warning Legend: "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 3 FEET MINIMUM."

	D. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-adhesive labels.
	1. Apply to exterior of door, cover, or other access.
	2. For equipment with multiple power or control sources, apply to door or cover of equipment.

	E. Operating Instruction Signs: Baked-enamel warning signs.
	F. Emergency Operating Instruction Signs: Baked-enamel warning signs with white legend on red background with minimum 3/8-inch-high letters for emergency instructions at equipment used for emergency operations.

	3.4 INSTALLATION
	A. Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment. Install access doors or panels to provide view of identifying devices.
	B. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes typical for electrical equipment environments specified in Section 260011 "Facility Performance Requirements for Electrical."
	C. Paint: Comply with requirements in painting Sections for paint materials and application requirements. Retain paint system applicable for surface material and location (exterior or interior).
	D. Fasteners for Labels and Signs: Self-tapping, stainless steel screws or stainless-steel machine screws with nuts and flat and lock washers.
	E. Verify and coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and operation and maintenance ...
	F. Install identifying devices before installing acoustical ceilings and similar concealment.
	G. Verify identity of item before installing identification products.
	H. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation and maintenance manual.
	I. Apply identification devices to surfaces that require finish after completing finish work.
	J. Install signs with an approved legend to facilitate proper identification, operation, and maintenance of electrical systems and connected items.
	K. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for viewing from floor.
	L. Vinyl Wraparound Labels:
	1. Secure tight to surface of raceway or cable at location with high visibility and accessibility.
	2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive appropriate to location and substrate.

	M. Self-Adhesive Wraparound Labels: Secure tight to surface at location with high visibility and accessibility.
	N. Marker Tapes: Secure tight to surface at location with high visibility and accessibility.
	O. Self-Adhesive Vinyl Tape: Secure tight to surface at location with high visibility and accessibility.
	P. Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's instructions.
	Q. Baked-Enamel Signs: Attach signs that are not self-adhesive type with mechanical fasteners appropriate to location and substrate.



	26 05 73 Power System Studies
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. The Work of this Section Includes:
	1. Short-circuit study.
	2. Overcurrent protective device coordination study.
	3. Arc-flash hazard study.

	B. Related Requirements:
	1. Section 260010 "Supplemental Requirements for Electrical" specifies additional requirements applicable to coordinating, scheduling, and sequencing of the Work specified in this Section.
	2. Section 262413 "Switchboards".
	3. Section 262416 "Panelboards".
	4. Section 262716 "Electrical Cabinets and Enclosures".


	1.2 ACTION SUBMITTALS
	A. Power System Study Reports:
	1. Submit reports after approval of system protective devices submittals. Submittals may be in digital form.
	2. Submit short-circuit study input data, including completed computer-program input data sheets.
	3. Submit coordination study input data, including completed computer-program input data sheets.
	4. Submit arc-flash study input data, including completed computer-program input data sheets.
	5. Submit study report for action prior to receiving final approval of distribution equipment submittals. If formal completion of studies will cause delay in equipment manufacturing, obtain approval from Architect for preliminary submittal of sufficie...
	6. Submit revised one-line diagram, reflecting field investigation results and results of short-circuit study.

	B. Data files for studies in format compatible with Owner's power system analysis software.

	1.3 QUALITY ASSURANCE
	A. Submittals for power system studies must be signed and sealed by qualified electrical professional engineer responsible for their preparation.
	B. Studies must be performed using commercially developed and distributed software designed specifically for power system analysis.
	C. Software algorithms must comply with requirements of standards and guides specified in this Section.
	D. Manual calculations are unacceptable.


	PART 2 -  PRODUCTS
	2.1 POWER SYSTEM ANALYSIS SOFTWARE
	A. Standard Features:
	1. Power System Analysis:
	a. Power-systems-analysis software applications must have analytical capability to calculate "mandatory," "very desirable," and "desirable" features as listed in IEEE 3002 series standards.
	b. Computer software application must be capable of plotting and diagramming time-current-characteristic curves as part of its output. Computer software program must report device settings and ratings of overcurrent protective devices and must demonst...
	c. Computer software application must be designed to perform arc-flash analysis or have function, component, or add-on module designed to perform arc-flash analysis.

	2. Analysis Standards:
	a. Short-Circuit Current Analysis: In accordance with IEEE 3002.3.
	b. Device Coordination Analysis: In accordance with IEEE 3004.3 and IEEE 3004.5.
	c. Arc-Flash Hazard Analysis: In accordance with IEEE 1584.

	3. Capable of printing arc-flash hazard warnings for equipment on polyester, weather- and UV-resistant, pressure-sensitive adhesive labels complying with NFPA 70E.
	a. Label must have orange header with wording, "WARNING, ARC-FLASH HAZARD," and must include the following information taken directly from arc-flash hazard study:
	1) Equipment designation.
	2) Nominal voltage.
	3) Protection boundaries.
	a) Arc-flash boundary.
	b) Restricted approach boundary.
	c) Limited approach boundary.

	4) Arc-flash PPE category.
	5) Required minimum arc rating of PPE in Cal/cm squared.
	6) Available incident energy.
	7) Working distance.
	8) Engineering report number, revision number, and issue date.





	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Collect and analyze data for power system studies.
	1. Verify completeness of data supplied in one-line diagram on Drawings. Call discrepancies to Architect/Engineer's attention.
	2. For equipment included as Work on the Project, use characteristics submitted under provisions of action submittals and information submittals for the Project.
	3. For equipment that is existing to remain, obtain required electrical distribution system data by field investigation and surveys, conducted by qualified technicians and engineers in accordance with NFPA 70E.
	4. Gather and tabulate required input data to support power system studies. Comply with requirements in Section 017839 "Project Record Documents" for recording circuit protective device characteristics. Record data on Record Document copy of one-line ...
	a. Product data for the Project's overcurrent protective devices involved in overcurrent protective device coordination studies. Use equipment designation tags that are consistent with electrical distribution system diagrams, overcurrent protective de...
	b. Electrical power utility impedance at service.
	c. Power sources and ties.
	d. Short-circuit current at each system bus (three phase and line to ground).
	e. Full-load current of loads.
	f. Voltage level at each bus.
	g. For transformers, include kVA, primary and secondary voltages, connection type, impedance, X/R ratio, taps measured in percent, and phase shift.
	h. For reactors, provide manufacturer and model designation, voltage rating, and impedance.
	i. For circuit breakers and fuses, provide manufacturer and model designation. List type of breaker, type of trip and available range of settings, SCCR, current rating, and breaker settings.
	j. Low-voltage cable sizes, lengths, number, conductor material, and conduit material (magnetic or nonmagnetic).
	k. Medium-voltage cable sizes, lengths, conductor material, cable construction, metallic shield performance parameters, and conduit material (magnetic or nonmagnetic).
	l. Derating factors.



	3.2 PREPARATION
	A. Preparation of Data for Short-Circuit Study:
	1. Verify completeness of data supplied on one-line diagram. Call discrepancies to Architect/Engineer's attention.
	2. For equipment included as Work on the Project, use characteristics submitted under provisions of action submittals and information submittals for the Project.
	3. Prepare one-line diagram of modeled power system, showing the following:
	a. Protective device designations and ampere ratings.
	b. Conductor types, sizes, and lengths.
	c. Transformer kVA and voltage ratings.
	d. Motor and generator designations and kVA ratings.
	e. Switchboard and panelboard designations and ratings.
	f. Derating factors and environmental conditions.
	g. Revisions to electrical equipment required by study.


	B. Preparation of Data for Overcurrent Protective Device Coordination Study:
	1. Prepare data sheets to supplement electrical distribution system one-line diagram, cross-referenced with tag numbers on diagram, indicating the following:
	a. Special load considerations, including starting inrush currents and frequent starting and stopping.
	b. Transformer characteristics, including primary protective device, magnetic inrush current, and overload capability.
	c. Motor full-load current, locked rotor current, service factor, starting time, type of start, and thermal-damage curve.
	d. Ratings, types, and settings of utility company's overcurrent protective devices.
	e. Special overcurrent protective device settings or types stipulated by utility company.
	f. Time-current-characteristic curves of devices indicated to be coordinated.
	g. Manufacturer, frame size, interrupting rating in amperes root mean square (rms) symmetrical, ampere or current sensor rating, long-time adjustment range, short-time adjustment range, and instantaneous adjustment range for circuit breakers.
	h. Manufacturer and type, ampere-tap adjustment range, time-delay adjustment range, instantaneous attachment adjustment range, and current transformer ratio for overcurrent relays.
	i. Switchboards, and panelboards ampacity, and SCCR in amperes rms symmetrical.
	j. Identify series-rated interrupting devices for condition where available fault current is greater than interrupting rating of downstream equipment. Obtain device data details to allow verification that series application of these devices complies w...

	2. Examine the Project's overcurrent protective device submittals for compliance with electrical distribution system coordination requirements and other conditions affecting performance of the Work. Devices to be coordinated are indicated on Drawings.
	3. Proceed with coordination study only after relevant equipment submittals have been assembled. Overcurrent protective devices that have not been submitted and approved prior to coordination study may not be used in study.

	C. Preparation of Data for Arc-Flash Hazard Study:
	1. Assemble data from short-circuit study and overcurrent protective device coordination study.
	2. Proceed with arc-flash study only after relevant equipment submittals have been assembled. Overcurrent protective devices that have not been submitted and approved prior to arc-flash study may not be used in study.


	3.3 SHORT-CIRCUIT STUDY
	A. Base study on device characteristics supplied by device manufacturer.
	B. Extent of electrical power system to be studied is indicated on Drawings.
	C. Calculate short-circuit momentary and interrupting duties for three-phase bolted fault and single line-to-ground fault at equipment indicated on one-line diagram.
	1. For grounded systems, provide bolted line-to-ground fault-current study for areas as defined for three-phase bolted fault short-circuit study.

	D. Include in report identification of protective device applied outside its capacity.

	3.4 OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY
	A. Base study on device characteristics supplied by device manufacturer
	B. Extent of electrical power system to be studied is indicated on Drawings.
	C. Conductor Protection: Protect cables against damage from fault currents in accordance with ICEA P-32-382, ICEA P-45-482, and protection recommendations in IEEE 3004.7. Demonstrate that equipment withstands maximum short-circuit current for time equ...
	D. Include coordination of ground-fault protection devices.
	E. Calculate short-circuit momentary and interrupting duties for three-phase bolted fault and single line-to-ground fault at equipment indicated on one-line diagram.
	1. For grounded systems, provide bolted line-to-ground fault-current study for areas as defined for three-phase bolted fault short-circuit study.

	F. Protective Device Evaluation:
	1. Evaluate equipment and protective devices and compare to short-circuit ratings.
	2. Adequacy of switchboards and panelboard bus bars to withstand short-circuit stresses.
	3. Application of series-rated devices must be recertified, complying with requirements in NFPA 70.
	4. Include in report identification of protective device applied outside its capacity.


	3.5 ARC-FLASH HAZARD STUDY
	A. Comply with NFPA 70E, including Annex D, for arc-flash hazard study.
	B. Preparatory Studies: Obtain short-circuit study and overcurrent protective device coordination study results prior to starting arc-flash hazard study.
	C. Calculate maximum and minimum contributions of fault-current size.
	1. Maximum calculation must assume maximum contribution from utility and must assume motors to be operating under full-load conditions.
	2. Calculate arc-flash energy at 38 percent of maximum short-circuit current in accordance with NFPA 70E recommendations.

	D. Calculate arc-flash protection boundary and incident energy for extent of distribution affected by this project.
	E. Include medium- and low-voltage equipment locations.
	F. Calculate limited, restricted, and prohibited approach boundaries for each location.
	G. Incident energy calculations must consider accumulation of energy over time when performing arc-flash calculations on buses with multiple sources. Iterative calculations must account for changing current contributions, as sources are interrupted or...
	1. Fault contribution from induction motors must not be considered beyond three to five cycles.
	2. Fault contribution from synchronous motors and generators must be decayed to match actual decrement of each as closely as possible (for example, contributions from permanent magnet generators will typically decay from 10 p.u. to 3 p.u. after 10 cyc...

	H. Arc-flash energy must generally be reported for maximum of line or load side of circuit breaker. However, arc-flash computation must be performed and reported for both line and load side of circuit breaker as follows:
	1. When circuit breaker is in separate enclosure.
	2. When line terminals of circuit breaker are separate from work location.

	I. Base arc-flash calculations on actual overcurrent protective device clearing time. Cap maximum clearing time at two seconds based on IEEE 1584, Section B.1.2.

	3.6 POWER SYSTEM STUDY REPORTS
	A. Preparation of Power System Study Reports: Prepare and submit the following:
	1. Short-Circuit Study Report Contents:
	a. Executive summary of study findings.
	b. Study descriptions, purpose, basis, and scope. Include case descriptions, definition of terms, and guide for interpretation of results.
	c. One-line diagram of modeled power system, showing the following:
	1) Protective device designations and ampere ratings.
	2) Conductor types, sizes, and lengths.
	3) Transformer kVA and voltage ratings.
	4) Switchboard and panelboard designations and ratings.
	5) Derating factors and environmental conditions.
	6) Revisions to electrical equipment required by study.

	d. Comments and recommendations for system improvements or revisions in written document, separate from one-line diagram.
	e. Short-Circuit Study Input Data:
	1) One-line diagram of system being studied.
	2) Power sources available.
	3) Manufacturer, model, and interrupting rating of protective devices.
	4) Conductors.
	5) Transformer data.

	f. Protective Device Evaluation:
	1) Evaluate equipment and protective devices and compare to available short-circuit currents. Verify that equipment withstand ratings exceed available short-circuit current at equipment installation locations.
	2) Tabulations of circuit breaker, fuse, and other protective device ratings versus calculated short-circuit duties.
	3) For 600 V overcurrent protective devices, ensure that interrupting ratings are equal to or higher than calculated 1/2-cycle symmetrical fault current.
	4) For devices and equipment rated for asymmetrical fault current, apply multiplication factors listed in standards to 1/2-cycle symmetrical fault current.
	5) Verify adequacy of phase conductors at maximum three-phase bolted fault currents; verify adequacy of equipment grounding conductors and grounding electrode conductors at maximum ground-fault currents. Ensure that short-circuit withstand ratings are...

	g. Short-Circuit Study Output Reports:
	1) Low-Voltage Fault Report: Three-phase and unbalanced fault calculations, showing the following for each overcurrent device location:
	a) Voltage.
	b) Calculated fault-current magnitude and angle.
	c) Fault-point X/R ratio.
	d) Equivalent impedance.

	2) Momentary Duty Report: Three-phase and unbalanced fault calculations, showing the following for each overcurrent device location:
	a) Voltage.
	b) Calculated symmetrical fault-current magnitude and angle.
	c) Fault-point X/R ratio.
	d) Calculated asymmetrical fault currents based on fault-point X/R ratio; based on calculated symmetrical value multiplied by 1.6; and based on calculated symmetrical value multiplied by 2.7.

	3) Interrupting Duty Report: Three-phase and unbalanced fault calculations, showing the following for each overcurrent device location:
	a) Voltage.
	b) Calculated symmetrical fault-current magnitude and angle.
	c) Fault-point X/R ratio.
	d) No AC Decrement (NACD) ratio.
	e) Equivalent impedance.
	f) Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on symmetrical basis.
	g) Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on total basis.



	2. Overcurrent Protection Device Coordination Study Report Contents:
	a. Executive summary of study findings.
	b. Study descriptions, purpose, basis, and scope. Include case descriptions, definition of terms, and guide for interpretation of results.
	c. One-line diagram of modeled power system, showing the following:
	1) Protective device designations and ampere ratings.
	2) Conductor types, sizes, and lengths.
	3) Transformer kVA and voltage ratings.
	4) Switchboard and panelboard designations.
	5) Revisions to electrical equipment required by study.

	d. Report recommended settings of protective devices, ready to be applied in field. Use manufacturer's data sheets for recording recommended setting of overcurrent protective devices when available.
	1) Phase and Ground Relays:
	a) Device tag.
	b) Relay current transformer ratio and tap, time dial, and instantaneous pickup value.
	c) Recommendations on improved relaying systems, if applicable.

	2) Circuit Breakers:
	a) Adjustable pickups and time delays (long time, short time, and ground).
	b) Adjustable time-current characteristic.
	c) Adjustable instantaneous pickup.
	d) Recommendations on improved trip systems, if applicable.


	e. Time-Current Coordination Curves: Determine settings of overcurrent protective devices to achieve selective coordination. Graphically illustrate that adequate time separation exists between devices installed in series, including power utility compa...
	1) Device tag and title, one-line diagram with legend identifying portion of system covered.
	2) Terminate device characteristic curves at point reflecting maximum symmetrical or asymmetrical fault current to which device is exposed.
	3) Identify device associated with each curve by manufacturer type, function, and, if applicable, tap, time delay, and instantaneous settings recommended.
	4) Plot the following listed characteristic curves, as applicable:
	a) Power utility's overcurrent protective device.
	b) Medium-voltage equipment overcurrent relays.
	c) Medium- and low-voltage fuses including manufacturer's minimum melt, total clearing, tolerance, and damage bands.
	d) Low-voltage equipment circuit-breaker trip devices, including manufacturer's tolerance bands.
	e) Transformer full-load current, magnetizing inrush current, and ANSI through-fault protection curves.
	f) Cables and conductors damage curves.
	g) Ground-fault protective devices.
	h) Largest feeder circuit breaker in each panelboard.

	5) Maintain selectivity for tripping currents caused by overloads.
	6) Provide adequate time margins between device characteristics such that selective operation is achieved.
	7) Comments and recommendations for system improvements.


	3. Arc-Flash Hazard Study Report Contents:
	a. Executive summary of study findings.
	b. Study descriptions, purpose, basis, and scope. Include case descriptions, definition of terms, and guide for interpretation of results.
	c. One-line diagram, showing the following:
	1) Protective device designations and ampere ratings.
	2) Conductor types, sizes, and lengths.
	3) Transformer kVA and voltage ratings, including derating factors and environmental conditions.
	4) Motor and generator designations and kVA ratings.
	5) Switchgear, switchboard, motor-control center, panelboard designations, and ratings.

	d. Short-circuit study output data.
	e. Overcurrent protective device coordination study report contents.
	f. Arc-Flash Study Output Reports:
	1) Interrupting Duty Report: Three-phase and unbalanced fault calculations, showing the following for each equipment location included in report:
	a) Voltage.
	b) Calculated symmetrical fault-current magnitude and angle.
	c) Fault-point X/R ratio.
	d) No AC Decrement (NACD) ratio.
	e) Equivalent impedance.
	f) Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on symmetrical basis.
	g) Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on total basis.


	g. Incident Energy and Flash Protection Boundary Calculations:
	1) Arcing fault magnitude.
	2) Protective device clearing time.
	3) Duration of arc.
	4) Arc-flash boundary.
	5) Restricted approach boundary.
	6) Limited approach boundary.
	7) Working distance.
	8) Incident energy.
	9) Hazard risk category.
	10) Recommendations for arc-flash energy reduction.

	h. Fault study input data, case descriptions, and fault-current calculations including definition of terms and guide for interpretation of computer printout.



	3.7 FIELD ADJUSTMENT FOR DEVICE COORDINATION
	A. Adjust relay and protective device settings in accordance with recommended settings provided by coordination study. Field adjustments must be completed by engineering service division of equipment manufacturer under "Startup and Acceptance Testing"...
	B. Make minor modifications to equipment as required to accomplish compliance with short-circuit and protective device coordination studies.
	1. Perform each visual and mechanical inspection and electrical test stated in NETA ATS. Certify compliance with test parameters. Perform NETA tests and inspections for adjustable overcurrent protective devices.


	3.8 WARNING LABELING OF ARC-FLASH HAZARDS
	A. Apply one arc-flash label on front cover of each section of equipment and on side or rear covers with accessible live parts and hinged doors or removable plates for each equipment included in study, including each piece of equipment listed below:
	1. Switchboards.
	2. Panelboards.
	3. Safety switches.
	4. Control panels.

	B. Base arc-flash label data on highest values calculated at each location.
	C. Machine print warning labels with no handwritten or field-applied markings.
	D. Install arc-flash warning labels under direct supervision and control of qualified electrical professional engineer.
	E. Indicate on record Drawings location of equipment where personnel could be exposed to arc-flash hazard during their work.
	1. Indicate arc-flash energy.
	2. Indicate protection level required.




	26 24 13 Switchboards
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Switchboards.
	2. Surge protection devices.
	3. Disconnecting and overcurrent protective devices.
	4. Instrumentation.
	5. Control power.
	6. Accessory components and features.

	B. Related Requirements
	1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations, definitions, submittals, qualifications, testing agencies, and other Project requirements applicable to Work specified in this Section.
	2. Section 260573 "Power System Studies" for arc-flash analysis and arc-flash label requirements.


	1.2 COORDINATION
	A. Coordinate layout and installation of switchboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance requir...
	B. Coordinate with existing service feeder.

	1.3 ACTION SUBMITTALS
	A. Product Data:
	1. Switchboards.
	2. Overcurrent protective devices.
	3. Surge protection devices.
	4. Ground-fault protection devices.
	5. Accessories.
	6. Other components.
	7. Include dimensions and manufacturers' technical data on features, performance, electrical characteristics, ratings, accessories, and finishes.

	B. Shop Drawings: For each switchboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details, including required clearances and service space around equipment. Show tabulations of installed devices, equipment features, and ratings.
	2. Detail enclosure types for types other than UL 50E, Type 1.
	3. Detail bus configuration, current, and voltage ratings.
	4. Detail short-circuits current rating of switchboards and overcurrent protective devices.
	5. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	6. Include time-current coordination curves for each type and rating of overcurrent protective device included in switchboards. Submit on translucent log-log graft paper; include selectable ranges for each type of overcurrent protective device.
	7. Include schematic and wiring diagrams for power, signal, and control wiring.

	C. Field Quality-Control Submittals:
	1. Field Quality-Control Reports:
	a. Test procedures used.
	b. Test results that comply with requirements.
	c. Results of failed tests and corrective action taken to achieve test results that comply with requirements.



	1.4 INFORMATIONAL SUBMITTALS
	A. Manufacturers' Published Instructions: Record copy of official installation and testing instructions issued to Installer by manufacturer for the following:
	1. Handling, storing, and providing temporary heat.
	2. Mounting accessories and anchoring devices.
	3. Testing and adjusting overcurrent protective devices.


	1.5 CLOSEOUT SUBMITTALS
	A. Warranty documentation.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Spare Parts: Furnish to Owner spare parts, for repairing switchboards, that are packaged with protective covering for storage on-site and identified with labels describing contents.
	1. Potential Transformer Fuses: Equal to 10 percent of quantity installed for each size and type but no fewer than two of each size and type.
	2. Control-Power Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer than two of each size and type.

	B. Special Tools: Furnish to Owner proprietary equipment, keys, and software required to operate, maintain, repair, adjust, or implement future changes to switchboards, that are packaged with protective covering for storage on-site and identified with...

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver switchboards in sections or lengths that can be moved past obstructions in delivery path.
	B. Remove loose packing and flammable materials from inside switchboards and install temporary electric heating (250 W per section) to prevent condensation.
	C. Handle and prepare switchboards for installation in accordance with NECA 400.

	1.8 WARRANTY
	A. Special Installer Extended Warranty: Installer warrants that fabricated and installed switchboard perform in accordance with specified requirements and agrees to repair or replace components that fail to perform as specified within extended-warrant...
	1. Extended-Warranty Period: Two years from date of Substantial Completion; full coverage for labor, materials, and equipment.



	PART 2 -  PRODUCTS
	2.1 SWITCHBOARDS
	A. Source Limitations: Obtain switchboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	B. Electrical Components, Devices, and Accessories: Listed and labeled in accordance with NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction, and marked for intended location and application.
	C. Comply with NEMA PB 2.
	D. Comply with NFPA 70.
	E. Comply with UL 891.
	F. Front-Connected, Front-Accessible Switchboards:
	1. Main Devices: Fixed, individually mounted.
	2. Branch Devices: Panel mounted.
	3. Sections front and rear aligned.

	G. Nominal System Voltage: 208Y/120 V.
	H. Main-Bus Continuous: As indicated.
	I. Indoor Enclosures: Steel, UL 50E, Type 1.
	J. Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard gray finish over rust-inhibiting primer on treated metal surface.
	K. Service Entrance Rating: Switchboards intended for use as service entrance equipment may contain from one to six service disconnecting means with overcurrent protection, neutral bus with disconnecting link, grounding electrode conductor terminal, a...
	L. Removable, Hinged Rear Doors and Compartment Covers: Secured by captive thumb screws, for access to rear interior of switchboard.
	M. Hinged Front Panels: Allow access to circuit breaker, metering, accessory, and blank compartments.
	N. Buses and Connections: Three phase, four wire unless otherwise indicated.
	1. Provide phase bus arrangement A, B, C from front to back, top to bottom, and left to right when viewed from front of switchboard.
	2. Phase- and Neutral-Bus Material:
	a. Hard-drawn copper of 98 percent conductivity, silver-plated.

	3. Copper feeder circuit-breaker line connections.
	4. Load Terminals: Insulated, rigidly braced, runback bus extensions, of same material as through buses, equipped with mechanical connectors for outgoing circuit conductors. Provide load terminals for future circuit-breaker positions at full-ampere ra...
	5. Ground Bus: Minimum-size required by UL 891, hard-drawn copper of 98 percent conductivity, equipped with mechanical connectors for feeder and branch-circuit ground conductors.
	6. Main-Phase Buses and Equipment-Ground Buses: Uniform capacity for entire length of switchboard's main and distribution sections. Provide for future extensions from both ends.
	7. Neutral Buses: 100 percent of ampacity of phase buses unless otherwise indicated, equipped with mechanical connectors for outgoing circuit neutral cables. Brace bus extensions for busway feeder neutral bus.

	O. Future Devices: Equip compartments with mounting brackets, supports, bus connections, and appurtenances at full rating of circuit-breaker compartment.

	2.2 SURGE PROTECTION DEVICES
	A. SPDs: Listed and labeled in accordance with UL 1449, Type 1.
	B. Peak Surge Current Rating: Minimum single-pulse surge current withstand rating per phase may not be less than 200 kA. Peak surge current rating must be arithmetic sum of ratings of individual MOVs in each mode.
	C. Protection modes and UL 1449 VPR for grounded wye circuits with 208Y/120 V, three-phase, four-wire circuits may not exceed the following:
	1. Line to Neutral: 700 V for 208Y/120 V.
	2. Line to Ground: 1200 V for 208Y/120 V.
	3. Line to Line: 1000 V for 208Y/120 V.

	D. SCCR: Equal or exceed 42 kA.
	E. Nominal Rating: 20 kA.

	2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity indicated to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-adjustable trip setting. Provide for breakers 100A up to 225A.
	3. Electronic trip circuit breakers with RMS sensing; field-replaceable rating plug or field-replicable electronic trip; and the following field-adjustable settings:
	a. Instantaneous trip.
	b. Long- and short-time pickup levels.
	c. Long- and short-time adjustments.
	d. Ground-fault pickup level, time delay, and I squared t response.
	Provide LSIG for circuit breakers 250A and greater.

	4. Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-fault protection (30 mA trip).
	5. MCCB Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor material.
	c. Application Listing: Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID) lighting circuits.
	d. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
	e. Shunt Trip: 120 V trip coil energized from separate circuit, set to trip at 55 percent of rated voltage.
	f. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without intentional time delay.
	g. Auxiliary Contacts: One SPDT switch with "a" and "b" contacts; "a" contact’s mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.



	2.4 INSTRUMENTATION
	A. Instrument Transformers: NEMA EI 21.1, and the following:
	1. Potential Transformers: NEMA EI 21.1; 120 V, 60 Hz, single secondary; disconnecting type with integral fuse mountings. Burden and accuracy must be consistent with connected metering and relay devices.
	2. Current Transformers: NEMA EI 21.1; 5 A, 60 Hz, secondary; wound, bushing, bar or window type; single secondary winding and secondary shorting device. Burden and accuracy must be consistent with connected metering and relay devices.
	3. Control-Power Transformers: Dry type, mounted in separate compartments for units larger than 3 kVA.
	4. Current Transformers for Neutral and Ground-Fault Current Sensing: Connect secondary wiring to ground overcurrent relays, via shorting terminals, to provide selective tripping of main and tie circuit breaker. Coordinate with feeder circuit-breaker,...

	B. Multifunction Digital-Metering Monitor: Microprocessor-based unit suitable for three- or four-wire systems and with the following features:
	1. Switch-selectable digital display of the following values with maximum accuracy tolerances as indicated:
	a. Phase Currents, Each Phase: Plus or minus 0.5 percent.
	b. Phase-to-Phase Voltages, Three Phase: Plus or minus 0.5 percent.
	c. Phase-to-Neutral Voltages, Three Phase: Plus or minus 0.5 percent.
	d. Megawatts: Plus or minus 1 percent.
	e. Megavars: Plus or minus 1 percent.
	f. Power Factor: Plus or minus 1 percent.
	g. Frequency: Plus or minus 0.1 percent.
	h. Accumulated Energy, Megawatt Hours: Plus or minus 1 percent; accumulated values unaffected by power outages up to 72 hours.
	i. Megawatt Demand: Plus or minus 1 percent; demand interval programmable from five to 60 minutes.

	2. Mounting: Display and control unit flush or semiflush mounted in instrument compartment door.


	2.5 CONTROL POWER
	A. Control Circuits:
	1. 120 V(ac), supplied through secondary disconnecting devices from control-power transformer.

	B. Control-Power Fuses: Primary and secondary fuses for current-limiting and overload protection of transformer and fuses for protection of control circuits.
	C. Control Wiring: Factory installed, with bundling, lacing, and protection included. Provide flexible conductors for 8 AWG and smaller, for conductors across hinges, and for conductors for interconnections between shipping units.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Receive, inspect, handle, and store switchboards in accordance with NECA 400.
	1. Lift or move panelboards with spreader bars and manufacturer-supplied lifting straps following manufacturer's published instructions.
	2. Use rollers, slings, or other manufacturer-approved methods if lifting straps are not furnished.
	3. Protect from moisture, dust, dirt, and debris during storage and installation.
	4. Install temporary heating during storage in accordance with manufacturer's published instructions.

	B. Examine switchboards before installation. Reject switchboards that are moisture damaged or physically damaged.
	C. Examine elements and surfaces to receive switchboards for compliance with installation tolerances and other conditions affecting performance of the Work or that affect performance of equipment.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Installation Pathway: Remove and replace access fencing, doors, lift-out panels, and structures to provide pathway for moving switchboards into place.

	3.3 INSTALLATION
	A. Comply with manufacturer's published instructions.
	B. Reference Standards:
	1. Switchboards and Accessories: Unless more stringent requirements are specified in Contract Documents or manufacturers' published instructions, comply with NECA 400.
	2. Consult Architect/Engineer for resolution of conflicting requirements.

	C. Special Techniques:
	1. Equipment Mounting:
	a. Place and secure anchorage devices. Use setting drawings, templates, diagrams, published instructions, and directions furnished with items to be embedded.
	b. Install anchor bolts to elevations required for proper attachment to switchboards.
	c. Anchor switchboard to building structure at top of switchboard if required or recommended by manufacturer.
	d. Mount SPD 6’ AFF maximum to operator interface/display in coordination with existing conditions.

	2. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, straps and brackets, and temporary blocking of moving parts from switchboard units and components.
	3. Operating Instructions: Frame and mount printed basic operating instructions for switchboards, including control and key interlocking sequences and emergency procedures. Fabricate frame of finished wood or metal and cover instructions with clear ac...
	4. Install filler plates in unused spaces of panel-mounted sections.
	5. Install overcurrent protective devices, surge protection devices, and instrumentation.
	a. Set field-adjustable switches and circuit-breaker trip ranges.



	3.4 CONNECTIONS
	A. Bond conduits entering underneath switchboard to equipment ground bus with bonding conductor sized in accordance with NFPA 70.
	B. Support and secure conductors within switchboard in accordance with NFPA 70.

	3.5 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	B. Switchboard Nameplates: Label each switchboard compartment with nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	C. Device Nameplates: Label each disconnecting and overcurrent protective device and each meter and control device mounted in compartment doors with nameplate complying with requirements for identification specified in Section 260553 "Identification f...
	D. Service Equipment Label: Labeled, by qualified electrical testing laboratory recognized by authorities having jurisdiction, for use as service equipment for switchboards with one or more service disconnecting and overcurrent protective devices.

	3.6 FIELD QUALITY CONTROL
	A. Acceptance Testing Preparation:
	B. Tests and Inspections:
	1. Acceptance Testing:
	a. Test insulation resistance for each switchboard bus, component, connecting supply, feeder, and control circuit. Open control and metering circuits within switchboard and remove neutral connection to surge protection and other electronic devices pri...
	b. Test continuity of each circuit.

	2. Test ground-fault protection of equipment for service equipment in accordance with NFPA 70.
	3. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.
	4. Correct malfunctioning units on-site where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	5. Test and adjust controls, remote monitoring, and safeties. Replace damaged and malfunctioning controls and equipment.

	C. Nonconforming Work:
	1. Switchboard will be considered defective if it does not pass tests and inspections.
	2. Remove and replace defective units and retest.

	D. Collect, assemble, and submit test and inspection reports, including certified report that identifies switchboards included and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations afte...

	3.7 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges as specified in Section 260573 "Power System Studies."



	26 24 16 Panelboards
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Panelboards.
	2. Disconnecting and overcurrent protective devices.

	B. Related Requirements:
	1. Section 260010 "Supplemental Requirements for Electrical" specifies additional abbreviations, definitions, submittals, qualifications, testing agencies, and other requirements applicable to the Work for electrical, communications, and electronic sa...
	2. Section 260529 "Hangers and Supports for Electrical Systems" specifies concrete bases and supports for panelboards installed by this Section.
	3. Section 260553 "Identification for Electrical Systems" specifies electrical equipment labels and warning signs installed by this Section.
	4. Section 260573 "Power System Studies" specifies short-circuit current studies, overcurrent protective device coordination studies, and arc-flash hazard analysis studies.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include manufacturer's sample extended warranty language.

	B. Shop Drawings: For each panelboard and related equipment:
	1. Include dimensioned plans, elevations, sections, and details.
	2. Show tabulations of installed devices with nameplates, conductor termination sizes, equipment features, and ratings.
	3. Detail enclosure types including mounting and anchorage, environmental protection, knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.
	4. Detail bus configuration, current, and voltage ratings.
	5. Short-circuit current rating of panelboards and overcurrent protective devices.
	6. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	7. Include wiring diagrams for power, signal, and control wiring.
	8. Include time-current coordination curves for each type and rating of overcurrent protective device included in panelboards. Submit on translucent log-log graft paper; include selectable ranges for each type of overcurrent protective device. Include...

	C. Field quality-control reports.

	1.3 INFORMATIONAL SUBMITTALS
	A. Panelboard Schedules: For installation in panelboards
	B. Manufacturer's published instructions.
	C. Field Reports:
	1. Manufacturer's field reports for field quality-control support.
	2. Field reports for voltage monitoring and adjusting.
	3. Field reports for infrared scanning.


	1.4 CLOSEOUT SUBMITTALS
	A. Warranty documentation.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Spare parts.
	B. Special tools.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Remove loose packing and flammable materials from inside panelboards; install temporary electric heating (250 W per panelboard) to prevent condensation.
	B. Handle and prepare panelboards for installation in accordance with NECA 407.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Products or components listed and labeled in accordance with NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction and marked for intended location and application.
	B. Comply with NEMA PB 1.
	C. Enclosures: Flush and Surface-mounted as indicated, dead-front cabinets.
	1. Rated for environmental conditions at installed location.
	a. Indoor Dry and Clean Locations: UL 50E, Type 1.
	b. Kitchen and Wash-Down Areas: UL 50E, Type 4X.
	c. Other Wet or Damp Indoor Locations: UL 50E, Type 3R.

	2. Height: 7 ft maximum.
	3. Hinged Front Cover: Entire front trim hinged to box and with standard door within hinged trim cover. Trims must cover live parts and may have no exposed hardware.
	4. Finishes:
	a. Panels and Trim: Steel and galvanized steel, factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.
	b. Back Boxes: Galvanized steel.


	D. Phase, Neutral, and Ground Buses:
	1. Material: Hard-drawn copper, 98 percent conductivity.
	a. Plating must run entire length of bus.
	b. Bus must be fully rated for entire length.

	2. Interiors must be factory assembled into unit. Replacing switching and protective devices may not disturb adjacent units or require removing main bus connectors.
	3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.

	E. Conductor Connectors: Suitable for use with conductor material and sizes.
	1. Material: Hard-drawn copper, 98 percent conductivity.
	2. Terminations must allow use of 75 deg C rated conductors without derating.
	3. Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if required, for larger conductors.
	4. Main and Neutral Lugs: Compression type, with lug on neutral bar for each pole in panelboard.
	5. Ground Lugs and Bus-Configured Terminators: Compression type, with lug on bar for each pole in panelboard.

	F. Future Devices: Panelboards or load centers must have mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	1. Percentage of Future Space Capacity: 10 percent.

	G. Panelboard Short-Circuit Current Rating:
	1. Fully rated to interrupt symmetrical short-circuit current available at terminals. Assembly listed, by qualified electrical testing laboratory recognized by authorities having jurisdiction, for 100 percent interrupting capacity.
	a. Panelboards and overcurrent protective devices rated 240 V or less must have short-circuit ratings as shown on Drawings, but not less than 10 000 A(rms) symmetrical.
	b. Panelboards and overcurrent protective devices rated above 240 V and less than 600 V must have short-circuit ratings as shown on Drawings, but not less than 14 000 A(rms) symmetrical.



	2.2 PANELBOARDS
	A. UL QEUY - Distribution Panelboard:
	1. Source Limitations: Obtain products from single manufacturer.
	2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. Distribution Type Panelboards: UL CCN QEUY; including UL 67 and NEMA PB 1.

	3. Standard Features:
	a. Doors: Secured with vault-type latch with tumbler lock; keyed alike.
	1) For doors more than 36 inch high, provide two latches, keyed alike.

	b. Mains: Circuit breaker or Lugs only as indicated.
	c. Branch Overcurrent Protective Devices Bolt-on circuit breakers


	B. UL QEUY - Lighting and Appliance Branch-Circuit Panelboard:
	1. Source Limitations: Obtain products from single manufacturer.
	2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. Lighting and Appliance Branch-Circuit Type Panelboards: UL CCN QEUY; including UL 67 and NEMA PB 1.

	3. Standard Features:
	a. Mains: Circuit breaker or lugs only as indicated.
	b. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	c. Doors: Door-in-door construction with concealed hinges; secured with flush latch with tumbler lock; keyed alike. Outer door must permit full access to panel interior. Inner door must permit access to breaker operating handles and labeling, but curr...



	2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:
	a. Inverse time-current element for low-level overloads.
	b. Instantaneous magnetic trip element for short circuits.
	c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

	2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-adjustable trip setting.
	3. Electronic Trip Circuit Breakers:
	a. RMS sensing.
	b. Field-replaceable rating plug or electronic trip.
	c. Digital display of settings, trip targets, and indicated metering displays.
	d. Multi-button keypad to access programmable functions and monitored data.
	e. Ten-event, trip-history log. Each trip event must be recorded with type, phase, and magnitude of fault that caused trip.
	f. Integral test jack for connection to portable test set or laptop computer.
	g. Field-Adjustable Settings:
	1) Instantaneous trip.
	2) Long- and short-time pickup levels.
	3) Long- and short-time adjustments.
	4) Ground-fault pickup level, time delay, and I squared T response.


	4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings less than NEMA FU 1, RK-5.
	5. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault protection (6 mA trip).
	6. Subfeed Circuit Breakers: Vertically mounted.
	7. MCCB Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Breaker handle indicates tripped status.
	c. UL listed for reverse connection without restrictive line or load ratings.
	d. Lugs: Compression style, suitable for number, size, trip ratings, and conductor materials.
	e. Application Listing: Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and HID lighting circuits.



	2.4 MAINTENANCE MATERIAL ITEMS
	A. Spare Parts: Furnish to Owner spare parts, for repairing panelboards and related equipment, that are packaged with protective covering for storage on-site and identified with labels describing contents.
	1. Keys: Two spares for each type of panelboard cabinet lock.
	2. Accessory Set: Include tools and miscellaneous items required for overcurrent protective device test, inspection, maintenance, and operation.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify actual conditions with field measurements prior to ordering panelboards to verify that equipment fits in allocated space in, and comply with, minimum required clearances specified in NFPA 70.
	B. Receive, inspect, handle, and store panelboards in accordance with NECA 407.
	C. Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have been subjected to water saturation.
	D. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with manufacturer's published instructions.
	B. Reference Standards:
	1. Panelboards: Unless more stringent requirements are specified in Contract Documents or manufacturers' published instructions, comply with NECA 407.

	C. Special Techniques:
	1. Equipment Mounting:
	a. Attach panelboard to vertical finished or structural surface behind panelboard.

	2. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from panelboards.
	3. Provide mounting and anchoring devices.
	4. Mount top of trim 7.5 ft above finished floor unless otherwise indicated.
	5. Mount panelboard cabinet plumb and rigid without distortion of box.
	6. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	7. Install overcurrent protective devices and controllers not already factory installed.
	a. Set field-adjustable, circuit-breaker trip ranges.
	b. Tighten bolted connections and circuit breaker connections using calibrated torque wrench or torque screwdriver in accordance with manufacturer's published instructions.

	8. Make grounding connections and bond neutral for services and separately derived systems to ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, and connections to separate ground bars.
	9. Install filler plates in unused spaces.
	10. Orient spare breakers in the OFF position.
	11. Arrange conductors in gutters into groups and bundle and wrap with wire ties.

	D. Interfaces with Other Work:
	1. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance require...


	3.3 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components.
	B. Install warning signs.
	C. Panelboard Nameplates: Label each panelboard with nameplate.
	D. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, and number of poles must be located on interior of panelboard door.
	E. Breaker Labels: Faceplate must list current rating, UL and IEC certification standards, and AIC rating.
	F. Circuit Directory:
	1. Provide directory card inside panelboard door, mounted in transparent card holder.
	a. Circuit directory must identify specific purpose with detail sufficient to distinguish it from other circuits.

	2. Provide computer-generated circuit directory mounted inside panelboard door with transparent plastic protective cover.
	a. Circuit directory must identify specific purpose with detail sufficient to distinguish it from other circuits.



	3.4 FIELD QUALITY CONTROL
	A. Administrant for Low-Voltage Electrical Tests and Inspections:
	1. Administer and perform tests and inspections.

	B. Acceptance Testing Preparation:
	1. Test continuity of each circuit.

	C. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test for low-voltage air circuit breakers stated in NETA ATS, Paragraph 7.6 Circuit Breakers. Do not perform optional tests. Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

	D. Nonconforming Work:
	1. Panelboards will be considered defective if they do not pass tests and inspections.
	2. Remove and replace defective units and retest.

	E. Field Quality-Control Reports: Collect, assemble, and submit test and inspection reports.
	1. Include certified report that identifies panelboards included and that describes scanning results, with comparisons of two scans. Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges.

	3.6 PROTECTION
	A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain temperature in accordance with manufacturer's published instructions.



	26 27 16 Electrical Cabinets and Enclosures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Cabinets and cutout boxes.
	2. Termination boxes.
	3. Miscellaneous enclosures.

	B. Related Requirements:
	1. Section 260010 "Supplemental Requirements for Electrical" specifies additional coordination, scheduling, sequencing, submittal, and installation requirements applicable to the Work for electrical, communications, and electronic safety and security ...
	2. Section 260553 "Identification for Electrical Systems" specifies electrical equipment labels and warning signs referenced by this Section.
	3. Section 260526 "Grounding and Bonding for Electrical Systems" specifies grounding and bonding for RBBs referenced by this Section.
	4. Section 260573 "Power System Studies" specifies arc-flash hazard analysis and warning labels referenced by this Section.


	1.2 ACTION SUBMITTALS
	A. Shop Drawings: Prepare and submit the following:
	1. Shop Drawings for Custom Enclosures and Cabinets: Include plans, elevations, sections, and attachment details.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Products or components listed and labeled in accordance with NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction and marked for intended location and application.

	2.2 CABINETS AND CUTOUT BOXES
	A. UL CYIV - Sheet Metal Cabinets:
	1. Listing Criteria:
	a. UL CCN CYIV.
	b. Non-Environmental Characteristics: UL 50.
	c. Environmental Characteristics: UL 50E.

	2. Standard Features:
	a. Enclosure provided with frame, mat, or trim in which swinging door or doors are or can be hung.
	b. Degree of Protection: Type 1 indoors, Type 3R in wet/damp location.



	2.3 TERMINATION BOXES
	A. Description: Enclosure for termination base consisting of lengths of bus bars, terminal strips, or terminal blocks with provision for wire connectors to accommodate incoming or outgoing conductors or both.
	B. UL XCKT - Termination Boxes
	1. Listing Criteria:
	a. UL CCN XCKT; including UL 1773.
	b. Non-Environmental Characteristics: UL 50.
	c. Environmental Characteristics: UL 50E.

	2. Standard Features:
	a. Listed and labeled for installation on line side of service equipment.
	b. Degree of Protection: Type 1 except Type 3R in wet/damp locations.



	2.4 MISCELLANEOUS ENCLOSURES
	A. UL XCKT or NWIN - Indoor Sheet Metal Miscellaneous Enclosures:
	1. Listing Criteria:
	a. UL CCN XCKT; including UL 1773; or UL CCN NWIN, including UL 2416.
	b. Non-Environmental Characteristics: UL 50.
	c. Environmental Characteristics: UL 50E.

	2. Standard Features:
	a. Degree of Protection: Type 1 except Type 3R in wet/damp locations.




	PART 3 -  EXECUTION
	3.1 SELECTION OF ELECTRICAL CABINETS AND ENCLOSURES
	A. Unless more stringent requirements are specified in Contract Documents or manufacturers' written instructions, comply with NFPA 70 for selection of electrical cabinets and enclosures. Consult Architect for resolution of conflicting requirements.

	3.2 INSTALLATION OF ELECTRICAL CABINETS AND ENCLOSURES
	A. Comply with manufacturer's published instructions.
	B. Reference Standards for Installation: Unless more stringent installation requirements are specified in Contract Documents or manufacturers' published instructions, comply with the following:
	1. Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1.
	2. Electrical Safety: NFPA 70E.
	3. Grounding and Bonding: NECA NEIS 331 and Article 250 of NFPA 70.
	4. Work in Basements and Other Developed Subterranean Spaces: NFPA 520.
	5. Cabinets and Cutout Boxes: Article 312 of NFPA 70.

	C. Special Installation Techniques:
	1. Mount cabinets and enclosures at heights indicated on Drawings. If mounting heights of boxes are not individually indicated, give priority to ADA requirements. Install boxes with height measured to center of box unless otherwise indicated.
	2. Do not install cabinets, enclosures, or fittings in contact with concrete or earth.
	3. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut area prior to assembling conduit to enclosure to ensure a continuous ground path.
	4. Identification: Provide labels for cabinets, enclosures, racks and associated electrical equipment.
	a. Identify field-installed conductors, interconnecting wiring, and components.
	b. Provide warning signs.
	c. Label each cabinet, enclosure, and rack with engraved metal or laminated-plastic nameplate.


	D. Interfaces with Other Work:
	1. Firestop penetrations of rated walls and partitions.
	2. Ground and bond RBBs in cabinets, enclosures, and racks.
	3. Apply arc-flash hazard warning labels cabinets, enclosures, and racks.


	3.3 FIELD QUALITY CONTROL OF ELECTRICAL CABINETS AND ENCLOSURES
	A. Tests and Inspections:
	1. Perform manufacturer's recommended tests and inspections.

	B. Nonconforming Work:
	1. Cabinet, enclosure, or rack will be considered defective if it does not pass tests and inspections.
	2. Remove and replace defective units and retest.

	C. Field Quality-Control Reports: Collect, assemble, and submit test and inspection reports.

	3.4 CLEANING
	A. Remove construction dust and debris from cabinets, enclosures, and racks.

	3.5 PROTECTION
	A. Protect coatings and finishes of cabinets, enclosures, and racks from damage and deterioration.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC coatings or paint finishes with matching touchup coating recommended by manufacturer.




	26 27 26 Wiring Devices
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. General-use switches, dimmer switches, and fan-speed controller switches.
	2. General-grade single straight-blade receptacles.
	3. General-grade duplex straight-blade receptacles.
	4. Receptacles with arc-fault and ground-fault protective devices.
	5. Locking receptacles.
	6. Special-purpose power outlet assemblies.
	7. Connectors, cords, and plugs.

	B. Related Requirements:
	1. Section 260010 "Supplemental Requirements for Electrical" specifies additional coordination, scheduling, sequencing, submittal, and installation requirements applicable to the Work for electrical, communications, and electronic safety and security ...
	2. Section 260533.16 "Boxes and Covers for Electrical Systems" specifies covers and cover plates referenced by this Section.
	3. Section 260553 "Identification for Electrical Systems" specifies electrical equipment labels and warning signs referenced by this Section.
	4. Section 260923 "Lighting Control Devices" for occupancy sensors, timers, control-voltage switches, and control-voltage dimmers.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Products or components listed and labeled in accordance with NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction and marked for intended location and application.

	2.2 GENERAL-USE SWITCHES, DIMMER SWITCHES, AND FAN-SPEED CONTROLLER SWITCHES
	A. Toggle Switch:
	1. Source Limitations: Obtain products from single manufacturer.
	2. Listing Criteria: UL CCN WMUZ and UL 20.
	3. Standard Features:
	a. Device Color: Ivory.
	b. Configuration:
	1) General-duty, specification grade 120-277 V, 20 A, single pole, three way, or four way as indicated.


	4. Accessories:
	a. Cover Plate: 0.060 inch thick, high-impact thermoplastic (nylon) with smooth finish and color matching wiring device; from same manufacturer as wiring device.
	b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.


	B. Dimmer Switch:
	1. Source Limitations: Obtain products from single manufacturer.
	2. Listing Criteria: UL CCN EOYX and UL 1472.
	3. Standard Features:
	a. UL 1472 Type I dimmer.
	b. Device Color: Ivory.
	c. Switch Style: Rocker.
	d. Dimming Control Style: Slide.



	2.3 GENERAL-GRADE SINGLE STRAIGHT-BLADE RECEPTACLES
	A. Single Straight-Blade Receptacle:
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. Receptacles for Plugs and Attachment Plugs: UL CCN RTRT and UL 498.

	2. Standard Features:
	a. Device Color: Ivory.
	b. Configuration:
	1) General-duty, specification grade NEMA 5-20R.


	3. Other Available Features Required by the Project:
	a. Has factory-terminated connectors on wiring device pigtails for quick installation.

	4. Accessories:
	a. Cover Plate: 0.060 inch thick, high-impact thermoplastic (nylon) with smooth finish and color matching wiring device; from same manufacturer as wiring device.
	b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.



	2.4 GENERAL-GRADE DUPLEX STRAIGHT-BLADE RECEPTACLES
	A. Duplex Straight-Blade Receptacle:
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. Receptacles for Plugs and Attachment Plugs: UL CCN RTRT and UL 498.
	b. Surge Protective Devices: UL 1449, Type 3.

	2. Standard Features:
	a. Device Color: Ivory.
	b. Configuration:
	1) General-duty, specification grade NEMA 5-20R.


	3. Other Available Features Required by the Project:
	a. Has factory-terminated connectors on wiring device pigtails for quick installation.

	4. Accessories:
	a. Cover Plate: 0.060 inch thick, high-impact thermoplastic (nylon) with smooth finish and color matching wiring device; from same manufacturer as wiring device.
	b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.
	c. Device Color: Ivory.
	d. Configuration: Heavy-duty, smooth face, NEMA 5-20R.

	5. Other Available Features Required by the Project:
	a. Has factory-terminated connectors on wiring device pigtails for quick installation.

	6. Accessories:
	a. Cover Plate: 0.060 inch (1.5 mm) thick, high-impact thermoplastic (nylon) with smooth finish and color matching wiring device; from same manufacturer as wiring device.
	b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.



	2.5 RECEPTACLES WITH GROUND-FAULT PROTECTIVE DEVICES
	A. Specification Grade, Tamper-Resistant Duplex Straight-Blade Receptacle with GFCI Device:
	1. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in accordance with guide information and standards specified for the following UL product categories:
	a. Receptacle GFCIs: UL CCN KCXS, UL 498, and UL 943.

	2. Standard Features:
	a. Device Color: Ivory.
	b. Configuration: Heavy-duty, NEMA 5-20R.

	3. Other Available Features Required by the Project:
	a. Has factory-terminated connectors on wiring device pigtails for quick installation.

	4. Accessories:
	a. Cover Plate: 0.060 inch thick, high-impact thermoplastic (nylon) with smooth finish and color matching wiring device; from same manufacturer as wiring device.
	b. Securing Screws for Cover Plate: Metal with head color matching wallplate finish.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Receptacles:
	1. Verify that receptacles to be procured and installed for Owner-furnished equipment are compatible with mating attachment plugs on equipment.


	3.2 INSTALLATION OF SWITCHES
	A. Comply with manufacturer's published instructions.
	B. Reference Standards for Installation: Unless more stringent installation requirements are specified in the Contract Documents or manufacturer's published instructions, comply with the following:
	1. Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1.
	2. Electrical Safety: NFPA 70E.
	3. Life Safety and Means of Egress Work: NFPA 101.
	4. Work in Basements and Other Developed Subterranean Spaces: NFPA 520.
	5. Wiring Devices: NECA NEIS 130.
	6. Mounting Heights: NECA NEIS 1.

	C. Interfaces with Other Work:
	1. Identification:
	a. Identify cover or cover plate for device with panelboard identification and circuit number.



	3.3 INSTALLATION OF STRAIGHT-BLADE RECEPTACLES
	A. Comply with manufacturer's published instructions.
	B. Reference Standards for Installation: Unless more stringent installation requirements are specified in the Contract Documents or manufacturer's published instructions, comply with the following:
	1. Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1.
	2. Electrical Safety: NFPA 70E.
	3. Grounding and Bonding: NECA NEIS 331 and Article 250 of NFPA 70.
	4. Work in Confined Spaces: NFPA 350.
	5. Work in Basements and Other Developed Subterranean Spaces: NFPA 520.
	6. Installing and Maintaining Wiring Devices: NECA NEIS 130.
	7. Mounting Heights: Unless otherwise indicated in the Contract Documents, comply with mounting heights recommended in NECA NEIS 1.
	8. Receptacle Orientation: Unless otherwise indicated in the Contract Documents, orient receptacle to match configuration diagram in NEMA WD 6.

	C. Interfaces with Other Work:
	1. Identification: Provide labels for receptacles and associated electrical equipment.
	a. Identify field-installed conductors, interconnecting wiring, and components.
	b. Label each enclosure with engraved metal or laminated-plastic nameplate.
	1) Identify cover or cover plate for device with panelboard identification and circuit number.




	3.4 FIELD QUALITY CONTROL OF SWITCHES
	A. Administrant for Electrical Power Tests and Inspections:
	1. Administer and perform tests and inspections.

	B. Tests and Inspections:
	1. Perform tests and inspections in accordance with manufacturers' published instructions.

	C. Nonconforming Work:
	1. Unit will be considered defective if it does not pass tests and inspections.
	2. Remove and replace defective units and retest.

	D. Field Quality-Control Reports: Collect, assemble, and submit test and inspection reports.

	3.5 FIELD QUALITY CONTROL OF STRAIGHT-BLADE RECEPTACLES
	A. Administrant for Electrical Power Tests and Inspections:
	1. Administer and perform tests and inspections.

	B. Acceptance Testing Preparation:
	C. Tests and Inspections:
	1. Insert and remove test plug to verify that device is securely mounted.
	2. Verify polarity of hot and neutral pins.
	3. Measure line voltage.

	D. Nonconforming Work:
	1. Device will be considered defective if it does not pass tests and inspections.
	2. Remove and replace defective units and retest.

	E. Field Quality-Control Reports: Collect, assemble, and submit test and inspection reports.

	3.6 SYSTEM STARTUP FOR SWITCHES
	A. Perform startup service.
	1. Complete installation and startup checks in accordance with manufacturer's published instructions.


	3.7 PROTECTION
	A. Devices:
	1. Schedule and sequence installation to minimize risk of contamination of wires and cables, devices, device boxes, outlet boxes, covers, and cover plates by plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other materials.
	2. After installation, protect wires and cables, devices, device boxes, outlet boxes, covers, and cover plates from construction activities. Remove and replace items that are contaminated, defaced, damaged, or otherwise caused to be unfit for use prio...




	26 50 00 Lighting
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Luminaires.
	2. Luminaire fittings.

	B. Related Requirements:
	1. Section 260010 "Supplemental Requirements for Electrical" specifies additional requirements applicable to coordinating, scheduling, and sequencing of the Work specified in this Section.
	2. Section 260529 "Hangers and Supports for Electrical Systems" specifies channel, and angle supports installed by this Section.
	3. Section 260553 "Identification for Electrical Systems" specifies electrical equipment labels and warning signs installed by this Section.


	1.2 DEFINITIONS
	A. Correlated Color Temperature (CCT): The absolute temperature (in kelvins) of a blackbody whose chromaticity (color quality) most nearly resembles that of the light source.
	B. Color Rendering Index (CRI): The measure of the degree of color shift objects undergo when illuminated by the light source as compared with the color of those same objects when illuminated by a reference light source. The lower the CRI of a light s...
	C. IES: Illuminating Engineering Society.
	D. LPD: Lighting power density.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Luminaires: Include the following additional information:
	a. Product Listing: Include copy of unexpired approval letter, on letterhead of qualified electrical testing agency, certifying product's compliance with specified listing criteria.
	b. Product Certificates: Include product certificates stating compliance with standards listed below, signed by manufacturer or fabricator.
	1) Manufacturers' Certified Data: Photometric data certified by manufacturer's laboratory with current accreditation under National Voluntary Laboratory Accreditation Program (NVLAP) for Energy Efficient Lighting Products.

	c. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	d. Include operating characteristics, electrical characteristics, and furnished accessories.
	e. Include schedule of submitted lighting products. Arrange schedule and accompanying product data in order by luminaire and lamp designations indicated on the Drawings.
	f. Include battery and charger data for emergency lighting units.
	g. Include life, output (lumens, CCT, and CRI), and energy-efficiency data.
	h. Include photometric data and adjustment factors obtained from qualified laboratory tests.



	1.4 CLOSEOUT SUBMITTALS
	A. Warranty documentation.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Protect exposed surface finishes on lighting equipment by applying strippable, temporary protective covering before shipping.

	1.6 WARRANTY FOR BATTERIES
	A. Special Manufacturer Extended Warranty for Batteries: Manufacturer warrants that batteries perform in accordance with specified requirements and agrees to provide repair or replacement of batteries that fail to perform as specified within extended-...
	1. Initial Extended-Warranty Period for Ni-Cd Batteries: Five years from date of Substantial Completion; full coverage for materials only.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Products or components listed and labeled in accordance with NFPA 70, by qualified electrical testing laboratory recognized by authorities having jurisdiction, and marked for intended location and application.

	2.2 LUMINAIRES
	A. Source Limitations: Bin LEDs for this luminaire type within three-step MacAdam Ellipse to ensure consistent chromaticity for all luminaires of this type.
	B. Listing Criteria:
	1. LED Luminaires: UL CCN IFAM; including UL 1598.

	C. Standard Features:
	1. Openings: Doors, frames, and access panels must operate smoothly, not leak light under operating conditions, and permit relamping without use of tools or parts falling from enclosure.
	2. Nominal Operating Voltage: 120 V(ac)
	3. CRI: 90+.
	4. Driver Location: Internal or Remote as indicated on schedule.
	5. Materials:
	a. Enclosure: As indicated, housing and heat sink; free of sharp edges and burrs.

	6. LED Luminaires (UL CCN IFAM):
	a. Efficacy: Not less than 75 lm/W.
	b. Rated Life: Minimum 35 000 hours to L70.
	c. CCT: As indicated on schedule.
	d. Finishes:
	1) Reflecting surfaces must have minimum reflectance as follows, unless otherwise indicated:
	a) White Surfaces: 85 percent.
	b) Specular Surfaces: 83 percent.
	c) Diffusing Specular Surfaces: 75 percent.


	e. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM/NOMMA AMP 500 for recommendations for applying and designating finishes.
	1) Finish designations prefixed by AA comply with system established by Aluminum Association for designating aluminum finishes.
	2) Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); buff complying with AA-M20 requirements; and seal aluminum surfaces with clear, hard-coat wax.
	3) Class I, Clear-Anodic Finish: AA-M32C22A41, complying with AAMA 611.
	a) Mechanical Finish: Medium satin.
	b) Chemical Finish: Etched, medium matte.
	c) Anodic Coating: Architectural Class I, clear coating 0.018 mm or thicker.

	4) Class I, Color-Anodic Finish: AA-M32C22A42/A44, complying with AAMA 611.
	a) Mechanical Finish: Medium satin.
	b) Chemical Finish: Etched, medium matte.
	c) Anodic Coating: Architectural Class I, integrally colored or electrolytically deposited color coating 0.018 mm or thicker).


	f. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM/NOMMA AMP 500 for recommendations for applying and designating finishes.
	1) Surface Preparation: Clean surfaces to comply with SSPC-SP 1 to remove dirt, oil, grease, and other contaminants that could impair paint bond. Grind welds and polish surfaces to a smooth, even finish. Remove mill scale and rust, if present, from un...
	2) Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of primer and two finish coats of high-gloss, high-build polyurethane enamel.


	7. Installation Markings:
	a. Relamping Labels: Include recommended lamp type, diameter, shape, size, wattage, and coating on factory-applied label that is visible when luminaire is open for relamping.
	b. All Luminaires (UL CCN HYXT):


	D. UL FTBR or FTBV - Emergency Lighting and Power Equipment:
	1. Source Limitations: Obtain products from single manufacturer.
	2. Listing Criteria:
	a. Emergency Lighting and Power: UL CCN FTBR or UL CCN FTBV; including UL 924, NFPA 101, and ICC IBC.
	b. Marked in accordance with UL CCN HYXT, including UL 1598, for compatible power supply, installation location, and environmental conditions.

	3. Standard Features:
	a. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer relay.
	b. Status and Test Indication: Visible and accessible without opening luminaire or entering ceiling space.
	1) Indicator Light: LED indicates normal power on. Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.
	2) Test Push-Button: Push-to-test button in unit housing simulates loss of normal power and demonstrates unit operability.

	c. Internal-Type Emergency Power Unit: Self-contained, modular, battery-inverter unit, factory mounted within luminaire body.
	1) Emergency Connection: Operate lamp(s) continuously at an output of 1100 lumens each upon loss of normal power. Connect unswitched circuit to battery-inverter unit and switched circuit to luminaire ballast or driver.
	2) Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to 80 percent of nominal voltage or below. Lamp automatically disconnects from battery when voltage approaches deep-discharge level. When normal voltage is restore...
	3) Test Push-Button and Indicator Light: Visible and accessible without opening luminaire or entering ceiling space.
	a) Push-Button: Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
	b) Indicator Light: LED indicates normal power on. Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.

	4) Battery Type: Ni-Cd.
	5) Charger: Fully automatic, solid-state, constant-current type with sealed power transfer relay.
	6) Integral Self-Test: Factory-installed electronic device automatically initiates code-required test of unit emergency operation at required intervals. Test failure is annunciated by an integral audible alarm and a flashing red LED.


	4. Installation Markings:
	a. Relamping Labels: Include recommended lamp type, diameter, shape, size, wattage, and coating on factory-applied label that is visible when luminaire is open for relamping.
	b. All Luminaires (UL CCN HYXT):




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before luminaire installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION OF LIGHTING
	A. Comply with manufacturer's published instructions.
	B. Reference Standards for Installation: Unless more stringent installation requirements are specified in Contract Documents or manufacturers' published instructions, comply with the following:
	1. Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1.
	2. Grounding and Bonding: NECA NEIS 331 and Article 250 of NFPA 70.
	3. Work in Confined Spaces: NFPA 350.
	4. Work in Basements and Other Developed Subterranean Spaces: NFPA 520.
	5. Installation of Indoor Lighting Systems: NECA NEIS 500.
	6. Installation of Luminaires, Lampholders, and Lamps: Article 410 of NFPA 70.
	7. Installation of Emergency Lighting and Exit Signs: ICC IBC, NFPA 101, and Parts IV and V in Article 700 of NFPA 70.

	C. Special Installation Techniques:
	1. Install luminaires level, plumb, and square with finished floor or grade unless otherwise indicated.
	2. Install luminaires at height and aiming angle as indicated on the Drawings.
	3. Coordinate layout and installation of luminaires with other construction.
	4. Adjust luminaires that require field adjustment or aiming
	5. Install wiring connections for luminaires.
	6. Identification: Provide labels for luminaires and associated electrical equipment.
	a. Identify field-installed conductors, interconnecting wiring, and components.
	b. Provide warning signs.
	c. Label each enclosure with engraved metal or laminated-plastic nameplate.


	D. Systems Integration: Integrate lighting control devices and equipment with electrical power connections for operation of luminaires as specified.

	3.3 FIELD QUALITY CONTROL OF LIGHTING
	A. Tests and Inspections:
	1. Perform manufacturer's recommended tests and inspections.
	2. Operational Test: After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.
	3. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify transfer from normal power to battery power and retransfer to normal.

	B. Nonconforming Work:
	1. Luminaire will be considered defective if it does not pass tests and inspections.
	2. Remove and replace defective units and retest.


	3.4 SYSTEM STARTUP
	A. Perform startup service.
	1. Complete installation and startup checks in accordance with manufacturer's published instructions.
	2. Burn-in lamps that require specific aging period to operate properly, prior to occupancy by Owner.
	3. Charge emergency power units and batteries minimum of one hour and depress switch to conduct short-duration test.
	4. Charge emergency power units and batteries minimum of 24 hours and conduct one-hour discharge test.


	3.5 PROTECTION
	A. After installation, protect lighting equipment from construction activities. Remove and replace items that are contaminated, defaced, damaged, or otherwise caused to be unfit for use prior to acceptance by Owner.
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